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INITIALS USED IN VOLUME XXII. TO IDENTIFY INDIVIDUAL

CONTRIBUTORS,! WITH THE HEADINGS OF THE
ARTICLES IN THIS VOLUME SO SIGNED.

A. Bo.*

A. C. G.

A. C. McG.

A. D.

A. de W. F.

A. E. G.*

A. E. H.

A.E.S.

A. G.

A. Ha.

A. J. G.

A.L.

A.MeA.

A. M. Cl.

A.N.

Auguste Boudinhon, D D , D C L. I

Professor of Canon Law at th'‘ Catholic University of Fans. Honorary Canon of
-j PopO.

Pans. Editor of the Canontste ConUmporain

Albert Charles Lewis (Ioithili Guenther, M.A ,
M.D., Ph.D., F.R.S.

Keeper of Zoological Department, British Museum, 1875-1895 Cold Medalhst,
Royal Society, 1878 Author of Catalogues 0/ Colubrtne Snakes, Batrachta,
baltentia and Fishes in the British Museum , <&c

Rev. Arthur Cushman McGiffert^ M A., Ph.D., D.D
Prof' ssor of Church History, Union Theological Seminary, New York Author of I

Htstovy of Chnstiamty tn the Apostolic Age, &c. Editor of the Htstona EccUsta^ ** \ V )•

of EubCDiua V.

Ray {tn pari).

Aushn Dobson, LL.D
,
D.C.L.

Sec the biographical article Dobson, Henry Austin

Arthur de Wint Foote.
Supeiintcndcnt of North Star Mining Company, Cahforma

|Prior» Matthew.

r Power Transmiesion

:

\ Pneumatic.

Rev Alfred Ernest Garvie, M A
,
D D, (

Piincipal of New College, Hampstead Member of the Board of Theology and!
the Board of Philosophy, London Umversity Author of Studies tn the Inner Life \

of Jesus , &c I

A. E. Houghton, (

Formerly Correspondent of the Standard m Spam Author of Restoralton of thel Quesada y Mathew,
Bourbons in Spam, (

Arthur Everett Shipley, M.A., D.Sc., F.R S (

Master of Chi ist’s College, Cambridge Reader m Zoology, Cambndge University. < PriapulOldea.
Joint-editor of the Cantbrtdge Natural History (

Major Arthur George Frederick Griffiths (d. 1908). r

HM, Inspector of Pnsons, 1878-1896 Author of The Chronicles of Newgate Prison.
Secrets of the Prison House , &c (

Adoif Harnack, Ph.D.
Sec the biographical article Harnack, Adolf. {

Prophet {tn part).

Rev. Alexander James Grieve, M A., B D.
Professor of New Testament and Church History, Yorkshire United Independent
College, Bradford. Sometime Registrar of Madras Universitj% and Member of
Mysore Educational Service.

Preaching

;

Primitive Methodist Church
PrlsclUlan.

Andrew Lang.
See th<e biographical article Lano, Andrsw

Poltergeist; Prometheus:
Psychical Research.

Alexander McAulay, M A r

Professor of Mathematics and Physics, Umversity of Tasmania. Author of UM%ty\ Quaternions {tn pari),
of Quatermdns tn Physics , &c \

Agnes Muriel Clay (Mrs Edward Wilde).
f

Formerly Resident Tutor of Lady Margaret Hall, Oxford Jomt-author of Sources -{ PuhUcani.
of Roman History

^ ijj-yo b.c.
, [

Alfred Newton, F.R S.

See the biographical article : Newton, Alfred.

' Pratincole ; Quail ; Quesal

Rail {tn part)

;

' Raven ; Rasmrhlll

;

Redshank ; Redstart

;

.Redwtag.

' A complete hst, showing all individual contributors, appears in the final volume.
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INITIALS AND HEADINGS OF ARTICLES

Pythagoras (tn part).

South Kensingtoa Secretary of ‘j
Pt6rodftCtyles.of 1

1

I
Railways : Economics^

Arthur Shadwell, M.A., M.D., LL D
f a a

Member of Council of Epidemiological Society. Author of The London Water-

X

ProStllUUOll.

Supply
,

Industrial Efficiency ,
Drtnk, Temperance and Legislation [

Andrew Seth Pringle-Pattison, M A ,
LL D , D C L [

Professor of Logic and Metaphysics m the University of Edinburgh Gifford

Lecturer in the University of Aberdeen, iqii Fellow of the British Academy
Author of Man’s Place tn the Cosmos , The Philosophical Radicals , &c

Arthur Smith Woodward, LL D
,
F R.S

Keeper of Geology, Natural History Museum,
the Geological Society of London

Arthur Twining Hadley, LL D
See the biographical article . Hadley, Arthur Twining

Aneurin Williams, M.A.
Barrister-at-Law of the Inner Temple Chairman of Executive, International
Co-operative Alliance. M P for Plymouth, 1910 Author of Twenty-eight Years
of Co-partnership at Guise , <5kc

Alfred William Pou.ard, M.A
Assistant Keeper of Pnnle& Books, British Museum Fellow of King’s College,

London Hon Secretary, Bibliographical Society Editor of Books about Hooks
and Btbliographtca Joint-editor of the Library Chief Editor of the “ Globe "

Chaucer

Alexander Wood Renton, M A
,
LL B.

Puisne Judge of the Supreme Court of Ceylon.
Laws of England

Braman Blanchard Adams.
Associate Editor of the Railway Age Gazette

^

New York

Charles B^mont, D Litt.
See the biographical article B^mont, C

I
Profit-sharing.

Polyglott.

Editor of Encyclopaedia of theX Proclamation.

I
Railways : Accident Statistics.

Quicherat.

C. E. Webber, C B., M.Inst C E
,
M I E E. (1838-1905). C

Major-General, Royal Engineers Served in Indian Mutiny, 1857-1860 , Egyptian I Rmlways : Light Railivays (tn
Expedition, 1882 , See Founder (with late Sir Francis Bolton) and Past President! part)
of the Institute of Electrical Engineers V. »

Charles Francis Atkinson r

Formerly Scholar of Queen’s College, Oxford Captain, ist City of London (Royal { Ravenna : Battle of 1512.
Fusiliers) Author of The Wilderness and Cold Harbour

(

Charles George Crump, M A
Balliol College, Oxford Clerk m H M. Public Record Office, London. Editor of -( Record,
l^ndor’s Works , Sec.

Charles Hiatt
Author of Picture Posters , Sec

{'

Poster.

Carlton Huntley Hayes, A.M.^ PhD. r

Assistant Professor of History m Columbia University, New York City Member-! Purgatory,
of the American Historical Association

(

Crawford Howell Toy, A.M
,
LL.D.

See the biographical article 1 oy, Crawford Howell
I
Proverbs, Book of.

{

Polo, Marco (m part)

,

Ptolemy (tn part)

,

Pytheas (tn part)

Printing.

Charles Raymond TiEAZLEv, M A
,
D T.itt., F.R G S

, F R Hist.S.
Professor of Modern History m the University of Birmingham Formerly Fellow
of Merton College, Oxford, and Umversity Lecturer m the History of Geography,

-j

Lothian Pnzeman, Oxford, 1889 Lowell Lecturer, Boston, 1908 Author of
Henry the Navigator , The Dawn of Modern Geography , &c

Charles T Jacobi.
Managing Partner of the Chiswick Press, London Author of Printing

, &c

Duncan Biack Macdonald, M.A., DD r

Professor of Semitic Languages, Hartford Theological Seminary, Hartford, Conn. J
Author of Development of Muslim Theology

^
Jurisprudence and Constitutional\

Theory , Selections from Ibn Khaldun , Religious Attitude and Life in Islam , <lc

Demetrius Charles Boulger. r

Author of England and Russia tn Central Asia ; History of China ; Life of Gordon ; J Raffles, Sir Thomas.
India in the r^h Century ,

History of Belgium , See
^

Rev. Daniel Dulany Addison, D.D
Rector of All Saints* Church, Brookhne, Mass Examining Chaplain to Bishop
Massachusetts Secretary, Cathedral Chapter of Diocese of Massachusetts. Author
ot The Episcopalians , Sec

Donald FRANas Tovey.
Author of Essays tn Musical Analysts* composing The Classical Concerto, The^^

Goldberg Variations, and analyses of many other classical works

David George Hogarth, M.A.
Keeper of the Ashmolean Museum, Oxford Fellow of Magdalen College, Oxford.
Fellow of the Bntish Academy Excavated at Paphos. 1888 , Naucratis, 1899 and
1903 ; Ephesus, 1904-1905 , Assiut, 1906-1907 Director, Bntish School at
Athens, 1897-1900 Director, Cretan Explora^on Fund, 1899*

oJ
or

I

Protestant Episcopal Church.

Programme Husic.

Priene;

Pterla.
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E.A.J.

E. A. H.

E. Ba.

E.Br.

Ea Ba Ea

Ea Ca B.

Ea Ga

EaG«a

EaGfa

Ea Ga Ca

Ea Ha Ba

EaJaJa

Ea O’N.

EaPr.

E. Ru.

Ea Ra Ba

P. c. c.
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David Hannay. , ^ ( Qulb«rOB, Battl« of

;

Fomerly British Vice-Consul at Barcelona. Author of Short History of the Royat -(
Walter.

Navy , Life of Emtlto Castelar , &c I
*

Dukinfield Henry Scott, M A., Ph D ,
LL.D , F R S (

President of the Linncan Society. Professor of Botany, Royal College of Science, Pringshellllt Nathanael.
London, 1885-1892. Author of Structural Botany , Stildtes tn Fossil Botany ; Ac f

D^ARCY WteNTWORTH THOMPSON, C.B
,
M.A. i

Professor of Natural History, University College, Dundee British Delegate, J JohiL
Benng Sea Fisheries and other Conferences. Author of A Glossary of Greek Birds ,

|

See V.

E. Alfred Jones
Author of Old English Gold Plate ;

Old Church Plate of the Isle of Man ; Old Stiver

Sacramental Vessels of Foreign Protestant Churches in England , Illustrated Catalogue -

of Leopold de Rothschild's Collection of Old Plate , A Private Catalogue of the Royal

Plate at Windsor Castle , &c

Qualclu

Edward Alfred Minchin, M.A , F.Z S
Professor of Protozoology in the University of London Formerly Fellow of

Merton College, Oxford, and Jodrell Professor of Zoology and Comi^rativo Anatomy,
University College, London ^

Edwin Bale, R.I.
Art Director, Cassell Sc Company, Ltd Member of the Royal Institute of Painters

in Water Colours Hon Sec
,
Artists* Copyright Committee

Ernest Barker, M.A
Fellow and Lecturer in Modem History, St John's College, Oxford Formerly
Fellow and Tutor of Merton College Craven Scholar, 1895

Edward B. Ellington
Founder and Chief Engmeer of the General Hydraulic Power Co

,
Ltd Author of

Contributions to Proceedings of Institutions of Civil Engineers and of Mechanical
Engineers

Right Rev Edward Cuthbert Butler, M A
,
O S B., Litt.D

Abbot of Downside Abbey, Bath Author of “ The l-ausiac History of Palladius**

in Cambridge Texts and Studies

Polyp ;

Protoplasm

;

Protozoa.

Process.

Raymund of Antioch

;

Raymond of Toulouse

;

Raymund of Tripoli

;

Raynald of Chitillon.

Power Transmission ;

Hydraulic

Premonstratensians

;

Ranee, Armand de.

Edmund Gosse, LL D ,
D C.L

See the biographical article . Gosse, Edmund.

Emile Garcke, M.Inst.E.E.
Managing Director of British Electric Traction Co ,

Ltd.
Electrical Undertakings , Ac

Ernest Arthur Gardner, M A
See the biographical article Gardner, Percy

I Prologue ; Prose.

Author of Manual : Ctghl Railways {tn

{ Propylses.

Ernest George Coker, M A., D Sc., F.R.S.(Edm.), M.Sc., M I.Mech E.
(

Professor of Mcchanu^ Engineering in the tity and Guilds of London Technical J PuHey
College. Author of various papers in Transactions of the Royal Societies of London,

|

Edinburgh and Canada , Ac. I

Sir Edward Herbert Bunbury, Bart., M A., FR.G.S. (d. 1895) JM P for Bury St Edmunds, 1847-1852. Author of A History of Ancient Geography , 1
Ac I

Pompeii (in part)

;

Ptolemy (tn part)

,

Pytheas (tn part).

Edmund Janes Tames, AM., Ph.D., LL.D. r

President of me University of Ilhnois ,
President of American Economic Associa- I

tion Author of History of American Tariff Legislation, and Essays and Mono-T Protection,
graphs on Economic, Financial, PoUtical and Educational subjects I

Elizabeth o^Neill, M.A. (Mrs H. O. O’Neill). f Prebendary ; Prelate

;

Formerly Umversity Fellow and Jones Fellow of the Umversity of Manchester \ Prior ; Procurator.

Edgar Prestage.
Special Lecturer m Portuguese Literature m the University of Manchester
Examiner m Portuguese m the Universities of London, Manchester, Ac
Commendador, Portuguese Order of S. Thiago Corresponding Member of Lis^n ‘

Royal Academy of Sciences, Lisbon Geographical Society , Ac Editor of Letters of
a Portuguese Nun , Azurara's Chronicle of Guinea , Ac

Portugal : Literature.

Ernest Rutherford, F R S., D Sc , LL.D., Ph.D /

Langworthy Professor of Plwsics, Umversity of Manchester Nobel Prize for j RndlO-rtctiTity
Chemistry, xgqB Author of Radio-activity , Radio-active Transformations ; Ac.

|

Edwyn Robert Bevan, M A. r

New College, Oxford. Author of The House of Seteueus
,
Jerusalem under the High J ptolomios.

Frederick Cornwalus CoNYBEARt:, M.A., D.Th. r

Fellow of the British Academy. Formerly Fellow of University College, Oxford I ^
Editor of The Ancient Armenian Texts of Anstotte. Author of Myth, Magic and\ Puriflcatlon^

Morals I



J. F.-IL

J. G. C. A.

J. G. F.

J. G. Ft.

J. G.K.

J. G.Se.

J. Hn.

J. H.M.

J. Jt.

J. L.*

J.M.

J.HLM.

J. P. E.

J. P. P.

J. R.*

J.8.F.

J.8.IL

jr.T.Bc.

INITIALS AND -HEADINGS OE ARTK5LES
James Fitzmavrice-Kelly, Litt.D., F.R.Hist.S.

Gilmoiir Professor of Spanish Language and Literature,

Norman McCoU Lecturer, Cambndge Umversity Fellow of

Member. df the Royal Spanish Academy Knight Commander of the Order of

Alphonso jXII. Author of A History of Spanish Literature ; &c

Liverpool Umversity.
the Bntish Academy. Quevedo y Villegas.

John George Ci ark Anderson, M A. j
student, Censor and Tutor of Chnst Churchy Oxford Formerly Fellow of Lmcoln 1

College Craven Fellow, Oxford, 1896 Conington Prizeman, 1893. I

Sir Joshua Girling Fitch, LL.D.
See the biographical article ; Fitch, Sir Joshua Girling {

Polytechnic {tn part).

James George FrazeR; M.A., D.C.L., LL.D., Litt.D.
J

Professor of Social Anthropology, Liverpool Umversity. Fellow of Trimty College, \

Cambndge Fellow of tlxe Bntish Academy Author of The Golden Bough ; &c I

Praefect (tn pari)

,

Praeneste {in part)

;

Praetor {tn part)

,

Proserpine {m part);

Province {tn part).

John Graham Kerr, M A
,
F R S

Regius Professor of Zoology in the Umversity of Glasgow, Formerly Demon-
strator m Animal Morphology m the University of Cambridge Fellow of Chnst's

College, Cambridge. 189^-1904 Walsingham Medalhst, 1898. Neill Pnzeman,
Roysd Society of SdinlSurgh, 1904

Ray {tn part).

Sir James George Scott, K C I E (

Supenntendent and Political Ofhcer, Southern Shan States Author of Burma

,

{ Rangoon.
The upper Burma Gazetteer v

JOsTus Hashagen, Ph.D. f

Pnvatdozent in Medieval and Modern History, University of Bonn Author of
-j
Puttkammer.

Das Rheinland unter die Franzostsche Herrschaft I

John Henry Middleton, M.A., Litt.D., F.S.A , D C L. (1846-1896)
Slade Professor of Fine Art in the University of Cambridge, 1886-1895 Director

of the FitzwilUam Museum, Cambndge, 1889-1892 Art Director of the South-
Kensington Museum, 1892-1896 Author of The Engraved Gems of Classical Times

,

IHuminaied Manuscripts tn Classical and Mediaeval Times

Raphael.

Joseph Jacobs, Litt.D.
Professor of EngUsh Literature m the Jewish Theological Seminary, New York.
Formerly President of the Jewish Histoncal Society of England Corresponding
Member of the Royal Academy of History, Madnd Author of Jews of Angevin
England j Studies in Biblical A rchaeology ,

Ac

Purlm.

Sir Joseph Larmor, M.A
,
D Sc., LL.D., F.R S.

Fellow of St John's College, Cambridge, and T.ucasian Professor of Mathematics m Radiation Theory Of *

the Umversity Secretary of the Royal Society. Professor of Natural Philosophy, -
*

Queen’s College, Galway, 1880-1885 Author of Ether and Malter

^

and various
waaiomeier.

memoirs on Mathematics and Physics

Sir John Macdonell, C B
,
LL D.

Master of the Supreme Court Counsel to the Board of Trade and London Chamber
of Comiherce Formerly Quain Professor of Comparative Law, University College,

London Editor of State Trials , Civil Judicial Statistics , &c Author of Survey
of Political Economy , The Land Question ; &c.

Protectorate.

John Malcolm Mitchell.
Sometime Scholar of Queen’s College, Oxford Lecturer in Classics, East London
College (University of London) Joint-editor of Grote’s History of Greece

Pomponazzi, Pietro ;

Price, Richard.

Jean Paul Hippolyte Emmanuel Adh^mar Esmein.
Professor of Law in the University of Pans Officer of the Legion of Honour
Member of the Institute of France Author of Cours lUmentaire d'histoire du droit

frarifais

,

&c

John Percival Postgate, M.A, Litt.D
Professor of Latin m the Umversity of Liverpool Fellow of Tnnity College,
Cambndge Fellow of the Bntish Academy Editor of the Classical Quarterly.
Editor-m-chief of the Corpus Poetarum Latinorum ; &c

Prefect ;

Provost {tn France)

Propertius, Sextus.

John Randail. r

romCrly Secretary of the London Association of Correctors of the Press. Sub-editor
\
PTOOf-rcading {in pari).

of the Athenaeum and Notes and Queries (

r. ^ r r. . ^ f Porphyry ; Pumice

;

PeirbgttLpner to the Geological Survey Formerly Lecturer On Petrology in Edin- J .

burgh University NeiU MedaUist of the Royal Society of Edmburgh. Bigsby 1 ^
Medalhst of the Geological Society of London \ QuaPtfclte ; QUartz-Porphyry.

James Smith Reid, M A
,
LL D., Litt.D. r

Professor of Ancient History and Fellow and Tutor of GonviUe and Caius College, j OuintfUan
, / Cambridge. Browne’s and ChanceUor’s Medals. Editor of editions of Cicero's

|

^
Academiay De Amicitia

;

Ac. \

John Thomas Bealby. ( Poltavi^ (in part)
Toiulitaiithor of Stanford's Europe* Fomerly Editor of the S^ttsh Oeographical ( PskOV ($n part) :

Magazine. Translator Of Sven Hedin^s thrdugh Asia, Central Asia and Tibet ; &c. Radatn (tn part)*
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L. Wr.
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INITIALS AND HEADINGS OF ARTICLES
JaJiAs TttOOiiRtDGE Critchell.

LoRdooR correspondent of the
. Het^d , Ac Fellow of the

' Lt^OUfiH Qtieensland ; Gutde

Tames Williams, D C.L ,
LL.D.

^ f posmuIoii (Uni\ •

All Souls' Reader m Roman Law m the University of Oxford. Fellow of Lincoln T
College AnihoToiWtllsandSucc6$sion ; Ac

^ ( Proscription (m

AustPOiastan Pasioraltsts^ Review
,
North Queemlemi,

Royal Colonial Institute. Author of Polynesian
to Queensland . Ac.

QaMBrisnd : Htstory.

James Ward, LL.D.
See the biographical article * Ward, James { Psychology.

John WAttER Gregory, D Sc
, F R S.

Professor of Geolo^ at the University of Glasgow.
I^ineralogy at the University of Melbourne, 1900-1904.

of A ustralta
,
&c

Professor of Geology and
Author of The Dead Heart Queensland : Geology^

Kingsley Garland Jayne.
Sometiinje* Scholar of Wadham College, Oxford. Matthew Arnold Prizeman, 1903.
Author of Vasco da Gama and hts Successors.

Kathleen Schlesinger.
Editor of the Portlolio of Musical Archaeology. Author of The Instruments of the

Orchestra.

Count LGtzow, Litt.D. (Oxon.), D.Ph. (Prague), F.R.G.S.
Chamberlain of H M the Emperor of Austria, Kmg of Bohemia. Hon. Member
of the Royal Society of Literature Member of the Bohemian Academy, &c.

-

Author of Bohemia . a Historical Sketch , The Historians of Bohemia (llcheater

Lecture, Oxford, 1904) ; The Life and Times of John Hus , Ac.

Louis Bell, Ph.D.
Consulting Engineer, Boston, USA Chief Engineer, Electnc Power Trans-

' mission Department, General Electnc Co
,
Boston Formerly Editor of EUctneal

World, New York Author of Electnc Power Transmission ; Ac

LsoNARt) James Spencer, M A.
Assistant in Department of Mineralogy, British Museum Formerly Scholar of
Sidney Sussex CoUege, Cambndge, and Harkness Scholar Editor of the Mineral-
ogical Magastne.

Lewis Wright.
Author of The Practical Poultry Keeper ; The New Booh of Poultry , &c.

L. W. Vernon-Harcqurt (d. 1909).
Barrister-at-I..aw Author of Hts Grace the Steward and the Trial of Peers.

Margaret Bryant.

{

{

(

Marqus Hartog, M.A., D.Sc,, F L.S.

,
Professor of Zoology, Umvcrsity College, Cork Formerly Fellow of the Ro3ial
University of Irel^d. Author of "Protozoa" m Cambridge Natural History,
and papers for various scientific journals

Portugal : Geography and
Htstory.

Pommcr ; iPortative Organ ;

Positive Organ ; Psaltery

;

Rackett; Rayanastron,|
Rebab; Rebec;
Recorder (mustc)

,

Reed Instruments.

Pragne.

Power Transmission

:

Electrical.

Proustito; Pyrargyrite;

Pyroluslte ; Pyromorphitc

;

P^hotito ; Quarts ; Realfar.

Poultry and Poultry>farpiing.

Redamation of Land.

Poipo, Aloiander (ut pvt).

Protoomyxa

;

Radlolarla.

Sir Manchsrjee Merwanjee Bhownaggree, K.C.I.E.
Fellow of Borntw Umversity M P for N E Bethnal Green, 1895-1906 Author
of History of the Constitution of the East India Company , Ac

Marcus NiBbShr Tod, M.A.
Fellow ahd Tutor of Onel CoUege, Oxford University Lecturer m Epigraphy.
Joint-author of Catalogue of the Sparta Museum.

Maximilian Otto Bismarck Caspari, MA.
Reader in Ancient History at London Umversity. Lecturer in Greek at Birmingham
University, 1905-1908

Norman M'Lean, M A.
Lecturer in Aramaic, Cambndge Umversity Fellow and Hebrew Lecturer, Christ's
College, Cambndge. Jomt-editor of the larger Cambndge Septuagint.

{

{

{

{

Readymoney,
Sir CowasJI Jehangir.

Pylos.

Poljerates;

Punle Wars.

RabblUL

Northcote Whitridge Thomas, M.A.
Government Anthropologist to Southern Nigeria. Corresponding Member of the
Sociit6 d'Afithropologic de Pans. Author of Thoughi Transference , Kinship and
Marriage m Australia ; Ac.

Rev. Owen Charles Whitehouse, M.A., D.D.
Senior Theological Tutor and Lecturer in Hebrew Cheshunt College, Canibrldge.
Fommvly Pnncipal and Professor of Bibhcal Exegesis and Theology m the Countess
of Huntmgdon's College, Cheshunt. Author of Primer of Hebrew Antiquities ; Ac.

OiAWS MTA^GNjis Friedrich ^enrict, Ph.D., LL.D., F.R.S.
l^ofcisdbt of Mechanics and Mathematics in the Central Technical College of the
City and Guilds of London Institute. Author of Vectors and Rotors ; Congruent

Prince Peter Alexeivitch Kropotkin
• Sea thedifogpphical article : Kropotkin, Prince P. A.

I

(

1

(

Possession {Psychology).'

Priest {in pdrt);

Prophet {tn part).

Projection.

Poltava {in part)

;

Pskov (in pari)

;

Radom (in part).
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P.G.

P.GL

P.G.K.

P. 0. T.

P.Bf.
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P. MeC.
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Philip Chesnb^y Yorke, M.A >

OxIoiXi* Editor of Letters of Prtnceos Eii*abeth of Engtattdi

Percy GARDNiR,^LiTT D
,
LL D., P.S A.

‘

See the biographical article Gardner, Percy

PETtfft 'OiLfe^ k.A,, LittD.

/ Pryime, WUUam (m part)

;

John.

/foly^tus; Polyynotus;
^ Praxiteles.
r •

' Classical Lecturei of Emmanuel College, Camonage, ana umversity q .« . ^ ™ ^ ^ .

-philological
m

Reader in Comparative Philology
So<;iety <

Paul George ‘Konody.
Art Cntic pf the Observer and the Daily Mail

Formerly Secretaryof the Cambridge ]
R.

Formedy Editor.of the
Author of The Art of Waiter Crane , Velasques, Life and Wotft ;

Artisf*

I
Potter, Paul.

Tait, Peier Guthrie.

Meyer, Paul* Hyacimthb.

|
QU^Mf^ns (in part)

f Preven^al l^hguage

;

\ Provenfal Literature (m part).

Peter Guthrie TaiT, LL D
See the biographical article

Paul MEVEtRi
See ih^ biographical article

Primrose M^CJonnell, F.GS
'

' M^fhber’ol the Royal Agricultural Society
^ Ac.* ^

HA^rCH KpNKETT, M A., D.D.
' RegiilS' I^pfessor of Hebrew, Cambridge, and Canon of Ely Formerly bellow and f pe-im- nnAir Af

Hebrew and Syriac, Queens' College, and Univ ersi^"^ Lecturer in 1

*^*»™*> Ot (in part).

1 i ^ysalnetCiK Author of A Short Account of the Hebrew Tenses , In our Tongues , Ac

Reginald Inn^s Pocqck, F.ZS.
’

Supej:tnte#cfcnt of the ZbbfpgiOAl GareJens, London
,

Author of Diary of a Working Farmer , Reaping.

i

Pyciiogoiildii.

Ronaid John 'McNratL, MiA.
f

Christ Church, Oxford Bamster-at-Law Pormeriy Editor of the St Jameses <

Gazette^ London I

Racquets.

RiCBAKO tYDEKK.ER, F-R.S-, fXs., F.G.S.
'

Member of the Staff of the Geological Survey of Ind^, 1874-1 88^,
Catalogues of Fossil Mammals^ Reptiles and Birds tn the British Museum
pfedl Lands, Ac ^

Author
, The Deer

Ray M A '

Managmg Editor, Railway Age Gazette

^

New York Author of Railroad Admimstfa*
tion

Vt 1» h

Robert Murray Leslie, M A., M Dj, M.R C P
Senior Phv'Bician, Prince of Wales's General HospitaL Lpndon Lecturt^ on
Mediein«,«ux)ndon Post-Graduate College, Author of Clinical Types qf Pneu-
monia , Ac '

IR. Wheeler.

/"Porcupine (in part),

Porpoise r Primates;

Pi^oboscldea ; Prongbuok

;

Babbit (}n part).

Rat; Ratel.

f Railways T General Siatistics

1 and Ptnanctal Organization.

Pygmy;

Bain (d. 1909).
AedsUitd:' Ubranao, Brinsh Museum, 1885-1909. Author bf Scandtnavid : thS
Political History of Denmark, Norway and Sweden, ij/j^r^Oo , Thb'Ftrsi RofndnoOs, ^
1613-172$^ Slavonic Europe , the Political History of Poland and Russia from iglbq

^ fb’iypOt ‘feej

{ Punch.

f Pohiatowskl, Joseph A, ^
Potemkin, Prince

;

Potppki,*. Ignaty

;

Potocki, Stanislaw F. ;

Prokopovtoh i PugaoMV^
Rakdexy; Razin.

Ren6 POUPARDIN, D fts L. .

Secretary of the ficole des Chartes. Honorary Librarian at tlie Bibliothdque I
Provence

;

Nationale; Pans Author of Le Royaume de Provence sous les Catohngiens , Recuedl vQuierzy, Capltulary Of.

des chartes de Saint-Germain , Ac. '

, ^ - ( > ;
<

R. PH^;f^i^S^|ERs, FS A, F.R.IB.A.
, . , ^ * f'

Foi^hitrty ^Master of the Architectural ^hqol^ Royal Academy. I^ondon. ’ Past ,

Pilftsidebt ’of Architectural Association Associate and Fellow of King's C^lege, Porch, r

London. Corresponding Member of the Institute of France Editor of Fergusson^s
History of A rchitecture Author of A rchitecture East and West ; Ac ^

‘

. 1

ROBERtTlAjiutF Marett, M,A. '

. 'r
'

Reader in Social Anthropology, Oxford X^hiversity, ahd Fellow and Tutor 6f Exeter J )prnyer.
College Author of 7 he Threshold of Religion

j ,
./ >-( ( 1 ; /

RoBgM 5«vmour. Conway, M.A., DXitt. . f PotatMii • Os^an •

Ftofessor o< Latin and rndo*Eu«)pean Philology in the Uiiivefsltyi of htuelwstcr.'J ^ .1 / j, a
^ '

Formerly Professor of Latin in University College, Cardiff
.
and Fellow of Oonville

|

FrapncsiC {in part)

,

and Cams College, Cambridge Author of The Italic Dialec^ \ Practuttli.

ViSCOKNT SwCyrbs. ' / r Quetnd, Pasquier ;

Sfse the ^graphical article : Ipdesleigh, ist Earl of. i , . V Quietism.*

Sidney Frederic Harrer, DSc, F.R.S., F.ZS ( ^

Keeper of Zoology. Natural History Pepartments,; Bntish Museum. Fejlow, J PolyxQU

;

formerly Tfitor and Lecturer, King's College, <!:ambridge. Joint-bdftbf- of the 1 Ptbrobn|n<^tal
Cambnigi Ndtural History', ' I

St George Jackson Mivart, M.i)., F.R.S.
See thq bipg^raphical article Mivart, St George Jackson.

Saicuel Rawson Gardiner, LL.D., D C.L^
,

r
'

' ^

^ ,

See thj3 biy^aphical article * Gardiner, S. R. ' \
Frynne# William (m part).

^ Rattlesnake (in pari)
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INITIALS AND' HEADINGS OF ARTICLES xiii

Thomas Ash^v, M.A,, D.Litt.
DiVectot 6t Bntish School of Archa^logy at RoiHe* Fopmorly Scholar of Christ
Church, Oxford. Craven Fellow, 1897 Conington Pnzeman, 1906. Member of
the Ipapenal German Archaeological Institute. Author of The Gla&stcai Topo^
graphy of the Roman Campagna

Timothy Augustine Coghlan, ISO.
Agent-General for New South Wales. Government Statistician, New Souch Wales,
1886-1905# Honorary Fellow of the Royal Statistical Society. Author of Wealth
and Progress, of New South Wales ; StoHstxcal Account of A ustealta a*%d New Zealand

»

&c

f Pompfli {^%n part)
;

Pomposa; Pomptine Marshes;
IhspiUa, Via ; Portus

;

Postamla, Via;
Psaeneste (tn part)

;

ftaeaestina. Via;
PuteoU; Pyrgl;

[ Raveiiiia {th part).

f Qaednsland : Geography artH

Statistics

Thomas Allan Ingram, M.A ,
LL D.

Tnmty College, Dublin

Sir Thomas Barclay
Member of the Institute of International Law Officer of the Legion of Honour
Author of Problems of Internattonal Practice and Diplomacy

, &c M P for
Blackburn, 1910

^

TaoiktAS F Dale, M A
*

Queen's College, Oxford Steward and Member of the Council of the Polo and -

Ridmg Pony Society Author of Polo, Past and Present

,

<SLc

Thomas Hodgkin, D C.L
,
Litt.D.

See the biographical article Hodgkin, Thomas.

Sir Thomas Hungerford Holdich, K C M G., K.C.I.E., D.Sc.
Superintendent, Frontier Surveys, India, 1892-1898 Gold Medalhst, R.G-S
Ix>ndon, 1887. Author oi The Indian Borderland, The Countries of the King's^
Award, India, Tibet

^

Sir Thomas Little Heath, K.C.B
,
Sc 1).

Assistant-Secretary to the Treasury, London Fellow of Tnnity College, Cambridge
Author of Apollonius of Perga , Treatise on Conte Sections , The Thirteen Books of

'

!Aichd*s Elements , &c.

TiIOMas Seccombe, M a.
Balliol College, Oxford. Lecturer m History, East London and Birkbeck Colleges,
University of London. Stanhope Pnzeman, Oxford, 1887. Afesistaht Editor of’
Dictionary of National Biography, 1891-1901 Author of The Ige of Johnson , &c

Thomas Woodhouse

f Post hOd Postal Servloa

;

j Pound (in part)

,

I Praemunire.

f Privateer

;

\
Prize: War;

I Raid; RebeUlon.

:
Polo.

Ravenha (in part).

Quetta.

Porism.

Reeyep Henry.

iMAS Woodhouse r

Head of the Weaving and Textile Desighmg Department, TechmcalColfege^ Dundee. {
Ramie.

Rev. William Augusius BREVooiiT Coolidge, MA., FRGS.. PhD. ,

Fellow ^of Magdalen College, Oxford. Professor of English History, St David's
j

College; Lampeter, 1880-1881 Author of Guide du Haut Dauphxni \ Tho Rtmge of J
the 'lod^ , Guide to Gnndelwald

; Guide tp Switzerland , Ths Alps sn^JSiature and\
%n History, 6>.c Editor of the Alpine Journal, xSSo-iSSi

, See. \

William Alexander Lindsay, K C., M.A., J P , D L
,
F.S A

Windsor Herald Bencher of the Middle Temple. Peerage Counsel. Author of The J Precedence (in PariL
Royal Household, 1837-1897 , &c. \ \ r r

Walter ALIS0^^ Phillips, M A.
Formerly Exliibitioner of Merton College and pernor Scholar of St John's College,
Oxford Author of Modern Europe ; See

I

Wilhelm Bacher, Ph.D.
Professor at the Rabbinical Seminary, Budapest
Author of Die Agada der Tannaiten , See

- )

f Prinoe ;

'

1 Provost (in part)^

Knight of the Iron Crou n.
-j Rabbi.

J Railways : Intra-Urban Rail-

1 ivays

Power Transmission : Intro-

ductory and Mechanical

;

Railways : Locomotive Power.

William Barclay Parsons, C E
,
I L D

lormerly Chief Engineer, Rapid Transit Commission, New York Advasory
Engineer, Royal Commission on London Traffic Author of Track , Turnouts

,

&c.

Wilt iam Ernest Dalby, M A., M Inst C E
Professor of Civil and Mechanical Engineering at the City and Guilds of London
Institute Central Technical College, South Kensington Formerly University .

Demonstrator in the Engineering Department, Cambndge Author of The
Balancing of Engines , Valves and Valve-Gear Mechanism ; &c

William Feilden Craies, MA
Bamster-at-Law, Inner Temple Lecturer on Criminal Law, King's College, J Sessions, CoUTt 01

;

London Editor of Archbold's Criminal Pleading (23rd edition) 1 Recognisance.

WiixiAM Garnett, M A
,
D C.L.

Educational Adviser to the London County Council Formerly Fellow and
^cturer of St John's College, Cambridge Principal and Professor of Mathematics,
Duiham College of Science, Newcastlc-on-Tyne. Author of Elementary Dynamics ;

Sic

Sir William Henry Flower, F R S.
See the biographical article Flower, SirW H

William H. Lang, M.B., D.Sc.
Barker Professor of Cryptogamic Botany, University of Manchester.

Polyteehnio (tn part).

( Poroupin. (tn part)

;

\ Rabbit (f» part), >

I
Pteridophyta.
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WiLUAM McVro, UA., LLD.
^ See tile bf4graphical article Minto^ Wiixiam

V

William Matthew Flinders Petrie, F.R.&^ D.C.L., Litt.D.
See the biographical article Petrie, W. M F.

. Ven. Winfrip Oldheld Burrows, M.A.
Archdeacon of Birmingham Student and Tutor of Chnst Church, Oxford, 1884-
1891. PnnCipal of Leeds Clergy School, 1891-1900. Author of Mystery 0/ the

X^ross

WilIiXm Richard Morfill, M.A (d 1910).

Formerly Professor of Russian and the other Slavomc Languages m the University

of Oxford. Curator of the Taylorian Institution, Oxford. Author of Russia

,

Slavonic I^tteraiure . &c

William Robertson Smith,^LL.D.
See the biographical artfcle . Smith, William Robertson.

William Wards Fowler, M A.
Fellow of Lincoln College, Oxford. Sub-Rcctor, 1881-1904. Gifford Lecturer,

Edintnirgh University, 1908 Author of The City-State of the Creeks and Romans ,

The Roman Festivals of the Republican Period , &c.

Rev. William Young. f

Mmister, Higher Broughton Presbyterian Church, Manchester, 18^-1901. and-j Presbyterianism.
Association Secretary for the Religious Tract Society in the North of England (

|pope| Alexander (m

[pyramid.
^

Prayers for the Dead.

Pushkin.

' Priest (tn pari)

;

Prophet (m part
)

,

Psalms, Book ot{tnpaft);

^Rameses {tn part)

Pontifex.

PRINCIPAL UNSIGNED ARTICLES

Pollination. Potentiometer.
|

Prussie Acid. Quinine.

Polygon. Prerogative. Public Health. Quinoline.

Polyhodron. Press Laws. PnbUshing. Quinones.

Polynesia. Primrose. Puffin. Radium.

Pomegranato. Primulaeeae. Pugilism. Rainbow.

Pomerania. Princeton University. Pump. Ranunenlaeeae.

Pontoon. Prineipal and Agent. Punjab. Rare Earths.

Poor Law. Proiwte. Pyrasoles. Raspberry.

Poplar. Procession. Pyrenees. Rationalism.

Porto Rieo. Proctor. Pyridine. Ravenna, Exarchate of

Portnguese Guinea. Prohibition. Phones. Real Property.

Potassium. Protestant. Guarantlne. Red River.

Potato. Prussia.
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POLL) strictly the head, in men or animals. vSkeat connects

the word with 0. Swed. kolle (initial p and k being interchange-

able) and considers a Celtic origin probable, cf. Irish colly Welsh
coly peak, summit Poll is chiefly used in various senses

derived from that of a unit m an enumeration of persons or

things, e g poll-tax v ), or challenge to the polls in the case

of a jury (qv) The most familiar derivative uses are those

connected with voting at parliamentary or other elections,

thus “ to poll is to vote or to secure a number of votes, and
“ the poll,’' the voting, the number of votes cast, or the time
during winch voting takes place 'Fhe verb “ to poll ” also

means to clip or shear the top of anything, hence “ polled of

hornless cattle, or deed-poll ” (t e, a deed with smooth or

unindented edges, as distinguished from an ‘‘ indenture ”)

A tree which has been polled,” or cut back close in order to

induce it to make short bushy growth, is called a pollard
”

At the university of Cambridge, a “ pass ** degree is known as
a poll-degree " This is generally explained as from the Greek
ol woWoly the many, the common people.

POLLACK (Gadus pollachtus), a fish of the family Gadtdae,

abundant on rocky coasts of northern Europe, and extending as

far south as the western parts of the Mediterranean, where,
however, it is much scarcer and does not attain to the same size

as m its real northern home. In Scotland and some parts of

Ireland it is called lythe It is distinguished from other species

of the genus Gadus by its long pointed snout, which is twice
as long as the eye, with projecting lower jaw, and without a
barbel at the chin. The vent is below the anterior half of the

first dorsal fin. A black spot above the base of the pectoral

fin IS another distinguishing mark Although pollack are well-

flavoured fish, and smaller individuals (from la to i6 in

)

excellent eating, they do not form any considerable article of

trade, and are not preserved, the majority being consumed by
the captors. Specimens of 12 lb are common, but the species

IS said to attain occasionally as much as 24 lb in weight, (See

also COALFISH.)

POLLAIUOLO9 the popular name of the brothers Antonio and
Piero di Jacobo Benci, Florentines who contributed much to

Itahan art in the 15th century. They were called Pollaiuolo

because their father was a poulterer. The nickname was also

extended to Simone, the ne{^ew of Antonio.

Antonio (1429^1498) distinguished himself as a sculptor,

jeweller, painter and engraver, and did valuable service m
perfecting the art of enamellmg. His painting exhibits an excess

of brutality, of which the characteristics can be studied in the
** Saint Sebastian,” painted m 1475, National

Gallery, London. A ” St Christopher and the Infant fhrist
”

IS m the Metropolitan Museum, New York. But it was as a

sculptor and metal-worker that he achieved his greatest suc-

cesses. The exact ascription of his works is doubtful, as his

brother Piero did much in collaboration with him. The museum
of Florence contains the bronze group Hercules strangling

Cacus ” and the terra-cotta bust “ The Young Warrior ”, and
m the South Kensington Museum, London, is a bas-relief

representing a contest between naked men. In 1489 Antonio

took up his residence in Rome, where he executed the tomb of

Sixtus IV. (1493), a composition in which he again manifested the

quality of exaggeration in the anatomical features of the figures.

In 1496 he went to Florence m order to put the finishing touches

to the work already begun m the sacristy of Santo Spinto. He
died m 1498, having just finished his mausoleum of Inno-

cent VIII
,
and was buried in the church of San Pietro in

Vincula, where a monument was raised to him near that of

his brother

Piero (1443-1496) was a pamter, and his principal worlfs

were his “ Coronation of the Virgin,” an altar-piece painted

m 1483, m the choir of the cathedral at San Gimignano; his
**
Tliree Saints,” an altar-piece, and “ Prudence ” are both at

the Uffizi Gallery.

Simone
(
i 457'- i 5o8), nephew of Antonio Pollaiuolo, a cele-

brated architect, was born in Florence and went to Rome in

1484, there he entered his uncled studio and studied architecture

On his return to Florence he was entrusted with the completion
of the Strozzi palace begun by Benedetto da Maiano, and the

cornice on the facade has earned him lasting fame. H s highly

coloured accounts of Rome earned for him the nickname of tl

Cronaca (chronicler). About 1498 he built the church of San
Francesco at Monte and the vestibule of tlie sacristy of Santo
Spinto. In collaboration with Guiliano da Sangallo he desired
the great hall in the Palazzo Vecchio, He was a close mend
and adherent of Savonarola.

See also Maud Cruttwell, Anionto Pollaiuolo (1907)

POLLAN (Caregonus pMan)y the nCame given to a species of

the Salmonoid genus Caregonus (whitefish) which has been found
in the large and deep loughs of Ireland only. A full account of

the fish by its first describer, W Thompson, may be found in bis

Natural History of Irelandy iv. 168.
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POLLARD—POLLINATION
POLLARD, EDWARD ALBERT (1828-1872)^ American

journalist, was bom m Ndson county, Virginia, on the 27th of

February 1828. He graduated at the university of Virginia in

1849, studied law at the College of William and Mary, and in

Baltimore (where h^^jis admitted to the bar), and was engaged

in newspaper work in California until 1855. In 1857-186X he

was clerk of the judiciary committee of the National House
of Representatives By 1859 he had become an outspoken

Secessionist, and durmg the Civil War he was one of the principal

editors of the Richmond Examiner, which supported the Con-

federacy but was hostile to President Jefferson Davis. In 1864
Pollard sailed for England, but the vessel on which he sailed

was captured as a blockade runner, and he was confined m Fort

Warren in Boston Harbour from the 29th of May until the 12th

of August, when he was paroled In December he was placed

in close confmemoiixt at Fort Moaroe by order of Secretary

Stanton,^b!|t waj sOobi again>ptroJW by'GeneraLB F Butler,

and in January proceeded to Richmond to be exchanged there

for Albert D Richardson (1833-1869), a well-known corre-

spondent of the New York Tribune, who, however, had escaped

before Pollard arrived In 1867-1869 Pollard edited a weekly

paper at Richmond, and he conducted the Pdlitfcal Ptimphlet

there during the presidential campaign of 1868

His publications include Black Diamonds Gathered tn the Darkey
Homes of the South (1850), in which he advocated a rooncning of

i

the slave trade, The Southern History of the War (3 vols First

Year of the War, with B M DeWitt, 1862, Second Year of the War,
1864, Third Year of the War, 1864), Observations in the North
Eight Months tn Prison and on Parole (1865) , The Lost Cause (1866)

,

Lee and His Lieutenants (1867), The Lost Cause Regained ^868),
a 9oa4h€?ni' view of reconstruction' urging the necessity of white
suprettiacy; The Life of Jefffrson Davte, (1869), an arraignment of

the Confederate! president, and The^ Virginia Tourist^ (X870).

POLLEinriA (mod PoRenzo), an ancient town of Liguria,

Italy, 10 m to the north of Augusta Bagiennorum, on the left

bank of the Tanarus (mod Tanaro) Its position on the road

from Augusta Taunnorum t6 the coast at Vada Sabatia, at the*

point of divergence of a road to Hasta (Asti), gave it military

Srtance Decimus Brutus managed to occupy it an hour
e Mkrk Antony m 43 B c

;
and it Was here that Stilicho

on the 29th of Mhrch 403 fought the battle with Alanc
whi6h though undecided led the ' Goths to evacuate Italy

The place was^ famous for its brown wod, and for its pottery

Considerable remains of ancient buildings, an amphitheatre, a
theatre and a temple still exist The so-called temple of Diana
is^ more probably a tomb

Sec G. Franchi-Pont in Atti dell' actademia di Tornto (1805-

1808), p. 321 sqq

FOLLIRATIOK, in botany, the transference of the pollen from

the stamen to the receptive surface, or stigma, of the pistil of a

flower The great variety in the form, colour and scent of

flowers (see Flower) is intimately associated with pollination

which IS effected by aid of wind, insects and other agencies.

Pollen may be transferred to the stigma of the same flower

—

self-pollination .(or autogamy), or to the stigma of another flower

on the same plant or another plant of the same species—cross-

pollination (or allogamy) Effective pollination may also occur

between flowers of different species, or occasionally, as in the

case of several orchids, of different genera—this is known as

hybridization.

The method of pollination is to some extent' governed by the

distribution of the stamens and pistil. Ih the case of unisexual'

flowers^whether monoecious, that is, with staminate and pistillate

IJbwers on onq,and the same plhnt, such as many of our native-

trees—oak, beech, birqh, alder, &c ,
or dioecious with 5taminate

and pistillate flowers on different plants, as in willows and pop-

lars, cross pollination only is possible. In bisexual or herma-
phrodite flowefs, that is, t^osc m which both stamens and pistil

aare pcoeiit,. thoiagh selff-polhnatibn^ might seem the obvious

QOUDBEi^ilhie IS ofteniprevented or hmdered)by varionatanrange*

menta which ia:aour crosa-pcilliaation. Thus the anthets andt

Stigmas imany ^iven ffowfrrarei often naatureat diflorent times;;

this condition, which is known as dichogamy and.waa

pointed out by Sprengel, may be so well marked that the stigma

has ceased to be receptive before the anthers open, or the anthers
have withered before the stigma becomes receptive, when cross-

pollination only is possible, or the stages of maturity m the two
organs are not so distinct, when self-pollination becomes possible

later on. The flower is termed proterandrous or proterogynous

according as anthers or stigmas mature first. The term
homogamy is applied to the simultaneous maturity of stigma and
anthers Spontaneous self-pollination is rendered impossible

in some homogamous flowers in consequence of the relative

position of the anthers and stigma— this condition has been
termed herkogamy. Flowers m which the relative position of

the organs allows of spontaneous self-pollination may be all

alike as regards length of style and stamens {homomorphy or

homostyly) or differ m this respect {fitteromorphy), the styles

(From Sirasburgcr's I cht^itch drr Botamk, hy pernwnon ofCustav Pf^cher )

Fig I —Long-styled, L, and sliort^styled, K, f^wers (A^PhmulU
sinensis

G, Level of srtigana
; S, level of anthet$ j P, N, pollen grams and^

stJgmatiG papillae of long-styled form, p,ti< ditto ol shortrstyled form-
m

and stamens bemg of dSfereiit lengths in diflfefewt fitiwers

{heterostyly) or the stamens oirlj' ate oL different lengths {heter-

anthery) Flowers which are closed at the thne of matunty of
’

anthers and Sigmas are termed clfeistogamouS

SHf - pollination is effected in very various ways Ih the
simplest case the antliers are cl6se to the stigmas, covering these

with pollen when they open; this occurs in a number of small'

annual plants, also m Narcissus, Crocus, &c. In snowdrop and
otherpendubus flowers the anthers form a cone around the style

and' the pollen f^lls on to the underlying stigmas, or in erect

flowers the pollen may fall on to the stigmas which lie directly

beneath the opening anthers (<ig, Narthecium) In very many,
cases the pollen is carried to the stigina by ctongationyeuEvature.

or some^ other movement of the filament, the style or stigma, or

GoroUaj or s»mB other part of Hidflowep, or by correlated; -move-

ments, of two or more parts. For^ mstance, m many flowers

the filaments are at first directed oistwords so that seK-polhna-

tion IS not possible, jbati later mdine towards « the stigmas and^

poUmate thorn (rigu nmnerous Saxifragaceaei, Crudferae andl

others), or the style, which 1 first projects beyond) the anthers^

shortens later oa so that- the mtbirs qome mto /contact with the

stigmas i(^ g 3peaes>of Cactaceiae), or the style bends so that ^the j

stigma 1$ brought withm the mnge of the- pollen (0.^ species of!

Oenothera, Eptlobium, moet Malvaceae, &c.)w hiMirMlts Jahpa <

and others; the filaments aj^d/sityle fimhy- become xntertwmed,

SO/ that poUea is brou^t in; contact with/ the' stigmaj Self-

polliiaation frequently domes' possible towanlsrthe end of the'

life of a flbwer whi(^ during itsi earlier stages has been capal^;
onty; o£ crosfi^llmattioii. Tins is associated with the so;

ably demonstrated by Darwm, that, at aity rate ih' a>

Ihr^ number of cases, cross-paffmadon: yoelda bettor.' resaltu, as
measured by the nuxnberiof SMdmprfDdUcedraddcthe stren^ off

tbe offispriitg,; than self^pdtlinatioai] the* latter is, howevseiV'

prefembk toabmico at pQUtiiatiuMk.i la many cases pollm- hast

no effect on the stigma of; the; same flower,,thejplknts afbiselfi'*

stenki,m other casesrex/temaJpoffenismore^effectiye (^^potekt)

than^fK^en frooilhe same flower$;bnbfii)a .very latgecnun^drulr
casea experiment has ahowni that therens httlejor. aoj differeluasi
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between the effects of external pollen and that from the same
flower

Cross-pollination may occur between two flowers on the same
plant {gettonogct,my) or between flowers on distinct plants

{xenogamy). The former^ which is a* somewliat less favourable

method than the latter^ w effected by air-currents, insect

agency, the actual contact between stigmas and anthers in

neighbouring flowers, where, as in the family Compoaitae,

flowers are dosely crowded, or by the fall of the pollen from a

(From Darwin's Difftrcnt Forms Flowtrs^ by permission )

Fig 2i^Diagram of the flowers of the three forms of Lythrum
salxeana m their nataraX positleiv, with the petals and calyx
removed on the near side^ (X 6 tunes.)
The dotted lines with the arrow show the directions in which

pollen must be earned to each stigma to ensure full fertility

higher on to the stigmas of a lower flower. Anton Kerner has

shown that crowded inflorescences such as those of Compositae
and Umbelliferae are especially adapted for geitonogamy
Xenogamy is of course the only possible method vti diclinous

plants, It is also the usual meth^ in monoclinous plants, owing
to the fact that stamens and carpels often mature at different

times {dtchogamy\ the plants being pxoterandroos or protero-

gynous. Even in hoiaogamous flowers cros$-]^ination is m a

large proportion of cases the effective methoq, at any rate at

first, owing to the relative position of anther and stigma or the

fact that the plant is self-sterile.

The subject of heterostyljr. waa^ investigated bv Darwin (see

hiS Fprmsof FfoMW^yand-iater by-Hildebrand Inthecase of a
dimorphic flower, sudi as Prmuia, four modes of pollination

are possible, two distingui^edTiy Darwin as legitimate, between
anthfeys andr stigmas on corteqpondipg levels, and two so-called

illf^i^nnate \mmh between anthers and stigmas, at different

levels 1)4- In a tnmorphic flower such sc3 ^ Lythrum
sMcarta there' are six possible legitimate unions and twelve
illegitimate (see fig 2). Experiment showed that legitimate
unions yield a Jgrg^r than iH^imata.

Many plants produce, mt addition to ordinary op«i flowers,
so-called cleisto^amous flowers, which remain permanently
dosed but which notwithstandinjj

produce fruit, m these the corolla is

inconspicuous or absent and the pollen

grows from the anther on to the

stigma of the same flower Species of

Vtola (see fig;^ 3), Oxalts acetosella

(wood sorrel) and Latntum amplexi-

caide are commonly occurring in-

stances The cleistogamous flowers

<are developed before or after the

normal open flowers at seasons less

favourable for cross-pollmation In

some cases flowers, which open under
normal circumstances, remain closed

owing to unfavourable circumstances,

and self-poUination occurs as in a
3 —Qeistogamous

typical cleistogamous flower— these oi Viola sylvattca

have been distinguished as pseudo- i. flower x 4

deistogamous. Instances occur m more highly

water plants, where flowers are un- ^anther; s, pistil,

able to reach the surface {e g. Alisma st, style
,

v, stigmatic

natans, water buttercup, &c.) or surface

where flowers remam closed m dull or cold weathen

Systems of classification of flowers according to the agency by
which pollination is effected have been proposed' by Delpino,
H MuUer and other workers on the subject Knuth suggests
the following, which is a modification of the systems proposed by
Delpino and Muller

A Waier-polhnated plants, Hydrophxlae A smaU group which is

subaividcd thus —
a Pollinated under the water, eg Najas where the polle# grains

are rather heavier than water, and sinking down are caught
by the stigmas of the extremely simple female flowers

b, Polhnatxon on the surface, a more frequent occurrence than
(a) In these the poUen floats on tlM surface and reaches
the stigmas of the female flowers as m CalUtnche, Ruppta,
Zostera, Elodea In Valltsnerta (flg. 4) the male flowers
become detached and float on the surface of the water,
the anthers are thus brought m contact with the stigmas
of the female flowers

B Wxnd-poUinated plants, Anemophtlae ,—In these the pollen
grams are smooth and hght so as to be easily blown about,
and are produced m great quantity, the stigmas are brush-

' like or feathery, and usually long and protrudmg so as readily
to catch the pollen. As no means of attraction are required
the flowers are mconspicuous and without scent or nectar
The male inflorescence is often a pendulous catkm, as in hazel
and many native English trees (fig 5); or the anthers are
loosely fixed on bng thread-like filaments as m grasses (fig 6)

Pfo A --^Valhsneria sptraltS,

A, female flower; 5, stigmas
B, male* flowers; 1 before; 2. alter spreading ofThe petilsj^ A

xnab fldwef has floated aSongsUlo a fematd and one of its

anthers, w^ch have opened to set free the pOllen,r is^m contact
with a stigma, a, anther

C AmmdU^polhnated planUy ZoUiophthae, are subdivided according

to the v bffd. of animi^ by agency of which poUifiation is^

eflected, .thus ?

—

Ai BatipollinmtBd, CktropUropMae^^A Preyeinefux^ native qi
Java, and a specicst otiBaUhmea in 'Trinidad visited b]^

batarwhich transfen thtipDllcnw^
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b, Btfd-polhnated, Ornithophilae—Humming-birds and honey-

suckers are agents of poUmation in certain tropical plants;

they visit the generally large and brightly-coloured flowers

either for the honey which is secreted in considerable
Quantity or for the insects which have been attracted by
Ae honey (fig 7).

Fig 5 — Catkin of Male
Flowers of Hazel

Fig 6 —Grass Flowei show
ing pendulous anthers and pro
tniding hairy stigmas

c Snail or slug-polhnated dowers, Malacophtlae—In small
flowers which are crowded at the same level or in flat

flowers in which the stigmas and anthers project but little,

slugs or snails creeping over their surface may transfer to
the stigma the polkn which clings to the slimy foot Such
a transfer lias been described in various Aroids, Rohdea
japomca (Lihaccao), and other plants

(From a drawing in the Botmical C, i11er> at the British Musruni )

Fig 7 —Flower of Datura sangutnea visited by humming-bird
Docimastes ensiferus (About ^ nat size

)

FIG. $—1, anther; 2,

pollen grain of Hollyhock
l^lthaea rosea) enlarged
The polhn grain bears
numerous spines

,
the

dark spots indicate thin
places m the outer wall

d Insect-pollinated, Entomophilae^ a very
large class characterized by sticky
polk 11 grains, the surface of which bear-,

spines, warts or other projections (fig 8)

which facilitate adhesion to some part
of the insect's body, and a relatively
small stigma with a sticky surface
The flowers have an attractive floral

envelope, are scented and often contain
honey or a large amount of jxillcn,

by these means the insect is enticed
to visit it Th< form, colour and
scent of the flower vary widely,
according to the class of insect whose

aid IS sought, and there are also numerous devices for pro-
tecting the pollen and nectar from rain and dew or
from the visits of those insects which would not serve

the purpose of pollen-transference (unbidden guests) ' The
following subdivisions have been suggested

A. Pollen Flowers —These offer only pollen to their visitors,

as species of anemone, poppy, rose, tulip, &c They
are simple in stiucture and regular in form, and the
generally abundant pollen is usually freely exposed

B Nectar Flowers —These contain neftar and include the
following groups —

1 Flowers with exposed nectar, readily visible and accessible

to all visitors These are very simple, open and gener-

ally regular flowers, white, giccnish-yellow or yellow
in colour and arc chiefly visited by insects with a
short proboscis, such as short-tongued wasps and flies,

also beetles and more rarely bees Examples are

Umbelliferae as a family, saxifrages, holly, Acer^

Rhamnus, Euonymus, Euphorbia, &c
2 Flowers with nectar partly concealed and visible only in

bright sunshine The generally regular flowers arc

completely open only in bright sunshine, closing up
into cups at other times Such arc most Crucifcrae,

' buttercups, king-cup (Caltha), Potentilla White and
yellow colours predominate and insects with a pro-

cxiscis of medium length are the common pollinating

agents, such as short-tongued bees

3 Flowers with nectar concealed by pouches, hairs, &c
Regular flowers predominate, e g Geranium, Cardamine
pratensis, mallows, Rubus, Oxalts, Epilobium, &c

,
but

many species show more or less well-marked median
symmetry (zygomorphism) as Euphrasia, Orchis, thyme,
&c ,

and red, blue and violet are the usual colours
’ Long-tongued insects such as the honey-bee are the

\ most frequent visitors

4 Social flowers, whose nectar is concealed as in (3), but
the flowers are grouped m heads which render them
strikingly conspicuous, and several flowers can be simul-
taneously pollinated Such are Compositae as a class,

also Scabtosa, Armeria (sca-pmk) and others

5 Hymenoptend flowers, which fall into the following groups
Bec-flowers proper, humblc-bce flouiers requiring a
longer proboscis to reach the nectar, wasp-flowtrs such
as fig-wort (Scrophularta nodosa) and ichneumon
flowers such as tway-blado (Listera ovata).

The shapes and colours aic extremely varied, bilater-

ally symmetrical forms are most frequent with red,

blue or violet colours Such aic Papilionaceous

flowers, Violaceae, many Labia tae, Scrophulanaccao
and othcis Many are highly specialized so that

pollination can be effected by a few species only

Examples of more special mechanisms are illustrated

by Salvia (fig 9) The long connective of the single

stamen is hingctl to the short filament and has a shorter

arm ending in a blunt process and a longer arm bearing

a half-anther A large bee m probing for honey comes
in contact with the end of the short arm of the lever

and causes the longer arm to descend and the pollen

is deposited on the back of the insect (fig 9, i) In a

later stage (hg 9, 2) the style elongates and the forked

stigma occupies the same position as the author in

fig 9, I*

(From Strasburger s Lehehuch tier Botamk, by permission of Gustav Fischer.

Fig 9—Pollination of Salvia pratensis

1. Flower visited by a bumble-
bee, showing the projection of

the curved connective bearing
the anther from the helmet-
shaped upper lip and the depo-
sition of the jxilien on the back
of the bumble-boe

2, Older flower, with connective
drawn back, and elongated style

4, The staminal apparatus at
rest, with connective enclosed
within the upper lip

3,
"1 he same*, when disturbed

by the entrance of the proboscis
of the bee in the direction of the
arrow, /, filament, c, connective;
s, the obstructing half of the
anther

^ bee A. Kcmer, Plants and their Unbidden Guests,
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In Broom there is an explosive mechcinism, the

pres&uic of the insect visitor on the keel of the corolla

causes a sudden release of the stamens and the scatter-

ing of a cloud of pollen over its body
6. Lcfyulof^ierul flowers, visited chiefly by Lcpidoptera,

vvluch arc able to reach the nectar concealed in deep,

Fig io—Sjiadix of Arum
maculatum liom which the
greater part of the spathc lias

been cut away
p, Pistillate, s staminatc

flowers
,

h, sterile flowers form-
ing a circlet of stiff hairs closing

the mouth of the chamber
formed by the lower part of

the spathe

narrow tubes or spurs by means
of their long slender proboscis

Such arc (fl) Butterfly-flowers,

usually red in colour, as

Dtanthus carthustanorum
^

(6)

Moth-flowers, white or whitish,

as honeysuckle {Lomcera pen-
clymenum)

7 riy flowers, chiefly visited by
Diptera, and including very
different types —

a Nauseous flowers, dull and
yellowish and dark puiplc m
colour and often spotted, with
a smell attractive to carrion
flics and dung flies, e g species
of Saxifraga

h ihtfall flowers such as Asarum,
Anstolochia and Arum macu-
latum, when the insect is

caught and detained until
pollination is effected (fig

lo)

c Pinch-trap flowers, as in the
familv Asclepiadaceae, where
the proboscis, claw or bristle

of the insect is caught m the
clip lo which the pairs of
pollinia are attached Bees,
w'dsps and larger insects serve
as pollinating agents.

Fig. II —Grass of Parnassus (Parnassta palustrts) Half nat. size

1, One of the scales which form the coronet m the flower, enlarged

d Deceptive flowers such as Parnassta, where the conspicuous
coronet of glistening yellow balls suggests a plentiful
supply of iKctar drops (fig ii)

e, Hoverfly flowers, small flowers which are beautifully coloured
with radiating streaks pointmg to a shaiply dclined
centre m which is the noctar, as m Veronica chamaedrys
(hg 12)

Literature —Joseph Gottlieb Kdlrcutcr
to study the pollination of flowers and lo

necessity of insect visits in many cases, he
gave a clear account of cross-polhnation
by insect aid He was followed by Christian
Konrad Sprcngcl, wliose work Das evtdeckte

Gehetmniss der Natur tm Ban und in der

Bejruchtung der Blumen (Berlin, 1793)
contains a description of floral adaptations
to insect visits in nearly 500 species of

plants Sprengel came \ cry near to
appreciating the meaning of cross-pollina-

tion in the life of plants when he states

Ihat “ it stems that Nature is unwilling

that any flower should be fertilized by its

own pollen " In 1799 an Englishman,
Ihomas Andrew ftnicht, after experiments
on the cross fti tilrzalion of cultivated

plants, formulated the conclusion tluit no
plant fertihzes itself through many genera-

tions Sprcngcl's woik, wlueh had been
almost forgotten, was t«iken up again by
Charles Darwin, who concluded that no
organic being can fertilize itself through
an unhmited number of generations, but
a cross with other individuals is occasion-
ally—perliaps at very long intervals—indis-

pensable Darwin s works on dimorphic flowers and the fertiliza-

tion of orchids gave powerful support to this statement The
study of the fertilization, or as it is now generally called " pollina-

tion," of flowers, was continued by Darwin and taken up by other
workers notably hntdr^ch Hildebrand, Federico Delpmo and the

brothers Fritz and Hermann Muller Hermann Muller's work on
The Ferttltzation of Flowers by Insects and their Reciprocal Adapta-
ttom (187^), followed by subsequent works on the same lines, brought
together a great number of observations on floral mechanisms and
their relation to msccl-visits Muller also suggested a modification

of the Knight-Darwin law, which had left unexplained the numei-
ous instances of continued successful self-polhnation, and restated

it on these terms ‘‘ Whenever olfspnng resulting from crossing
comes into serious conflict with oltspring resulting from self-

fertilization, the former is victorious Only where there is no
such struggle for existence does sclf-fcrtilization often prove satis-

factory for many generations " An increasing number of workers
in tins field of plant biology in England, on the Continent and in

America has produced a great mass of obsei valions, wluch liave

recently been brought together in Dr Paul Knuth's classic work,
Handbook of Flower Pollination, an English tianslation of which
has been published (1908) by the Clarendon Press

POLLIO, GAIUS ASINIUS (76 b c -a d 5, according to some,

75 BC-AD 4), Roman orator, poet and historian In he
impeached unsuccessfully C Porcius Cato, who in his tribunate

(56) had acted as the tool of the triumvirs In the civil war
between Caesar and Pompey Pollio sided with Caesar, was
present at the battle of Pharsalus (48), and commanded against

Sextus Pompeius m Spain, where he was at the time of Caesar’s

assassination He subsequently threw m his lot with M
Antonius In the division of the provinces, Gaul fell to Antony,
who entrusted Pollio with the administration of Gallia Trans-

padana In superintending the distribution of the Mantuan
territory amongst the veterans, he used his influence to save

from confiscation the property of the poet Virgil In 40 he
helped to arrange the peace of Brundisium by which Octavian
(Augustus) and Antonius were for a time reconciled In the
same year Pollio entered upon his consulship, which had been
promised him in 43 It was at this time that Viigil addressed
the famous fourth eclogue to him Next year Pollio conducted
a successful campaign against the Parthmi, an Illyrian people
who adhered to Brutus, and celebrated a triumph on the 25lh
of October The eighth eclogue of Virgil was addressed to

Pollio while engaged in this campaign From the spoils of the

war he constructed the first public library at Rome, in the

Atnum Libertatis, also erected by him (Pliny, Nat hist xwv.
10), which he adorned with statues of the most celebrated

' Vorldufige Nachneht von etmgen das Geschlecht der Pflanzen
betreffenden Vermchen und Beobachiungen, 3, 4, 6 (Leipzig, 1761)

' (d 180O) was the first

draw attention lo tho

(From Vmes's Text Book of
JiOtiinj

,
by permission )

Fig 12 — Flower of

Veronica

A, Calyx
u, u, H, The three lobes

of the lower lip of

the rotate corolla

o, 1 he upper lip

s, s, Ihe two Stamens.
The stigma
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auth(M^, both Gfeek and Roman. TTienc^forward he withdrew i

from active life and devoted himself to literature. He seems to

,

have maintained to a certain degrees attitude of independence^

if not of opposition^ towards Augustus He died m his villa at

Tusctllum, regretted and esteemed by all

Polho was a distinguished orator, his speeches showed ingenuity
and care, but were marred by an affected archaism (Quintilian,

Inst X. I, 11^, Seneca, Ep loo). He wrote tragedies also, which
Virgil (Eel vni 10} declwfed to be worthy of Sophocles, and a prose
history of the civil wars of his tntie from the first triumvirate^ (60)

down to the death of Cicero (43) or later. This history, m the
composition of which PoUio received assistance from the gramtiiarian

Ateius Pmtextatus, was used as an authority by Plutarch and
Appian (Horace, Odes, 11. x, Tacitus, Annals, iv. 34) As a literary

cntic PoUio was very severe. He censured Sjulust (Suetonius,

Gram, 10) and Cicero (Quintilian, Inst xii a, 22) and professed
to detect m Livy's style certain provinciahsms of his native Padua
(Quintilian 1 5, 56, viii. r, 3), he attacked the Commentartes of

Julius Caesar, accusing their author of oarelessness and credulity,

if not of deliberate falshioation (Suet Caesar, 56) Polho ^was the
first Roman author who recited his writings to an audience of his

fnends, a practice which afterwards became ^mmon at .Romo
The theory that PoUio was the author of tjhe Bellum africanum,
one of the supplements to Caesar^s CommenU^n, has met ^th little

support Alt nis wntings arc lost except a few fragments df his

speeches (H Meyer, Ovai, rom, frag, 1^4^)) and throe .letters

addressed to Cicero (Ad Fam x 31-33)
See Plutarch, Caesar, Pomp&y, Veil Pat. 11. 36, 63, 73, 76,

Floras iv. la, ii; Dio Casswis xlv. 10, odviii. 15, Appian, Bell

CIV , \,QaxdL\iieimm,Angust%ssundse%neZeit (i>Sgi),i ; P. Groebe, m
Pauly-Wissowa^a (1896), 11 pt a, Teuffel-Schwabcn,
Htsi of Roman Literature (£ng transi), § aai . M Schanz, Gesokichte
der romtschen Litteratur, pt 2, p ao (and ed., 1899), Ciccro, Letters,

ed Tyrrell and Purser, vi mtrod p 80

PaLLNITZ, KARL LUDWIG, Frkihi‘.rr von (1692-1775),
Gerrrw^ adventurer and writer, was born at Issum on the 25th

of February 1692 His father, Wilhelm Ludwig von Pdllnite

(d. X693), was m the military service of the elector of Braaiden-

burg, and much ofrhis son^s youth .was passed at the electoral’

court m Berbn He was a man of restless and adventurous
disposition, unscrupulous even for the age m which he lived,'

visited many of the European courts, and served as a s61diei m

,

Austria, Italy and Spam Returning to Berlin in if735 hej

obtained a position in thehousehold of King Frederick William I
'

and afterwards m that of FredenCk the Great, with whom he

appears to have been a great favourite; and he died m Berlm on
the 23rd of June 1775.

Pbllnitz's Mhnotres (Li^e, i7’34), which were translated into
German (Frankfort, ^1735), give interesting glimpses of his life and
the people whom he met, but they are very untrustworthy He
also wrote Nouveaust nUmotres (Amsterdam, 1737), J^tat obrAgi de

lacour de Saxe sous le tigne d*Auguste IH (FrankfQTtyi734,tGer
trans

,
Breslau, 1736), and Mimoxres pour servtr h rnistotre des

auatres dernters souverains de la matson de Brandebourg, puWtshed
t>y F L Brunn (Berlin, 1791, Gor trans., Berlin, 1791) Ber-
lins hts most popuhur works aife La Saxe galatUe (Amsterdam
1734), an account of the private life of Augustus the Strong, elector
of Saxony and king of Poland, and Histoire secnie de La duchesse
d*Hanovre, Spouse de Georges I (London, 1732). There is an
Engli^ translation of the MSmotres (London, 1738-1739). See
P von Pdllnitz, Stammtafein dex Famvhe von PdllmU (Berlm,
1894) , and J. G. Droysen, Gesohvhte der preusstschen PoltttJi,ipt,,iy.

(Leipzig, 1870).

BQILOGK, the name of an English ^ily which has con-
tributed many impoitant members to the legal and other profes-

sions David Pellock, who was the son of a Scotsman and bwlt
up aprosperous business in London as a saddler,had three distin-

guished sons Sir David Pollock (j7a<>-ia4y), chief justice of
Bombay; Sir Jonathan Frederick Pollock, Bart. (1783-1570),
chief baron of the exchequer,; and Sir Gwfge PoUock, Bart,

(1786-187^), .field marshal Of .these the more famous were
thp two last. Field 'Marshal Sir George Pollock, who rendered
viduable military service in India, and especially in Ai^;haoistan
in 1841-184^, ended his days as constable ofthe Tower oifiLmidon,

and was bjirifidin Westminster Abbey ^ his baronetcy, created in

1872, desmtded to,bis son I^ederudc (d. 1874), who assumed
thename of Monta^PoUock, and so to his heits. Chief Baron
Sir T. Frederick PoUo((k, who had.been senior wrangler at Cam-
bridge^and became P.R.S. in iSifi, was raised to the -bench m
1544, and created a baronet in ,iS66. He was twice numed

-POLL-TAX
and had ei^ht sons and ten daughters, hrs numerous descendants

being prominent m many fields. The chief baron’s eldest son.

Sir William Frederick Pollock, and Bart. (1815-1888), became a
master of the Supreme Court (1846) and queen’s remembrancer

(1874); his eldest son, Sir Frederick PoUock, 3rd Bart (b 1845),

being the Trell-known ]unst and legal historian, fellow of Trinity

College, ' Cambridge, and Corpus professor of jurisprudence at

Oxford (1883-1903), and the second son, Walter Herries Pollock

(b. 1850), being a well-known author and editor of the Saturday
RevHW from 1883 to 1894 The chief baron’s third son, George
Frederick Pollock (b 1821), became a master of the Supreme
C^urt in 1851, and succeeded his brother as queen’s (king’s)

remembraneer in 1886; among his sons were Dr W. Rivers

Pollock (1859-1909), Ernest Murray Pollock, K.C. (b. 1861),

and the Rt Rev Bertram Pollock (b 1863), bishop of Norwich,

and previously head master of Wellington College from 1893 till

1910. The chief baron’s fourth son, Sir Charles Edward Pollock

(1823-1897), had a successful career at the bar and in 1873
became a judge, being the last survivor of the old barons of the

exchequer, he was thrice married and had issue by each wife

PQl^K, ROBERT (1798-1827), Scottish poet, son of a small

farmer, was bom at North Moorhouse, Renfrewshire, on the 19th

of October 1798 He was trained as a cabinet-maker and after-

wards worked on his father’s farm, but, having prepared himself

for the university, he took his degree at Glasgow, and studied for

the mmistry of the United Secession Qiurch. He published

Tales of the Covenanters while he was a divimty student, and
planned, and completed a strongly Olvmistic poem on the* spiri-

tual life acwJ destmy of man This was the Course of Time (1827),
which passed through many editions and became a favourite

in serious households m Scotland It was written in blank

verse, in ten books, m the poetic diction of the i8th century, but

with abundance of enthusiasm, impassioned eleyation of feeling

and copious force of words and images The poem at once

became popular, but within six months of its publication, on the

i8tb of September 1827, its author died of consumption
POLLOKSHAWS, a police burgh and burgh of barony of

Renfrewshire, Scotland, on the White Cart, now viitually a
suburb of Glasgow, with which it is connected by electiic

tramway and the Glasgow & South-Western and Caledonian

railways Pop (1901), 11,183 named from the shaws

or woods (and is locally styled ‘‘ the Shaws ”) and the lands of

Pollok, which have been held by the Maxwells since the 13th

century The family is now called Sturling-Maxwell, the estate

and baronetcy having devolved in 1865 upon Sir William

Stirling of Keir, who then assumed the surname of Maxwell
Pollok House adjoins the town cn the west. The staple indus-

tries are cotton-spinning and weaving, silk-weaving, dyeing,

bleaching, calico-printing and the manufacture of chenille and
tapestry besides paper mills, potteries and large engineering

works Pollokshaws was created a burgh of barony in 1813,

and IS governed by a council and provost About 2 m south-

west is the thriving town of Thornliebank (pop. 2452), which
owes Its existence to the cotton-works established towards the

end of the i8th century.

POLL-TAX, a tax levied on the individual, and not on
property or on articles of merchandise, so-called from the old

English poll, a head Raised thus per capttd, it is sometimes
called a capitation tax. The most famous poll-tax m English

history is the one levied in 1380, which led to the revolt of the

peasants under Wat Tyler m 1381, but the first instance of the

kind was in 1377, when a tax of a groat afhead was voted by both
clergy and laity. In 1379 the tax was again levied, but on a

graduated scale. John of Gaunt, duke of I^ncaster, paid ten

marks, and the scale descended from him to the peasants, who

f

)aid one groat each, every person over sixteen ^eais of age being

lable. In 1380 the tax was also graduated, but less steeply.

For some years after the .rising of 1381 money was only raised

m this way from aliens, but in 1513 a general poll tax was
imposed. This, however, Only produced about £50,000, instead

of £ifio,ooo as was expected, but a poll-tax lev^ in 1641

resulted in a revenue of about
, £400,600. .During the reign of
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Charitti II. mcmey vfsts obtained m this way^on sevieral occasions,

“idtiiough m 1676-1677 'especially there was a good deal of

reseiltmcnt e^nst the tax. For some years dftei x6d8 poll-

ta^ces were a favourite means of raising money lor the

prosecution of 'the war with France. Sometimes a single

payment was asked for the year; at other tim^s quarterly

payments ^ere required. The polhtax 6f 1697 included a

weekly tax df one permy from all persons not receivmg alms.

In 1698 a quarterly poll-tax produced £3'ar,397 Nothing
was ‘required from the poor, and those who were liable may be

divided roughly ‘ into three classes. Persons worth less^ than£300
paid one 'slhiliing, those worth £300, incKiding the gentry and
the professional dasses, paid twenty shillings; while tradesmen

and shopkeepers paid ten shiUiogs. Non-jumni were ctiamed

double these 'rates. Like previous pdll-taxes, the tax of 1098
did not produce as much as was anticipated^ and it was the last

of its kind m England.

Alanv'Of the states of the Umtied States of America raise

money by levying poll-taxes, or, as they are usuaily called^

capitation taxes, the payment of this tax being a necessary

pr^iminary to the exercise of the suffrage.

See S. Dow<ni, of T/wMxan wtd Taxes vn England {r8S8),
vol lu , and W Stiibbst, ConstihUional Htsiory (tSgO), vol 11.

POLLUXyrJULIISS, of Naucratis in Egypt, Greek grammarian
and sophist of the 2nd century ajd. He taught at Athens,

where, aocorduig'to Philostratus (KiL Soph ), he was appomted
to the! professorship, of rhetoric by the emperor Commodus on
account of his melodious voice Suidas gives a list of his

Thetoncal works, none of whidi has survived. Thiiostratus

teixigmzes his natural abilities, but speaks of his rhetoric m very

moderate terms. Pollux is proliably the person attached by
Lucian in the Lextphanes and Teacher of Rheiorictans In the

Teacher of Rhetonaans Lucian satirizes a worthless and ignorant

personwhogams a reputation asanorator by sheereffrontery ,' the

Lexiphanet, a satire upon the use of obscure and obsolete words,

may conceivably have been directed against PoUux as ihctauthor

of the Onomasticon. This work, which we still possess, is a

Greek dictionary in ten books, each dedicated to Commodus,
tind arranged not alphabetically but according to subject-matter

Though mainly a dictionary of synonyms and phrases, chiefly

mtended to furnish the reader with the Attic names for indi-

vidual things, it supplies much rare and valuable information on
many, points of classical antiquity. It also contains numerous
fragments ot . writers now lost. The chief authorities used were

the lexicological works of Didymus, Tryphon, and Pamphilus,

m the second book the extant treatise of Rufus of Ephesus
On the Names of the Parts of ike Human Body was specially

consulted.

Thp chief editions of the Onomastxeon are thoee of W Dindorf
(1834), with tho notes of previous commentators, I. Bekkcr (1846),
containing the Graek text only, and Bethe (i9cx>) There «ire mono-
graphs on special portions of the vocabulary, by E Rohde (on
the theatrical terms, 1870), 'and F. von Stojentm (on constitutional
antiquities, 1)873).

POliiLUQC, or PoLLOCiTE, a rare mineral, consisting of hydrous
caesium and aluminium sibcate, 'H,Cs4Al^(Si08)j). Caesium
oxide (CS2O) is present to the extent of 30-36 ‘the

amount varying * soittewhat owing to partial replacement by
Other alkjtlis,* chiefly sodium The mineral crystallizes m the

cubic system. It is colourless and transparent, and ihas a

vitreous lustre. There is no distinct cleavage and the fracture

is conchoid The) hardness is 6\ and the specific gravity '2-90

It occurs sparingly, together wiih the mineral
**
castor (see

Petalite), in cavities in the granite of the island of 'Elba, and
with beryl' in pegmatite veins at Rnmford and Hebron in ‘Maine

POW); OiL (?^t530-i59r), Spanish novelist and

poet, was born at Valendal about 15^. He is often confused

with GifToloyprofessor of Greek alt’Valencia University between

1566‘and 1573; but this professor^was not named Caspar. He
is also confused with his own son, Caspar Gil Polo, the author

of De origins el frogressu juris fomani >{1613) and other

legal treatises, who pl^ded before* the Cortes os late as >r626«

nntarv hv nrofe^lon. Polo woe attached to the treasurv

commission whith visited Valenciain 1571, became coadjutor to

the chief aocotmtant m 1572, went on a special mission to
Barcelona b 1580, and died there m 1591. Timoneda, m the

Saraode rmor (1561), alludes to him as a po^t of repute; but of
his miscellaneous verses only two conventiontal,.eulogistic sonnets

and a song survive Polo finds a place in the history of the novel

as the author of La Diana enamorada^ a contmuation of Monte*
mayor^s Diana, and perhaps the most successfnliccmtmuation
ever written by another hand. Cervantes, pnnmog on the

writer’s name,, recommended that the Dtana emzswrdda should
be guarded as carefulty as though it were by Apollo hunseU ,

the hyperbole is not wholly, nor evenjmainly, ironical.

The book is one of the most agreeable of Spanish pastorals,
interesting in incident, written in fluent prose, and embelbshed
with inekAious>poems, it was constantly rqmhted, was mutated

^ Cervantes m the Canto de Caliape, and was translated into
Enghsh, French, German and Latin The English version at

Bartholomew Young, pubhshed in 1598 but current m manu-
script fifteen years earlier, is said to have suggested the Felismena

m the l^o Gentlemen of Verona

»

the Latm version of
daspar Barth, entiffi^ Erotodidascalus (Hanover, 1625), is a per-
formance of uncommon ment as well as a bibliographical cunosity

POLO9 MARCO (r 1254-1324), the Venetian, greatest of

medieval travellers. Venetian genealogies and tr^itions of

uncertain value trace the Polo family' to Sebemeom Dalmatia,

and before the end of the nth century one Domemco Polo «
found m the great council of the republic (1094). But the
ascertained line of the traveller begins only with lus grandfadier.

Andrea Polo of S Felice was the father of three sons, Marco,
Nicolo and Maffeo, of whom the second was the father 6f the

subject of this article They were presumably noble,” tje

belonging to the families who had seats m the great council,

and were enrolled m the Libro d’ Oro; for we know that Marco
the traveller is officially so styled (nabtlts vtr) The three

brothers were engaged in commerce; the elder Marco, resident

apparently m Constantinople and in the Cnmea (especially at

Suduk), suggests, l)y his celebrated will, a long busmess
partnership with Nicolo and Maffeo.

About 1260,and even perhaps as early as 1250, we‘find Nicolo
and Maffieo at Constantmople. Nicolo was mamedaiKl had left

his wife there. The two brothers went on a speculation to the

Crimea, whence a succession of chances and openings earned
them to the court of Barka Khan at Sarai, further north up to

Bolghar (Kazan), and eventually across the steppes to Bokhara
Here they fell m with certain envoys who had' been on a mission

from the great Khan Kublai to his brother Hulagu m Persia,

and by tbm were persuaded to make the jounsey to Cathay in

their company Under the heading China the circumstances

are noticed which m the last half of the 13th century and first

half of the 14th threwAsm open to Western travellers.to a degree

unknown before and smee—until the 19th century. Thus began
the medieval period of mtercourse between China and catholic

Europe. Kublai, when the iVilos readoed his court, waa efthetr

at CaTnbaluc(A'’/ton^tfiigA, the Khaa'’B city),*;e jPeking, which he
had just rebuilt, or at his summer seat atShangtu in emintry
north of the Great Wall. It was ithe first time that the khan, a
man full of energy and intelligence, had faUeamiwitiuEuropean
gentlemen. He was delated the T^enetian bcothiers,

kitened eagerly to all they had to tell of the Latin world, and
decided to send them back as bis envoys to the pope, wAb letters

requesting the despatch of a large body ^ of /educated men to
instruct his people m Gimstianity and theiHbeml arts. <With

Kublai, as with his predecessors, religiKm was chiefly a political

engme. IKubki, the first of his houses to* rise above the essential

barbarism of the Mongols, had perhaps discerned that > the
Christian Chittch could afford the aid) he desired in taamig his

countrymen. ,It was only when Rome had fail^ to meet lus

advances that heddl back upon Buddhism »as.h]s ichief cmhzu^
instrument.

The brothers arrived at Acto in April 1269. TheyTearncd
that Olement IV. had died the year before, and nbmew pope had
y^t been chosen So they took counsel with an eminent chluidi-

man. Tedaldo. archdeacon of Li^ffe and nanal 'ieirate bar the
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whole realm of Egypt, and, being advised by him to wait

patiently, went home to Venice, where they found that Nicolo's

wife v\as dead, buthadleft ason Marco, now fifteen Thepapal in-

terregnum was the longest that had been known, at least since the

dark ages After the Polos had spent two years at home there was

still no pope, and the brothers resolved on starting again for the

East, taking young Marco with them At Acre they again saw

Tedaldo, and were furnished by him with letters to authenticate

the causes that had hindered their mission They had not yet left

Lajazzo, Layas, or Ayas on the Cilician coast (then one of the

chief points for the arrival and departure of the land trade of

Asia), when they heard that Tedaldo had been elected pope

They hastened back to Acre, and at last were able to execute

Kublai’s mission, and to obtain a papal reply But, instead of

the hundred teachers asked for by the Great Khan, the new pope

(styled Gregory X ) could supply but two Dominicans, and these

lost heart and turned back, when they had barely taken the first

step of their journey

The second start from Acre must have taken place about

November 1271, and from a consideraticy 1 of the indications

and succession of chapters in Polo’s book, it would seem that the

party proceeded from Lajazzo to Sivas and Tabriz, and thence

by Yezd and Kirman down to Hormuz (Hurmuz) at the mouth
of the Persian Gulf, with the purpose of going on to China by sea,

but that, abandoning their naval plans (perhaps from fear of the

flimsy vessels employed on this navigation from the Gulf east-

wards), they returned northward through Persia Traversing

Kirman and Khorasan they went on to Balkh and Badakshan,

in which last country young Marco recovered from illness In

a passage touchmg on the climate of the Badakshan hills,

Marco ^breaks into an enthusiasm which he rarely betrays, but

which IS easily understood by those who have known what

it is, with fever in the blood, to escape to the exhilarating

mountain air and fragrant pine-groves They then ascended

the upper Oxus thiough Wakhan to the plateau of Pamir

(a name first heard in Marco’s hook) These regions were

hardly described again by any European traveller (save Benedict

Goes) till the expedition in 1838 of Lieut John Wood of the

Indian navy, whose narrative abounds in incidental illustration

of Marco Polo Crossing the Pamir the travellers descended

upon Kashgar, Yarkand and Khotan (Khutan) These are

regions which remained almost absolutely closed to our know-
ledge till after i860, when the temporary overthrow of the

Chinese power, and the enterprise of British, Russian and other

explorers, again made them known
From Khotan the Polos passed on to the vicinity of Lop-Nor,

reached for the first time since Polo’s journey by Prjevalsky

in 1871 Thence the great desert of Gobi was crossed to

langut, as the region at the extreme north-west of China, both
within and without the Wall, was then called.

In his account of the Gobi, or desert of Lop, as he calls it,

Polo gives some description of the terrors and superstitions of

the waste, a description which strikingly reproduces that of the

Chinese pilgrim Suan T’sang, m passing the same desert in the

contrary direction six hundred years before

The Venetians, m their further journey, were met and
welcomed by the Great Khan’s people, and at last reached his

presence at Shangtu, m the spring of 1275 Kublai received

them with great cordiality, and took kindly to young Marco, by
this time about twenty-one years old The ** young bachelor,”

as the book calls him, applied himself diligently to the acquisi-

tion of the divers languages and written characters chiefly in use

among the multifarious nationalities subject to the khan, and
Kublai, seeing that he was both clever and discreet, soon

began to employ him m the public service. G. Pauthier found
in the Chmese annals a record that m the year 1277 a certain Polo

was nominated as a second-class commissioner or agent attached
to the imperial council, a passage which we may apply to the

young Venetian Among his public missions was one which
carri^ him through the provinces of Shansi, Shensi, and
Szechuen, and the wild country on the borders of Tibet, to the

remote province of Yunnan, called by the Mongols Karafung^

MARCO
and into northern Burma (Mien) Marco, during his stay at

court, had observed the khan’s delight in hearing of strange

countries, of their manners, marvels, and oddities, and had
heard his frank expressions of disgust at the stupidity of envoys
and commissioners who could tell of nothing but their official

business. He took care to store his memory or his note-book
with curious facts likely to interest Kublai, which, on his return

to court, he related. This south-western )ourney led him
through a country which till about i860 was almost a terra

tncogmta—though since the middle of the 19th century we have
learned much regarding it through the journeys of Cooper,

Gamier, Richthofen, Gill, Baber and others. In this region

there existed and still exists in the deep valleys of the great

rivers, and m the alpine regions which border them, a vast

ethnological garden, as it were, of tribes of various origin, and
in every stage of semi-civilization or barbarism

;
these afforded

many strange products and eccentric traits to entertain Kublai.

Marco rose rapidly in favour and was often employed on
distant missions as well as in domestic administration, but we
gather few details of his employment. He held for three years

the government of the great city of Yangchow; on another
occasion he seems to have visited Kangchow, the capital of

Tangut, just within the Great Wall, and perhaps Karakorum on
the north of the Gobi, the former residence of the Great Khans;
again we find him in Ciampa, or southern Cochin-China, and
perhaps, once more, on a separate mission to the southern states

of India We are not informed whether his father and uncle

shared in such employments, though they are mentioned as

having rendered material service to the khan, in forwarding

the capture of Siang-yang (on the Han River) during the war
against southern China, by the construction of powerful
artilleiy engines—a story, however, perplexed by chronological

difficulties m

All the Polos were gathering wealth which they longed to carry

back to their home, and after their exile they began to dread
what might follow Kublai’s death. The khan, however, was
deaf to suggestions of departure and the opportunity only

came by chance.

Arghun, khan of Persia, the grandson of Kublai’s brother

Hulagu, lost m 1286 his favourite wife, called by Polo Balgana
(i e Bidughan or “ Sable ”) Her dying injunction was that her

place should be filled only by a lady of her own Mongol tribe

Ambassadors were despatched to the court of Peking to obtain
such a bride The message was courteously received, and
the choice fell on the lady Cocacin (Kukachin), a maiden of

seventeen. The overland road from Peking to Tabriz was then
imperilled by war, so Arghun’s envoys proposed to return by
sea Having made acquaintance with the Venetians, and eager

to profit by their experience, especially by that of Marco, who
had just returned from a mission to the Indies, they begged the

khan to send the Franks in their company. He consented with
reluctance, but fitted out the party nobly for the voyage, charging

them with friendly messages to the potentates of Christendom,
including the pope, and the kmgs of France, Spam and England.
They sailed from Zaiton or Amoy Harbour in Fukien (a town
corresponding either to the modern Changchow or less probably

to Tswanchow or Chinchew), then one of the chief Chinese havens
for foreign trade, in the beginning of 1292. The voyage in-

volved long detention on the coast of Sumatra, and in south
India, and two years or more passed before they arrived in

Persia. Two of the three envoys and a vast proportion of their

suite perished by the way, but the three Venetians survived all

perils, and so did the young lady, who had come to look on them
with filial regard Arghun Khan had died even before they
quitted Chma, his brother reigned in his stead, and his son
Ghazan succeeded to the -lady’s hand. The Polos went on
(apparently by Tabriz, Trebizond, Constantinople and Negro-
pont) to Venice, which they seem to have reached about the end
of 1295.

The first biographer of Marco Polo was the famous geo-

graphical collector John Baptist Ramusio, who wrote more than
two centuries after the traveller’s death. Facts and dates
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sometimes contradict his statements, but he often adds detail,

evidently authentic, of great interest and value, and we need not

hesitate to accept as a genuine tradition the substance of his

story of the Polos' arrival at their family mansion in St John
Chrysostom parish in worn and outlandish garb, of the scornful

denial of their identity, and the stratagem by which they secured

acknowledgment from Venetian society

We next hear of Marco Polo m a militant capacity. Jealousies

had been growing in bitterness between Venice and Genoa
throughout the 13th century. In 1298 the Genoese prepared

to strike at their rivals on their own ground, and a powerful fleet

under Lamba Dona made for the Adriatic Venice, on hearing

of the Genoese armament, equipped a fleet still more numerous,

and placed it under Andrea Dandolo. The crew of a Venetian

galley at this time amounted, all told, to 250 men, under a
comiio or master, but besides this officer each galley earned a
sopracomtio or gentleman-commander, u‘^ually a noble On one

of the galleys of Dandolo's fleet Marco Polo seems to have gone
in this last capacity. The hostile fleets met before Curzola

Island on the 6th of September, and engaged next morning
The battle ended in a complete victory for Genoa, the details

of which may still be read on the facade of St Matthew’s Church
m that city. Sixty-six Venetian galleys were burnt m
Curzola Bay, and eighteen were earned to Genoa, with 7000
prisoners, one of whom was Marco Polo. The captivity was of

less than a year’s duration; by the mediation of Milan peace
was made, on honourable terms for both republics, by July
1299, and Marco was probably restored to his family during
that or the following month
But his captivity was memorable as the immediate cause of

his Book Up to this time he had doubtless often related his

experiences among his friends, and from these stories, and the
frequent employment in them (as it would seem) of grand
numerical expressions, he had acquired the nickname of Marco
Mtlliom, Yet it would seem that he had committed nothing
to writing The narratives not only of Marco Polo but of

several other famous medieval travellers (e g Ibn Batuta,

Friar Odoric, Nicolo Conti) seem to have been extorted from
them by a kind of pressure, and committed to paper by other

hands. Examples, perhaps, of that intense dislike to the use of

pen and ink which still prevails among ordinary respectable

folk on the shores of the Mediterranean

In the prison of Genoa Marco Polo fell in with a certain person

of writing propensities, Rusticiano or Rustichello of Pisa, also a
captive of the Genoese. His name is otherwise known as that

of a respectable literary hack, who abridged and recast several

of the French romances of the Arthurian cycle, then in fashion

He wrote down Marco’s experiences at his dictation.

We learn little of Marco Polo’s personal or family history

after this captivity; but we know that at his death he
left a wife, Donata (perhaps of the Loredano family, but
this is uncertain), and three daughters, Fantina and BelleJa

i

married, the former to Marco Bragadino). and Moreta
then a spinster, but married at a later date to Ranuzzo
Dolfino). One last glimpse of the traveller is gathered from
his will, now in St Mark's Library. On the 9th of January

1324 the traveller, in his seventieth year, sent for a neighbouring

priest and notary to make his testament We do not know the

exact time of his death, but it fell almost certainly within the

year 1324, for we know from a scanty senes of documents,
beginning in June 1325, that he had at the latter date been

some time dead He was buned, in accordance with his will,

m the Church of St Lorenzo, where the family burying-place

was marked by a sarcophagus, erected by his filial care for his

father Nicolo, which existed till near the end of the 16th century

On the renewal of the church m 1592 this seems to have
disappeared.

The archives of Venice have yielded a few traces of our tra-

veller. Besides his own will just alluded to, there are the wills of

his uncle Marco and of his younger brother Maffeo; a few legal

documents connected with the house property m St John
Chrysostom, and other papers of similar character; and

two or three entries in the record of the Maggior Con-
siglio We have mentioned the sobriquet of Marco Millioni

Ramusio tells us that he had himself noted the use of this name
in the public books of the commonwealth, and this statement
has been verified m an entry in the books of the Great Council
(dated April 10, 1305), which records as one of the securities

in a certain case the “ Nobilis vir Marchus Paulo Milion
”

It is alleged that long after the traveller’s death there was
always in the Venetian masques one individual who assumed
the character of Marco Millioni, and told Miinchausen-like

stories to divert the vulgar 'I'here is also a record (March 9,

1311) of the judgment of the court of requests (Curia Peti-

tionum) upon a suit brought by the Nobilis vir Marcus Polo
”

against Paulo Girardo, who had been an agent of his, to recover

the value of a certain quantity of musk for which Girardo had
not accounted Another document is a catalogue of certain

curiosities and valuables which were collected in the house of

Marino Fahero, and this catalogue comprises several objects

that Marco Polo had given to one of the Fahero family.

The most tangible record of Polo's memory m Venice is a
portion of the Ca’ P5lo—the mansion (there is reason to believe)

where the three travellers, after their long absenc e, were denied

entiance The court m which it stands was known in Ramusio’s
time as the Corte del millionth and now is called Corte Sabbionera
That which remains of the ancient edifice is a pa.ssage with a
decorated archway of Italo-Byzantine character pertaining to

the 1 3th century

No genuine portrait of Marco Polo exists There is a medallion
portrait on the wall of the Sala dello Scudo in the ducal palace,

w'hich has become a kind of t>pc, but it is a work of imagination

no older than 1761 The oldest professed portrait is one in the

gallery of Monsignor Badia at Rome, which is inscribed %larcus
Polus venetus ivtius arbts et Jndte peregrator primus It is

a good picture, but evidently of the i6th century at earliest

The Europeans at Canton have absurdly attached the name of

Marco Polo to a figure in a Buddhist temple there containing a
gallery of “ Arhans ” or Buddhist saints, and popularly known
as the temple of the five hundred gods ” The Venetian
municipality obtained a copy of this on the occasion of the
geographical congress at Venice in 1881.

The book indited by Rusticiano is in two parts The first, or
prologue, as it is termed, is unfortunately the only part which con-
sists of actual personal narrative It relates in an interesting

though extremely brief fashion the circumstances which led the
two cider Polos to the khan's court, together with those of their

second journey (when accompanied by Marco), and of the return
to the west by the Indian seas and Persia. Tne second and staple

part consists of a senes of chapters of unequal length and unsystem-
atic structure, descriptive of the different states and provinces of

Asia (certain African islands and regions included), with occasional
notices of their sights and products, of cunous manners and rc
markable events, and especially regarding the emperor Kublai,
his court, wars and administration A sent‘s of chapters near
the close treats of sundry wars that took place between vanous
branches of the house of Jenghiz in the latter half of the 13th
century This last senes is either omitted or greatly curtailed in

all the MS copies and versions except one (Pans, National Library,
Foods Fr 1116)

It was long doubtful m what language the work was originally

wntten. Tliat tins had been some dialect of Italian was a natural
presumption, and a contemporary statement could be allied in

Its favour. But there is now no doubt that the onginal was I^ench
This was first indicated by Count BaldeUi-Boni, who published an
elaborate edition of two of the Italian texts at Florence in 1827,
and who found in the oldest of these indisputable signs that it was

I a translation from the French The argument has since been
followed up by others, and a manuscript in rude and peculiar
French, belonging to the National Library of Pans (Fonds Fr
11x6), which was pnnted by the SoctSU de gio^taphte in 1824, is

evidently either the original or a close transcript of the original

dictation A variety of its charactenstics are stnkingly indicative
of the unrevised product of dictation, and are suen as would
necessarily have disappeared either in a translation or in a revised

copy. Many illustrations could be adduced of the fact tliat the use
of French was not a circumstance of surpnsmg or unusual nature,

for the language had at that time, in some points of view, even a
wider diffusion than at present, and examples of its literary em-
ployment by writers who were not Frenchmen (like Rusticiano
bimsclf, a compiler of French romances) are very numerous.

XXII I a
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E^ghtynfive MSS. of the book are known, and their texts exhibit

considerable differences. These fall under four pnncipal types
Of these, type i is found completely only m that Old i^rench codex
which has been mentioned (Pans, National Library, Fr iri6)

T^e ii IS shown by several valuable MSS in purer French (Pans,

Nat Libr., Fr 28to, Fr. 5631, Fr 56^9, Bern, Canton Library,

125), wluch formed the basis of the edition prepared by the late

M. Pautliier m 1865 It cxlnbits a text condensed and revised

from the rode original, but without any exactness, though perhaps
under somcigeneral direction by Marco Polo himself, for an inscrip-

tion prefixed to certain MSS (Bern, Canton Libr >125; Pans,
Nat Libr., Fr 56^9) records the presentation of a copy by the tra-

veller himself to tne Seigneur T hi6bault de C^poy, a distinguished

Frenchman known to history, at Venice m the year 1306 Type
m is tliat of a Latin version prqmred in Marco Fold's lifetime,

though withmit any sign of his cognisance, by Francesco Pipino
a Dominican of Bologna, and translated from an Italian copy
In this, condensation and curtailment are earned a good deal furtner
than m type 11 Some of the* forms under which this type appears
curiously illustrate the effects of absence of effective pitblication,

not only before the invention of the press, but in its early days
Ihus the Latin version published by Grynaeus at Basel m the
Novus Orbi^ (*532) ii» different in its language from Pipino's, and
yet IS clearly traceable to that as its foundation In fact it is a
retranslation into Latin from some version of Pipino (Marsden
thinks the Portuguese printed one of 1502) *Tt introduces changes
ot its own, and is worthless as a text, yet Andreas Muller, who m
the 17th century took so much trouble v\ith Polo, unfortunately
chose as his text this fifth-hand version The French editions
published in the middle of the i6th century were translations

from Grynacus's Latin. Hence they complete this curious and vicious

circle of transmission—French, Italian, Pipmo’s Latin, Portuguese,
Grvnaeus's Latin, French
Typo iv deviates largely from those already mentioned, its

history and true character are involved in oliscuriiy It is only
represented by the Italian version prepared for the press by John
Baptist Ramusio, with interesting preliminary dissertations, and
published at Venice two years after his death, in the second volume
of the^ Navtgattom e viaggt Its peculiarities arc great Ramusio
seems to imply that he made some uso Of Pipino 's Latin, and vanons
passages confirm this ^it many new circumstances, and anec-
dotes occurring m no other copy, arc introduced, many names
assume a new shape, the whole style is more copious and htcrary
than that of any other version While a few of the changes and
mtseipoiations seem to carry us farther from the truth, others
contain facts of Asiatic nature or history, as well as of Polo's

allqgcd experiences, which it is difficult to ascribe to -any hand
but the traveller’s own
We recognize lo a certain extent tan>ptnng with the text, as in

cases where Polo's proper names have bex^n identified, and more
modern forms substituted In some other cases the editorial

spirit^ has gone astray Thus the age of young Marco has been
^itere'd to correspond with a date whifch is itself erroneous Ormuz
IS described as an island, contraiy to the 61d tc*xts, and to the fact

m Polo's time In sjieaking of the oil-springs of Caucasus the
phrase '* camcl-loads has been substituted for " ^htp-loads,”

in Ignorance that the site was Baku on the Caspian
But, on the Other hand, there are a number Of new circumstances

certainly genuine, which can hardly be ascribed to any one but
Polo himself. Such is the account wtiich Ramusio 's version gives
«of the oppressions exorcised by 'Kublai’s Mahomm^lan minister

Ahmad, tdhng how the Cathayans rose against him and murdered
fnm, With the addition that Messer Marco was on the spot when
all this happened Not only is the whole story in substantial

accortlancc with the Chinese annals, even to the name of the chief

conspirator {Vanchu m Ramnsio. Wangi^hen m the Chinese records),

but the annills also tell of the frankness Of Polo^ assessor of the
pnvy council,” in opening ’ Kublai's eyes to the iniquities of his

agent
Pok) was the first traYeller to trace a route across the whole

loujjitude of Asia, naming and describing kingdom after kingdom
which he had seen

,
the first to biiHiant court

which liaid been' established at Peking, the' first to reveal Chma m
fill its wefilth and vaStne^, and to tell of the nations on its borders,
the first to tell more of Tibet than its name, to speak Of Burma,
of Laos, of Siam, of Cochm-Chma, of Japan, of Java, of' Sumatra
and of other islands of the archipelago, of the NicObar and Andaman
Islands, of Ceylon and its sacred ptal^, of India but as a country
seen and partially explored, the first in medieval times to give
any di^tmct account of the scchided Christian Empire of 'Abyssinia,
and of' the semi^-Chrisban island of Sokotra, and to spefik, however
dimly, of Zanzibar, and of the vast arid distant Madagascar, whilst
he carries us filso to the rcmotdy opposite region of Siberia attd the
Arctic shores, to ^eak of dog-sit^ges, white bears and remdeer-
ndmg Tunguses
Tne diffusion 6f the book was hardly so rapid as has been some-

times alleged We* know from Gillcs Mallet's catalogue Of thO books
coHeOted in the Louvre by Charles V

,
dfiting c r 370-1 375, thfit;

five copies of’Marco PolO's wotk were then in the collection, out cai

theothei^harid,the202 known' MSS. and the numerous eatiy printed

editions of ” Maxideviille,” with his lyixiig wonders, indicates a nrach
greater popularity. Daute, who lived twenty-three years rafter
the book was dictated, and who touches so many things in the seen
and unseen worlds, never filludes to Polo, nor, we believe/ to any-
thing thatioan be connected with him, nor can any trace of wo
be discovered in the , book of his contemporary, Marino Sanucio
the Elder, tliough this worthy is well acquainted with the work,
later by some years, of Playton the Armenian, and thou^ many
of the subjects on which he wntes in his own book (Secreta'Ftd^hum
Cruets *) challenge a reference to Polo's experiences ” Mandc-
ville ” himself, who plundered right andl loft, hardly ever plunders
Polo (sec one example ittDawn pf Modern Geography

,

111. 323. note).
The only literary works we know of the 14th century whicn show
acquaintance with Pblo's book or athievemcnts arc Pipino*s
ChmmHe, Villani's Florenhne Htstory, Retro d'Abano's Concutator,
the Chronicle of John of Ypres, and the poetical romance of Baudoutn
de Seboure, which last borrows themes largely from Polo.

Within the traveller's own hfctimc w^e find the earliest examples
of the practical aiul truly scientific coast charts {Portolani), based
ujion the cxpenenco of pilots, manners, merchants, Ac In two of

the most famous of the 1 4th*^contury Fortolani, we trace Marco
Polo's inilucncc—first, very slightly m the Lameniictn or Meduean
Portolano of 1351 (at Florence), but afterwards with clearness

and in remarkable detail in the Catalan Atlas 6f 1375 (now at
Pans) Both of‘these represent a very advanced stage of medievfil
knowledge, a careful attempt to represent the known wxirld on the
basis of collected fact, and a disregard for theological or paeudo-
sticnlilic theory, m ilie Catalan Atlas

^

as regards Central and
Fiirthtr Asia, and partially as regards India, Marco Polo's Book is

the basis of the map His names arc often much perverted, and it

IS not always easy lo understand the view that the compiler took
of hjs itineranes Still we have Cathay placed m the tnie. position

of Chma, as a great empire filling the south-east of Asia. The
trans-Gaiigctic peninsula is absent, but that of India proper is,

for the first time m the history of geography, represented witli a
fair approximation to correct lorm and position

It IS curious that, in tlio following age, owing partly to his un-

happy reversion to the fancy of a circular disk, the map of Fra
Maiiro (1459), one of the greatest map-mfikmg enterprises in history,

and the result of immense labour in the collection of facts and the
endeavour to conlbine .them, gives*a much less accurate idea of

Asia than the Caria aaialcma Columbus pos^^ssed ,a printed
copy of the Latin version of Polo's book made by Pipino, and on
moic than seventy pages of this there arc manuscript notes in the

admiral's handwriting, testifying, what is sufficiently eviderit from
the whole history of the Columbian voyages, to the immense in-

fluence of the work of the Venetian merchant upon the discoverer
of the now world
When, m the tOth century, attempts were made to combine

new and old knovidedge, the results were ufihappiy The earliest

of such combinations tried to roaiize Columbus's ideas regarding
the identity of his discoveries with the Great Khaii''s dorumions,
but even after America had vmdicatc'd its independent exibteuee,

and the new knowledge of the Portuguese had named China where
the Catalan map had spoken of Cathay, the latter country, with
the whole of POlo'a nomenclature, was aliuuted to the north, forming
a separate s^ystcin Henceforward the influence of Polo's work
on maps was simply injurious, and when to his names was added
a spnrtklmg of Ptolemy's, as was usual throughout the t6th century,
the result was a hotchpotdi conveying no approximation ' to facts

(seo further Map)
As to the alleged introduction of important . invcations into

Europe by Polo—although the striking resemblance of -early Euro-
pean block-books to those of China seems dearly to indicate the
derivation of the art from that country, there is no reason for

connecting this mtroduction (any more tlian that* of gunpowder
or the mariner's compass) .with the name of Marco tin the,r4th
century not only were missions of the Roman Church establislied in

some of the duet cities of eastern China, but a regular overland
trade was earned on between Italy and China, by way'bf Tana
(Azov), Astrakhan, Otrar, Kamnl (Hami) and Kiiochow Many
a traveller other than Marco Polo might have brought home the
block-books, and some might have witnessed the process of making
them This is the less to be ascribed to Polo, because he so curiously

omits to spefik of the process 6f printing, when, m descnbmg the
blook*4>r2nteid paper-money of' China,* his sqbgcct seems ^ibsohitely

to challenge a description of 1 the art

See tlie Recuatl of the Pans Geographical Society vol i„

givmg the text of the fundamental MS (Nat. LUir. Pans, Fr
1 1 16, see above), as w611 as that of the olacst Latin version, G
Panthierls edition, Livre de Marro 'PPlo JPatfis, 1865).

baafid f mainly .upon the three Pans 'MSS (Nat. Jbibr Fr 2810,
Fr. 5631, Fr 5649, sec above) and accompanied by ar commentary
of great value, Baldcili-Boni's Italian edition, givin^^ the oldest

Italian version (Florence, 1827); Sir ’Henry Yule's (Edition, which
m Its final shape, as revised and augmented by HenH Cordicr

jMarco PoJo . , London, «i9'i3)i m the >nu>St complete

’ Printed by Bongars in the collection called Gesia.De%^per Francos

(1611), ii 1-281.
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storehouse ' of Polo learning in existence, emtxidying the labours;
•of all the beit atiidonts ol^the subject, ankl ‘giving me essence of I

such works as those of Ma}or P.iMolesworth Sykes (len Thou$CMd
\

Mfles tn Persia, <&c) so far as these touch Marco iPolo, thej

Archimandrite Palladius Katliarov's " Elucidations of Marco Polo
’*

(from vol X of the Journal of the North China Branch of the
Royil Asiatic Society (1876), pp 1-54, F von Richthofen, Letters

to Shangat Chamber 0/ Commufce', (E C Baber, travels . . in
Western China,

,

G Phillips, Identity of Zatiun with Chang-
choM in Toung Pao (Oct 1890), and other studies m Touns-Pao
(l^ec 1895 and July 1890) There are in All 10 French editions

of Polo as well as 4 Latin editions, 27 Italian, 9 German, 4 SpaiiiAh,

I Portuguese, 12 English, 2 Russian, i Dutch, i Bohemian fChckh),

1 Danish and i Swedish, bee also E Bretschneider, Mediaeval
Researches from Eastern Astatic Sources, i 2^9, 167, n 8, 71, 81-84,

184, L6on Cahun, Introduction d Vhistoire de I'Aste, 339, 386,
C Raymond Beazley, Dawn of Modem Geography, iii 15^160,

545-547, 554, 55^-563 (H. Y
,
C R B.)

POLO (Tibetan puluy ball), the most ancient of games with

stick and ball Hockey, the Irish national game of huHing
(and possibly golf and cricket) are derived from polo

9 ory,
latter was called hockey or hurling on horse-

back in England and Ireland respectively, but historically

,

hockey and hurling are polo on foot
,

The eatliest records of^polo are Persian From Persia the'

game spread westward to Constantinople, eastward through

Turkestan to Tibet, China and J^pan From Tibet polo travelled

to Gilgit and Chitral, possibly also to Manipur. It alsa flourished!

in Indra m tlte i6th century llten for 200 years its records in'

India cease, till m 1854 polo came into Bengal from Manipur by
way of Cachar and in 1862 the game was played m the Punjab
There have been twelve varieties of the game durmg its

existence of at least 2000 yeais (i) A primitive form con-

sisting of feats of horsemanship and of skill with stick and
ball (2) Early Persian, described in Shahnam-a, a highly

organized game with rules, played four aside. (3) liter

Pci sian, i6lh century, the grounds 300 by 170 yds. Sir Anthony
Shirley says the game resembled the rough football of the same
period in England (4) The game in the t7th century m Persia

A more highly organized game than No. 3, as described by
Chardin (5) The Byzantine form played at Constantinople

in the 1 2th century A leathern ball the size of an apple and

a racquet were used (6) The Chinese game, about a d, 6qo

played with a light wooden ball The goal was formed by
two posts with a boarding between, in the latter a hole being

cut and a net attached to it in the form of a bag The side

which hit the ball into the hag were the winners Another;

Chinese form wa^ two Teams ranged on opposite sides of!

the ground, each defending its own goal Tiie object of the

game was to drive the ball through the enemy’s goal (7) The
Japanese game, p9puJar in feudal times, still survives under

the name of Dakiu, or ball match. The J^anese game
has cl boarded goal, 5 ft from the ground is a circular hole

I ft 2 in in diameter with a bag behind The balls are of

paper with a cover of pebbles or bamboo fibre, diameter,

i 7 m,, weight ij Qz The sticks are racket .Shaped. The!

object is to lift over or carry the ball with the racket and'

place it m the bag (8) Called rvl, played with a long stick

with which the ball was dribbled along the ground. (9) Another

ancient Indian form in which the sides ranged up on opposite

sides of the ground and the ball was thrown in This is

probably the form of the game which reached India from;

Persia and is represented at the present day by Manipur ard*'

Gilgit polo, though these forms are probably rougher than the.

old Indian ^game (10) ^lodern English with heavy ball and-

sticks, played in England and the colonies and wherever polo,

IS
,

played m Europe, Its Characteristics are* offside, severe,

,
penalties for breach of the rules, close combination, rather

|

short passing, low scoring, and a strong defence, (ii) Indian;

polo has a lighter ball, no boards to the grounds, which arei

usually full-sized ; a modified offside-rule, but the same system of

'

penalties. It is a quicker game than the English (12) The'

American game has no offside and no penalties, m the English

sense. The attack is Stronger, the passing longer, the pace

greater and more sustained. American players are more certain

goAl-hitters and their scoring is higher. They defeated the
English players in 1909 with ease

Polo was first played in England by the loth Hussars in 1869.

The game spread tapidly and some good' play was seen at Lillie

Bridge But the organization of polo in England dates from
Its £^option by the Hurlingham Club in ground
was boarded along the sides, and this device, whidi was employed
as a remedy for the irregular shape of the Hurlingham ground,

has become almost universal and has greatly affected the develop-

mt nt of the game. The club committee, in 1874, drew up the first

code of rules, which reduced the number of players to five aside

j

and included offside The next step was the foundation of, the

I

Champion Cup, in 1877 Then came the rule dividing the game
into periods of ten minutes, with intervals of two minutes for

changing ponies after each period, and five minutes at half-

time The height of ponies was fixed at 14*2, and a little later

an Official measurer was appomted, no pony being allowed to

play unless registered at Hurlingham The next change wrts

the present scali^of penalties for offside, foul tiding or dangerous
play A short tim^ after, the crooking of the adversary *s stick,

unless in the act of hitting the ball, was forbidden The game
grew faster, partly as the result of these rules Then the ten

minutes’ rule was revised The penoii did not close until the

ball went over the boundary ’Fbus the period mrgiTt be ex-

tended to twehe or thirteen minutes, and although this timfe

was deducted from the next period the strain Of the extra

minutes was too great on men and ponies It was therefore

laid down that the ball should go out of play on going out of

bounds or striking the board, whichever happened first In 1910

a polo handicap was established, based on the American system
of estimating the number of goals a player was wortjj to his

side This was modified in the Enghsh handicap by assigning

to each player a handicap number as Ut golf The highest

number is ten, the lowest one The Hurlingham handicap is

revised during the winter, again m May, June and July, each

handicap coming into force one morlth aftet the date 6f issue

In tournaments under handicap the individual handicap numbers
are added together, and the team with the higher aggregate

concedes goals to that with the lower, according to the con-

ditions of the tournament The handicap serves to divide

second from fitst (^lass tournaments, for the former teams must
not 'ha^e an aggregate over 25

The size of the polo ground is 300 yds m length and from
160 to 200 yds in width The larger ixre is only found now
where boards are not used The ball is made of wiUoWiroot, is

3J m m diameter, weight not over 5J oz. The polo stick has

no standard size or weight, and square or cigar^haped h^ads

are used at the discretion of the player. On soft grounds, the

former, on hard grounds the latter, are the better, but Indian
and American players nearly always

>
prefer the cigar shape.

The goal posts, now generally made of papier mach^, are

8 yds. apart This is the goal line Thirty yards from the goal

line a line is marked out, nearer than which to the goal no one
of a foiiled side may be when the side foUlmg has to hit out,

as a penalty from behind 'the back line, which is the goal line

produced. At 50 yds from each goal there is generally a (mark
to guide the man who takes a free hit as a penalty.

Penalties are awarded by the umpires, who should be two in

number, well mounted, and with a good knowledge of the^rute
of the game The Hurlingham and Ranelogh clubs appoint
officiall umpires There should also be a referee in case of

disagreement between the umpires, and it is usual to have a
man with a flag behind each goal to signal when a goal is

scored The Hurlingham dub makes and revises the rules of

the game, and its code is, with some local modifications, in force

in the United Kingdom, English-speaking colonies, the Argentine

Republic, California, and throughout Europe America and
India are governed by their own pok) associations.

The American rules have no offside, and their penalties consist

of subtracting a goal or the fraction of a goal, according to the

offence, from the side which has incurred a penalty for fouling

The dffierenees between the Huiiii^ham juid Indian irules
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are very slight, and they tend to assimilate more as time
goes on

Polo m the army is governed by an army polo committee,

which fixes the date of the mter-regimental tournament The
semi-finals and finals are played at Hurlingham. The earlier

ties take place at centres arranged by the army polo committee,

who are charged by the military authorities with the duty of

checkmg the expenditure of officers on the game The value of

polo as a military exerc ise is now fully recognized, and with the

co-operation of Hurlingham, Ranelagh and Roehampton the

expenses of inter-iegimental tournaments have been regulated

and restrained.

The County Polo Association has affiliated to it all the county
clubs. It IS a powerful body, arrangmg the conditions of county
tournaments, constructing the handicaps for county players, and
in conjunction with the Ranelagh club holding a polo week for

county players m London The London clubs are three

—

Hurlingham, Ranelagh and Roehampton Except that they use
Hurlingham rules the clubs are independent, and arrange the con-

ditions and fix the dates of their own tournaments. Ranelagh
has four, Roehampton three and Hurlinghafn two polo grounds
There are about 400 maUhes played at these clubs, besides

members* games from May to July during the London season.

At present the Meadowbrook still hold the cup which was won

inter- English team in 1886. In 1902 an American

aatioami team mide an attempt to recover it and failed
Polo. They hu ked pomes and combination

,
but they bought

the first and learned the second, and tried again successfully

in 1909, thus depriving English polo of the championship ot

the world.

Polo in England has passed through several stages It was
always^ game of skill The cavalry regiments in India in early

polo days, the 5th, 9th, 12th and 17th Lancers, the
e mme.

Hussarsand the 13th Hussars, had all learned the
value of combination In very early days regimental players had
learned the value of the backhanded stroke, placing the ball so as

to give opportunities to their own side The duty of support-

ing the other members of the team and riding off opponents
so as to clear the way for players on the same side was
understood This combination was made easier when the

teams were reduced from five a side to fpur Qreat stress

was laid on each man keeping in his place, but a more
flexible style of play existed from early days in the 17th Lancers

and was improved and perfected at the Rugby Club by the late

Colonel Gordon Renton and Captain E D Miller, who had
belonged to that regiment. For a long time the Rugby style

of play, with its close combination, short passes and steady

defence, was the model on which other teams formed themselves

The secret of the success of Rugby was the close and unselfish

combination and the hard work done by every member of the

team. After the American victories of 1909 a bolder, harder

hitting style was adopted, and the work of the forwards became
more important, and longer passes are now the rule But the

main principles are the same The forwards lead the attack and
are supported by the half-back and back when playing towards

the adversaries* goal In defence the forwards hamper the

opposing No 3 and No 4 and endeavour to dear the way for

their own No 3 and No 4, who are trying not merely to keep the

ball out of their own goal but to turn defence into attack Each
individual player must be a good horseman, able to make a pony
gallop, must have a control of the ball, hitting hard and clean

and in the direction he wishes it to go He must keep his eye

on the ball and vet know where the goal-posts are, must be

careful not to incur penalties and quick to take advantage of an
opportunity. Polo gives no time for second thoughts. A polo

player must not be m a hurry, but he must never be slow nor

dwell on his stroke He must be able to hit when galloping his

best pace on to the ball and able to use the speed of his pony
in order to get pace He must be able to hit a backhander or

to meet a ball coming to him, as the tactics of the game require

Polo has given rise to a new type of horse, an animal of

14 hands 2 in. with the power of a hunter, the courage of a

racehorse and the docility of a pony. At first the ponies were
small, but now each pony must pass the Hurlingham official

measurer and be entered on the register. The English the Polo
system of measurement is the fairest and most Pony,

humane possible. The pony stripped of his clothing is led b\
an attendant, not his own groom, into a box with a perfectly
level floor and shut off from every distraction. A veterinary
surgeon examines to see that the pony is ^either drugged nor
in any way improperly prepared. The pony is allowed to
stand easily, and a measuring standard with a spirit-level is

then placed on the highest point of the wither, and if the pony
measures 14 2 and is five years old it is registered for life. Ponies
are of many breeds There are Arabs, Argentines, Americans,
Irish and English ponies, the last two being the best. The Polo
and Riding Pony Society, with headquarters at 12 Hanover
Square, looks after the interests of the English and Irish pony
and encourages their biceders Ihe English ponies are now
bred largely for the game and are a blend of thoroughbred
blood (the best arc always of race-winning strains) or Arab and
of the English native pony

Authoriiies

—

Polo tn England J Moray Brown, Riding and
Polo^ Badminton Library, revised and brought up to date by
T. F. Dale (Longmans, 1899) , Captain Younghusband, Polo tn India,
(n.d), J Moray Brovin, Polo (Vinton, 1896), T F Dale, The Game
of Polo (a. Constable & Co

, 1897) ,
Captain Younghusband, Tourna-

ment Polo (1897), Captain de Lisle, Durham Light Infantry, Hints
to Polo Players tn India (1897), T B Drybrough, Polo (Vinton,
1898, revised, Longmans, 1906), Captain E D Miller, Modern
Polo (19^3)# H L Fitzpatrick, Equestrian PolOy in SpaldingS
Athletic Library (1904), Major G J Younghusband, Tournament
Polo (1904), T F Dale " Polo, Past and Present," Country Life,
Walter Buckmaster, “ Hints on Polo Combination," Library of
S'bort (George Newnes Ltd

, 1905, Vinton & Co
, 1909) ,

Hurlingham
club, Rules of Polo, Register of Ponies, Polo and Riding Pony
Society Stud Book (12 vols

,
12 Hanover Square) Annuals American

Polo Association, 143 Liberty Street, New York, Indian Polo
Association, Lucknow, N P , Captain E D Miller, D S O

, The
P^olo Players' Guide and Almanack, The Polo Annual, ed by L V L
Simmonds Monthlies Bailey's Magazine (Vinton & Co ) , The
Polo Monthly (Craven House, Kingsway, London)

Polo in Persia Firdousi's Shahnama, translated as Le Ltvre
des rots by T Mohl, with notes and comm

,
Sir Anthony

Shirley, Travels in Persia (1569), Sir John Chardin, Voyages en
PerKe (iC>8C>), ed aug de notes, &c par L Langles, i8n

,
Sir William

Ouseley, Travels in Various Countries of the East, particularly Persia
(i8io)

Ihere are many allusions to polo in the poets, notably Nizami,
Jami and Omar Khayyam

Polo in Constantinople Cinnamus Joannes epitome rerum ab
loanne et Alexio Comnents gest (Bonn, 1836)

Polo tn India Ain-i-Akbari (1555), G F. Vigne, Travels in
Kashmir (Ladakh and Iskardo, 1842), Colonel Algernon Durand,
The Making of a Frontier (1899)

Polo in Gilgit and Chitral ” Polo m Baltistan." The Field

(1888), Polo in Manipur, Captain McCulloch, Manipurts and the

Adjacent Tribes (1859) (T F D)

POLONAISE (/ e Polish, in French), a stately ceremonious

dance, usually written m | time As a form of musical com-
position it has been employed by such compo.sers as Bach,

Handel, Beethoven, and above all by Chopin. It is usual to

date the origin of the dance from the election (1573) of Henry
duke of Anjou, afterwards Henry III of France, to the throne

of Poland The ladies of the Polish nobility passed in cere-

monial procession before him at Cracow to the sound of stately

music. This procession to music became the regular opening

ceremony at royal functions, and developed into the dance.

The term is also given to a form of skirted bodice, which has

been fashionable for ladies at different periods.

POLONNARUWA, a ruined city and ancient capital of

Ceylon It first became a royal residence in a d 368, when the

lake of Topawewa was formed, and succeeded Anuradhapura
as the capital in the middle of the 8th centifry The principal

rums date chiefly from the time of Prakrama Bahu (a d. 1153-

1186) The most imposing pile remaining is the Jetawa-
narama temple, a building 170 ft. in length, with walls about
80 ft high and 12 ft thick. The city is now entirely deserted,

and, as m the case of Anuradhapura, its rums have only recently

been rescued from the jungle.
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POLOTSK^ a town of Russia, in the government of Vitebsk,

at the confluence of the Polota with the Dvma, 62 m. by rail

N.W. of the town of Vitebsk Pop. 20,751 Owing to the

continuous wars, of which, from its position on the line of

communication between Central Russia and the west it was for

many centuries the scene, scarcely any of its remarkable anti-

quities remain. The upper castle, which stood at the confluence

of the rivers and had a stone wall with seven towers, is in rums,

as is the lower castle formerly enclosed with strong walls and
connected with the upper castle by a bridge The cathedral

of St Sophia in the upper aistle, built m the 12th century,

fell to rums in the i8th century, whereupon the United Greek
bishop substituted a modem structure. Upwards of two-thirds

of the inhabitants are Jews; the remainder have belonged mostly
to the Orthodox Greek Church since 1839, when they were
compelled to abandon the United C»reek Church Flax, linseed,

corn and timber are the leading articles of commerce
Polotesk or Poltesk is mentioned m 862 as one of the towns

given by the Scandinavian Rurik to his men. In 980 it had
a prince of its own, Ragvald (Rogvolod or Rognvald), whose
daughter is the subject of many legends It remained an
independent principality until the 12th century, resisting the

repeated attacks of the princes of Kiev; those of Pskov, Lithu-

ania, and the Livonian Knights, however, proved more effective,

and Polotsk fell under Lithuanian rule m 1320 About 1385 its

independence was destroyed by the Lithuanian prince Vitovt

It was five times besieged by Moscow in 1500-18, and was
taken by Ivan the Terrible m 1563 Recaptured by Stephen
Bathory, king of Poland, sixteen years later, it became Polish

by the treaty of 1582 It was then a large and populous city,

and carried on an active commerce Pestilences and confla-

grations were its rum; the plague of 1566 wrought great

havoc among its inhabitants, and that of 1600 destroyed

15,000 The castles, the town and its walls were burned m
1607 and 1642 The Russians continued their attacks, burning

and plundering the town, and twice, m 1633 and 1705, taking

possession of it for a few years It was not definitely annexed,

however, to Russia until 1772, after the first dismemberment
of Poland In 1812 its mhal^ilants resisted the French invasion,

and the town was partially destroyed

POLTAVA, a government of south-western Russia, bounded
by the government of Chernigov on the N

,
Kharkov on the E

,

Ekatermoslav and Kherson on the S
,
and Kiev on the W

,
and

having an prea of 19,260 sq m Its surface is an undulating

plain 500 to 600 ft above sea-level, with a few elevations reach-

ing 670 ft m the north, and gently sloping to 300 and 400 ft. in

the south-west Owing to the deep excavations of the rivers,

their banks, especially those on the right, have the aspect of

hilly tracts, while low plains stretch to the left Almost the

whole of the surface consists of Tertiary deposits, Cretaceous

rocks appear m the north-east, at the bottom of the deeper

ravines The government touches the granitic region of the

Dnieper only in the south, below Kremcnchug Limestone

with dolente veins occurs m the isolated hill of Isachek, which

rises above the marshes of the Sula The whole is covered with

a layer, 20 to 60 ft. thick, of boulder clay, which again is often

mantled with a thick sheet of loess Sandstone (sometimes

suitable for grindstones) and limestone are quarried, and a few

beds of gypsum and peat-bog are known within the government

With the exception of some sandy tracts, the soil is on the whole

very fertile Poltava is drained by the Dnieper, which flows

along its border, navigable throughout, and by its tributaries

the Sula, Psiol, Vorskla, Orel, Trubezh, and several others,

none of them navigable, although their courses vary from 150

to 270 m. each in length Even those which used to be navigated

within the historical period, such as the Trubezh and Supoi,

are now drying up, while the others are being partially trans-

formed into marshes Deep sand-beds intersected by number-
less ravines and old arms of the river stretch along the left

bank of the Dnieper, where accordingly the settlements are

few Only of the total area is under forest, timber, wooden
wares, and pitch are imported.
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The estimated population in 1906 was 3,312,400 The great

majority are Little Russians Agriculture is the principal

pursuit, 60% of the total area being arable land 'Ibe crops
chiefly grown are wheat, rye and oats, the sunflower is largely

cultivated, especially for oil, and the growing of tobacco, always
important, has made a great advance. Kitchen gardening,

the cultivation of the plum, and the preparation of preserved

fruits are important branches of industry At Lubny, where
an apothecaries^ garden is maintained by the Crown, the col-

lection and cultivation of medicinal plants are a speciality

The mam source of wealth in Poltava always has been, and still

is, its live-stock breeding— horses, cattle, sheep, pigs Some
of the wealthier landowners and many peasants rear finer breeds

of horses The land is chiefly owned by the peasants, who
possess 52% of the cultivable area, 42 % belongs to private

persons, and the remainder to the Crown, the clergy, end the

municipalities

Among the manufactures distilleries hold the leading place,

after which comeJlour-mills, tobacco factories, machine-making,
tanneries, saw'-millsf sugar-works and woollen manufactures
In the villages and towns several domestic trades are carried

on, such as the preparation of sheepskins, plain woollen cloth,

leather, boots and pottery The fair of Poltava is of great

importance for the whole woollen trade of Russia, and
leather, cattle, horses, coarse woollen cloth, skins, and various

domestic wares are exchanged for manufactures imported from
Great Russia The value of merchandise brought to the fair

averages over £2,^00,000. Several other fairs, the aggregate

returns for which reach more than one-half of the above, are

held at Romny (tobacco), Krementhug (timber, corn, tallow

and salt), and Kobelyaki (sheepskins). Corn is exported to a

considerable extent to the west and to Odessa, as also saltpetre,

spirits, wool, tallow, skins and woollen cloth The Dnieper is

the principal artery for the exports and for the import—timber.

The chief river-ports are Kremenchug and Poltava. Steamers

ply between Kiev and Ekatermoslav, but the naMgation is

hampered by want of water and becomes active only in the

south. Traffic mostly follows the railwas Poltava is divided

into fifteen districts, of which the chief towns me Poltava,

(iadyach, Khorol, Kobelyaki, Konstantinograd, Kremenchug,
Lokhvitsa, Lubny, Mirgorod, Pereyaslavl, Pirxatin, Pnluki,

Romny, Zenkov and Zolotonosha.

History—At the dawn of Russian historv the region now
occupied by Poltava was inhabited by the Slav tribe of the

Syeveryanes As early as 988 the Russians erected several

towns on the Sula and the Trubezh for their protection against

the Turkish Petchenegs and Polovtsi, who held the south-

eastern steppes. Population extended, and the towns of

Pereyaslavl, Lubny, Pnluki, Piryatin, Romny, begin to be

mentioned m the nth and 12th centuries The Mongol inva-

sion of 1239-42 destroyed most of them, and for two centuries

afterwards they disappear from Russian annals About 1331

Gedimin, prince of Lithuania, annexed the so-called ‘‘ Syeversk

towns ’’ and on the recognition of the union of Lithuania with

Poland they were included in the united kingdom along with

the remainder of Little Russia. In 1476 a separate principality

of Kiev under Polish rule and Polish institutions was formed

out of Little Russia, and remained so until the rising of the

Cossack chief Bogdan Chmielmcki in 1654. By the Andrussowo
Treaty, the left bank of the Dnieper being ceded to Russia,

Poltava became part of the dominions of the 2^porog]an

Cossacks, and was divided into “ regiments,’^ six of which

(Poltava, Pereyaslavl, Pnluki, Gadyach, Lubny and Mirgorod)

lay within the limits of the present government. They lost

their independence in 1761 (P A. K ; J T Be.)

POLTAVA, a town of Russia, capital of the government of

the same name, on the right bank of the Vorskla, 88 m by
rail W,S,W. of Kharkov. Pop 53,060. The town is built on

a plateau which descends by steep slopes on nearly every side.

Several suburbs, inhabited by Cossacks, whose houses are buried

amid gardens, and a German colony, surround the town. The

I

oldest buildmgs are a monastery, erected in 1650, and a wooden
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church visited by Peter the Great after the battle of Poltava

there are a military school for cadets, a theological seminary

and two, girls! colleges, also flour-mills, tobacco works and a

tannery

Poltava is mentioned in Russian annals in 1174, under the

name of Ltava, but does not again appear in history until 1430,

when, together with Glinsk, it was given by Gedimin, wince of

Lithuania, to the Tatar prince Leksada Under the Cossack

chief, Bogdan Chmielnicki, it was the chief town of the Poltava
“ regiment Peter the Great of Russia defeated Charles XII.
of Sweden m the immediate neighbourhood on the 27th of June

1709^ and the victory is commemorated by a column over 50 ft,

in height.

POLTERGEIST (Ger. for racketing spirit the term

applied to certain phenomena of an unexplained nature, such

as movements of objects without any traceable cause, and
noises equally untraced to their source, but in some cases

exhibiting intelligence, as when raps answer a question by, a

code In the word Poltergast, the phenomena are attributed

tbthe action of a G^ist, or spirit : of old the popular explanation

of all residuaiy phenomena. The hypothesis, in consequence

of the diffusion of education, has been superseded by that of

“electricity*’, while sceptics in all ages and countries have
accounted for all the phenomena by the theory of imposture.

The last is at least a vera cauita imposture has often been

detected , but it is not so certain that this theory accounts for all

the circumstances To the student of human nature the most
interesting pomt m the chaiacter of poltergeist phenomena is

their appearance in the earliest known stages of culture, their

wide diffusion, and their astonishing uniformit) Almost all

the lieUjfs usually styled “ superstitious ” are of early occurrence

and. of wide diffusion, the lewdest savages believe m ghosts

of the dead and in r wraiths of the living Such beliefs when
found thriving in our own civilization might be explained as

mere survivals from savageiy, memories of all

** The superstitions idle-headrd eld

Received and did deliver to our age
**

But we have not to deal only with a belief that certain

apparently impossible things may occur and liave occurred in

the, past We are met b} the evidence of sane and credible

witnesses, often highly educated, who maintain that they

themselves have heard and beheld the unexplained sounds and
sights. It appears, therefore, that in considering the phenomena
of the poltergeist we are engaged with facts of one sort or

another; facts produced either by skilled imposture, or resting

on ,hallucinations r of the witnesses, or on a mixture of fraud

and of hallucination caused by “ suggestion ” Tnere remains
the, chance that some agency of an unexplored nature is, at least

in certain cases, actually at work
A volume would be needed if we were to attempt to chronicle

the phenomena of the poltergeist as believed in by savages
and m ancient and medieval times But among savages they are

usually associated with the dead, or with the medicinenmen of the

tribes These personages are professional “ mediums/’ and like

the mediums of Europe and America, may be said to have do-
mesticated the poltergeist At their dances, savage or civilized,

the, phenomena are reported to occuri—such as rappings and
other noises, loud or low, and “ movements of objects without
physical contact ” (See, for a brief account. A- Lang, Cock
Lane and Common Sense

^

“ Savage r Spiritualism ”, and see the

Jesuit Lettres idtjkantes. North America, 1620-1779, and
Kohl’s Kitchi Garni ) But “ induced phenomena,” where
professional mediums and professional medical men are the
agents, need not here be considered Tlie evidence, unless m,
t^e case of SirWilliam Crookes’s experiments with DanielDun^s
Home, is generally worthless, and the laborious investigations

of tho Society for Psychical Research resulted . only m the
detection of fraud as far as “ physical manifestations by
ppd mediums were concerned.

The sjmntaneous poltergeist, where, at least, no professioinal
|

IS presehw^and no stance is being held, is much more curiou3 and
|

^interesting than the simple tricks played m the dark by impudent
charlatans. The phenomena are identical, as reported, literally

“from China tb Peru Thus Cieza de Leon (1549) tells us

that the cacique of Pirza, m Popyan, during his conversion

to Christianity^ was troubled by stones falling mysteriously

through the air (the mysterious point was the question of

whence they came, and what force urged them), while Chris-

tians saw at his table a glass of liquor raised m the air, by no

visible hand, put down,empt>, and repknished 1 Mr Dennys
{Folk Lore of China, 1876, p, 79) speaks of a Chinese householder

who was driven to take refuge in a temple bythe usual phenomena
—throwing about of crockery and sounds of heavy footfalls—

after the decease of an aggrieved monkey. This is only one of

several Chinese cases of poltergeist, and the phenomena aie

described m Jesuit narratives of the i8th century, from Cochin

China In these papers no explanation is suggested. There
IS a famous example in a nunnery, recorded (1528) by a notable

witness, Adncn do Montalembert, almoner to Trancis I. The
ag^nt was supposed to be the spirit of a sister recwitly deceased.

Among multitudes of old casesj that of the “ Drummer of

Tedworth” (1662-1663, see Glanvil, Sadducismus triumphatm,

1666), that at Rerrick, recorded by the Rev Mr Telfer

m 1695, that of the Wesley household (1716-1717) chronicled

in contemporary letters and diaries of the Wesley family

(Southey's Life of John Wesley), that of Cidcville (1851), from
the records of the court which tried the law-suit arising out

of the affair {Proc Soc, Psychical Research, xviii 454-463), and
the Alresford case, attested by the great admiral, Lord St

Vincent, are among the most remarkable. At Tedworth we
have the evidence of Glanvil himself, though it does not

amount to much, at Rerruk, Teller was a good chronicler

and gives most respectable signed vouchers for all the marvels

Samuel Wesley and his wife were people of sense, they were
neither alaimed nor superstitious, merely puz:fled, while the

court which tried the Cideville case, only decided that “ the

cause of the events remains unknown.’^ At Alresford, in

Hampshire, the phenomena attested by Lord St Vincent and
hus sister Mrs Ruketis, who occupied the house, were pecu-

liarly strange and emphatic the house was therefore pulled

down At Wilhngton Mill, near Morpeth (1831-1847), the

phenomena are attested by the journal of Mr Procter, the

occupant, a Quaker, a “ tee-totaller, ’ and a man of great

resolution He and his family widuied unspeakable things for

sixteen years, and could find no explanation of the sights and
sounds, among which were phantasms of animals, as at

Epw'orth, in the Wksley case

Of all these cases that of the Wesleys has attracted most
critical attention. It was not, m itself, an extreme instance

of poltergeist • at Alresford, at the close of the 18th century,

and at Willington Mill in the middle of the 19th the disturbances

were much -more violent and persistent than at Epwortli, while

our- evidence is, m all three examples, derived from the contem-

porary narratives, letters and jpurnals of educated persons.

The Wesleys, however, were people so celebrated and so active

in religion that many efforts have been made to explain their
“ old Jeffrey,’" as they called the disturbing agency. These

attempts at explanation have been fruitless. The poet Coleridge,

who said that he knew many cases, explamed all by a theory of

contagious epidemic hallucination of witnesses. Dr Salmon,
of Trmity College, Dubhn, set all down to imposture by Hetty
Wesley, a vivacious girl (Fortmghlly Revtetv, 1866). The
documents on which he relied, when - closely studied, id not

support lus charges, for he made several important errors in

dates, and on these his argument rested F. Podmore, m several

works {eg. Studies in^ Psychtcql Research), adopted a theory

of exaggerative memory m the narrators, as one element,

with a dose of imposture and of hallucination begptten of

excited expectation. The Wesley letters and journal^ written

from day to dav, do not permit of exagg;erativo, memory, ana
when the records of, 1716-1717 are compared with the remini-

scences collected from his family by John Wesley in the

discrepancies are seen to be only) such aa occur in all .human
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evidence aboot^aoiy sort oi' earents, remote, nmee ca* ten

year8«, Thus^ im 17236^ Mrs Wesbssy^ mention^^ a\ visxomary

badgerr seen by. hen She did not) wite about it to > her son

Samuel in I7i7> but her husbandiand her daughter chdjthen

describe it to Samuelj as an experience' of. his motlser at

that date . Theivhoieiamify, 1^^717, hecarae’faafnihdr with,the

phenomena^ and were tired of themiand of SarvrueL’sxpiGstKms^

(Mr. Podmore’s arguments are to be founii in .the Jourtuil ofitke

Studies of Psychical Research, ixi 40*^45. Some, dates are imsi-

printed.) The theory ofrhalluemation caimottaoooimt foR the

uniformity of statements^ m. many countnesr and) ati many
dates, to the effect that the objertamystenonsly set in raution

moved in soft curves and swerves^ orr‘‘ wobWodJ’ Suppose

that an. adroit impostor is throwing' them, supiiosc' that^the

speetttibors are excated,; wiry should, their ^ excitement every-

where produce a umform hallucination' as' to the mode of

motion ? It IS better to confess ignorance, and remain ^ in

doubt, than to invent such theories

A moderrr instance; may be analysed, as theL evidencej was
given contemporaneously with the events (Podmore, Proc^

Soc, Psychical Research, xu 45-58: Poltergeists T); On
the 20th or 21st of February 18813 a Mrs White, in ai

cottage at Worksop, was “ washing, up the tea-thmgs at. the*

table,’" with two of hor. children in the. roomy when)' ‘ the table

tilted up at a considerable angle/’ to her ama^Bmenti On tho
26th of February, Mr White being from hornet, Mrs^ Whitet

extended hospitality to a girl, Eliza Rose, " tbec child 'of lan

imbecile mother.” Eliza is later deatTibcd as' " holf-wittcd/’

but no proof of this is given On the ist of March, White being

from home, at about ifi3a p.m a 1number' of things whichnhad
been in the kitchen a few minutes before ” come tumbhiig down,

the kitchen istairs Only Mrs -White and 'Ebza Rose wore then

m the kitchen Later* some hot coals made* an invasion On
the following night, Whitebeing at horac.mlh)okitchEn, with his

Wife and Eliza, a miscellaneous throng of objects came in,

Mr White made vain research upstairs, where was his brotheri

Tom. Oil this return to the Iditcheo " a little china woman left

the mantelpiece and flew into the comer” Being replaced, it

repeated its flight, andlwas broken Whste^ent.his brother to

fetch a doctor^ there also came a policeman, namedHiggs, and
the doctor and policeman’ saw, among other things, a basin and
cream jug rise upr airtomatically, fall on the fkir and brealc

Next morning, a clock which badbeen silent for eighteen months'

struck
;
a crash was. heard, and the clock, was found to have

leapt over a. bed and fallen on the floor. All day many thmgs
kept flying -^abouti and breaking themselves, and . Mr White seaat

Miss Rose about , her business Peaces ensued.

Mr Pbdmore, vdio visited the scene on the 7th and* 8th of

April and collated . depositions, says (writing in 1B83): "It*

may be stilted getrerally that there was no possibility; m
cases, of the objects having been throiwrr by hand. , , . More-
over It IS . hard to conceive by what mecbaniool apphancea,

under the circumstanees' described, the movements oould have
been effected j ^ # To suppose that these' various) obf)>ects

were all moved by mechanical contrivances argues incre^ble

stupidity, auMwairting almost to imbecility, on the part' of all

.

the persons present:who were not in the plot,” whereas Higgs^

Dr Uoyd and a miiwrnamed Curass, all " certainly notiwanting
in intelhgicnce,” examaiBedthfiiobjects and could find no explana-^

tion. White attested that* fiesb invasions of the kitchen by
inanimate' objects ^occurred as Eliza was picking iip the earlier

arrivak;, and he saw a salt-cellar fly from the t^le while Eliza

was in another port of the rocrnir The amount of things 'broken

was valued by White* at jfo No'one was in the room »when the

dock struck anddell Higgs saw Whit^ shut^ the cupboard*

doors, they instantly,burst .open,,and a largt glass jar flew into

the yard and brokej " The. jar could not go m a^ straight line

from the cupboard out of the door; but it certainly did go ”

(Higgs). The depositions were sigtted^hfy the 'mtnesses (April

1883);

In i8gd^ Mr Podmore, after thirteen
.
years of experience

in exammingTepOTts of rive pokergeist, pfodoced his eKpdanaH
j

*5

tioasj (ij)jTHei witnesses, though "honest’ and i fairly intelli*

gent}” were- " imperfectly educated; not skilled m accurate
observartioir.of any kmdi” (They desoribed, like many others,
in many landb, the “ wobbling ” movement of objects in flight

)

(a) Mrt Podmore took the evidence five weeks after* date, there

waz/tnne for exaggerated memories^ (Mk* Podmore did not
oonsolt; it' seems, the evidence of Higgs m the

Reifhrdi and Gamsbmough 7\mes, 9th of March* 1^3. On
examination it proves to tally as precisely as possible with the

testimonies which he gave to Ml* POdmore, except .that m March
he' mentioned one or two imracles which he omittfed Are wcek^'

later ! The evidence is published in Lang’s The- Mthing of

Religion, 1898, p 356 )’ (3) Tothe evidence given'toMr Podmore
five weekaafter date, thireare discrepancies between Higgs and
White as. to the sequence of some events, and as to whether
one Coulter was present when the clock fdP he asserts, Higgs
and White deny it. (There is never evidence of several 'witnesses,

five weeks after an event; without such discrepancies. If there

were, the evideiKe would-be suspected as " cooked ” Higgs
in April gave the tame version as in March)* (4)*As there"

are discrepancies, the statements that Eliza was not always
present at the almormal occurrences may be erroneous^ " It^is

perhaps not unreasonable to conjecture that Eli^ Rbse herself
j

as the instrument of mysterious agencies, or’ simplyas a half^

wilted girl gifted with abnormal cunning and love of mischief,

may have l^n directly responsible f6r all that took place

{Hoiv, if, as wc have seen, the theory of mechanical appliances

IS abandoned; " und^r the cirrumstanres dcscnbed^^ ? We^oeed
to assume that aU the circumstances arc wrongly d^enbed.
Yot' events did occur, the breakages were lamentable, and we
ask how could the most’ half'‘'WittCd of girid damage* sea much
property undetected, under the eyes of the owner; a policeman,

a rnedical practitioner and others ? HOw could ^he throw things

from above into the room where she was'picl^g up the'thmgs

as they arrived ^ Or is that a misdescription ? No evidence

of Eliza half-wittedness and ’abnormal cunning- is adduced
If we call her* " the* instrument of mysterious agencies,” the

name of these agencies is—poltergeist No later attempt to

find and examine the abnormal girl is recorded )

The explanations are not ideally satisfactory, but they are the

result, m Mr Pcdinore’s mmd, of examination of 'several later

coses of poltergeist ^ In one a girl, carefully observed, was
detected throwing things, and evidence that the phenomena
occurred, m her absence; at another place andtime, is discounted

In several other cases, exaggerations of memory, malobservation

and trickery combined, are the explanations, and the conclu-

sion is that there is " strong ground ” for believing in tnekery ’

aa the true explanation of all these eleven cases, indudir^

the Worksop affaif' Mr* Podmore asserts that, at Worksop,
" the witnesses did not give their testimony until some weeks

after the event ’ That is an erroneous statemenst as faraa Higgs

goes, the result apparently of malobservation* of the I6eal news-
paper More or less of the evidence was prmted^m the week
when the events occurred. Somethmg more than unconscious

exaggeraticn, or malobservation, seems nced^ 'to explam the

amazing statements* made by Mr Nei^rrmn, a gamekeeper of

Lord Pbrtman, on the 23rd of January 1895, at Durroeston in-

another case* Among other thmgs, he said that on the i8th

of December 1894, a boot flew out of a door. I went’and put
my foot* on-' the boot and said ‘ I d^fy anything to move tlhs

boot ^ Just as I stepped off, it roseup behind me and knocked
my hat off ' There was nobody behind ^me-^” Gtetekfeepers are

acute observers, and if the narrative be untrue, malobservation

Of ’ defect of memory does' nc^’ expiam the fact Ihthis case,

at DwmestOn, the rector, Mr Anderson, gave an account of

1 The picsent writer criticized Mr Podmore's ejmlanation in

The Making, of Religion Mt Podmore replied {Proc ^oc. Psychical
Research^ xtir 133, 136), pointing o*irt‘ an error m the critic's

preseatatiiMy’of'w meanings He; im turn, said that the writer

cbampiosa the siif^i¥»rnial •interpvetatieA/* which ismot exact,

as. the waters hast no theoryfon the subject, thouprh he is. not
satisfi^" that ** a naughty Jfitle girl " is a umformly successful

sohdUnr of ^the p^rgrist^problem:'
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some of the minor phenomena. He could not explain them, and
gave the best character to the Nonconfornust mother of the

child with whom the events were associated. No trickery

was discovered

The phenomena are frequently connected with a person,

often a child, suffering from nervous malady or recent nervous
shock. No such person appears in the Alresford, Willington,

Epworth and Tedworth cases, and it is not stated that Eliza

Rose at Worksop was subjected to a medical examination. In

a curious case, given by Mrs Crewe, in The Night Side of Nature^

the young person was the daughter of a Captain Molesworth

Her own health was bad, and she had been depressed by the

death of a sister. Captain Molesworth occupied a semi-detached

villa at Trinity, near Edinburgh, his landlord lived next door

The phenomena set ii\ • the captain bored holes in the wall to

discover a cause in trickery, and his landlord brought a suit

agamst him in the sheriff’s court at Edinburgh
The papers are preserved, but the writer found that to

discover them would be a herculean labour , He saw, how-
ever, a number of documents in the office of a firm of

solicitors employed in the case They proved the fact of the

lawsuit but threw no other light on the matter. We often

find that the phenomena occur after a nervous shock to the

person who may be called the medium. The shock is frequently

consequent on a threat from a supposed witch or wizard This

was the case at Cideville m 1850-1851 (See an abstract of the

documents of the trial. Proceedings S P R xviii. 454-463
The entire report was sent to the writer ) In 1901 there

was a case at Great Grimsby, the usual flying of stones

and other objects occurred The woman of the house had been
threat^ed by a witch, after that the poltergeist developed.

No explanation was forthcoming In Proc S P R xvn
;

320 the Rev Mr Deanley gives a curious parallel case

with detection of imposture. In Miss O’Neal’s Devonshire
'

Idylls is an excellent account of the phenomena which occurred

after a Devonshire girl of the best character, well known to Miss

O’Neal, had been threatened by a witch In the famous instance

of Christian Shaw of Bargarran (1697) the child had been thrice

formally cursed by a woman, who prayed to God that her soul
“ might be hurled through hell ” Christian fell into a state

which puzzled the medical faculty (especially when she floated

in the air), and doubtless she herself caused, in an hysterical

state, many phenomena which, however, were not precisely

poltergeistish A very marked set of phenomena, in the way
of movements of objects, recently occurred in the Hudson Bay
territory, after a half-breed girl had received a nervous shock

from a flash of lightning that struck near her Heavy weights
,

automatically tobogganed,” as Red Indian spectators said,
!

a*hd there were the usual rappings in tent and wigwam. If we
|

accept trickery as the sufficient explanation, the uniformity of !

tricks played by hysterical patients is very singular Still

more singular is a long series, continued through several years,

of the same occurrences where no hysterical patient is known to

exist. In a very curious example, a carpenter’s shop being the

scene, there was concerned nobody of an hysterical temperament,
no young boy or girl, and there was no explanation {Proc S.P,R,
va. 383-394) The events went on during six^ weeks An
excellent case of hysterical fraud by a girl in France is given

by Dr Grasset, professor of clmical medicine at Montpellier (Pro^:

SPR xviii. 464-480). But in this instance, though things

were found m unusual places, nobody over eight years old saw
them flying about; yet all concerned were deeply superstitious.

On the whole, while fraud, especially hysterical fraud, is a
vera causa in some cases of poltergeist, it is not certain that the

explanation fits all cases, and it is certain that detection of

fraud has often been falsely asserted, as at Tedworth and
Willington No good chronic case, as at Alresford, Epworth,
Spraitbn (Bovet’s Pandaemontum), Willington, and in other

classical instances, has been for months sedulously observed by
sceptics In short-lived cases, as at Worksop, science appears
on the scene long enough after date to make the theory of

exaggeration of memory plausible. If we ask science to explain 1

how the more remarkable occurrences could be produced by a
girl ex hypothese half-witted, the reply is that the occurrences

never occurred, they were only described as occurring” by
untramed observers with “ patent double magnifying ” memo-
ries; and with a capacity for being hallucinated m a uniform
way all the world over. Yet great quantities of crockery
and furniture were broken, before the eyes of observers, in a
house near Ballarmma, in north Ireland^ in January 1907
The experiment of exhibiting a girl who can break all the

crockery without being detected, in the presence of a doctor
and a policeman, and who can, at the same time, induce the

spectators to believe that the flying objects waver, swerve and
wobble,” has not been attempted.

An obvious difficulty in the search for authentic information

is the circumstance that the poor and imperfectly educated are

much more numerous than the well-to-do and well educated
It IS therefore certain that most of the disturbances will occur
m the houses of the poor and ill educated, and that their evidence

will be rejected as msufficient When an excellent case occurs

m a palace, and is reported by ihe margravine of Bayreuth, sister

of Frederick the Great, in her Memoirs^ the objection is that her

narrative was written long after the events. When we have
contemporary journals and letters, or sworn evidence, as in the

affairs of Sir Philip Francis, Cideville and Willington, criticism

can probably find some other good reasons for setting these

testimonies aside It is certain that the royal, the rich and the

well-educated observers tell, in many cases, precisely the same
sort of stories about poltergeist phenomena as do the poor and
the imperfectly instructed

On the theory that there exist mysterious agencies ” which
now and then produce the phenomena, we may ask what these

agencies can possibly be ? But no answer worthy of considera-

tion has ever been given to this question. Thft usual reply is

that some unknown but intelligent force is disengaged from the

personality of the apparent medium This apparent medium
need not be present, he or she may be far away The High-

landers attribute many poltergeist phenomena, inexplicable noises,

sounds of viewless feet that pass, and so forth, to tdradh, an
influence exerted unconsciously by unduly strong wishes on the

part of a person at a distance. The phrase falbh air fdrsatng

going uncontrolled”) is also used (Campbell, and
Second Sight in the Scottish Highlands^ 1902, pp. 144-147). The

I

present writer is well acquainted with cases attributed to

I

tdradh, m a house where he has often been a guest. They excite

no alarm, their cause being well understood. We may call this

kind of thing telethoryhy, a racket produced from a distance.

A very marked case in Illinois would have been attributed in

the Highlands to the tdradh of the late owner of the house, a

dipsomaniac in another state. On his death the disturbances

ceased (first-hand evidence from the disturbed lady of the

house. May 1907). It may be worth while to note that the

phenomena are often regarded as death-warnings by popular

belief. The early incidents at the Wesleys’ house were thought

to indicate the death of a kinsman, or to announce the approach-

ing decease of Mr Wesley phe, who at first saw and heard

nothing unusual At Worksop the doctor was called in, because

the phenomena were guessed to be warnings ” of the death

of a sick child of the house The writer has first-hand

evidence from a lady and her son (afterwards a priest) of

very singular movements of untouched objects in their presence,

which did comcide with the death of a relation at a distance.

Bibliography —The literature of the subject is profuse, but
scatter^ For modern instances the Proceedings of the Society

for Physical Research may be consulted, especially an easay by
F W H. Myers, vu 146-198, also iv. 29-36, with the essay by
Podmore, already quoted. Books like Dale Owen's Footfalls

on the Boundary of Another World, and Fresnoy's Recueil des d%s~

sertations sur le$ apparitions, i^re stronger in the quantity of anec-

dotes than in the quality of evidence A Lang's Book of Dreams
and contains outlandish and Celtic examples, and Telfair's

(Telfer's) A True Relation of an Apparition (1694-1696) shows un-

usual regard for securing signed evidence Kiesewetter^s Geschichte

des neueren Occultismus and Graham Dalyell's Darker Super-

stihons of Scotland, with any collections of trials for witchcraft,
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may be consulted, and Bovet's Pandaemomum (1684) is very rich

in cases Ihe literature of the famous drummer of ledworth
(March 1662-April 1C63) begins with an abstract of the sworn
deposition of Mr Mompesson, whose house was the scene of the dis-

turbances The abstract is m the Mercurtus publtcus of April

1O63, the evidence was given in a court of justice on the i jth of April

There IS also a ballad, a rhymed iiews-shcct of 1662 (Anthony
Wood's Collection. 401 (19^), Bodleian Library) Pepys mentions
“ boolcs " about the affair in his Dtary for June 16O3 Glanvil’s

first known version is in his Sadductsmus tnumphatu^ of 1606
The sworn evidence of Mompesson proves at lea.st that he was
disturbed in an intolerable manner, certainly beyond any means
at the disposal of his two daughters, aged nine and eleven or there-

abouts Ihe agent may have been the thfadh of the drummer
whom Mompesson offended Glanvil m 1666 confused the dates,

and, save for his own experiences, merely repeats the statements
current in 16O2-1663 The ballad and Mompesson's deposition

are given in Pvoc S P R xvii 304-336, in a discussion bctwci n
the writer and Mr Podmore The dated and contemporary
narrative of Procter in the Willington Mill case (1835-

1847), is printed in the Journ, S P R, (Dec 1892), with some
contemjxirary letters on the subject Mr Procter enduied the

disturbances for sixteen years before he retreated from the

place There was no naughfy little girl in the affair, no nervous
or hysterical patient The Celtic hypothesis of thradh, exercised

by “ the spirit of the living," includes visual apparitions and many
a so-called " ghost " of the dead may be merely the idradh of a
living person (A L

)

POLTROON, a coward, a worthless rogue without courage or

spirit The word comes through Fr poltron from Ital poltrone,

an idle fellow, one who lolls in a bed or couch (Milanese polter, '

Venetian poltrona, adapted from Ger Pohtcr, a pillow, cf 1

English “ bolster ") The old guess that it was from 1 at pollice !

truncus, maimed m the thumb, and was first applied to those
,

who avoided military service by self-inutilation, ga\c rise

probably to the Freni h application of poltron to a falcon whose •

talons were cut to prevent its atUcking game, 1

POLTROT, JEAN DE {c 1537-1563), sieur dc Merc or M6rev, I

a nobleman of Angoumois,who murdered Fran< is,duke of Guise
1

He had lived some time in Spam, and his knowledge of Spanish,
1

together with his swarthy complexion, which earned him the 1

nickname of the “ Espagnolet,” procured him emplo) ment as a ^

spy m the wars against Spam Becoming a fanatical Huguenot,
|

he determined to kill the duke of Guise, and gained admission

as a deserter to the camp of the Catholics who were besieging 1

Orleans In the evening of the i8th of February 1563 he hid

by the side of a road along which he knew the duke would pass,

filed a pistol at him, and fled But he was captured the next day,

and was tried, tortured several times, and sentenced to be drawn
and quartered On the i8th of March 1563 he underwent a
frightful punishment The horses not being able to drag off his

limbs, he was hacked to pieces with cutlasses He had made
several contradictory declarations regarding the complicity of

Coligny. The admiral protested emphatically against the

accusation, which appears to have had no foundation

See Mhnotres du prince de Condi (London, 1743) ,
T A D'Anbign6

Histotre unwerselle (cd by de Ruble, Sor de Vhtstotre de France,
1886) ,

A de Ruble, VAssasstnat du due Francois de Lorraine (Pans,

1897)

POLYAENUS, a Macedonian, who lived at Rome as a rheton-
c lan and pleader in the 2nd century A D. When the Parthian War
(162-5) broke out, Polyaenus, too old to share in the campaign,

dedicated to the emperors Marcus Aurelius and Lucius Verus a
|

work, still extant, called Strategtea or Strategemaia, a historical

collection of stratagems and maxims of strategy written in Greek

and strung together in the form of anecdotes It is not strictly

confined to warlike stratagems, but includes also examples of

wisdom, courage and cunning drawn from civil and political life

The work is uncritically written, but is nevertheless important on

account of the extracts it has preserved from histones now lost

It IS divided into eight books (parts of the sixth and seventh

are lost), and originally contamed 900 anecdotes, of which

833 are extant Polyaenus intended to write a history of the

Parthian War, but there is no evidence that he did so His

works on Macedonia, on Thebes, and on tactics (perhaps identical

with the Straiegua) are lost.

His Strategtea seems to have been highly esteemed by the Roman
emperors, and to have been handed down by them as a sort of

heirloom hrom Rome it passed to Constantinople, at the end of
the 9lh century it was diligently studied by Leo VI

. who hitubclf

wrote a work on tactics, and in the middle of the loth century
Constantine Porphyrogcnitus mentioned it as one of the most
valuable books m the imperial library It was used by Stobacus,
Suidas, and the anonymous author of the work n«pl Mcrrvr (see

Palaephatus) It IS arranged as follows . bks i , 11 , 111 ,
strata-

gems occurring in Greek history, bk vv
,
stratagems of the Mace-

donian kings and successors of Alexander the Great; bk v strata-
gems ooeiirring in the history of Sicily and the Greek islands and
colonies

,
bk vi , stratagems of a whole people (Carthaginians

Lacedaemonians, Argives), together with some individuals
(Pliilopocmen

,
P\'Trhus, llannibal)

,
bk vii

, stratagems of the
barbarians (Modes, Persians, Egyptians, Thracians, Scythians,
Celts)

,
bk viii

,
stratagems of Romans and women This dis-

tribution IS not, howev er, observed very stnctly Of the negligence
or iLxste with w hich the work was written there are many instances
e g he confounds Dionysius the elder and Dionysius the younger,
Mithradates satrap of Artaxerxes and Mithradates the Great,
Scipio the elder and Scipio the younger, Perseus, king of Macedonia
and Perseus the companion of Alexander; he mixes up the sliata
gems of Caesar and Pompev, he brings into immediate connexion
events which were totally distinct, he narrates some events twice
over, with vanatiftns according to the different authors from whom
he draws Though fie usually abridges, he occasionally amplifies

arbitrarily the narratives of his authonties He never mentions
his authorities, but amongst authors still extant he used Herodotus,
Thucydides, Xenophon, Polybius, Diodorus, Hutarch, Frontmus
and Suetonius, amongst authors of whom oijly fragments now
remain he drew upon Ctesias, Ephonis, Timaeus, Phylarchus and
Nicolaus Dama.sccnus His style is clear, but monotonous and
inelegant In the forms of lus words he generally follows Attic
usage
The best e«lition of the text is Wolfflin and Mclber (Teubner

Senes, 1887, with bibliography and edxtxo prtneeps of the Strafe-

gemata of the emperor Leo)
,
annotated editions by Isaac Casauboii

(1589) and A Coraes (1809), I, Melber, Ueber dte Quellen und
Werth der Strafegemensammlung Polydns (1885), Knott, De fide

ft fonftbus Polyaent (188^), who largely reduces the nuAber of

the authonties consulted by Polyaenus Eng trans by R Shepherd

(1793)

POLYANDRY (Gr 7roXi’9, many, and av-^p, man), the system

of marriage between one \soman and several men, who are hei

husbands exclusively (see Famuy) The custom locally legal-

izing the marriage of one woman to more than one husband at a

time has been variously accounted for as the result of poverty and
of life in unfertile lands, where it was essential to check popula-

tion as the consequence of female infanticide, or, in the opinion

of J F McLennan and L H Morgan, as a natural phase through

I
which human progress has nei essanly passed Polyandry is to

be carefully differentiated from communal marriage, where the

I

woman is the property of any and every member of the tnbe

Tw^o distinct kinds of polyandry' are practised one, often called

I Nair, m which, as among the Nairs of India, the husbands arc

j

not related to each other ,
and the second, the Tibetan or fraternal

polyandry^ in which the woman is married to all the brothers of

! one family Polyandry is practised by the tribes of Tibet,

Kashmir and the Himalayan regions, by the Todas, Koorgs,

Nairs and other peoples of India, m Ceylon, New Zealand, by
some of the Australian aborigines, in parts of Africa, m the

j

Aleutian archipelago, among the Koryaks and on the Ormoco

I

See McLennan 's Primitive Marriage (London, 1885), Studies tn

I

Ancient History (Ixindon, 188O), "The Lcvirate and Pol3randry,"
in The Fortnightly Review, new senes, vol xxi (London, 1877);
L H Morgan, System of Consanguinity and Affinity of the Human
Family (Washington, i8(>9). Lord Avebury, Origin of Civilization*,

K Westcrmarck. History of Human Marriage

POLYANTHUS, one of the oldest of the florists* flowers, is

probably derived from P. vartahilts, itself a cross between the

common primrose and the cowslip; it differs from the primrose in

having the umbels of flowers carried up on a stalk. The florists’

polyanthus has a golden margin, and is known as the gold-laced

polyanthus, the properties being very distinctly laid down and
rigidly adhered to 'The chief of these are a clear, unshaded,

blackish or reddish ground colour, an even margin or lacing of

yellow extending round each segment and cutting through its

centre down to the ground colour, and a yellow band surrounding

the tube of exactly the same hue as the yellow of the lacing The
plants are quite hardy, and grow best m strong, loamy soil

tolerably well enriched with well-decayed dung and leaf-mould;
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they should be planted about the end of September or not
later than October. Plants for exhibition present a much
better and cleaner appearance if kept during wmter in a cold

well-aired frame.

For the flower borders what are called fancy polyanthuses are

adopted, lliese are best raised annually from seed, the young
crop each year blooming in succession. The seed should be

sown as soon as npe, the young plants being allowed to stand

through the winter m the seed bed In April or May they are

planted out in a bed of rich garden soil, and they will bloom
abundantly the following .spring. A few of the better thrum-
eyed sorts (those having the anthers m the eye, and the pistil

sunk m tbetube • should be allowed to ripen seed
,
the rest may be

thrown away. In some remarkable forms which have been

cultivated .for centuries the ordinarily green calyx has become
pecaloid ;

when this is complete it forms the hose-in-hose prim-

rose of gardeners’. There are also a few well-known double-

flowered varieties

POLYBIDS {c. 204-123 B c ), Greek historian, was a native of

Megalopolis' in Arcadia, the youngest of Greek cities (Paus viii

9), which, however, played an honourable part in the last days of

Greek freedom as a stanch member of the Achaean League (qv)
His father, Lycortas, was the intimate friend of Philopoemen,and

on the death of the latter, in 182, succeeded him as leader of the

League. The date of Polybius’s birth is doubtful. He tells us

himself that in 18 1 he had not yet reached the age (? thirty years,

Polyb. XXIX 9) at which an Achaean was legally capable of

holding office (^cxiv. 6) We learn from Cicero (Ad Fam v. 12)

that he outlived the Numantmc War, which ended in 132, and

from Lucian (Macrob 22) that he died at the age of eighty-two

The mrijority of authorities therefore place his birth between

214 and 204 B c Little is known of his early life As the son of

Lycortas he was naturally brought into close contact with the

leading men of the Achaean I^eague With Philopoemcn he

seems to have been on intimate terms After Phdopoemcn^s
tragic death in Messenia (182) he was entrusted with the honour-

able duty of conveying home the urn in which his ashes had been

deposited (Plut. Phi 2x) In 181, together with his father,

Lycortas and the younger Aratus, he was appomted, m spite of

his youth, a member of the embassy which was to visit Ptolemy

Epiphanes, king of Egypt, amission, however, which the sudden
death of Ptolemy brought to a premature end (xxv. 7) The
next twelve years of his life are a blank, but in 169 he reappears

as a. trusted adviser of the Achaeans at a difficult crisis m the

history of the League In 171 war had broken out between Rome
and the Macedonian king Perseus, and the Achaean statesmen

were divided as to the policy to be pursued, there were good

reasons for fearing that the Roman senate would regard neu-

trality as indicating a secret leaning towards Macedon Polybius

therefore declared for an open alliance with Rome, and his views

were adopted. It was decided to send an Achaean force to co-

operate with the Roman general, and Polybius was selected to

command the cavalry. The Roman consul declined the proffered

assistance, but Polybius accompanied him throughout the

campaign, and thus gamed his first insight into the military

system of Rome In the next year (168) both Lycortas and
Polybius were on the point of starting at the head of 1200
Achaeans to take sei'vice m Egypt against the Syrians, when an
intimation from the Roman commander that armed mter-

ference was undesnable put a stop to the expedition (xxix. 23)
The success of Rome m the war with Perseus was now assort.
The final victory was rapidly followed by the arrival in Achaea
of Roman commissioners charged with the duty of establishing

Roman interests there. Polybius was arrested with 1000 of

the parmcipal Achaeans, but, while his companions were con-
demned to artedmus incarceration m the country towns of Italy,

he obtained permission to reside m Rome. This privilege he
ow.ed to the influence of L. Aenulius Paullus and his two sons,

Scipio and Fainus (xxxu. 9)^ Polybius was received into Aemi-
lius^s house, and became the instructor of his sons. Between
Seipio (P* Cpmelms Scipio Africanus the younger), the future

CQQK^ieror of Carthage> and himself a friendship soon sprang up,

which ripened into a lifelong intimacy, and was of inestimable

service to him throughout his career. It protected him from
interference, opened to him the highest circle ofRoman society,

and enabled hun to acquire a personal influence with the leading

men, which stood him m good stead when he afterwards came
forward to mediate between his countrymen and Rome, It

placed within his reach opportunities for a close study of Rome
and the Romans such as had. falien to no hJstcirian before him,

and secured him the requisite leisure f6r using them, while

Scipio’s liberality more than once supplied him with the means of

conducting difficult and costly historical investigations (Pliny,

iV.H. v. 9). In 15 1 the few surviving exiles were allowed to

return to Greece. But the stay of Polybius in Achaea was brief*

The estimation in which he was held at Rome is clearly ^hown
b> the anxiety of the consul Marcus (or Manlius) Manilius (149)
to take him as his adviser on his expedition against Carthage.

Polybius started to jom him, but broke off his journey at Corcyra

on learning that the Carthaginians were inclmed to yield (xxxvi

3) But when, in 147, Scipio himself took the command in

Afrua, Polybius hastened to join him^and was an eye-witness

of the siege and destruction of Carthage. During his absence m
Africa the Achaeans had made a last desperate attempt to

assert their independence of Rome He returned in 146 to find

Corinth m rums, the fairest cities of Achaea at the mercy of the

Roman soldiery, and the famous Achaean League shattered to

piece** (see Achafan League) All the influence he possessed

was freely spent in endeavouring to shield his countrymen from
the worst consequences of their rashness. The excesses of the

soldiery were checked, and at his special intercession the statues

of Aratus and Philopoemen were preserved (xxxix 14). An
even more difficult task was that entrusted to him by the

Roman authorities themselves, of persuading the Achaeans to

acquiesce in the new regime imposed upon them by their con-

querors, and of setting the new machinery m working order.

With this work, which he accomplished so as to earn the heartfelt

gratitude of his count r>^men (xxxix 16), his public career *s6efns

to have closed The rest of his life was, so far as we know,
devoted to the great history which is the lasting monument of

his fame He died, at the age of eighty-two, of a fall from his

horse (Lucian, Macrob 22) The base of a statue erected to

him by EIis was found at Olympia in 1877. It bears the inscrip-

tion 17 iroXiq 17 ’HXetW IloXv^cov AvKOpra Mc^'aAoTroX^TTjv.

Of the forty books which made up the history of Polybius, the
first five alone have come down to us in a complete form; of thc' rest

wc liavo only more or less copious fragments But the general

plan and scope of the work are expUmed by Pdlybius himself.

His intention was to make plain how and why it was that “ all the
known regions of the civilized woild had fallen under the sway
of Rome " (111 i) This empire of Rome, unprecedented in its

extent and still more so in the rapidity with which it had been ac-

quired, was the standing wonder of the age, and “ who,” he exclaims
(1. i). ”15 so poor-bpinted or mrlolent as not to wish to know by
what means, and thanks to what sort of constitution, the Romans
subdued the world in something less than fifty-three years ?

”

These fifty-three years are those between 220 (the point at which
the work of Aratus ended) and 168 b c

,
and extend therefore

from the outbreak of the Hannibahc War to tho defeat of Perseus
at Pydna. To this penod then the mam portion of his history

IS devoted from the third to tho thirtieth book inclusive But
for clearness' sake he prefixes in bks. 1 and 11 such a preliminary

sketch of the earlier history of Rome, of the First l^nic War, and
of the contemporary events m Greece and Asia, as will enaNe hki

readers more fully to understand what follows. Thia seems to

have been lus onginal plan, but at the opening of bk* in., wntten
apparently after 146, he explains that he thought it desirable to

add some account of the manner in which the Romans exercised

the power they had won, of their ten^rament and policy and^of
the nnal catastrophe which destroyed Carthage and for ever; broke
up the Achaean League (m. 4, 5). To this appendix, giving the

history from 1O8-146, the last ten books are devoted
Whatever fault may be found with Polybius, there can be no

question that he had formed a high conception of the task before

him He lays repeated stress on two qualities as distinguishing

his history from the ordinary run oi historical compositions.. The
first of these, its synoptic character, was partly necessitated by the
nature of the period The various states fringing the basin of the

Mediterranean had become so inextncably Interwoven that it

was no longer possible to deal with them in isolation Polybius
therefore claims for his history that it will take a compr^osive
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view 0^ th^ whole course o| events m the civiUzed world, within
t^e littuts of the penocl (i 4), lie thua.aima at placing, before hia

readers Alt eaioh stag9 a complete survey of the field of action from
Spain to Syria and Egypt This synoptic method proceeds from
a true appreciation ^o£ what is now called the ‘unity of history, and
tp Polybius must be given the credit ot having, first, firmly grasped
and cfeaiiy enforced

, a lesson which Uu; events of his own tunc
wore especially well cakulated to teach It is the great merit
of his work that it gives stiich a. pic lure of the 2jad and 3rd centuries

B c as no series of special narratives could have, supplied
The second quality upon .which. Polybius insists as distinguishing

his history from all others is its “ p^gmuitio " character. It deals
that IS,, with events and with their causes, and aims at an accurate
record and explanataon of ascertained facts Tins pragmatic
method " (ix 2), makes history intelkgible by explaining tl^ how
and the wmy, and, secondly, it is only when so written that history

can perform its true function of instructing and guiding those who
study it For the great use of historj^ according to Polybius, is to

contribute to the right conduct of human life (i, 35) But this

it can do only if the historian bears m mind the true nature of his

task. He must remember that the historian should not write as
the dramatist doos to charm or excite his audience for the moment
(ii\ 56) He\ will amr simply at oxlubiting events m their true

light, setting forth “ the why and the how ” in each case, not
confusing causes and occasions, or dragging m old wives' fables,

prodigies and marvels (11 i6, lu, 4B) He will omit notJtuu^ which
can help to explain the events he is dealing with the genius and
temperament of particular peoples, their political and military
systems, the cliaractcrs of,the leading men, the geographical features
of the country, must all be taken into account To tins conception
of history Iblybiua is on tlio whole consistently faithful It is

true that his anxiety to instruct leads often to a rather wearisome
iteration, of has favourite maxims, and tliat his (hgressions. such
as that on the military art, axe occasionally provokingly long and
didactic But his comments and reflections are for the most part
sound and instructive (e g. those on the lessons to be learnt iroin

the revolt of the mercenaries in Africa, 1 65, from the Celtic raids

in Italy, u. 35} and on the Roman coaiactcr), while among his digres-

sions arc included ,such invaluable chapters as those on the Roman
constitutioni (bk. vi), the giaphic description, of Cisalpmc Gaul
(bk, il) and the account ot tlie rise and constitution of the Achaean
League (in 3$ seq

)
To his anxiety again to trace back events

to their first causes we owe, not only the careful inquiry (fik. ui

)

into the origin of the Second Punic War, but the sketch of early
Roman history m bk. 1 ,

and of the carlv treaties between Rome
and Carthage m iil 22 seq Among the many defects which he
censures m previous historians, not the least serious in his eyes
are their inattention to the political and geographical surroundings
of the history (a, ic>, 111 30), and their neglect duly to sot forth the
causes uf events (ip. 6)

Polyliius IS eqaallv explicit as regards the personal (Qualifications
necessary for a good histonanr and in this respect too his pra<>tice is

m close agrocment with his thcoiy Without a personal knowledge
of affairs a writer will inevitably distort the true relations and im-
portaace of events (xii 28), Such experience would ha\e saved
accomplished and fhient Greek writers like Timaous from many
of their blunders (gii but the shortcomings of Roman soldiers

and senators like Q Fabius* Pictor show that it is not enough by
itself Equally indispensable is careful painstaking r(^earch. Ah
available, evidence must be collected, thoroughly sifted, soberly
vveiglied, and, lastly, the lustonan must be amnoated by a smcerc
lave of truth and a calm impartiality

It IS important to« consider how far Polybius himself comes up
to his standard In v his personal acquaintance with affairs, m the
variety of his expenence,^

,
and m his opportumties. for forming a

correct judgment on events he is without a riv^al among anoicnt
historians A great part of the period of which he treats fell within
his own lifetime (iv. 2). He may just have remembered the battle
of Cyiiosccphalae (197), and, as we have seen, he was actively
engaged in theimbtary and pohtioal affairs of the Achaean League
During his exile in Roma he was able to study the -Roman constitu-

tion, and the. peculiarities of the Roman temperament, he made
the acquaintance of Roman . senators, and became the intimate
friend off the greatest Roman of the day Lastly, he was able to

surv^ with ms own eyes the field on which the great struggle

between- Kome and Hannibal was fought out He left Rome
only to witness the crnwnuig triumph oJ Roman arms in Afnca,
ami to. gaan a practical acquaintance with Roman methods of

government by assisting m the settlement of Achaca, When, in

149.^ his pubUe Ilfe^ dosed, he completed his preparation .of himself

for las, great work by.laborious investigations of archives and monu-
ments, and by a careful personal examination of historical sites and
scenes To aU.thia we must add ^ that ha was deeply read in the

learning of hts day^ abovenill in the wnting.9; of .earlier histonans
Of Polybius's anxiety to get at the truth ino fhotter proof can be

given tlian his conscientious ulvestis^tioii of ongmal documents
and monuments, and his careful study of gjepgraphy and topography—^both of them points in which' hi predeceosors, as well as hib

successor Livy» coAspicuouely failed. Polybius is careful con-
stantly to remind us that he writes for those who are

lovers of knowledge., wjithiwhom truth is the fimt consideration^
He closely studied the bronze tablets in Rome on wtluch were.,m^
scxibcd the early treaties coiicluded between Romans and Cartha-
ginians. He qimtca the actual langua^ of the treaty which ended
the First Punic War (u 62)., and of that between Hanstihal and Philipj
of Macedon (vii 9) In xvi. 15 he refers to a document which he
had personally inspected m the archives a/t Rhodes, and in 111, 33
to the monument on the Lacimaa promontory, recorchng the
number of Hannibal's forces According t9 Dionyarns, 1 17, be
got his date for the foundation ofRome from a tablet in the pontifical
archives. As instances of his careful attention to geography and
topography weshavenot only the fact of Ins widely extendeci travels.,

from the African coast ami the Pillars of Hercules m the wesL to
the Euxme and the coasts of Asia Minor m the east, but also the.
geographical and topographical studies scattered throughout his
history
Next to the duty of original research, Polybius ranks that of

impartiaUty. Some amount of bias m favour of one'^s own country
may, he thinks, be pardoned as natural (xvi 14) ,

but it is unpardon-
able, he says, for the lustonan to set anything whatever above the
truth And on the whole, Polybius must be allowed here again
to have practised what he preached It is true that his affection
for and pride m Arcadia appear in moie than one passage (iv, 20,

21), as also docs h« dislike of the Aetohans (u 45^ iv 3^ 16) His
treatment of Aratus and Philcmocmen, the heroes of the Achaean
League, and of Cleomencs of Sparta, its most constant enemy, is

perhaps open to severer cnUcism Oertamly Cleomencs dbes not
receive full justice at his bands Similarly his views of Rome
and the Romans may have been influenced by lus firm belief,m
the necessity of acceptmg the Roman supremacy as inevitable,

and by lus intimacy . with Scipio He had a deep admiration for
the great xcpjubhc, forlier wcU-balanccd constitution, for heiimUtary
system, and for the charactei of her citizens But just as his
patnotism does not blind hun to the faults and follies of his country-
men (xxxvm, 4^ 5, 6), so he does not scruple to cntiuze Home,
He notices the incipient degeneracy of Rome after 146 (xvui, 35L
He endeavours to hold the balance evenly Ihjtween Rome ancl
Caithagc; ho strongly condemns the Roman occupation of Sardinia,
as a breach of faith (iii 28, 31) ,

and lie does full juAice, to
HaiiiubdL Moreover, there can be no doubt that he sketched the
Roman character m a masterly fashion

His interest in the study of character and his skill m its deluaea-
tion arc every^where noticeable He believes, indeed, in an over-
ruling fortune, which, guides, the course of events It is fortune,
which lus fashioned anew tlic face of the world in his own time
(iv 2), which has brought the whole civilized world mto subjection
to Rome (u 4). and the Roman JEmpire itself is the most nurvellous
of her works (vui 4I But under fortune not only poUUcal>aud
geographical conditions but the characters and temperameats of
nations and individuals play their part The Romans had been
fitted by theur previous struggles for the conquest of the world
(1 63) ,

they w ere chosen to punish tho treachery m Phibp of Macedon
(xv 4) ,

and tho greatest of them, Scipio himself, Polybius regards
as the especial favouritaof iortune {xxxu 15^ x. 5)^

In respect of form, Polybius is far the inf-cnor of Livy^, partly
owing to his very virtues. His laudable desire ta.pfesent a picture
of tha whole political situation at each iropprtant mament is fatal

to the continuity of lus narrative Thus the thrilling story of the
becond Punm War is broken in upon by digressions on tho ‘Con-
temporary affaurs in Greece and* Asia More serious, however,
than this excessive love of synchronism is his almost* pedantwf
anxiety to cdJfy For grace and elegance of composition,, and for

the artistic presentation of events, he has a hardly concc^dd con-
lompL Hence a general and almost studied carclessoeas of effect,

which, mars his wJ^le work. On the othnr hand he is never weary
of preaching His favourite theoncs of the nature and aims or
history, of the distinction between the universal aod special Mstorics,
of the duties of an historian, sound as most of them are m them-
selves, axe enforced with.wcansoon© iteration; more than onoo th»
effect of a graphic picture is spoilt by obtrusive moralunng. Nor,
lastly. IS Polybius's style itself such as to compensate for these
defects It is, indeed, often impressive from the evident earnest-
ness of the writer, and from his sense of the gravity of his subject/
and IS unspoilt by rbietono or conceiL ^ It liaa aboni it the nng^of
reality, tW language is sometimes pthy and vigorous ^ and uowi
and then we meet with apt metaphors, such as those borrowed,
from boxing (i 57). from cockTfighting (i 58), from dranghls (i. 84),
But, m I spite of these .redeeming features, tha prevarlmg baldn^
of Polybius's style exdudes bun .from the first rank among classical
writers; and it is impossible to ouaxrcl with tho verdict pronounced
by Dionysius of Halioaxnassus, who places hwaaiunaengi th^ authors
of later times who neglected the graces of style^ and who paid for
their neglect by leaving behind them works '* which one, was
patient enough to read; through to the end

"

It IS to the valtsoand variety of hfs matteCj to hia catkal mughti
bteadth of view and wide research^ and not least to the. surpassing
importanoe and interest of the period with which, he deaJk that
Poiyfanis owes placet amongt the- writers of history WhatuS^
known as to the fortunes of his histones, and the reputation they
enjoyed, fully bears out this, conclusiotti The silence respecting
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him maintamed by Quintilian and by Lucian may reasonably be
taken to imply their agreement with Dionysius as to his merits
as a master of style On the other hand, Cicero {De off in 32)
descnbes him as " bonus auctor in pnmis **; in the De reptibhca

(11 14) he praises highly his accuracy in matters of chronology,
and Cicero's younger contemporary, Marcus Brutus, was a devoted
student of Polybius, and was engaged on the eve of the battle of

Pharsalia in compiling an epitome of his histones (Suidas, sv
;

Plutarch, Brut a) Livy, however, notwithstanding the extent
to which he used his wntings (sec Livy), speaks of him m such
qualified terms as to suggest the idea that his strong artistic sensi-

bilities had been wounded by Polybius's literary defects. He has
nothing better to say of him than that he is " by no means con-
tempt 1 ole *' (xxx 45), and “ not an untrustworthy author " (xxxiii

10) Posidonius and Strabo, both of them Stoics like Polybius
himself, arc said to have wntten continuations of his history (buidas,

5V.J Strabo p 515) Arrian in the early part of the 2nd and
Aelian in the 3rd century both speak of him with respect, though
with reference mainly to his excellence as an authority on the art

of war In addition to his Histories Polybius was the author of

the following smaller works a life of Philopoemcn (Polyb x 24),
a history of the Numantinc War (Cic Ad I^am v 12), a treatise on
tactics (Polyb ix 20, Arrian, Tacttca^ Aclian, Tact 1) The
geographical treatise, referred to by Geminu^ possibly identical

with the thirty-fourth book of the Histones (Schwtighaii‘5er

Praef p 184
Authorities —The complete books (1 -v )

of the Histones
were first printed in a Latin translation by Nicholas Perotti m
1473 The date of the first Greek edition, that by Obsopaeus,
IS 1530 For a full account of these and of later editions, as well
as of the extant MSS

,
see Schweighfiuser’s Preface to his edition

of Polybius Our knowledge of the contents of the fragmentary
books is derived partly from quotations m ancient writers, but
mainly from two collections of excerpts, one, probably the work
of a late Byzantine compiler, was first printed at Basel in 1549
and contains extracts from books vi -xviu (ir«pl

aytT^s Ka\ tceudas)
,

the other consists of two fragments from the
‘'select passages " from Greek histonans compiled by the directions

of Constantine Porphyrogemtub in the lotn century To these
must be added the Vatican excerpts edited by Angelo Mai in the
present century,
The followmg are the more important modern editions of Polybius

Einesti (3 vols
, 1763-1764), Schweighiuser (8 vols

, 1793, and
Oxford, 1823), Bekker (2 vols, 1844), L Dindorf (4 vols, 1866-
1868, 2nd cd , T Buttnei-Wobst, 5 vols, Leipzig, i882'i904),
Hultsch (4 vols, 1867-1871), ] L Strachan-Davidson, Selections

from Polybius (Oxford, 1888) For the Uteiature of the subject,

see Engelmann, Bihhoth script class • Script graect, pp 646-
6^0 (8th ed Leipzig, 1880) See also W W Capes, The History

of the Achaean League (London, 1888); F Susemihl, Gesch d
griech Litteratur tn d Alexandnnerzett^ 11 80-128 (Leipzig, 1891-
1892), O Cuntz, Polybtos und setn Werk (Leipzig, 1902), R v
Scala, Die Studien des Polybtos (Stuttgart, 1890), J B Bury.
Ancient Greek Historians (1909), a whole-hearted appreciation
of Polybius J L Strachan-Davidson, in Hellenica^ pp 353-
387 (London, 1S98), and in Appendix II to Selections from Polybius

pp. 642-668 (Oxford, 1888). (H F P
;
X)

POLYCARP (c. 69-c 155), bishop of Smyrna and one of the

apostolic Fathers, derives much of his importance from the fact

that he Imks together the apostolic age and that of nascent
Catholic ism The sources from which we derive our knowledge
of the life and activity of Polycarp are • (i) a few notices m the

writings of Irenaeiis, (2) the Epistle of Polycarp to the Church at

Philippi, (3) the Epistle of Ignatius to Polycarp, (4) the Epistle

of the Church at Smyrna to the Church at Philomelium, giving

an account of the martyrdom of Polycarp Since these authori-

ties have all been more or less called in question and some of them
entirely rejected by recent criticism, it k> necessary to say a few
words about each.

I The Statements of Irenaeus are found {a) in his Adversus haereses^

iii 3, 4, (b) in the letter to Victor, where Irenaeus gives an account
of Polycaip's visit to Rome, (c) in the letter to Flormus—a most
important document which descnbes the intercourse between
Irenaeus and Polycarp and Polycarp's relation with St John No
objection has been made against the genuineness of the statements
in the Adversus haereses, but the authenticity of the two letters
has been stoutly contested m recent times by van Manen ^ The
mam attack is directed agamst the Epistle to Flonnus, doubtless
because of its importance “ The manifest exaggerations," says
van Manen. " coupled with the fact that Irenaeus never shows
any signs of acquaintance with Flonnus enable us to perceive
cl&uly that a wnter otherwise unknown is spealnng to us here

"

The cntioism of van Manen has, however, found no stmporters
outside the Dutch school The epistle is quoted by Eusebius

* Ency Bib iii 3490

(v 20). and is accepted as genuine by Hamack^ and Kruger*
The relevant statements 111 the letter, moreover, are supported
by the references to Polycarp which we find m the Ixxiy of
Irenaeus's great work

2 The Epistle of Polycarp —Though Irenaeus states that Polycarp
wrote many " letters to the neighbouring churches or to certain
of the brethren " ^ only one has been preserved, viz the well-known
letter to the Philippians The epistle is largely involved in the
Ignatian controversy (see Ignatius) The

^
testimony which it

affords to the Ignatian Epistles is so striking that those scholars
who regard these letters as spurious are bound to reject the Epistle
of Polycarp altogether, or at an rate to look upon it as largely
interpolated The former course has been adopted by Schwegler,®
Zeller, and Hilgenfcld,^ the latter by Ritschl ** and Lipsius.® The
rehabilitation of the Ignatian letters in modern times has, however,
practically destroyed the attack on the Epistles of Polycaro The
external evidence in its favour is of considerable weight. Irenaeus
(ill 3, 4) expressly mentions and commends a " very adequate "

{iKaputrirti) letter of Polycarp to the Philippians, and we have no
reason for doubting the identity of this letter mentioned by Irenaeus
with our epistle Eusebius (111 36) quotes extracts from the
epistle, and some of Ihe extracts contain the very passages which
trie critics have marked as interpolations, and Jerome (De Vir, III

xvii
)

testifies that in his time the epistle was publicly read m the
Asiatic churches The internal evidence is equally strong There
IS absolutely no motive for a forgery in the contents of the epistle
As Harnack says, “ There is no trace of any tendency beyond the
immediate purj^ose of maintaining the true Chnstian life in the
church and warning it against covetousness and against an un-
brolhcrly spirit The occasion of the letter was a case of embezzle-
ment, the guilty individual being a presbyter at Philippi It shows
a fine combination of mildness with severity

,
the language is simple

;

but powerful, and, while there is undoubtedly a lack of original
ideas, the author shows remarkable skill m weaving together
pregnant sentences and impressive warnings selected fiom the
apostolic epistles and the first Epistle of Clement In these circum-
stances it would never have occurred to any one to doubt the
genuineness of the epistle or to suppose that it had been inter-

polated, but for the fact that in several passages reference is made
to Ignatius and his epistles " The date of the epistle depends
upon the date of the Ignatian letters and is now^ generally fixed
between 112 and 118 An attempt has been made in some quarters
to prove that certain allusions in the epistle imply the nse of the
heresy of Marcion and that it cannot therefore be placed earlier than
140 Lightfoot, however, has proved that Polycarp's statements
may equally well be directed agamst Cormthianism or any other
form of Docetism, while some of his arguments are absolutely
inapplicable to Marcionism

3 The Epistle of Ignatius to Polyca/p —This epistle has of course
been subjected to the same criticism as has been directed against
the other epistles of Ignatius (see Ignatius) Over and above the
general criticism, which may now be said to have been completely
answered by the investigations of Zahn, Lightfoot and Harnack,
one or two special arguments have been brought against the Epistle
to Polycarp Ussher, for instance, while accepting the other six

epistles, rejected this on the ground that Jerome says that Ignatius
only sent one letter to Smyrna—a mistake due to his misinterpre-

tation of Fusebius Some modern scholars (among whom Harnack
was formerly numbered, though he has modified his views on the
point) feel a difficulty about the peremptory tone which Ignatius
adopts towards Polycarp There was some force in this argument
when the Ignatian Epistles were dated about 140, as in that case
Polycarp would have been an old and venerable man at the time
But now that the date is put back to about 112 the difficulty

vanishes, since Polycarp was not much over forty when he received
the letter. Wc must remember, too, that Ignatius was writing
under the conciousness of impending martyrdom and evidently
felt that this gave him the right to criticize the bishops and churches
of Asia

4 The Letter of the Church at Smyrna to the Philomehans is a
most important document, because we derive from it all our in-

formation with regard to Polycarp's martyrdom. Eusebius has

I

preserved the greater part of this epistle (iv 1 5) ,
but we possess it

entire with vanous concluding observations m several Greek MSS ,

and also in a Latin translation The epistle gives a minute
description of the persecution in Smyrna, of the last days of

Polycarp and of his trial and martyrdom, and as it contains many
instructive details and professes to have been written not long alter

the events to which it refers, it has always been regarded as one
of the most precious remains of the 2nd century. Certain recent

critics, however, have questioned the authenticity of the narrative.

* Geschxchte der altchnstlichen LitUratUTy 1. 593-594.
** Early Christian Literature (Eng trans., 1897), P* 150.
* Letter to Flonnus ap» Euseb v. 20.

® Nachapostolisches Zettalier, ii. 154.
Apostolgeschichtey p. 52.

’ ApostoUsche Vdter, p 272.
* Entstehung der alikathohschen Kirche, p. 584.
* Ueber das VerhMntsSf , p. 14



POLYCARP
Lipsius bnngs ‘ the date of the epistle down to about 260. though
he adnuts many of the statements as trustworthy Koim, too/-

endeavours to show that, although it was based on good information,
it could not have been composed till the middle of the 3rd century.
A similar position has also been taken up by Schiirer,* Holtzmann,^
Gebhardt,® R^viUe,** and van Mancn ^ The last named regards the
document " as a decorated narrative of the saint’s martyrdom
framed after the pattern of Jesus* martyrdom *' though he thinks
that it cannot be put as late as 250, but must Jail within the limits

of the 2nd century It cannot be said, however, that the case
against the document has been at all substantiated, and the more
moderate school of modern critics (eg Lightfoot,® Harnack,‘»
Kruger) is unanimous in regarding it as an authentic document,
though it recognizes that here and there a few slight inter|)olations

have been inserted. Besides these we have no other sources for

the life of Polycarp, the Vita S Polycarpi auctore Ptonw (published
by Duchesne, Pans, 1881, and Lightfoot Ignatius and Polycatp,

1885, n 1015-1047, is worthless

Assuming the genuineness of the documents mentioned, we
now proceed to collect the scanty information which they afford

with regard to Polycarp’s career. Very little is known about
his early life He must have been born not later than the year

69, for on the day of his death (c 155) he declared that he had
served the Lord for eighty-six years (Marfynwn, 0) The
statement seems to imply that he was of Christian parentage,

he cannot have been older than eighty six at the time of his

martyrdom, since he had paid a visit to Rome almost immediately
before Irenaeus tell us that in early life Polycarp had been
taught by apostles and lived in familiar intercourse with many
that had seen Christ ” (111. 3, 4) This testimony is expanded
m the remarkable words which Irenaeus addresses to Flormus
“ I saw thee when I was still a boy (ttcu? cn o5v) in Ix)wer Asia
in company with Polycarp . . I can e\ en now point out the

place where the blessed Polycarp used to sit when he discoursed,

and describe his goings out and his comings in, his manner of

life and his personal appearance and the discourses which he
delivered to the people, how he used to speak of his intercourse

w'ith John and with the rest of those who had seen the Lord, and
how' he would 1 elate their words And everything that he had
heaid from them about the Lord, about IIis miracles and about
His teach’ng. Polycarp used to tell u^ as one who had received

it from those who had seen the Word of Life with their owm eyes,

and all this in perfect harmony with the Scriptures To these

things I used to listen at the time, through the mercy of God
vouchsafed to me, noting them down, not on papei but m my
heart, and constantly by the grace of God I brood over my
accurate recollections.” These are priceless w'ords, for they
establish a chain of tradition (John-Polyoarp-Irenaeus) which is

without a parallel in early church history Polycarp thus

becomes the living link between the Apostolic age and the great

writcis who flourished at the end of the 2nd century Recent
criticism, however, has endeavoured to destroy the force of the

w^ords of Irenaeus. Harnack, for instance, attacks this link at

both ends («) The connexion of Irenaeus and Poly carp, he

argues, is very weak, because Irenaeus was only a boy (vals) at

the time, and his recollections therefore carry verv little weight

The fact too that he never shows any signs of having been influ-

enced by Polycarp and never once quotes his writings is a further

proof that the relation between them was slight, (b) The
connexion which Irenaeus tries to establish between Polycarp

and John the apostle is probably due to a blunder. Irenaeus has

confused John the apostle and John the presbyter. Polvcarp

was the disciple of the latter, not the former In this second

» Zettschf, f wtssensch TheoU (1874), P*
^ Aus dent Urckristenthum (1878), p. 90
* ZeitschY* /. h%st, TheoU (1870), p 203 seq
^ Zettschf. /. wtssensch iheoU (1877)
® Zettschf /. htsU Theol (1875)
« De anno Polycafpt (i88i).
7 Oud-Chfist (1861], and Enev. Btb 111 3479
* Ignatius and Polvcafp, i. 589 seq
* Gesch d. altchnst. Ltt II i. 341.

Early Chrtsttan LtU (Eng trans., 1897), p, 380
Amongst these wo ought probably to include the expression

h Ka$o\iKh 4KK\ri<rla (xvi. 19), KoBoKiKhs being here used in the sense

of orthodox—ra usage which is not found elsewhere at so early a
date.

Chfonologte, i. 325“-329 ‘

argument Harnack has the support of a considerable number of
modem scholars who deny the Ephesian residence of John the
apostle. But, as Gwatkm^® has pointed out, Harnack’s argu-
ments are by no means decisive, (a) When Irenaeus describes

himself as a boy (Trat?), he need not have meant a very young lad,

under thirteen, as Harnack makes out Lightfoot has cited many
instances which prove that the word could be used of a man
of thirty Nor does the alternative phrase which Irenaeus uses

in ill. 3, 4 (ov Kttt empdKafxev iv ry frptarj ^Xuc/^)

militate against this interpretation, for elsewhere Irenaeus him-
self distinctly says “ trigmta annorum aetas prima indoles est

juvenis ” (11 22, 5). It lb true that Harnack has adduced argu-

ments which cannot be discussed here to prove that Irenaeus

was not born till about 140,^^ but against this we may quote the

decision of Lipsius, who puts the date of his birth at 130,^® while

Lightfoot argues for 120 The fact that Irenaeus never quotes

Polycarp does not count for much Polycarp wrote very little

He does not seem to have been a man of great mental capacity

His influence was that of saintliness rather than that of

intellect.” (b)A clis^ussion of Harnack’s second line of argument
is impossible here. His theory with regard to the confusion

of names is a gratuitous assumption and cannot be proved
The tradition of St John's residence at Ephesus is too strong to

be easily set aside. In spite therefore of much modern criticism

there seems to be no solid leason for rejecting the statements of

Irenaeus and regarding Polycarp as the link between the Apostolic

age and the first of the Catholic fathers.

Though Polycarp must have been bishop of Smyrna for nearly

half a century we know next to nothing about his career. We
get only an occasional glimpse of his activity, and the period

between 115 and 15 s is practically a blank The only pqjnts of

sure information which we possess relate to (i) his relations with

Ignatius, (2) his protests against heresy, (3) his visit to Rome m
the time of Anicetus, (4) his martyrdom.

1 Hts Relations with Ignatius,—Ignatius, while on his way to

Rome to suffer martyrdom, halted at Smyrna and received a

warm welcome from the church and its bishop Upon reaching

Troas he despatched two letters, one to the church at Smyrna,
another addressed personally to Polycarp In these letter.

Ignatius charged Polycarp to write to all the churches between
Smyrna and Syria ^since his hurried departure from Troas made
It impossible for him to do so in person) urging them to send

letters and delegates to the church at Antioch to congratulate

It upon the cessation of the persecution and to establish it in the

faith. The letters of Ignatius illustrate the commanding
position which Polycarp had already attained in Asia. It w^as

m the discharge of the task which had been laid upon him bv

Ignatius that Polycarp was brought into correspondence with

the Philippians. The Church at Philippi wrote to Polycarp*

asking him to forward their letters to Antioch. Polycarp replied,

promising to carry out their request and enclosing a number of

the letters of Ignatius which he had in his possession.

2 Polycarp's Attack on Heresy—All through his life Polycarp

appears to have been an uncompromising opponent of heresy

We find him m his epistle (ch vii ) uttering a strong protest

against certain false teachers (probably the followers of

Cennthus)

For every one who shall not confess that Tesus Christ is come
m the flesh is antichrist, and whosoever shall not confess the
testimony of the Cross is of the devil

,
and whosoever shall pervert

the oracles of the Lord to his own lusts and say that there is neither

resurrection nor judgment, that man is the first-bom of Satan
Wherefore let us for^dee their vain doing and their false teaching
and turn unto the word which was delivered unto us from the

beginning
**

Polycarp lived to see the rise of the Marciomte and Valentinian

sects and vigorously opposed them. Irenaeus tells us that on

*** Contemp Review, Feb 1897
Ignatius and Polycarp, 1. 432, for instance, Constantine (Euseb.

V C w 51) describes himself as icofuSti wois, though he must have
been over thirty at the time.

Chronologte, i

See Lightfoot, op. ett 1. 4^2
Essays on Supernatural Reltgton. 264. 263.
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one occasion 'Mardon * endeavoured to e^tiWish retetiows ^with

him and accosted ‘him with tl>c words, “ Recognize ifs.*' But
Polycarp displayed^tiie^me uncompromising attitude whidi !m
master John had shown towards Cermthus and answered, ** I

recQgntte you as the first-born of Satan The steady progress

of the heretioil movement in spite of all opposition was a cause

of deep sorrow to Polvcarp, so that m the last years of his life the

words were constantly on his lips, (Mi'good God, to \^hat times

hast Thou spaored me, that I must suffer swdi things »

3. Polycarp's Vtstt to Rmne—It is one of the most interesting

and important ev'ents in the chnrCh Kistoiy of the 2nd century

that Polycarp, shoitly before his death, wlien he was considerably

over eighty years old, undertook a journey to Rome m order to

visit ’the bishop Anicetus. Irenacus, to whom we are' indebted

for this information (Hoer. wx 3, 4, Epist od rnttorem, ap
Euseb V. 24), gives as the reason foi the journey the' fact that

differences existed between Asia and 'Rome ‘‘ with regard to

certain things ** and especially about the time of the Easter

festival. He might easily have told us wl^t these “* certain

thmgs^^ were and given us fuHer detailt of the negotiations

between the two great bishops, for^n all probability he was
himself m Rome at the time. But unfortunately all he says is

that with regard to the certain’ things the two bishops speedily

came to an understanding, w'hile as to the time of Easter, each

adhered to his own custom, without breakmg off communion
with the other We learn further that Anicetus as a mark of

special honour allowed Polycarp to celebrate the 'Eucharist m
the diiirch, and that many Marcionites and Valentinians were
converted by him during his stay m Rome

4. ^Polycarpus Martyrdom—Not many months apparently

after fPolycarlo’s return from Rome a persecution br6ke cut in

A*ia A great festival was m progress at Smyrna The pro-

consul Statius Quadiatus was present on the occasion, and the

asiarch Philip of Tralles wa^ presiding over the games Eleven

Christians had been brought, mostly from Philadelphui, ‘to be

put to death. The appetite of the populace was inflamed by the

spectacle oft their martyrdom A cry was raised “ Away with

the atheists Let search’ be made for POlvcarp Polycarp took

refuge m a country farm His hiding-place, 'however, was be-

trayed and he was arrested und brought bac’k mto the city

Attempts were made by tlie officials to induce him< to recant, but

writhout effect When he came irtto the theatre the proconsul

urged him to “ revile Christ,’’ and promised, if he would consent

to abjure his faith, that'he would set him at liberty To this

appeal Polycarp made the memoralile answer, Eighty and six

years have I sensed Him and He* hath done me no wrong How
then can I speak evil ofmy King who saved me ? ” These words

only intensified tlie'fury of the mOlj They clamoured fora lion

to be let loose upon him there and then The -asiarCh however

refused, urging as an excuse that the games were over When
they next demanded that their victim should be burned, the

proconsul did not interfere Timber and fagge/tb werediastily

cbllccted and Polyca^p wa^ placed upon the pyre With calm

dignity and unflinching courage he met his fate and crowned a

noble bfe with an heroic death

The question as to the date of the martyrdom has evoked

considerable controversv Eusebius in his Chronicon gives

K D. 166 as the date of Polyoarp’S d«ath,^and until'theyear 11167

this statement was never questioned In that yc9X appeared

Waddington’s Memoire sur la, chronologic, de la vie du fhHeur

Aeltus Arnttde, m which it was shown from^ most acute combi-

nation of circumstances that the Quadratus whose name^is men-
tioned m the 'Mur/ynw/w was proconsul of A^ia in 155^1

that consequently Polycarp was martyred on the 23rd of February

155 Waddmgton’s conclusion has received ovcrwhelifiing

support amongst recent critics His views have been accepted

by (amongst many others) Renan,^ HdgenfekJ,^ Gebhardt,^

Lipsius,^ Hamack,^ Zahn,® Lightfoot/ Randell ® Against this

1 Antichrist (1873), p 207 Zeitschr. /. Theol. (1874), p. 325
* Zeitschr f hist Theol (1875), p 356.
*Jahrb, f prot Theol (1883), p 525. ^ ChronologtCt i .334-‘356
^Zeitschr f wiss

, (1882), p. 227, (1884). p. 2X6
'^Ignatius and Polycarp

^

x 629-702. ^Studia oiohea (1885), i 175.

array of scholars only the Allowing names of importance cam^be
quoted m support of the tr^itional view—Keim,^ Wieseler^^and
Uhlhorn.ii The problem . is too complex taodmit of treatsnent

‘here. There seems to be little doubt that the case fer:the earlier

date has been proved. The only point upon which there is

division of opinion is as to whether .Waddington’s date) 155, or^

—

as is‘ suggested by lapsius and supported by C. H. Turner
following year 156 is the more probable, 'ijie balance of opinion

seems to favour the latter alternative, becaiifee it leaves more
room for Polycarp’s visit to Amcetus, who only became bishop of

Rome in 154 Harnack, however, after careful investigation,

prefers 155.

The significance of Polycarp in the history of the Church Is

out of all propo^'tion to our knowledge of the facts of his career.

The violent attack of the Smyrnaean mob is an eloquent tribute

to his influence in Asia “ This 1^ the teacher of Asia,” they
shoutec}, “ this is the father of tlic Christians . this is the de-

stroyer of our gods this is the man who has taught so many no
longer to sacrifice and no longer to pray to the; gods.” Ami
after the execution they refused to deliver aip his bones to the

Christians for burial on the ground that ‘‘ the Christians would
now forsake the Crucified and worship Polycarp ” Polycarp

was indeed, as Polycrates says,^® “ one of the great luminaries
”

(/AcyoXa <rTot;(cta) of the time. It was in no small degree due to

Ins stanch and unwavering leadership that the Church was saved
from the peril of being overwhelmed by the using tide of the

Pagan revival which swept over Asia durmg the-first half of the

2nd century, and it was his imfaltcimg allegiance to the Apostolic
faith that secured the defeat of the many forms of heresy which
threatened to destroy the Church from within Polycarp had
no creative genius He was a “ transmitter, not -a maker,”
but herein lies his greatness Much occurred between the

Apostolic age and the age when the faith of the Church was
fixed m the earliest creed and protected by the determination

of the canon of the New Testament. This intewenmg period

was the most perilous epoch in the history -of the ante^Nirene

Church. The Apostolic tradition might have been perverted

and corrupted The purity of the Gospel might have been

defiled The Chnstian ideal might have been lost That the

d**nger was so largely averted is to no small extent the result of

the faithful witness of Polycarp. As Irenaeus s^ys (ui. 3, 4),
'' Polycarp does not appear to have possessed qualifications for

successfully conducting a controversial discussion' with erroneous

teachers . but he couid not help feeling how unlike their

speculations were to the doctrines whu h he had learned from

ihe Apostles, and so he met with indignant reprobation their

attempt to siipcrsede Christ’s gospel with fictions pf their own
fijevising ” It js this that constitutes Polycarp's service to the

Church>aBd no greater servJtce has been rendered byiapy of its

leaders m any age

Bibmography.—

J

B. Lightiqot, Apostolic iFathers pt. u.

(2iid ed
, 1889) Polyc^q) is dqalt with m 1. 4i7-i459> 5307704.

11 8^7-1086, G Volkmar, Epistula Polycarpi Sin^rnaci gepuina
(Zunch, 1885) ,

T Zahn, Porschungen zur Gesthichte des Kanonc, &c
,

IV. *249, 279, J. M Cottenll, The Epistle of Polycarp to the
Phfiijppians/' jQxtrn of Phiiol (xSox), pax., 241-285; Hamack,
Qhronol^tc der aftchr\$fhchen TiUcrotur (189;^) See also Apo-
stolic Fathers (H T. A.)

fPQty^LIXUS^the.nameof two Greek sculptors ofithe school

of Argos, the first belonging to, the fifth century,, thei second to

the early part of the fourth.

I The elder and best known Pplycjjtus was a contemporary of

Pheidias, and in the opinion of the Greeks his equal. He made
a figure of an Amazon for Ephesus which was regarded os superior

to the Amazon of Pheidias made at the same time; and his

colossal Hera of gold and ivory which stood in the tei^le near
Argos was considered asworthy to rank with the Zeus of Pheidias^

® Aus dent Urchristentum, p 90
10 Die Chnstenverfolgungen der Caesaren (1878),,!). 34.
w Studia bthlica 105-156
“ Ttealencyh /. ^oU Theol

,
2iild ekt Xii 105

Martyrium, cn 12
u Ibid 17
Ap Euseb. V. 24.
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It TWHild'be hard for amodem cntic to rate Polyclitus so high*

thejf^son is that balance, rhythm and the minute perfection of

bodily form, which were the greatimerits of this sculptor, do not

appeal to us as* they did to the Greeks of the 5thi century He
worked mainly m bronze

As regards his chronology >we have data m^a papyrus pub-
lished by'Grcnfdl and Hunt containing lists of athletic victors

From this it appears thatihe laadea statue of Cyniscus, a victori-

ous* athlete of 464 or 460 B.c, of Pythocles' (452) and Anstion

(452) He thus can scarcely have been born as late as 480 b.c

His statue of Hera is dated by Pliny to 420 b c. His artistic

activity must thus have< been long and prolific

Copies of his spearman (doryphoru 9)(seevGiRiDiK Art, Plate VI
fig '80), and his victoi winding a nbb^ round his head (diadu-

menus) have long been recognized m our galleries We see their

excellence, but they inspire no enthusiasm, because they are

more fleshy than modern figures of athletes,^ and want charm.
They are chiefly valuable as showing us the square forms of body
affected by Polyclitus, and the scheme he adopted, throwing

the weight of the body (as'Pliny says of him) on one leg We
must not, however, judge of a great Greek sculptor by Roman
('opies of his works This has been enforced by the discovery at

Delos, by the French excavators, of a diadumenus of far more
pleasing type and greater finish, which aiso goes back to Poiy-

ditus. The excavations at Olympia have also greatly widened
our knowledge of the sculptor Among the bases of statues

found on that site were three signed^by Polyclitus, stflh bearing

on ' their surface the marks of attachment ' of the feet of the

statues This at once gives us their pose, and following up the

clue, A Furtwangler has identified several extant statues as

copies of figures of boy athletes victorious at Olympia set up by
Polyclitus Among' these the Westmacott athlete m the British

Museum is conspicuous And it is certain that these boys,

although the anatomy of their bodied seems to be too mature, y^t

have a' real charm, combining beauty of form with modesty^and
unaffected simplicity. They enable us better to understand the

merit of the sculptor

The Amazon of PolyChtus survives in several copies, among
the best of which is one m the Bntish'Museum (for its type see

Greek Art, fig 40) Here again we find a certain heaviness,

and the womanly character of the Amazon scarcely appear^s

through ‘^her robust hmbs But > the Amazon of Pheidias, if

rightly identified, is'no better The* masterpiece of POlyClitus,

his Hera of gold and ivory, has of course t totally disappcare<l

The coins of Argos give us only the general type Many archaeo-

logists have tried to find a copy of the head The most > defen-

sible of all these identifications is that of^C Waldstein, who
Hhows that a head of a girl in the British Museum (labodled as

Polychtan) corresponds so nearly with that of Hera on 5th
century coins of Argos that.we must regard it as a reflex of the

head'Oflthe great statue Jt seems very hard and cold beside

suth noble heads of thegoddessas those- in the Ludovisi Gallery

(Terme Museum) Rome. American archaeologists have in

recent years * conducted excavations on the site of the Argwe
temple of Hera (Aroos and' Greek Art, fig 39), but the sculp-

tural fragments, heads and torsos, which seem to; belong to the

temple erected m the' tune* of Polyclitus, have no close stylistic

lesemblanee to other statues recognized as h»s; and at present

their position’ «i thef history Of art is- matter of dispute

The wantt^f variety m the works of Polyclitus was brought as
a' reproach against him^by ancient critics Varro says that his

statues were square and almost of one pattern We have
already observed that there*was^small variety m their attitudes

Exebpt for the statue* of Hera, which*was the work of his old

age, he produced scarcely any notable ^statue of a deity. <His

field was narrowly limited;' butin that field he was. unsurpassed
' The younger Polychtus was of:the same family as the 6lder,

end "the works of the two ere ‘not easily 1 to be - distmgmshcd
Borne existing bases, however, bearmg the name are inscnbed

in characters of the 4th century, at which time the elder sculptor

cannot have been alive. The most noted work of the younger
artiSt‘Was statue m marble of Zeus Milichius (the Merciful)

set up by the people of Argos after a shameful.massacre whieh
took place m 370 a c. /The elder artist is not known to have
worJe^ m marWe. (P^ G.)

POLYGRAT£Sy tyrant of Samos (r. 536-^516 B.c.). Having
won popularity by donations to poorer citizens, he took* advan-
tage of a festival of -Hera, which was being celebrated outside

the walls, to make himself master of the city* (about 535 B c.)

After getting rid of his brothers Pantagnotus<and Syloson, who
bad at first shared his power, he established a. despotism which
IS* of great importance m the history of the 1 island. Realizing

clearly the value of sea-power for a Greek state, he equipped
a. fleet of 100 ships, and so became master of the Aegean.b^in
This ascendancy he. abused by numerous acts > of piracy which
made him notonous throughout Greece; but his real purpose
nil building his navy was to become lord, of all the islands of the

archipelago and the mainland towns of Ionia The details

of lus conquests are uncertain, but it ns known that m the

Cyclades he roamtaincd an alliance with the tyrant Lygdamis
of Naxos, aiui curried favour with the Delian ApoHo by dedi-

cating to him the island of Rheneia. He also encountered and
hoavily defeated a coalition of two great naval power^s of the

Asiatic coast, Miletus and Lesbos Doubtless with 'the object

of expanding the f flourishing foreign trade of Samos, hecntereid

into alhance with . Araasis, king of Egypt, who,. according to

Herodotus, renounced his ally because he feared that the gods,

m envy of Polycrates* excessive good fortune, would bring

ruin upon him and his allies It -is more probable that the

breach of the compact nas due to Polycrates, for when Cambyses
of Persia ‘invaded Egypt (525) the Samian tyrant offered to

support him with .a naval contingent This squadron never

reached Egypt, for the crevs, composed as they were <lf Poly-

crates* political enemies, suspecting that Cambyses w&s under
agreement to slay them, put back to Samos! and attacked their

master After a defeat by sea, Polycrates repelled an .assault

upon the w^alls, and subsequently withstood a siege by a joint

armament of Spartans and i Corinthians asscmbl^ to aid the

rebels He maintained his ascendamy until fabout 515, when
Oroetes, the Persian governor of Lydia, who bad been reproached

for his -failure to reduce Samos by force, lured him to the

mainland by false promises of gam and putlhmi to death by
crucifixion

Beside the political and commercial
'
pre-eminence •which he

conferred upon Samos, iPolycratcs adorned the city -with public

works on a large soak—an aqueduct, a mok and a temple, of

'Hera (see Samos, Aqueducts) Ibe splendour of his palace

IS attested by the proposal of the Roman emperor Caligiila to

rebuild it Foreign artists wotked for him. ait high wages;
from Athens, he brought Democedes, the greatest physioan of

the age, at an exceptional salary He was also a patron «f
letters . he collected a library and lived on terms of intimate

friendship with the poet Anacreon, whose verses wenelfull of

refermces to* his patron The philosopher Pythagoras,, however,
quitted iSamos m- order toi escape his tyranny. (M o iB C

)

FOLYCRATfiS, Athenian sophist >0^ rhetoncaaiif i flourished

in the 4th century B c He taught jat Athens, and afterwards

in Cyprus He composed declamations on paradoxical themes

—an Encomium on GlylaemneHraj an Accusniion 0} \Socra(es,

an Encomium m Buiins (a mythical king of Egypt, notorious

for his -inhumanity), also declamations on imce, pots end
cotmters >His was ^sharplyf^iticized by
Isocrates, m a work still extant, and Hwnysius (Of Halicar-

nassus characterizes his st^le as fngid, vulgar andiimlegant.

POLYGAMY (Gr -7r4Xv«,;many, and 70^05, marriage), or as it

is sometimes termed, Polygyny ‘ {yw^y woman), iHie .system

underwhich a manis mamed to several women atrtho'^sametune.

Derivatively it mcludes the practice of polyandry, (but i it has
become defentelyrestncted taexpressuig what has been^and stiH

is, I far the commonest type of rektions between the Bexes '(see

‘Family and Marriage). Among *Onental nations plurality of

legal wives ts customary. Mahommedans are^allowed four A
Hmdu oan bavo as many as he pleases : the high-caste sometimes

having' as many as a hundred. Polygamy isithe rule annong
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African tribes, and is common among those of Australiaand Poly-

nesia In China, however, only one wife is lawful. In many
polygamous countries the practical obstacle of expense prevents

men from taking advant^e of their privileges While poly-

gamy was the rule m biblical days among the ancient Jews, and
was permitted and even enjoined in certain cases by the Mosaic

law, the Christian Church, though it is nowhere forbidden, except

for “ bishops,’' in the New Testament, has always set its face

against it. There have, however, been divines who dissented

from this general disapproval The Anabaptists insisted on
freedom in the matter, and Bernardino Ochino conditionally

defended plurality of wives. When in 1540 Philip the Magnani-
mous, the reforming Landgrave of Hesse, determined (with his

wife’s approval, she being a confirmed invalid) to marry a second

wife, Luther and Melanchthon approved “ as his personal friends,

though not as doctors of theology ”
,
while Martin Bucer assisted

at the marriage. In later times the Mormons r; ) m America
provide the most notable instance of the revival of polygamy
POLYGENISTS, the term applied to those anthropologists

who contend that the several primary races 'of mankind are

separate species of independent origin (See Monogenists )

POLYGLOTT (Gr ttoAv?, many, and yXwTra, tongue), the term

for a book which contains side by side versions of the same text

m several different languages, the most important polyglotts

are editions of the Bible, or its parts, in which the Hebrew and
Greek originals are exhibited along with the great historical

versions, which are of value for the history of the text and its

mterpretation The first enterprise of this kind is the famous
Hexapla of Ongen in which the Old Testament Scriptures were

written in six parallel columns, the first containing the Hebrew
text, the second a transliteration of this in Greek letters, the

third and fourth the Greek translations by Aquila and Sym-
machus, the fifth the Septuagint version as revised by Origen,

the sixth the translation by Theodotion Inasmuch, however, as

only two languages, Hebrew and Greek, were employed the work
was rather diglott than polyglott in the usual sense After the

invention of printing and the revival of philological studies,

polyglotts became a favourite means of advancing the knowledge
of Eastern languages (for which no good helps were available) as

well as the study of Scripture The senes began with the

Conipluienstan printed by Arnaldus Guilielmus de Brocario at

the expense of Cardinal Ximenes at the university at Alcald de

Henares (Complutum) The first volume of this, containing the

New Testament m Greek and I^tin, was completed on the loth

of January 1514 In vols 11 -v (finished on July 10, 1517)
the Hebrew text of the Old Testament was printed in the

first column of each page, followed by the Latin Vulgate and
then by the Septuagint version with an mterlinear Latin trans-

lation. Below these stood the Chaldee, again with a Latin

translation The sixth volume containing an appendix is dated

1515, but the work did not receive the papal sanction till March
1520, and was apparently not issued till 1522 The chief editors

were Juan de Vergara, Lopez de Zuniga (Stunica), Nunez de
Guzman (Pincianus), Antonio de Librixa (Nebrissensis), and
Demetrius Ducas About half a century after the Complu-
temtan came the Antwerp Polyfilotty prmted by Christopher

Plantin (1569-1572, in 8 vols. folio). Of this the principal editor

was Anas Montanus aided by Guido Fabricius Bcxierianus,

Raphelengius, Masius, Lucas of Bruges and others This work
was under the patronage of Philip 11 . of Spain, it added a new
language to those of the CompltUenstan by including the Syriac

New Testament; and, while the earlier polyglott had only the

Targum of Onkelos on the Pentateuch, the Antwerp Bible had
also the Targum on the Prophets, and on Esther, Job, Psalms
and the Salomonic writings Next came Le Jay’s Parts Poly-

(1645), >''^hich embraces the first printed texts of the Syriac

Uld Testament (edited by Gabnel Sionita, a Maronite, but the

book of Ruth by Abraham Ecchelensis, also a Maronite) and of

the Samaritan Pentateuch and version (by Monnus). It has also

an Arabic version, or rather a senes of various Arabic versions

ITie last great polyglott is Brian Walton’s (London, 1657),
which IS much less beautiful than Le Jay’s but more complete

m various ways, including, among other things, the Synac of

Esther and of several apocryphal books for which it is wantmg
m the Pans Bible, Persian versions of the Pentateuch and Gospels,

and the Psalms and New Testament m Ethiopia. Walton was
aided by able scholars, and used much new manuscript material
His prolegomena, too, and collections of various readings mark an
important advance in biblical criticism It was m connexion
with this polyglott that E. Castell produced h^s famous HeptagloU

Lexicon (2 vols folio, London, 1669), an astounding monument of

industry and erudition even when allowance is made for the fact

that for the Arabic he had the great MS lexicon compiled and
left to the university of Cambridge by the almost forgotten

W Bedwell The liberality of Cardinal Ximenes, who is said

to have spent half a million ducats on it, removed the Cotnplu-

iensian polyglott from the risks of commerce The other three

editions all brought their promoters to the verge of rum. The
later polyglotts are of little scientific importance, the best

recent texts having been confined to a single language
;
but every

biblical student still uses Walton and, if he can get it, Le Jay.

Of the numerous polyglott editions of parts of the Bible it may
suffice to mention the Genoa psalter of 1516, edited by Giustini-

ani, bishop of Nebbio This is in Hebrew, Latin, Greek, Chaldee

and Arabic, and is interesting from the character of the Chaldee
text, being the first specimen of Western printing in the Arabic

character, and from a curious note on Columbus and the dis-

covery of America on the margin of Psalm xix (A \V Po
)

POLYGNOTUS, Greek painter in the middle of the 5th century

B.c
,
son of Aglaophon, was a native of Thasos, but was adopted

by the Athenians, and admitted to their citizenship He painted

for them in the time of Cimon a picture of the taking of Ilium

on the walls of the Stoa Poecile, and another of the marriage of

the daughters of Leucippus in the Anaceum In the hall at the

entrance to the Acropolis other works of his were preserved

The most important, however, of his paintings wwe his frescoes

m a building erected at Delphi by the people of Cnidus The
subjects of these were the visit to Hades by Odysseus, and the

taking of Ilium Fortunately the traveller Pausanias has left

us a careful description of these paintings, figure by figure

(Paus x 25-31), The foundations of the building have been

recovered m the course of the French excavations at Delphi

From this evidence, some modern archaeologists have tried to

reconstruct the paintings, excepting of course the colours of them
The best of these reconstructions is by Carl Robert, who by the

help of vase-paintings of the middle of the fifth century has

succeeded in recovering both the perspective of Polygnotus

and the character of his figures (see Greek Art, fig 29). The
figures were detached and seldom overlapping, ranged m two or

three rows one above another, and the farther were not smaller

nor dimmer than the nearer. The designs are repeated m
Frazer’s Pauiantas, v 360 and 372 It will hence appear

tliat paintings at this time were executed on almost precisely

the same plan as contemporary sculptural reliefs We
learn also that Polygnotus employed but few (olours, and
those simple Technically his art was primitive His excellence

lay in the beauty of his drawing of individual figures, but
especially in the “ ethical ” and ideal character of his art. The
contemporary, and perhaps the teacher, of Pheidias, he had the

same grand manner. Simplicity, which was almost childlike,

sentiment at once noble and gentle, extreme grace and charm
of execution, marked his works, in contrast to the more
animated, complicated and technically superior paintings of

a later age (P. G

)

POLYGON (Gr TroXvt, many, and yuivi'a, an angle), m geo-

metry, a figure enclosed by any number of lines—the sides

—

which intersect m pairs at the corners or vertices If the sides

are coplanar, the polygon is said to be “ plane ,
if not, then it

IS a “ skew or ** gauche polygon. If the figure lies entirely

to one side of each of the bounding lines the figure is “ convex ”

,

if not It IS “ re-entrant or ** concave ” A “ regular ” polygon

has all Its sides and angles equal, t.e, it is equilateral and equi-

angular; if the sides and angles be not equal the polygon is

“ irregular.” Of polygons mscriptible m a circle an equilateral
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figure IS necessarily equiangular, but the converse is only true

when the number of sides is odd. The term regular polygon

IS usually restricted to convex polygons, a special class of

polygons (regular in the wider sense) has been named “ star

polygons on account of their resemblance to star-rays, these

are, however, concave.

Polygons, especially of the “ regular ” and “ star
**

types, were
extensively studied by the Greek geon>eters There are two
important corollaries to prop 32, book 1 ,

of Euclid’s Elemmts
relating to polygons Having proved that the sum of the angles
of a triangle is a straight angle, t e two right angles, it is readily

seen that the sura of the internal angles of a polygon (necessarily

convex) of n sides is n— 2 straight angles (2n— 4 right angles), for the
polygon can be divided into n~2 triangles by lines joining one
vertex to the other vertices The second corollary is that the

sum of the supplements of the internal angles, measured m the
same direction, is 4 right angles, and is thus independent of the
number of sides

The systematic discussion of regular polygons with respect to the
inscribed and circumscribed circles is given in the fourth book of

the Elements (We may note that the construction of an equilateral

triangle and square appear in the first book )
The triangle is dis-

cussed in props 2-6, the square in props 6-9, the pentagon (5-side)

in props 10-14, hexagon (O-side) in prop 15, and the quin-
decagon in prop lO Ihe triangle and square call for no special

mention here, other than that any tnangle can be inscribed or
circumscribed to a circle The pentagon is of more interest Euclid
bases his construction upon the fact that the isosceles triangle

formed by joining the extremities of one side of a regular penta-
gon to the opposite vertex has each angle at the base double the
angle at the vertex He constructs this triangle in prop 10, by
dividing a line m medial section, t e the square of one part equal to

the product of the other part and the whole line (a construction given
in book 11 11), and then showing that the greater segment is the

base of the required triangle, the remaining sides being each equal
to the whole line 'Ihe inscription of a pentagon m a circle is

effected by inscribing an isosceles tnangle similar to that constructed
in prop 10, bisecting the angles at the base and producing the bisec-

tors to meet the circle EucUd then proves that these intersections

and the three vertices of the tnangle are the vertices of the required
pentagon The circumscription of a pentagon is effected by con-
structing an inscribed pentagon, and drawing tangents to the circle

at the vertices This supplies a general method for circumscribing
a polygon if the inscribed be given, and conversely In book xm

,

prop 10, an alternative method for inscribing a pentagon is indicated,

for it is there shown that the sum of the squares of the sides of a
square and hexagon inscribed in the same circle equals the square
of the ‘iide of the pentagon It may be incidentally noticed tliat

Euclid’s construction of the isosceles triangle which has its basal
angles double the vertical angle solves the problem of q^uinqucsecting

a right angle, moreover, the base of the triangle is the side of the
regular decagon inscribed in a circle having tlie vertex as centre
and the sides of the triangle as radius The inscnption of a hexagon
in a circle (prop 15) reminds one of the Pythagorean result Aat
SIX equilateral triangles placed about a common vertex form a plane,
hence the bases form a regular hexagon The side of a hexagon
inscribed in a circle obviously equals the radius of the circle The
inscription of the quindecagon m a circle is made to depend upon
the fact that the difference of the arcs of a circle intercepted by
covertical sides of a regular pentagon and equilateral triangle is

of the whole circumference, and hence the bisection
of this intercepted arc (by book lu

, 30) gives the side of the
quindecagon
The methods of Euclid permit the construction of the following

senes of inscribed polygons from the square, the 8-side or octagon,
iG-, 32- , ,

or generally 4 2"-side, from the hexagon, the j2-side
or dodecagon, 24-, 48- . ,

or generally the 6 2'*-side, from the
pentagon, the lo-sidc or decagon, ao-, 40- ., or generally 5 2’*-

side, from the quindecagon, the 30-, 60- or generally 152"-
side It was long supposed that no other inscribed polygons were
possible of construction by elementary methods (1 e by the ruler
and compasses)

,
Gauss disproved this by forming the 17-side, and

he subsequently generalized his method for the {2** -f i)-side, when
this number is prime
The problemof the construction of an inscribed heptagon, nonagon,

or generally of any polygon having an odd number of sides, is readily
reduced to the construction of a certain isosceles tnangle Suppose
the polygon to have (2n i) sides. Join the extremities of one

side to the opposite vertex, and consider the tnangle so formed.
It IS readily seen that the angle at the base is n times the angle at
the vertex In the heptagon the ratio is 3, in the nonagon 4, and
so on The Arabian geometers of the 9th century show^ that the
heptagon required the solution of a cubic equation, thus resembling
the Pythagorean problems of “ duplicating the cube ” and " tri-

secting an angle ” Edmund Halley gave solutions for the heptagon
and nonagon by means of the parabola and circle, and by a
parabola and hyperbola respectively

Although rigorous methods for inscribing tl>e general polygons in
a circle are wanting, many approximate ones have been devised.
Two such methods are here given (i) Divide the diameter of the
circle into as many parts as the jiolygon has sides On the
diameter construct an equilateral tnangle, and from its vertex
draw a line through the second division along the diameter,
measured from an extremity, and produce this line to intercept
the circle Then the chord joining this point to the extremity of
the diameter is the side of the required polygon (2) Divide the
diameter as before, and draw also the perpendicular diameter.
Take points on these diameters beyond the circle and at a dis-

tance from the circle equal to one division of the diameter Join the
points so obtained, and draw a line from the point nearest the
divided diameter where this line intercepts the circle to the third
division from th^ produced extremity

,
this line is the required

lei^th
The construction of any regular polygon on a given side may be

readily performed with a protractor or scale of chords, for it is

only necessary to lay off from the extremities of the given side
lines equal in length to the given base, at angles equal to the intenor
angle of the polygon, and repeating the process at each extiemity
so obtained, the angle being always taken on the same side, or hnes
may be laid off at one half of the interior angles, describing a circle

having the meet of these hnes as centre and their length as radius,

and then measuring the given base around the circumference
Star Polygons —Ihcse figures were studied by the Pythagoreans,

and subsequently engagetl the attention of many geometers

—

Boethius, Athelard of Bath, Thomas Bradwardine, archbishop
of Canterbury, Johannes Kepler and others Mystical and ffnagicu
properties were assigned to them at an early date, the Pythagoreans
regarded the pentagram, the star polygon derived from the pentagon,
as the symbol of healtli, the Platomsts of well-being, while others
used It to symbolize happiness Engraven on metal, &c

,
it is

worn in almost every country as a charm or amulet
The pentagon gives rise to one star polygon, the hexagon gives

none, tne heptagon tvo, the octagon one, and the nonagon two
In general, the number of star polygons which can be drawn with
the vertices of an n-point regular polygon is the number of numbers
which are not factors of n and arc less than

o #0
Pentagrams Heptagrams. Nonograms

Number of n~poxnt and n-sxde Polygons. A polygon may be
regarded as determined by the joins of points or the meets of hnes
The termmation-gfam is often applied to the figures determined
by hnes, e g pentegram, hexagram It is of interest to know how
many polygons can be formed with n given points as vertices (no

three of which are coUmear), or with n given lines as sides (no two
of which are parallel) Considering the case of pomts it is obvious that

we can join a chosen point with any one of the remaining («-i)
points, any one of these (w - i) points can be joined to any one
of the remaining (n - 2), and by proceeding similarly it is seen that
we can pass through the n points in (n - 1) (n -2) . . 2 i or

(» - i)I ways It IS obvious that the direction m which we pass
IS immaterial ,

hence we must divide this number by 2, thus obtainmg
(n-i)!/2 as the required number In a similar manner it may
be shown that the number of polygons determined by n hnes is

(w- 1)1/2 Thus five points or lines determine 12 pentagons,

6 points or lines 60 hexagons, and so on
Mensuration —In the regular polygons the fact that they can be

inscribed and circumscnbed to a circle affords convenient expres-
sions for their area, &c. In a n-gon, i ^ a polygon with tt-sides.

each side subtends at the centre the angle 2ir/n, i e. ^60"^in, and
each mtemal angle is (n - 2)win or (« - 2) i8o®/n Calling the
length of side a we may derive the following relations . Area

Number
of sides

3
1

4
Triangle

|

Square 1 Pentagon
6

,

Hexagon
7

Heptarron
8

Octagon
9

Nonagon
10

Decagon
II

Undecagon
12

Dodecagon

a 60“
i

90®
! X08®

1

120® I28f® >35
* 140® 144® >47A* 150"

B 120° 90®
1

72^ 6c^® 5ir 45
° 40" 36“ 3**° 30"

A 0 43301 X X 72048 2 59808 3 63391 4 8*843 6 18182 7 69421 9 36564 II I9bi 5
R 0 577^5 0 70710 0 83065 I 1 15*3 I 3065 I 4619 I 6180 > 7747 I 9318
r 0 28867 0 5 0 68819 0 86602 1 0183 I 2071 X 3737 1 3388 I 7028 I 8660
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(A) (ir/fi), radius of circum-cirele (H) a»i a cosec (ir/n)

.radios of in-circIe (r) =» ja cot (ir/«)

The table at foot of p 25 gives the value of the internal an^lc
{m), iho angle 0 subtend^ at die centre by a side, area (A), radius
of the circum*circio (R), radms of the inscnbed circle (r) for lthe
simpler polygons, the length of the side being taken as unity

polygokaceaje; iiu botany, a natural order of Dicotyledons,

containing 30 genera with about 700 species, chiefly m the' north

temperate zone, and represented m Great Britain by three

generhj Polygonum, Pumex (Dock, qv) and Oxyria. They are

^
mostly herbs charac terized by the

union of the stipules into a

sheath or ocrea, which protects the

younger leaves in the bud stage

(fig. I
) Some are climbers, as, for

instance, < the British Polygonum
Cofwdbtmltis (black bmdweed) In
'Muehlenbeckia a native

of the Solomon Islands, the stem
and branches arls flattened, form-

ing nbbon-like cladodes jointed at

the nodes The leaves are alter-

nate, simple and generally entire

,

the edges are rolled back in the

bud They arc generally smooth, but sometimes, e^peaally in

mountam species, woolly The small regular, generally her-

maphrodite flowers are borne in large numbers in compound
inflorescences, the branches of which are cymose The parts of

the flower are whorled' (cyclic) or acyclic The former arrange-

ment may be derived from a regular trimerous flower with two
whorls^pf perianth leaves, two staminal whorls and a three-sided

ovary—sudi a flower occurs m the Californian genus Pttrostepa

(fi^. 1) The flower of rhubarb {Rheum) is derived from
this by doubling in the outer staminal whorl (fig 3), and

Fir. 1 —^Lestf of Polygonum,
with part of stem {g, ocrea)

Fio « -—PUrostogia Fig 3 —Rheum Fig 4 —Rumex

that of the dork {Rumex) by doubling in the outer staminal

whorl and suppression of the inner (% 4) In Koentgta^ a

tmy annual less than an inch high, native m the arctic and
sub-arctic regions and the Himalayas, there is one perianth and
one staminal whorl only. Dimerous whorled flowers occur m
Oxyria (mountain sorrel), another arctic and alpine genuj>, 1:he

flowers of which resemble those of Rumex but are dimerous
(fig 5). In the acyclic flowers a 5-merous perianth is followed

Fig 5.—Oxyna»

Fig 7 — Dry one-seeded fruit

of flock {Rumex) cut vertically

(enlarged)

QVy Penairp formed from ovary
wall

5, Seed
e Endosperm
pi, Embryo with radicle poxnt-

Fig 6—Polygonum mg upvmrdsand cotyledons
downwards

by 5 to 8 stamens as in Polygonum (fig 6). The perianth leaves

are generally uniform and green, white or red m colour. They
are free or more or lens united, and persist till the fruit is ripe,

often playing a part m its distribution, and affording useful

characters for distinguishing genera or species. Thus in the docks

the three inner leaves enlarge and envelope the fruit as three
membranous wings one or more of which bear on the back large

‘fleshy warts Less often, as m the South American genus
Trtplarts, the three outer perianth leaves form the agent of

distribution, developing into long flat membranous wings, the

whole mechanism suggesting a shuttlecock The number of the
carpels is indicated by the three-sided (in dipierous flowers two-

sided) ovary, and the number of the styles; the ovary is uni-

locular and contains a single erect ovule springing from the top

of the floral axis (fig. 7) The fruit is a dry one-seeded nut, two-

Fig 8

Rumex obtusifohus, Common Dock
1 Upper part of plant, showing the flowers (about nat sire)

2 Leaf from base of stem (^ nafc size)

3 Fruit enlarged
4. Fruit of Rumex Acetosa (sorrel) (enlarged)

Sided in bicarpellary flowers, as m Oxyna, The straight or

curved embryo is embedded in ai mealy endosperm The flowers

are wind-polhnated, as m the docks {Rumex), where they are

pendulous on long slender stalks and have large hairy stigmas,

or insect-pollinated, as m Polygonum or rhubaii) {Rheum), whei e

the stigmas are capitate and honey is secreted by glands near the

base of the stamens Insect'-pollmated flowers are rendered

conspicuous chiefly by their aggregation in large numbers, as

for instance m Bistort {Polygonum Bisiotia), where the perianth

18 red and the flowers arc crowded in a spike. In buckwheat

{q.v
,
P Fagopyrum) the numerous flowers have a white or red

pcriartth and are perfumed; they are dimorphic, % e there are

two forms of flowers, one with long styles and short stamens,

the other with short styles and i long stamens. In other cases

self-pollination IS the rule, as ‘in knot-grass (P. amculare), where

the very small, sdlltary odourless flowers are very rarely visited

by insects and pollinate themselves by the mcurvir^ of the three

inner stamens on to the styles.

Polygonaceae is mainly a north temperate order A few genera
are tropical, e g Coccoloba, which has 125 species restricted to tropical

and suD-tropical America Polygonum has a very wide distribution,

spreading from the limits of vegetation in the northern hemisphere
to the mountains of tropical Africa and South Africa, through the
highlands of tropical Asia to Australia, and in America as far south
as Chile Most of the genera have, however, a limited distribution

Of the three which are native in the British Isles, Polygonum has
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12 species, Rumex (fig. 8) (ii species) includes the various species of

dock (a V

)

and sorrel {R Acetosa) ,
and Oxyna digvna, an alpine

plant (mountain sorrel), takes its generic name (Gr o^us, sharp)

from the acidity of its leaves Rheum (Rhubarb, q v.) is central

Asiatic

POLYGONAL NUMBERS, in mathematics Suppose we have

a number of equal circular counters, then the number of counters

which can be placed on a regular polygon so that the tangents to

the outer rows form the regular polygon and all the internal

counters are in contact with its neighbours, is a polygonal

number ’’ of the order of the polygon If the polygon be a

triangle then it is readily seen that the numbers are 3, 6, 10, 15

. and generally J«(w4- 1), if a square, 4, 9, 16, . and gener-

ally if a pentagon, 5, 12, 22 , and generally «(3«— i), if a

hexagon, 6, 15, 28, and generally «(2m— i),.and similarly for a

polygon of r sides, the general expression for the corresponding

polygonal number is — i)(r— 2)-{-2]

Algebraically, polygonal numbois may be r(gardf<l as the sums
of consecutive terms of the arithmetical progressions having i for

the first term and i, 2, 3, for the common differences Taking
unit common difference we have the scries 1,1+2 = 3,14-2-1-3
= 6, 1+2 + 3 + 4=10, or generally 1+2 + 3 +w =
ln{n + i)

,
these are triangular numbers With a common difference

2 we liave i, 1 + 3 = 4, t + S 1-5—9, 5 + 7 = Jh.
or generally 1 + 3+ 54- +(2n — i)=n^, and generally for

the polygonal number of the rth order we take the sums of consecu-
tive terms of the senes

!,!+(>'- 2), I + 2 (>' - 2), I + W - I r - 2,

and hence the «th polygonal number of the rih order is the sum of
n terms of this series, % e

,

T + I 4- (r — -a) + I I- 2(> — 2 ) + f- (i f « - I r - i)

— n \- \n n — i.r — 2

The senes i, 2, 3, 4, or generally w, arc the so-called linear
numbers ” (cf FicuRArE Numbehs)

POLYHEDRAL NUMBERS, m mathematics These numbers
are related to the polyhedra (see Poiyhedron) m a manner
similar to the relation between polygonal numbers (see above)

and polygons. Take the case of tetr^edral numbers Let AB,
AC, AD be three covertical edges of

a regiilar tetrahedron Divide AB,
into parts each equal to Ai, so

that tetrahedra having the common
vertex A are obtained, whose linear

dimensions increase arithmetically.

Imagine that we have a number of

spheres (or shot) of a diameter equal

to the distance Ai It is seen that

4 shot having their centres at the

vertices of the tetrahedron Ai will form
a pyramid. In the case of the tetra-

hedron of edge A2 we require 3 along each side of the base, 1 e

6, 3 along the base of Ai, and i at A, making ro m all. To add
a third layer, we will require 4 along each base, t e 9, and i in

the centre Hence m the tetrahedron A3 we have 20 shot.

The numbers i, 4, 10, 20 are polyhedral numbers, and from their

association with the tetrahedron are termed tetrahedral

numbers
This illustration may serve for a definition of polyhedral

numbers . a polyhedral number represents the number of equal

spheres which can 'be placed withm a polyhedron so that the

spheres touch one another or the sides of the polyhedron

In the case of the tetrahedron we have seen the numbers to be
I, 4, 10, .20, the general formula for the nth tetrahedral number is

Jn(n -{• i){n + 2) Cubic numbers are i, 8, 27, 64, 155, t&c ,

or generally n**. Octahedral numbers arc i
, 6, rg, 44,^ &c., or generally

Jw(2n^ + i) Dodecahedral numbers are i, 20, 84, 220, &c , or
generally — 911 + a). Icosahedral numbers are ^I, 12, 48,
124, &c., or generally — 5n + 2)

POLYHEDRON (Gr. iroAvs, many, arbase), in geometry,

a solid figure contained' by plane faces. If the fi^re be entirely

to one Side of any face the polyhedron is said to be “ convex,”

and it is obvious that the faces enwrap the centre once; if, on the

other hand, the figure is to both sides' bf every face it is said to be
** concave,” and the centre is multiply enwrapped by the faces.

Regular polyhedra ” are such as have their faces all equal

regular polygons, and all their solid angles equal, the term is

usually restricted to the five forms in which the centre is singly

enclozed, viz the Platonic solids, while the four polyhedra m
which the centre is multiply enclosed are referred to as the
Kcpler-Poinsot solids, Kepler having discovered three, while
Poinsot discovered the fourth Another group of polyhedra
are termed the “ Archimedean solids,” named after Archimedes,
who, according to Pappus, invented them These have faces

which are all regular polygons, but not all of the same kmd,
while all their solid angles are equal These figures are often

termed “ semi-regular solids,” but it is more convenient to restrict

this term to solids having all their angles, edges and faces equal,

the latter, however, not being regular polygons

Platonic Solids, The names of these five solids are : (i) the

tetrahedron, enclosed by four equilateral triangles, (2) the cube
or hexahedron, enclosed by 6 squares, (3) the octahedron,

enclosed by 8 equilateral triangles, (4) the dodecahedron, en*

closed by 12 pentagons, (5) the icosahedron, enclosed by 20

equilateral triangles.

The first three were certainly known to the Egyptians, and
it is probable that tKe icosahedron and dodecahedron were added
by the Greeks. The cube may have originated by placing three

equal squares at a common vertex, so as to form a trihedral angle

Two such sets can be placed so that the free edges are, brought

mto comcidence while the vertices are kept distinct, llus

solid has therefore 6 faces, 8 vertices -and 12 edges The equi-

lateral triangle is the basis of the tetrahedron, octaliedron and
icosahedron ^ If three equilateral triangles be placed at a
common vertex with their covertical sides coincident m pairs,

it IS seen that the base is an equal equilateral triangle, hence four

equal equilateral triangles enclose a space This solid has 4
faces, 4 vertices and 6 edges In a similar manner, four coVerticaJ

equilateral triangles stand on a square base. Two such sets placed

base to base form the octahedron, which consequently has 8

faces, 6 vertii es and 12 edges Five equilateral triangles ( overti-

cally placed would stand on a pentagonal base, and it was found
that, by forming several sets of such pyramids, a solid could be

obtained which had 20 triangular faces, Which met in pairs to

form 30 edges, and m fives to form 12 vertices This is the

icosalrcdron. That the triangle could give rise to no other solid

followed from the fact that sixcoverticaUy placed triangles formed
a plane The pentagon is the basis of the dodecahedron Three

pentagons may be placed at a common \ ertex to form a solid

angle, and by forming several such sets and placing them in

juxtaposition a solid is obtained liaving 12 pentagonal faces,

30 edges, and 20 vertices.

These solids played an important part in the geometry of the

Pythagoreans, and in their cosmology symbolized the five ele-

ments fire (tetrahedron), air (octahedron), water (icosahedron),

earth (cube), universe or ether (dodecahedron) They were

also discussed by the Platonists, so much so that they became
known as the Platonic solids.” Euclid discusses them m the

thirteenth book of his Elements, where he proves that no more
regular bodies are possible, and shows how to msenbe them m
a sphere This latter problem recenTd the attention of the

Arabian astronomer Abul Wefa (loth century ad), who solved

It with a single op>ening of the compasses.

Mensuration of the Platonic Solids —The mensuration of the regular
polyhedra is readily investigated by the methods of elementary
geometry, the property that these solids may be inscnbcd in and
circumscnl>e<l to concentric spheres being especially useful

If F be the number of faces, n the number of edges per face, m
the number of faces per vertex, and I the length of an edge, and if

we denote the angle between' two adjacent faces byT, the area by A,
the volume by V, the radius of the circum^sphere by R, and of the
in-sphcre by r, the following general formulae hold, a being wnttea
for aiid ^ for 2ir/m —
Stn = cos /^sin a, tan H = cos 8/{s%n^ a — COS®48)f

A = J Pn¥ cat a
V = \rA =s ^Pn F tan 41 cot* a
= 1^ cot* tt cos 37(sin* « — cos®

R — if tan II tan /3 = 4/ sin /J/(sm» a — cos® )8)i

f » |/ tan Jl cot « = ff cot a cos jS/fsln® o — cos® fiy

^ In the language of Proclus, the commentator " The equiiatesoi
triangle is the proximate cause of the three elements, ' fire,' ‘ air * and
' water \ but the square is annexed to the * earth

* ”
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The following Table gives the values of A, V, R, f for the five Polyhcdra —

A
Area

Volume.
V Radius of Circum-sphcre

R
Radius of In-sphcre

r

Tetrahedron
(l 7321 P)

P/<iJi
(0 11785 f) 1 V6/4

1

Cube 6 P ? 1 v/V2 » ¥
Octahedron . P

(3 4*^4 * P)
p s/ih

(0 47140 p) 11^6

Dodecahedron .

(20 04578 P)

P 5 v'{(47 + iW5 )/4o;

(7 0031 19 P) 1 W {(5 1 3 n/5 )/2
}

l ,^{(20 + ii^5)/40|

Icosahedron P 5^3
(8 6605 P)

\

P W{(7 + 3 n/5)/2
}

(2 18169 1') 1 W {(5 + V5)/i} 1 W !(7 + 3 V5)/6 }

Kepler-Poinsot Polyhcdra —Thebe solids have all their faces

equal regular polygons, and the angles at the yertices all equal.

They bear a relation to the Platonic soVds similar to the

relation of star polygons to ordinary regular polygons,

inasmuch as the centre is multiply enclosed m the former

and singly in the latter Four such solids exist (i) small

Stellated dodecahedron; (2) great dodecahedron; (3) great

stellated dodecahedron; (4) great icosahedron Louis Poinsot

discussed these solids^ m his memoir, Sur les polygones et Ics

pol>6dres *’ {Journ Ecole poly [iv
] 1810), three of them having

been previously considered by Kepler They were afterwards

treated by A L. Cauchy (Journ £cole poly [ix] 1813), who
showed that they were derived from the Platonic solids, and
that n^ more than four were possible A Cayley treated

them in several papers Phtl
, 1859, 17, p 123 seq ),

considering them by means of their projections on the

circumscribing sphere and not, as Cauchy, tn soltdo

The small stellated dodecahedron is formed by stellating the Platonic
dodecahedron (by *' stellating " is meant developing the faces con-

tiguous to a specified base so as to form a regular pyramid) It has

12 pentagonal faces, and edges, which intersect in fives to form 12

vertices Each vertex is singly enclosed by the five faces, the
centre of each face is doubly enclosed by the succession of faces about
the face

,
and the centre of the solid is doubly enclosed by the faces

The great dodecahedron is determined bv the intersections of the

twelve planes which intersect the Platonic icosahedron in five of its

edges, or each face has the same boundaries as the basal sides

of five COvertical faces of the icosahedron It is the reciprocal

(see below) of the small stellated dodecahedron Each vertex
is doubly enclosed by the succession of covcrtical faces, while the

centre of the solid is triply enclosed by the faces The great •itellated

dodecahedron is formed bv stellating the faces of a great dodecahe-
dron It has 12 faces, which meet in 30 edges, these intersect in

threes to form 20 vertices Each vertex is singly enclosed by the

succession of faces about it, and the centre of the solid is quadruply
enclosed by the faces The great icosahedron is the reciprocal of

the great stellated dodecahedron Each of the twenty triangular

faces subtend at the centre the same angle as is subtended by four

whole and six half faces of the Platonic icosahedron, in other words,
the solid IS determined by the twenty planes which can be drawn
through the vertices of the three faces contiguous to any face of

a Platonic icosahedron The centre of the solid is septuply enclosed

by the faces

A connexion between the number of faces, vertices and edges of

regular |K)lyhedra was discovered by Euler, and the result, which
assumes the form E -f 2 = F V, where E, F, V arc the number
of edges, faces and vertices, is known as Euler's theorem on poly-
hcdra This formula only holds for the Platonic solids Poinsot
gave the formula E 2^ = cV F, in which k is the number of

times the projections of the faces from the centre on to the surface

of the circumscribing sphere make up the sphencal surface, the area
of a stellated face being reckoned once, and ^ is the ratio “ angles at a
vertex /aw" as projected on the sphere, E, V, F being the same as
before Cayley gave the formula E -j- 2D fV -f- «'F, where

E, V, F are the same as before, D is the same as Poinsot's k with
the distinction that the area of a stellated face is reckoned as the sum
of the triangles having their vertices at the centre of the face and
standing on the sides, and e' is the ratio “ the angles subtended at
the centre of a face by its sides /2ir

"

The following table gives these constants for the regular poly-
hedra, ft denotes the number of sides to a face, ftj the number of faces
to a vertex —

I

F n "1 e e' D k

Tetrahedron 4 4 6 3 3 I I 1 I

Cube 6 8 12 4 3 I I 1 I

Octahedron 8 6 12 3 4 I I I I

Dodecahedron • 12 20 30 5 3 I I I I

Icosahedron 20 12 30 i 3 S I I I

1
Small stellated dodecahedron 12 12 30 5 5 I 2 3 2

1

Great dodecahedron 12 12 30
I

5 5 2 1 3 3
Great stellated dodecahedron 12 20 30 5 3 I 2

!
7 4

1 (iroat icosahedron 20 12 30 3 5 2 I
!

7 7

Archimedean Iboltds —These solids are characterized by
having all their angles equal and all their faces regular

polygons, which are not all of the same species. Thirteen

such solids exist.

1 The truncated tetrahedron is formed by truncayng the vertices
of a regular tetrahedron so as to leave the original*faces hexagons
(By the truncation of a vertex or edge we mean the cutting away of

the vertex or edge by a plane making equal angles with all the faces
composing the vertex or with the two faces forming the edge

) It

IS bounded by 4 triangular and 4 hexagonal faces, there arc 18 edges,
and 12 vertices, at each of which two hexagons and one triangle are
covcrtical

2 The cuhoctahedron is a tesserescae-decahedron (Gr rt<rarap€s-Kai-

dfxa, fourteen) formed by truncating the vertices of a cube so as to
leave the original faces squares It is enclosed by 6 square and
8 triangular faces, the latter belonging to a coaxial octahedron It
IS a common crystal form

3 ihe truncated cube is formed in the same manner as the
cuhoctahedron, but the truncation is only earned far enough to
leave the original faces octagons It has 0 octagonal faces

(belonging to the original cube), and 8 triangular ones (belonging to
the coaxial octahedron)

4 The truncated octahedron is formed by truncating the vertices
of an octahedron so as to leave the original faces hexagons, con-
sequently it IS bounded by 8 hexagonal and 6 square faces

5, 6 Rhombtcubociahedra —Two Archimedean solids of 26
faces are derived from the coaxial cube, octahedron and semi-
regular (rhombic) dodecahedron (see below) The “ small rhombi-
cuDoclahedron " is bounded by 12 pentagonal, 8 triangular and
6 square faces

,
the " great rhombicuboctahedra "by 12 decagonal,

8 triangular and 6 square faces

7. The tcosidodecahedron or dyocaetnacontahedron (Gr 5uo-icai-

rpidKoyra, thirty-two), is a 32-faced solid^ formed by truncating the
vertices of an icosahedron so that the original faces become tnangles
It IS enclosed by 20 triangular faces belonging to the original icosa-

hedron, and 12 pentagon^ faces belonging to the coaxial dodecahe-
dron

8 The truncated icosahedron is formed similarly to the icosidode-
cahedron, but the truncation is only carried far enough to leave the
onginal faces hexagons It is therefore enclosed by 20 hexagonal
faces belonging to the icosahedron, and 12 pentagonal faces belonging
to the coaxial dodecahedron

9 The truncated dodecahedron is formed by truncating the vertices

of a dodccanedron parallel to the faces of the coaxial icosahedron
so as to leave the former decagons It is enclosed by 20 triangular
faces belonging to the icosah^ron and 12 decagons belonging to the

dodecahedron
10. The snub cube is a 38-faced sobd having at each corner 4 tn-

angles and I square, 6 faces belong to a cube, 8 to the coaxial

octahedron, and the remaining 24 to no regular solid.

11, 12. The rhombtcostdodecahedra 62-facod solids arc
denved from the dodecahedron, icosahedron and the semi-regular
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tnacontahedron. In the ** small rhombicosidodecahedron ** there
are 12 pentagonal faces belonging to the dodecahedron, 20 triangular
faces belonging to the icosahedron and 30 square faces belonging
to the tnacontahedron In the “ great rhombicosidodecahedron ^

the dodecahedral faces are decagons, the icosahedral hexagons
and the tnacontahedral squares, this solid is sometimes called the
“ truncated icosidodecahedron "

13. The snub dodecahedron is a 92-faced solid having 4 triangles
and a pentagon at each corner The pentagons belong to a dodeca-
hedron, and 20 triangles to an icosahedron, the remaining 60 triangles
belong to no regular solid

Semi-regular Polyhfdra—Although this term is frequently

given to the Archimedean solids, yet it is a convenient de-

notation for solids which have all their angles, faces, and edges

equal, the faces not being regular polygons. Two sue h solids

exist
:

(i) the rhombic dodecahedron,” formed by trun-

cating the edges of a cube, is bounded by 12 equal rhombs, it

IS a common crystal form (see Crystallography), and (2) the
** semi-regular tnacontahedron,*’ which is enclosed by 30 equal

1 hombs

The interrelations of the polyhedra enumerated above are con-
siderably elucidated by the introduction of the following terms
(i) Correspondence Two polyhedra correspond when the radii
v( ctores from thoir centres to the nud-point of the edges, centre of

the faces, and to the vertices, can be brought mto auncidcnce (2)
Reciprocal Two polyhedra are reciprocal when the faces and ver-

tices of one correspond to the vertices and faces of the other (3)

Summital or facial A polyhedron (A) is said to be the summital
or facial holohedron of another (B) when the faces or vertices of A
correspond to the edges of B, and the vertices or faces of A corre-

spond to the vertices and faces together of B (4) HemthedraU
A polyhedron is said to be the hemihedral form of another poly-
hedron when its faces correspond to the alternate faces of the latter

orholohcdral form, consequently a hemihedral form has half the
number of faces of the holohedral form Hemihedral forms are of

special importance m crystallography, to which article the reader
IS referred for a fuller explanation of these and other modifications
of polyhedra (tetartohedral, enant10tropic, &c

)

It is readily seen that the tetrahedron is its own rociproeal, 1 e

it u: self-reciprocal ,the ciiIk‘ and octahedron, the dodccahidion and
icosahedron, the small stellated dodecahedron and great dodeca-
hedron, and the great stellated dodecahedron and great icosahedron
are examples of reciprocals W e may also note that of the Archime-
dean solids the truncated tetrahedron, truncal ed cube, and trun-
cated dodecahedron, are the reciprocals of the crystal forms triakis-

tetrahedron, tnakisoctahcdron and triakisicosaiitdron Since the
tetrahedron is the hemihedral form of the octahedron, and the octa-
hedron and cube are reciprocal, we may term these two latter soluK
“ reciprocal holohedra " of the tetrahedron Other examples of

rc‘ciprocal holohedra arc the rhombic dodecahedron and cubocta-
he Iron, with regard to the cube and octahedron, and the semi-
regular tnacontahedron and icosidodecahcdron, with regard to the
dodecahedron and icosahedron As examjdes of facial holohedra
we may notice the small rhombiciiboctahedron and rhombic dode-
cahedron, and the small rhombicosidodecahedron an<l the semi-
regular tnacontahedron The correspondence of the faces of poly-
hedra IS also of importance, as may be seen from the manner in which
one polyhedron may be derived from another Thus the faces
of the cuboctahedron, the truncated cube, and truncated octahe-
dron, correspond, likewise with the tnincated dodecahedron, trim
cated icosahedron, and icosidodecahcdron, and with the small and
great rhombicosulodecahcdra
The general theory of iiolyhcdra properly belongs to combmatonal

analysis The determination of the number of different iKilyhcdia
of n faces, i e. n hedrons, is reducible to the problem In how many
ways can inultiplet^, 1 e triplets, quadruplets, &c

,
bo made with n

symbols, so that (i) every contiguous pair of symbols in one multiplet
arc a contiguous pair m some other, the first and last of any miil-

tiplet being considered contiguous, and
(2J

no three symlxils in any
multiplet shall occur in any other This problem is treated by
the Rev T. P, Kirkman in the Manchester Memoirs (1855, 1857-
1860), and in the Phil Trans (1857)
See Max Bruckner, Vieleckc und Vtelfl'ache (1900), V Ebcrhard,

Zur Morphologic der Polyeder (1891).

POLYMETHYLENBS, m chemistry, cyclic compounds, the

simplest members of which are saturated hydrocarbons of

general formula where n may be i to 9, and known as

tn-, tetra-, penta-, hexa-, and hepta-methylene, &c
,
or cvclo-

propane, -butane^ -pentane, -hexane, -heptane, &o. •

—

XHa, CHgCHa XHa CHg XHaCH,.

Wh. ‘=“-<cb.c„
Cyc/o-propane, -butane, -pentane, -hexane

The unsaturated members of the senes are named on the

Geneva system in which the termination -ane is replaced hy-ene,
-dtene, -tnene, according to the number of double linkages in

the compound, the position of such double linkages being
shown by a numeral immediately following the suffix -ene ;

for example I is methyl-i:yc/o-hexadiene— i. 3. An alterna-

tive method employs A. v. Baeyer’s symbol A. Thus
A 24 indicates the presence of two double bonds in

the molecule situated immediately after the carbon atoms
2 and 4, for example II, is A 24 dihydrophthalic acid

(^) (5) (6) C5)
I II

As to the stability of these compounds, most trimethylene

derivatives are comparatively unstable, the ring being broken
fairly readily, the tetramethylene derivatives are rather more
stable and the penta- and hexa-methylene compounds are very

stable, showing little tendency to form open chain c ompounds
under ordinary conditions (see Chemistry: Organic)

Isomerism —No isomerism can occur in the monosubstitution

derivatives but ordinary position isomerism exists in the di-

and poly-substitution compounds Stereo-isomensm may
occur the simplest examples are the dibasic acids, where a as-
(maleinoid) form and a trans- (fumaroid) form have been ob-

served These isomers may frequently be distinguished by
the facts that the acids yield anhydrides more readily than
the trans- acids, and are generally converted into the trans- acids

on heating with hydrochloric acid. 0 Aschan {Ber

,

1902,35,

P 33^9) depicts these cases by representing the plane of the

carbon atoms of the ring as a straight line and denoting the

substituted hydrogen atoms by the letters X, Y, Z. Thus for

dicarboxylic acids (( O JI=X)the possibilities are represented by

^
^ ^ (trans),

^
^ (I)

'I he irons compound is perfectly asymmetric and so its mirror

image (I) should exist, and, as all the trans compounds syn-

thetically prepared are optically inactive, they are presumably

racemic compounds (see 0 Aschan, Chemie der alicykltschen

Verbtndungen, p 346 seq )

General Methods of Formation—Hydrocarbons may be ob-

tained from the dihalogen paraffins by the action of sodium or

zinc dust, provided that the halogen atoms are not attached

to the same or to adjacent carbon atoms (A Freund, Monais
,

1882, 3, p 625, W. H. Perkin, jun
,
Journ Chem, Soc», 1888, 53,

P 213)
CH,CH,Br ^
ClI^CHaBr ^

a CH.CH,aNaBr +

by the action of hydnodic acid and phosphorus or of phos-

phonium iodide on benzene hydrocarbons (F. Wreden, Ann
,

1877, 187, p 153, A v Baeyer, ibid, 1870, 155, p. 266), ben-

zene giving methylpentamethylene ,
by passing the vapour of

benzene hydrocarbons over finely divided nickel at 180-250® C.

(P, Sabatier and J. B Senderens, Compies rendus, 1901, 132, p
210 seq); and from hydrazines of the type NH NHg
by oxidation with alkaline potassium femcyanide (N Kijner,

Journ prak. Cherny 1901, 64, p. 113) Unsaturated hydro-

carbons of the series may be prepared from the corre-

sponding alcohols by the elimination of a molecule of water,

using either the xanthogenic ester method of L TsohugaefF

{Ber 1899, 32, p 33^2)’ C„H2„.iONa->C32,.,iOCS*SNa(R)
4- R SH; or simply by dehydrating with

anhydrous oxalic acid (N Zelinsky, Ber
, 34> P 3^49) >

and by eliminating the halogen acid from mono- or di-halogen

polymethylene compounds by heating them with quinoline.

Alcohols are obtained from the corresponding halogen com-

pounds by the action of moist silver oxide, or by warming them

with silver acetate and acetic acid; by the reduction of ketones

with metallic sodium; by passing the vapours of monohydne
phenols and hydrogen over finely divided nickel (P Sabatier and

J. B Senderens, loc. at,); by the reduction of cyclic esters with
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sodium and alcohol (L. Bouveault and G. Blanc, Comptes rendus,

1903, 136, p. 1676, 137, p. 60), and by the addition of the

elements of water to the unsaturatcd cyclic hydrocarbons on

boding with dilute acids.

Aldehydes and KeUmes .
—^The aldehydes are prepared m the

usual manner from primary alcohols and acids The ketones

are obtauied by the dry distillation of the calcium salts of di-

basic saturated aliphatic aads (J Wishcenus, Ann,, 1^93, 275,

p 309) .
[CHjiCHj CO.j2Ca [CHgCHgj^CO, by the action of

sodium on the esters of acids of the adipic and pimclic acid

series (W. Dieckmann, Ber
, 1894, 27, pp 103, 2475) •

—

CH- CHo CH,. CO^RCH^ CH^ CH^
CH^ CHjj COgK CHg CHgd O ’

by the action of sodium ethylate on 8-ketonic acids (D Vor-

lander, Ber
, 1805, 28, p. 2348) .

—

CI 1*< VOgH
N:o CHo

>CIl2 Cllgv
Vo,

VO'CH^ /

from sodio-mdonic ester and a/?'unsaturatcd ketones or ketome

esters —
/CU, —COv

(RO,C)2CHa -I- Ph CH CH CO CH, PhCH<; >CH2,
Vh(CO,jR) co^

from aceto-acetic ester and esters of a^-unsaturated acicls^,

followed by elimination of the carboxyl group ‘

CH3 CQ CH/COjR + CH-CO^R •

yCH2';CRV
•CO< VllCO.R,

Vh.co /

by the condensation of two molecules of aceto-acetic ester with

aldehydes followxd by saponification (E Knoevenage), Ann
,

I&94, p' 2$, 1896, 288, p 321, Bff
, 1904, 37, p 4461) —

- /CHj CHR'
CH,,2CH, C0-CH„ CG,R + OHC R' “^CH, C,^

’ Vh - CO
from I 5-diketones which contain a methyl group next the

keto-group (W Kerp, Ann , 1896, 290, p 123)

3CH^C0 CH3 •

yCH^ C(CH3)^
'(CH,)2C<( Vh;

^CH^ CO'^

by the condensation of succinic acid with sodium ethylate, fol-

lowed by saponification and elimination of carbon dioxide .

—

and from the condensation of ethyl oxalate with esters of other

dibasic acids in presence of sodium ethylate (W. Dieckmann,
Ber., 1897, 30, p. 1470, 1899, 32, p 1933)

—
COCFU

CO,R

/CO,R

CO chV
CHo

Aads may be prepared by the action of dihalogen paraffins on
sodie-maloruc cster^ or sodio-aceto-acetic ester (W H Perkin,

)un
,
Jaurn Chem Soe*, 1868, 53, p^ 194) —

C^H^ra -f 2NaCH(CO^R)a (CHg)^(COaR)2 -f CH2(C02R)j,;

ethyl butane tetracarboxylate is also formed which may be
converted into a tetramethylene carboxylic ester by the action

of' bromine on its disodnim derivative (W H. Perkin and
Sinclair, ibid , 1829, 61, p 36) The esters of the acids may
also be obtained by condensing sodio^malonic ester with
tt'halogen derivatives of unsaturatcd acids

.CH COoR
CH, CH< GBr COgR ^ NaCHfCO^lg CH, GH<;

| ;

^C^COjjR)^

by the action ofidiazomethaae or.diazoacetic ester on the esters

of unsaturated acids, the pyraaolmc carboxylic esters 50 formed
losing nitrof^ whenr heated and 3neHing acids of the cyclo'

propane senes (B. Buchner, Ber., 1^90, p 7^3, Amt.^ iJ^5,

284., pj tta; V. Peebmann, Ber,, 1894, 27, p. 1891) —
CH'COgR N N'CH’CO^R

CHgN^-f 11 ( I

CH pyc— CH CO»R

CHCa,R

and by the Grignaad reaction (S. Malnogren, Ber , ^1903, 36, pp
668, 269*,* Nv Zelinsky, ibid., 1902., 35, p. X687),

Cyclo^propane Group.

Trtmethvlene, C.,H^, obtained by A Freund (Manats,, 1882, 3,

p 625) by heating tnmcthylfcne bromide Avith sodium, is a gas, which
may be liquefied, the hquid boiling at -35® C. (749101104 It dis-

solves gradually m concentrated sulphtinc acid, forming propyl
sulphate. Hydnodic acid converts it into «-propyl iodide. It is

decomposed by chlorine in the presence of sunlight, with explosive
violence. It is stable to cold potassium permanganate.

Cyclo propane carhoxyhc aetd, CoH^ COj^Hi is prepared by heating

the i.i-dicarboxyhc acid, and by the hydrolytas of its mini©, formed
by heating y-chlorbutyro- nitrile with potash (L Hehry and.P Dalle,

Chem Centralhlatt, 1901, i, p. 1357, 1902, i,p 913) It is a colour-

less oil, moderately soluble in water
The I I dtcarboxylic acid is preparerl from ethylene- dibromide and

sodio-maloiuc ester The nng is si>ht by sulphiirio or hydrobromic
acids. The as i z-cyclo-propane ^icarboxyhe aetd is formed by 011101-

natmg carbon dioxide from cyclo propane tricarboxylic acid -123
(from a/8“dibrompropianic ester and sodio-maloiiic cstci) The
/ni«5-acid IS prodticed on heating pyrafoHn-4 5-dicarboxylic ester,

or by the action of alcoholic potash on a bromglutanc c’stcr It

does not yield an anhydride

CycXo-butane Group

CycXo-hutane, C4H8, was obtained by H. Willstftttrr (Ber
, 1907,

40, p 3979) by the reduction of cyclobutene by the Sabatier and'
Senderens method It is a colourlcfis liquid which boils at C ,

and its vapour bums with a luminous flam© Reduction at 180-
200° C by the above method grves fi-butane

Cyclo-^«/c7i^, C4HQ, formed by distilling trimethyl-cyr/o-butyl-

ammonium hydroxide, boils at 1.5^2 o® C (see N. Zehnsky, ihid
,

p 474.^ , G Schwetcr, ibid
, p 1604)

When sodio-malonic ester is condensed with trimethylene bromide
the chief product is ethyl pentane tetracarboxylate, tetramethyhnsi
I 1‘dtcarboxylic ester bting also formed, and from this the free

aud may be obtained on hydrolysis It melts at r54-ii56^ C,
losing carbon dioxide and passing into ryr/o-butane carboxylic acid,

C4H7CO2H This basic acid yiekls a monobrom derivative which,
by the^ action of aqiicmis potash, gives the coirresponding hydroxy*-
ryrfo-biitane carboxylic acid, C4Ho(OH) CO2H Attempts to elimi-

nate water from this acid and so produce an unsaturatcd acid were
unsuccessful, on warming with suliiliuric acid, carbon monoxid©
IS eliminated and c:>'c/<)-butanono (keto*tctramethylftrc) la probably
formed
The truxiUic acxd^, CigH^gO^, which result by the byrlrolyitio split-

ting of truxilhnc, CTftH4cN.20B, arc phenyl derivatives of cyc4o>-\mtKsm.

Their constitution was determinod by C Liobermann (Ber*, 1888,

21^ p 234a, i88q, 22, p. 124 seq ) They are polymers of annamio
acid, into which they readily pass on distillation Ihe oxacid
on oxidation yields l^nzoic acid, whilst the /9-acid yields benxil
in addition The a-aoid is dipheiiyi-a.4-'CVtflo-butane dicarboxylio
acid -13, and the j^acid diphenyl-3.4-cydo-butane dicarboxylio
acid -I 2. By alkalisi they arc transtorined into stcreo-^isomers,

the o-aad gmng 7-truxillic acid, and the
;3-acid 8*truxiUic acidi

The a-acid was synthesized by C N Kiibcr (Ber
, 1902, 34, p. 2411,

1904, 37, p. 2274), by oxidizmg diphenybz 4r5tv3/o-butane'bismethy*«
lone malonic acid (fron ciunanue aldehyde and inalomc acid in the
presence of quinoline) with potassium permanganate.

Cydo-pxniane Group

Derivatives may be prepared in many cases by the breaking down
of the benzene ring when it contains an accumulatioa of negjativo
atoms (T Zincke, Ber., 1886-1894; A Hontzsoh, Ber

,

1887, 20, p.»

2780, 1889, 22, p 1238), this type of reaction being gieneraUy brought
about by the action of chlonneion phenols ini the presence of alkalis
(sec Chemistry Organic) \ somewhat related example is seen in
the cai^ of crocomc acid, which is formed by tlio action of alkaline
oxidizmg agents an hoxa^oxybenzene -r-

HOCC(OH) C(OH) HOC CO CO HO C COv
:i

\

^ w II ;go
HO-CC(OH) C(OH) HO C CO CO HO C CO^
Hexa-oxybenzene Rhodizonic acid Crocomc acid

Cyclo’pentane, CuHjq, is obtained from (;yi:/o-pcntanonc by reducing
it to the correspondmg secondary alcohol, converting tlus into tlie

lodo-compound, which is finally reduced* to the hydrocarbon (J.
Wislicenus,

, 1893, 275, p. 327) It is a colourless hqyid which
boils at 50- 51" C Methyl-cyclp-pentane, first obtained
by F Wreden (Ann

, 1877, 187, p 163) by the action of hydriodic
acid and red phosphorus pn benzene, and cqnsidprorl.tp

benzenp, is obtained synthetically by the action qi sodiuip pn 1.5
dibromhexane, and by the action of magnesium on a<x1ylbutyl
iodide (N Zelinsky, Ber

, 1902, 35, p 2684), It is a hqutd^boiHng
at 72P C. Nitric aad gr. 1 42) oxidizes rt to succinic and acetic
acids Cyckt-pentene, a liquid obtiMmed by the action of
alcoholic potash pn lodo-cvr/o-pentane boils 45® Q Cyclo-
pentadiene, CjH,, is femnd In the ftrst runnkigs from crude benzene
distillations It is a-hquid which bods, at 41^ Q ,

It rapidly poly-
merizes to di-^jyf/b-pcntadiene^ The CHg* group is ven^ ^eactwc
and behaves in a similar manner to the grouping 'CO fcO* in
open<oha(mfcoinpoiind9y#^gi with aldehydes aqd’ ketones it givws -the
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ftilvenes, substances cbatactemed by their intense orange-red colour

HC CH.
(Ji Thiele, Bar

,
lyoo, 33, p 66^) Phenytfuhtn,

1
>C CHPh,

HC CH^
obtained from bcnzaldchydc and fyf/o-penta<hcnc, forms dark red
l^ates. Diphenylfulven^ from benzophenone and cvr/©-pcntadiene,
crystallizes in deep red prisms Dtm$thylfulmn is an orange-
colourod oil which oxidizes rapidly on exposure Concentratod
vutohimc acid converts it into a deep red tar*

(lycXo-penianoney first prepared puro by the distillation of
calcium adipate (] WisHcenus, Arm

, 1893, 275, p 312), is also ob-
tained by the action of sodium on the osiers of pimelic acid

,
by the

distillation of calcium succinate, and by hydrolysis of the (acIo*

pentanone carboxylic acid, obtained by condensing adipic and
oxalic esters in the presence ofl sodium ethylate Reductimi gives
rrr/cMpentanol, C^H^OH
Crocomc aetd (dioxy-cvc/o*pentcno-trione), CgHgOg, is formed when

triquinoyl is boiled with water, or by the oxidation of hexa-oxyben-
/cne or dioxydiquinoyl in allcMine solution (T ZiiDcko, Ber

, 1887,
20, p 1267) It has the character of a qnmeme On oxidation iti

yi^ds ryc/o^pentane-pentanono (leuconxc aad)
Derivatives' of the cyclo pentane group arc met with m the break-

ing^down products of the terpencs (q v
)

Campholactone, is the lactone of trimethyba 'I't^-cvcIo-

pcntanol-5-carboxylic acid- 3 For an isomer, tbocampholacione
Uhe lactone of' tnmethyl-2'2’3-cyc/o-pentanol-3-carboxylic acid-i)
sceW 11 Perkin, Jim ,

Chem 5of
,
IQ03, 19, p 61 Lauronoltc

acid, CftHj.O^ IS tnmcthyl-2 2 3-cvr/o-pentcne-4-acid-i Isolauro-
nolic acid, CyH^^Oa, is trimcthyl-2 2 3-6vr/o-pentenc-3-acid-4

Campholic acid, Ci„Hih02, is Ictramethyl-i 2 2 3-c:yc/o-pcntane

acid-3 Camphonomc acid, C^H^Oa, is trimcthyl-2 2 3-ryc/o-penta-
none- 1 -carboxylic acKl-3 Camphorphorone, CgHj^O, is mcthyl-2-
isobuty-lene-s-fvr/o-pcntanone-i Isothujone, CjoHjoO, is dim-
cthyl-i 2-isopropyl-3-cyc/p-pcntcne-i-onc-5 (F. W Scmmler, Ber

,

1000, 33. p 275 )

L Bouveault and O Blanc (Comptes rendus, 1903, 136, p 1460),
prepared hydrocarbons of the cyr/o-pentanc senes from err/o-

hexane compounds by the exhaustue methylation jiroccss of \ W
Hofmann (see Pyridine) For phenyl derivatives ot the cyclo-

pentane group see F R Japp, Jour Chem Soc , 1897, 71, pp 139,

144 ,
H Stobbe, ^nn

, 1901, 314, p m, 315, p 219 seq
, 1903,

32f), p 347
Qydo-hexane Group

Hydrocarbons —CycXo-hexane, or hexahydro benzene, CnH,2, is

obtained by the action of sodium on a boiling alcoholic solution of

1 6-dibromlicxane, and by passing the vapour of benzene, mixed
with hydrogen, over finely divided nickel It is a liquid with an odour
like that of benzene It boils at 80-81° C Nitric acid oxidizes it to
adipic acid When heated ivith bromine in a sealed tube for some
days at i50-2oo°^C

,
it yields 124 5-tttrabrombenzcne (N Zelinsky,

Ber
, 1901, 34 p 2803) It is stable towards halogens at ordinary

temperature Benzene hexachloride, C,^H(,C1q, is formed by the
action of chlorine on benzene in sunlight By recrystallization
frgra hot benzene, the a form is obtained in large prisms which melt
at 157° C

,
and at their boiliim-point decompose into hydtochlonc

acid and tnchlorbcnaiene llic /3 form results by chlorinating
boiling benzene in sunlight, and may be separated from the a varied
by distillation m a current of steam. It Stiblimcs at about 310° C
Similar varieties of* benzene hcxabromide arc known
Hexahydrocymene (methyl- 1 -isopropyl-4-cyf/o-hexanc), is

important since it is the parent substance of many terpencs (a t».)

It isi obtained by the reduction of i 4 dihrommonthanc with sodium

(J dc Montgolncar, Ann chim, phys

,

1880 19, p 158), or of

cymene, limonenc, bv Sabatier and SenderensS method
It IS a colourless liquid vmich boils at 180° C.

Cyclo-hexene (tetrahydrobcnzcnc)
,

was obtained by A v.

Baeyer by removing the dements of hydriodlc acid from lodo-
cydo^hexane on boiling it with quinoline It is a liquid which boils

at 82® C Hypochlorous acid converts it into 2-chlor-cydo-hexanol-i,
whilst potasswim perraauganate oxidizes it to ^yc/o-hexandi-ol

Cyclo-hexadtene (dihydrobcnzcnc), C^He—fwo isomers are pos-
sible, namely <iyr/o-hexadiene-i 3 and ryc/o-hcxadienc-i‘4 A v
Raeyer obtained what was ^ prooably a mixture of the two by
heating 1*4 dihrom-cyc/o^hexanc with quinoline. C Harries {Ann

,

328, p 88) obtained them tolerably pure bY tlie dry distillation

of tne phosphates of i 3-diamino and i *4 dlammo-cyc/o-hexane.
The 1*3 compound boils at 81-82° C. and on oxidation yields succmic
and oxalic acids. The i 4,compound also boils at 81-82* C. and on
oxidation g^ves succinic and malonic acids

Altohols ~-Cyc\o-hexanol, CgHnOH, is produced by the reduction
of the oorrespondmg ketone^ or of the loaUydnn of qumite Nrtnc
acid oxidizes it to adipic acid, and chromic acid to cyrfo^hexanonc
Qutnite (cyc/o-hexanediol-i 4) is preparedby reduemg Ae correspond-

ing. ketone with sodium amalgam, as-, and fran:s-inodificatiQns

being,obtained which may be separated by their acetyl derivatives.

PJUovo^uciU (^yrlo-hexanc-triobi’a 5) is obtained by reducing an
aqueous solutioft of phloroglucih with .sodium (W. Wiilicenus, Spt

,

i8Q4« %7, p. 35j). ^ercite (ryc/d-hcxana-pentol-i 2 3*4 5), Isolated

from acorns In 1849 by H. Braconnot (Annk chim. phys [3], 27,

P 392) I
crystallizes m colourless prisms which melt at 234° C When

heated in vacuo to 240° C it yields hydroquinonc, quinonc and
pyrogallol It is dextro-rotatory A laevo-form occurs m the
leaves of Gymnema sylvesixe (F B Power, Journ. Chem Soc

, 1904,
85, I>- t»24)

Jnosite (cyc/©-hexane»-hexol), C«Hfi(OH)„ —The inactive form occurs
in the muscles of the heart and in other parta of the human body,
i he d-form is found as a methyl ether lu jiimte (from the luice of Ptnus
lamberitna, and of caoutchouc from Maleza rortUna of idada^ascar)

,

from which it may be obtained by heating with hydriodic acid.

The /-form is also found as a methyl cUier in qucorachite By
mixmg the d- and /- forms, a racemic variety mdting at 253° C is

obtame^l A dimethyl ether of inactive inosite is dambomte which
occurs in caoutchouc from Gabon

Ketones— Cydo-hexanone, CgHjoG, is obtained by the distillation

of calcium pimelate, and by the electrolytic rcductiwi of phenol,
using an alternating current It is a colourless liquid, possessing
a peppermint odour and boiling at 155* C Nitric acid oxidizes it

to adipic acid It condcnscfi under the influence of sulphuric acid
to form dodccahydrotriphcnylenc, C|ollj54, and a mixture of ketones
(C Maanul, Ber

,

1907, 40, p 15^ Mcthyl-i-cydo-hexanone-^,
CHjC-Ii^O, IS prepared by the hydrolysis of pulegone. It is an
optically active liquid which boils at 168-169° C Homologucs of

menthonc may be obtamed from tlie ketone by successive treatment
with sodium amide a«d alkyl halides (A Haller, Comptes rendus,

1905, 140, p 127) On oxidation with mtne acid (sp gr i 4) at
60-70° C

,
a mixture of — and - -methyl admic acids is obtained

(W Markownikoff, Ann
, 1905, 336, p 299) It can be transformed'

into the isomeric methyl i-cydo-he xanone-2 (O. WaUach, Ann,, 1904,
329, p 368) For 1 -cyclo-A<?Aano»^-4, obtained by distilling

7-mcthyl pimelate with lime, see 0 Wallach, Bef
, 1906, 39,

P 1492
Cyclo-hexane-dwne-i 3 (dihydroresorcin), was obtained

by G Merling {Ann
, 1894, 278, p. 28) by reducing resorcin m hot

alcoholic solution with sodium amalgam Cycle hexane-dione-i is

obtamed by the hydrolysis of sucoino-succimc ester. On reduction
it yields quinito If combines with bcnzaldehyde, in the presence
of hydrochloric acid ,

to form 2<'benzyl-hydroquinone. Cyclo-
hexane-trione-i 3 5 (phloroglucin) is obtained by the fusion of%nany
resins and of resorcin with caustic alkali It may be prepared
synthetically by fusing its dicarboxylic ester (from malonic ester
and sodio malonic ester at 145° C.) with potash (C. W Moore,
Journ Chem, ">00

, 1904, 85, p 1O5) It cryst^izes m pnsma, which
luilt at 218° C With ferric chloade it gives a dark violet
coloration It exhibits tautomenration, since in many of its

reactions it shows the properties of a hydroxylic substance
Phodtzomc acid (dioxydiquinoyl), CgH^O^, is probably the enokc
form of an oxypentaketo-cyf/o-heacane It is formed by the
1 eduction of triquinoyl by aqueous sulphurous acid, or in the form
of its potassium salt by washing potaissium hexa-o^g^benzene with
alcohol (R Nietzki, Ber

,

1885, 18, pp. 513, 1838) Triquinoyl
(hexaketo-ci'f/o-hcxane) CgOg 8H^p, is formed on oxidizing rhodi-
zonic acid or h( xa-oxybenzene. Stannous chloride reduces it to
hexa-o\ybenzene, and when boiled with \\ai;er it yields crocomc
acid (dioxy-cyc/e-pentene-triono).

Qydo-hexenones —Two types of ketones are to bo noted m this

group, namely the afi and 37 ketones, depending upon the position
of tlic double linkage in the molecule, thus

.

XH, CH.
H,C< >C

XH CH«

These tivo classes show characteristic differences in properties
For example, on reduction with zinc and alcoholic potash, the aj9

compounds give saturated ketones and alio bi-molecular compounds,
the $y being una0ected: the 0y senes react with hydroxylautmne
in a normal manner, the oj8 yield oxamino-oximes

Methyl-i-cydo-hexme-i^one-^, CHjX^H^O, is obtained by condens-
ing sodium aceto-acetate with metbylene lodid^ the ester so formed
bemg then hydrolysed Isocamphorphorene, ^1^40, is ttimethyl'
i*G*6.-cyr/o-hexenc-i-onc 6 Isocarnphor, CkjHj^O, is methyl-

i

i50i)ropyl-3-cy<;/u-hexene-i-one 6
Acids =—Hexahydrobensoxc aad. G^Hu CO.jH, is obtained by the

reduction of benzoic acid, or by tne condensatibn of l'5^dibroinpen-
tane wrth disodio-malonic ester It crystallizesm small plate»which
melt at 30-31° C and boil at 232-233° C (I C Lumsden, Journ,
Chem, Soc

, 1905, V 9^ "^ke sHlphochlonde of the acid on
redaction with tin and hydrocKkmo amd gives hexahydr&lMopHeml,

a col6«irloss oU which boils at 158-160® C, (W Borsche,
Ber., 1906, 39, p 39«)

acid, CjH-(0H)4G0.2H (tetra-oxy-^iy^r/e^-hlBxanc caxbox^ic
acra) . found in coflPee beans and in qumin bark. It crystaUiros^
Id coiovrless prisms* and is optically active When heated to about
250® C it IS transformed into qulnide, pmbably a lactone, which on-
heatrag with baryta water gives an maettre quime acid.

Hexahydroph$hahc aceds, CeH,o(CO^H)2 (^ycfo^hexancdioarboxyliC
acids) —^threeacids-of BUs group are known, coaitaimiig the Caib-
oxyl-groupe in the 1*2, 1*3, and 1*4 positions, and each' hi two
stcreo^isomcnc forms and trani~), Thf^aiihydride< of the eih*vr
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acid, obtained by heating the anhydnde of the trans-aetd, forms prisms
which melt at 192® C When heated with hydrochloric acid it passes

mto the /ra«5-variety The racemic fraws-acid is produced by the

reduction of the dihydrobromide of A^-tetrahydrophthalic acid or

a“ ® dihydrophthalic acid It is split into its active components
by means of its quinine salt (A. Werner and H. E Conrad, Ber

,

1899, 32, p 30^6) Hexahydrotsophthaltc aetds (^vf/o-hexane-i*3-

dicarboxylic acids) are obtained by the action of methylene iodide on
disodio-pentane tetracarboxylic ester (W H Perkin, Journ Chem
Soc

, 1891, 59, p 798), by the action of tnmethylene bromide on
disodio-propane tetracarboxylic ester, and by the reduction of

isophthalic acid with sodium amalgam, the tetrahydro acids first

formed being converted mto hydrobromides and further reduced
(A V Baeyer and V Vilhger, Ann

, 1893, 276, p 255) The ris-

and trans’ forms can be separated by means of their sodium salts

The trans-acid is a racemic compound, which on heating with acetyl

chloride gives the anhydnde of the cts-acid

Hexahydfoterephthalic aetds (eyefo-hexane i •4-dicarboxylic acids) !

These acids are obtained by the reduction of the hydrobromides of

the di- and tctra-hydroterephthalic acids or by the action of ethylene
dibromide on disodio-butane tetracarboxylic acid An important
dcnvative is succtno^succtntc acid, C,Hj02(C0aH)2, or cyc/o-hexane-
dione-2’5-dicarboxylic acid-i 4, which is obtained as its ester

by the action of sodium or sodium ethylate on succinic ester (H.
Fehling, Ann, 1844, 49, p 192, F

with acetic anhvdnde. When boiled with caustic soda ft isomcnzes
to a mixture of the a®^ and a-** dihydrophthalic acids The a®^
acid IS obtained by boiUng the dihydrobromide of the a® ® acid with
alcoholic potash or by continued boiling of the a ® * acid with
caustic soda.
The A® ® acid is formed when phthahe acid is reduced in the cold by

sodium amalgam or by heating the a® ® and a® ® acids with caustic
soda The fraws-modification of a ® ® acid is produced when phthalic
acid is reduced by sodium amalgam in the presence of acetic acid
When heated for some time with acetic anhydride it changes to the
ris*form The frans-acid has been resolved by means of its

strychnine salts mto two optically active isomerides, both of which
readily pass to A ® ® dihydrophthalic acid (A NcMlle, /onrw Chem
Soc

, 1906, 89, p 1744).
Of the dihydrotereohthalic acids, the a^ * acid is obtained by heat-

ing the dibromide of the a ® tetrahydro and with alcoholic potash. It

cannot l>e prepared by a direct reduction of terephthalic acid On
warming with caustic soda it is cx)nverted into the a ^ ® acid The a ^ *

acid IS also obtained by the direct reduction of terephthalic acid.

It is the most stable of the dihydro acids The a ' ® acid is obtained

I

by boiling the cis- and irans- a ® ® acids with water, which arc obtained

I

on reducing terephthalic acid with sodium amalgam in faintly alka-
line solution The relationships existing between the various
hydrophthalic acids may be shown as follows —

Hermann, Ann, 1882, 211, p 306)
It crystallizes in needles or pnsms, and
dissolves in alcohol to form a bright
blue fluorescent liquid, which on the

addition of ferric chlonde becomes
cherry red The acid on heating loses

C(X and gives cyc/o-hexancdione-i 4
Tetrahydrobenzoic aetd (cvf/o-hexene-

I -carboxylic acid - 1) ,
COaH Three

structural isomers are possible The
A^ acid results on boiling the a® acid

with alkalis, or on eliminating hydro-
bromic acid from i-brom-cvr/o-hexanc-

Sodtuut atptal^am {hot)

^ Sodium
and 1 ftrahydko

l| Ihat amalgam (hot)

I
A I Ikikahydro

I
Ilydrohrotntde

^
on reduction

Hexamn dro

-Phthalic acid-
Sodtum amalgam -f acetic acid

Sodium amalgam {foUt)

_A Dihydro *

1Iydt ob) omide with
alcoholic potash

A 4 Dihydro

Anhpdridt with
acetic anhydiide

A 1 Dihvdko

I'

a3 B Dihydro (trass )

, ^ Act tic (inhydi ide

L A B Dihydro (cis )

carboxylic acid i The a® acid is

formed on the reduction of benzoic acid
with sodium amalgam The a* acid is

obtained by eliminating the elements of

water from a-oxy-cyc/o-hexane-i-carb
oxylic acid (W H Perkin, jun

,
Joutn

Chem 5oc
, 1904, 85, p 4^1) Shiktmtc

aetd (3 4 6-triox^- a ‘-tetrahydrobenzoic
acid) IS found in the fruit of Illtctum

reltgtosum On fusion with alkalis it

yields para-oxybenzoic acid, and nas-

cent hydroffen reduces it to hydro-
shikimic acicl Sedanohe acid,

which is found along with sedanonic

'sodium
amalgam

A Dihydro

fPRl PHTHALIC ACID

Sodium amalgam in

I
faintly alkaline solution

/ A - B Dihydro

Boil with water

l^A 1 B Dihydro

I
Sodium amalgam Sml+ NaOH

AL Tktrahydro -

^ I

Dibromide -4

Reduce l I alcoholic potash

I y Remove IIBrfrom
A 1 T Dihydro<— 7;

dibi omide

“>A 1 Tetrahydro

Hydrohronude
I
on 1 eduction

-Hpxah\dro

acid, in the higher boihng
fractions of celery oil, is an ortho-

oxyamyl- A®-tetrahydrobenzoic acid, sedanonic acid being ortho-
vaicry 1- a ^-tetrahydrobenzoic acid (G Ciamician and P Silber, Ber

,

1897, 30, pp 492,501, 1419 seq) Sedanohe acid readily decom-
poses into water and its lactone sedanolid, the odorous
constituent of celery oil

7 etrahvdfophthahc aetds {cyclo - hexene dicarboxyhc acids)

,

CgH^(CO^H)2 Of the ortho-senes four acids arc known The
a 1 acid IS obtained as its anhydnde by heating the a® acid to

220® C
,
or by distiUmg hydropyromelhtic acid Alkaline potassium

permanganate oxidizes it to adipic aad The a® acid is formed
along with the a* acid by reducing phthahe acid with sodium
amalgam in hot solutions. The a* acid exists in cts- and trans-
forms The /zans-vanety is produced by reducing phthalic acid,

and the rtj-acid by reduemg a ® ^ dihydrophthalic acid.
In the meta-senes, four acids are also known The a ® acid is formed

along with the a® (cts) acid by reducing isophthalic acid The
trans A ® acid is formed by heating the /;z5-acid with hydrochloric
acid under pressure The a** acid is formed when the anhydnde
of tetrahydro rimesic acid is distilled (W, H Perkm, jun., Journ,
Chem Soc

, 1905, 87, p 293)
In the para-scncs, tmee acids are known The a ’ acid is formed

by the direct reduction of terephthalic acid, by boiling the a® acid
with caustic soda, and by the reduction (in the heat) of a dihydro-
terephthahe acid The a® acid exists in cis- and trans- forms, these
are produced simultaneously m the reduction of a ^ ® or a dihydro-
tercuhthalic acids by sodium amalgam
There are five possible dihydrobenzoic acids One was obtained

in the form of its amide by the reduction of benzamide in alkaline
solution with sodium am^gam (A Hutchinson, Ber

,

1891, 24,
p 177). The A^* acid is obtained on oxidizing dihydrobcnzalde-
hyde with silver oxide or by the reduction of meta-tnmethyl-
aminobenzoic acid (R. Willstatter, Bet,, 1904, 37, p. 1859)
Of the dihydrophthalic acids, five are known in the ortho-senes,

two of which are stereo-isomers of the cts- and fran^-type, and a
similar number are known in the para-senes The a * * acid is

obtained as its anhydnde by heating a® dihydrophthalic anhydnde

Cyo\o-heptane Group

QyeXo-heptane (siiberane), C7H14, obtained by the reduction of

suberyl iodide, is a lujuid which boils at 117° C On treatment
with bromine in the presence of aluminium bromide it gives chiefly

pentabromtoluene When heated with hydnodic acid to 230® C
it gives mcthylhexamethylene On oxidation with nitric acid
(sp gr. I 4) it yields pimchc acid^ Dt suberyl, C^H^j, a thick

oily liquid, boiling at 290 291® C
,

is obtained by the reduction ot

suberyl bromide
CycXo- hepiene, iJ» obtained by the action of alcoholic potash

on suberyl iodide, and from cyc/o-heptane carboxylic acid, the amide
of which by the action of sodium hypobromile is converted into

n'f/o-heptanamme, which, in its turn, is destructively methylated
(R Willsthttcr, Ber

, 1901, 34, 131) CycXo-heptadiene 1 C7H10,

IS obtained from heptene (A^^illstatter, /or at.). It is identical

with the hvdrotropthdine, which results by the destructive methyla
tion of tropane

Euterpene (trimethyl-i 4 4-<;rr/c-heptadiene i s) , Cj^Hj^ is prepared

from dihydroeucarveol fey the action of hydrobromic acid (in

glacial acetic acid solution] and reduction of the resulting product
It yields I 2 -dimethyl 4-ethylbenzene (A v Baeyer, Ber

^ 1897, 30,

p 2075) CycXo-heptatriene (tropilidine), C^Hg, is formed on dis-

tilling tropine with baryta, and from cyc/o-neptadiene by forming
its addition product with bromine and heating this with quinoline

to 150-160® C (R WilLstatter, loc at) Chromic acid oxidizes it

to benzoic acid and benziddehyde With bromine it forms a di-

bromide, which then heated to 110® C decomposes into hydro-

bromic acid and benzyl bromide.
CycXo-heptanol

,

CjHi^OH, is formed by the reduction of siiberone,

and by the action of silver nitrite on the hydrochloride of cyclo-

hexanamine (N. Demjanow, Centralblatt, 1904, i, 1214)
CycXo-hebtanone (subcrone), is formed on the dis-

tillation ol suberic acid with lime, and from a-hrom-cyclo heptane*
carboxylic acid by treatment with baryta and subsequent distilla-

tion over lead peroxide (R. Willstatter, Ber

,

1898, 31, p 2507)
It is a colourless hquid having a peppermint odour, and boiling

at 178*5-179 5® C Nitnc acid oxidizes it to w-pimelic acid
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Troptlene, is obExinod in small quantities by the distill ition

of a-methyltropmo methyl hydroxide and by the hydrolysis of $-

intthyltropi line with dilute hydiochlonc acid It is an oily liquid,

with an odour resembling that of bcnzaldehvdc It forms a benzal
compound, and gives an oxymethylene derivative and cannot be
oxidized to an acid, reactions which point to it being a ketone con
taming the grouping -CH^CO- It is thus to bo rtganled as a
cy( Jo hcptenc-i-one-7

Cyclo heptane carboxvhc acid (subcranic acid), C^H^CO^H, is

obtainoil by the reduction of ryr/o-hcpUne-i-carboxvhc " acid,

from brom-cvf/o-heptane bv the Gngnard reaction, and "by the re-

duction of hydrotropiluline carboxvlic acid bv so hum m alcoholic

solution (R Willstcltter, Bd’/
, 1898, 31, p 250^) The corresponding

oxyacid is obtained by the hydrolysis of the nitrile, which i'* formed
by the addition of hydrocyanic acid to subcrone (A Spiegel, Ann

,

1882, 211, p 117)
Four cve/o-heptenc carboxylic acids arc known Cyclo-/ro/>/^M/»-i-

cavboxylic acid i is prepared from oxysuberanic acid This acid
when heated with concentrated hydrochloric acid to 1 20-1 30® C
yields a chlor-acid. which on warming with alcoholic potash is trans-

formed into the ryc/o-heptene compound Cyc\o-heptenc'2 -caybox\ lie

acid‘i IS formed by the reduction of cyr/o-heptatriene 2 4 6 -carb-
oxylic acid-i On boiling with caustic soda it isomcn/cs to the
corres ending i-acid

Cycl ) hi ptatriene rarhox\ltc aetd^, C7H7CO2H All four arc

known According to E Buchner {Ber
, 1898, 31, p 2242) they may

be represented as follows —

AI3J5*r«t Al,4£orY

The a-aetd (a-isophcnylacetic acid) is obtained by the hydrolysis
of i)seudo jhenylacctamidc, formed by condensing dici7oacetic ester
witn benzene, the resulting pscudophenyl acetic ester being then left

in contact with strong ammonia for a long time /8 Isophenylacetic

acid is formed by strongly heating pscudophenylacetic ester in an
air free scakd tube and hydiolysing the resulting

j3-isophenylacetic
ester 7 I sophenvlacetic acid is obtained by heating the 3 and 8

acids for a long time with alcoholic potash (A Emhorn, Ber
, 1894,

27
, II 2828, E Buchner, Ber, 1898, 31 p 22^9) Z Isophenvl

ac tic acid is obtained by heating the ioJmcth\late of anhvdro
ecgonine ester with dilute caustic soda (A Emhorn, Ber

, 1893, 26,

P ^^9)
Numerous ammo derivatives of the cyc/n-heptane series have been

prepared bv R VVillstatUr m ^hc course of his investigations on the
constitution ot tropme (qv) A mmO'Cydo-heptane (subcrylammc)
IS obtained by the reduction of subcrone oxime or by the action of

sodium hypobroniite on the amide ot cycloheptane caiboxylic acid

Cyclo-octane Group

Few members of this group are known By the distillation of the
calcium salt of azelaic acid H Mayer (Ann

, 1893, 275 p 363)
obtained azelain ketone, Cj^Hj^O, a liquid of peppermint odour
It boils at 90-91® C (23 mm )

and is readily oxidized by potassium
permanganate to oxysubcnc acid It is apparently cyc/o-octanone
(sec also W Miller and A Tschitschkin, CenUalblatt, 1899, 2,

P 18*)
Pseudopelleherine (methyl granatonine), C,H,,NO, an alkaloid of

the pomegranate, is a derivative of cyc/o-octane, and resembles
ti opine m that it contains a nitrogen bridge between two carbon
atoms It is an inactive base, and also has ketonic properties
On oxidation it yields methyl granatic ester, which by the exhaustive
methylalion process, is converted into homopiperylene dicarboxylic
ester, HO,C CH CH CH2 CH^ CH CH CO,H, from which suberic
acid may t>e obtained on reduction When reduced in alcoholic
solution by means of so hum amalgam it yields methyl granatoline,
C^HiPHNCHg, this substance, on oxidation with cold potassium
permanganate, is converted into granatoline, C^Hi^NO, which on
distillation over zinc dust yields pyndine Methyl granatoline on
treatment with hydriodic acid and red phosphorus, followed by
caustic potash, yields methyl granatmme, which when heated
with hydriodic acid and phosphorus to 240° C is converted into
methyl granatamne, NCHi, and granatanlnc, The
hydrochloride of the latter base when distiiled over zme-dust yields

a-propyl pyridine By the electrolytic reduction of pscudopellet-
icnnc, iV-methyl granatamne is obtained, and tins by exhaustive
methylation is converted into a ^^^^s-dimethyl granatamne Tins
latter compound readily forms an lodmcthylate, which on treatment
with silver oxide yields the corresponding ammonium hydroxide
The apimomum hydi oxide on distillation decomposes into tnmethyl-
amine, water and cyc/o-octadicne i 3

CHa CH—CHa CH^ CH -CHg CHg CH—CH*
CHa ^Me CO CHg NM * CHg -^CH^ HO NM ^CHa

CH/CH—CHa CH. CH—CHa CHj CH- CHa
Pseudopelleticnno V-methyl

granatanine

CHgCH—CHa CH—eHj CHg CH CH
Cl4 NMe CH' ^ dHa HO NMc^CHa^ CH^ CH
CHaCH-==CH CH, CH=CII CHaCH.CH
A methyl tyc/o-<.ctadit ne
l^rrtiia^aniao

dycXo-octadiene

,

Cj,H,2, as above prepared, is a strong-smelling oil

which decolorizes jxitassium permanganate solution instantaneously
It readily polymciizcs to a di-cyc/o-octadicne and polymer
(R Willstattcr, Ber

, 1905, 38, pp 1975, 1984, G C lamician and P
SillKr, Ber

, 1893, 26, p 2750, A Pi(cinini, Gazz
, 1902, 32, i p 2bo)

fi-cyclo-octadiene has been prepared from methyl granalinine
lodmcthylatc

Cydn-octane, C^H,^ is obtained by the reduction of the above
unsaturated hydrocarbon by the Sabatier and Senderens's method
It is a liquid which boils at 146 3-148® C and possesses a strong
camphor odour On oxidation it yields suberic acid (R W'lUstatter,
Bl/

,

1907, 40, IP 957) O D ebn* r Ber, 1902, 35, ip 2129
253!^, i903> 3b, p 43iii) obtained compounds, which in all irobabi
lity are ^yc/o-octadienes, by the distillation of /8-vinyUcryhc acid,

sorbic acid, and cinnamenyl acrylic aeid with anhydrous baryta,

Cydo-nonane Group
According to N Zelinsky (Ber

, 1907, 40, p 780) cyclononanone,

CftHj^O, a liquid boiling at 95-97° C
,
is formed on distilling sebacic

acid with lime, and ^om this, by reduction to the corresponding
secondary alcohol, conversion of the latter into the iodide, and
subsequent reduction of this with zinc, cyclo nonane, CjHig, a liquid
boiling at 1 70-1 72® C is obtained

POLYNESIA, (Gr iroXo?, many, and v^o-os, island), a term

sometimes used to cover the whole of the oceanic islands in

the central and western Pacific, but properly for the eastern

of the three great divisions of these islands The chief groups

thus included are Hawaii, the Ellice, Phoenix, Union, Manihiki
and Marquesas groups, l^moa and Tonga, the Cook, Society,

'fubuai and Tuamotu groups, and many other lesser islands

(See Pacific Ocean, section on Island, and separate articles

on the principal groups, &c )

*

The Polynesian Race—For the ethnological problems offered

by Polynesia no thoroughly satisfactory solutions have yet been

found By some the term Polynesian has been treated as a
synonym for Malayo-Polyncsian, and has been made to include

all the brown races of Malaysia, Melanesia, Micronesia and
Polynesia linguistically, physically and mentally this view

IS untenable Whatever be the origin of the Polynesians, they
are not Malays, though, themselves of mixed blood, they have
probably certain racial elements in common with the latter,

who are undoubtedly hybrids There is every reason to be-

lieve that the Polynesians are ethnologu ally a far older race

than the Malays, who, as they now exist, are a comparatively
modern people, and thus Friedrich Muller’s and D G Brinton’s

theory, that they form a branch of the Malays, fails Joseph
Dcniker declares the Polynesians a separate ethnic group of

the Indo-Pacific area, and in this view he is followed by A H.
Keane, who suggests that they are a branch of the Caucasic

division of mankind who possibly migrated in the Neolithic

period from the Asiatic mainland Of the migration itself no
doubt is now felt, but the first entrance of the Polynesians into

the Pacific must have been an event so remote that neither by
tradition nor otherwise can it be even approximately fixed.

The journey of these Caucasians would naturally be in stages

Their earliest halting place was probably the Malay Archi-

pelago, where a few of their kin linger in the Mentawi Islands

on the west coast of Sumatra Thence at a date within historic

times a migiation eastward took place The absence of San-
skrit roots m the Polynesian languages appears to indicate that
this migration was in pre-Sanskntic times Whether anything
like a definite date can be fixed for it may well be questioned
Abraham Fornander^ has, however, with great probability,

traced back the history of the Hawaiians to the 5th century
He has studied the folk-lore of those islands exhaustively, and
from this source comes to the conclusion that the Polynesian
migration from the Indian Archipelago may be approximately
assigned to the close of the ist or to the 2nd century The
traditions of many of the Polynesian peoples tend to make
Savaii, the largest of the Samoan Islands, their ancestral home
in the East Pacific, and linguistic and other evidence goes to

^ An Account of the Polynesian Race (1878), 1 168.
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support the theory that the first Polynesian settlement in the

East Pacific was in Sajnoa, and that thence the various branches

of the race made their way in all directions Most liKely Samoa
was the hrst group permanently occupied them Owing
to the admixture of the Polynesians with the Papuans in h'lji

some authorities have thought the first settlement w^as in

those islands, and that the settlers were eventually driven thence

by the Papuan occupiers We ran, however, account for the

presence of Polynesian blood in Fiji in another way, viz by the

intercourse that has been kept up between tlie people of Tonga
and Fiji If the first resting-place of the Polynesians was in

that group, there is good reason to believe that Samoa was the

first permanent home of the race

It used to be doubted whether these people could have gene
from the Indian archipelago so far eastward, because the pre-

vailing winds and currents are from the east But it i*; now
well known that at times there are westerly^ wunds in the region

ov^r which they would have to travel, and that there would be no

insuperable difiiculties in the way of such a voyage The Poly-

nesians are invariably navigators ThcTC is ample e^ndence

that in early times they were much better seamen than they

are at present Indeed their skill m navigation has greatly

declined sint c the\ hav^e become known to Furopeans They
used to construct decked vessels capable of cairying one or two
hundred persons, with water and stores sufficient for a voyage
of some weeks duration These vessels w'ere made of planks
well fitted and sewn together, the joints bemg caulked and
pitched ^ It IS only in recent limes that the construction of

such v'essels has ceased The people had a knowledge of

the stars, of the rising and setting of the constellations at

different seasons of the year, by this means thty determined
the favouiable season for making a voyage and directed their

course

The Polynesians were by no means a saviige people when
they entered the Pacific Indeed theu* elaborate historical

leg< nds show that they possessed a considerable amount of

civil ‘zation Those who are familiar with these legends, and
have studied name manners and customs, see many unmis-

takable proofs that the Polynesians had, at their migration,

considerable knowledge and culture, and that the race has

greatly deteriorated

'I’he Polynesians are physically a very fine race On some
islands thev average 5 ft lo in m height I>e Quatrefages,

in a table giving the stature of different races of men,2 puts the

natives of Samoa and Tonga as the tallest people in the world

He gives 5 ft 9*92 m as their average height They are well

developed m proportion to their height Their colour is a brown,
lighter or darker generally according to the amount of their

x‘\posurc to the sun— being darkei on some of the atolls where
the people spend much time in fishing, and among fishermen

on the volcanic islands, and lighter among women, chiefs and
others less exposed than the bulk of the people Their hair

IS dark brown or black, smooth and curly, very different from
the frizzly mop of the Papuan or the lank straight locks of the
Malay They have very little beard Their features are gen-

erally fairly regular and often beautiful
,
eyes invariably black,

and m some persons oblique, jaws not projecting, except m a
few instances, lips of medium thickness; the noses are naturally

long, well shaped and arched, but many are artificially flat-

tened at the bridge m infancy Their foreheads are fairly high,

but rather narrow The young of both sexes are good-looking

The men often have more regular features than the women
Formerly the men paid more attention to personal appearance
than the women Polynesians generally are of singularly

cleanly habits, love bathing, and have a taste for neatness and
order Their clothing is simple : a loin cloth for the men and
for the women a girdle or petticoat Of leaves Sometimes
women cover the shoulders, and on great occasions the men
robe themselves in tapa, bark-cloth The men are usually

^ Coco-nut fibre and the gum which exudes from the bread-fruit
tree are generally used for caulking " and " pitching " canoes

- The Hwnan Species (International Scientific Senes), pp 57-60

tattooed m elaborate designs from the nav^el to the thigh, and
often around mouth and eyes

As a race the Polynesians arc somewhat apathetic An
encTvating climate and lavish natural resources incline them to

lead easy lives On the more barren islands, and on those more
distant from the equator, they show more energy Undci
certain circumstances they become excitable, and manifest a

kmd of care-for-nothing spirit As sa>^agtfc they were strict

m their religious observances and religion came into almost

e\ery action of life, and thev hav^e been, m most instances, easily

led to accept Christianity Their essential trait is their per-

ennial cheerfulness, and their fondness for dance and song and
every sort ol amusement ^ They are shrewd, intelligent and
possess much common <;ense Where they have from earl)

years enjo^yed the advantages of a good education, Polyresian

youths liave proved themselves to possess intellectual powers
of no mean order They are almost mvanably fluent speakers,
with many of them oratory seems to be a natural gift, it is also

carefully cultivated An orator will hold the interest of his

hearers for hours together at a political gathering, and in his

speech he will brmg m historical allusions and prcoedenls, and
will make apt quotations from ancient legends m a manner wlvch
would do credit to the best parliamentary orators Many of

them are \eiy^ brave, and think little of self-sacrifice for others

where duty or familv honour is concerned

Polynesian society is divided into the family and the clan 1 ach
clan has a name which is usually borne l)yoncot the oldest members,
who IS the chief or head for the time Ixing Ibis clan system no
doubt generally prevailed in early times, and w'as the origin of the
pnncipal chieftainships But changes have been mad" m most 01

the islands In some the head of one clan has become king over
scve‘ral In many cases large clans ha\ c been divided into scctionj
under secondaiy heads, and have even been subdivided
As a rule ntar relations do not intermarry In some islands this

rule is rigidly ad he icd to There have been cxcej^t ions, however,
cvpcciall}" in the case of high chiefs, but usually great care is taken
to prevent the union of those within the prescribed limits of con-

sanguinity Children generally dwell with their km on the father’s

side but they have equal rights on +hc mothtr's side, and sometimes
they take up their abode with their mother's family Ihe only
names used to express particular relationships arc father and
motlifT, son and daughter, brothei and sister There is u‘^ually

no distinction between brothers (or sisters) and cousins, all the
children of brothers and sisters speak of each other as brothers and
sisttrs, and they caU uncles and aunts fathcis and mothers Above
the ulationship of ])arents all are simply anccstois, no term being
used for grandfather which w’ould not cxpially apply to any more
remote male ancestor In the sirac way tlierc is no distinctive

term for grandchild A man sixjaks of his grandchild as his son
or daughter, or simply as his chifd Polygamy was often practised,

espcscially by chiefs, and also concubinage. In some places a widow
was taken by the brother of her deceased husband, or, failing tlic

brother, by some other relative oi the deceased, as an additional wife
Divorce was an easy matter, and of frequent occunence, but, as a
Tule, a divorced wife would not marry again without the consemt of

her former husband An adulteTor was always liable to be killed

by the a^gnoved husband, or by some member of his clan If

the culpnt himself could not be reached, any member of the clan

was liable to suffer in his stead In some islands feunale virtue w'as

highly regarded Perhaps of all the groups Samoa stood highest

in this respect There was a special ordeal through which a bride
passed to prove her virginity, and a proof ot her immorality brought
disgrace upon all her relatives But in other islands there was much
freedom in the relations of tho sexes Owing to the almost promis-
cuous intercourse which prevailed among a portion of the race, in

some groups titles descended through the mother and not through
the father In Hawaii there was a peculiar system of marriage

^ Wrestling and boxing, a kind of hockey and football, canoe and
foot races, walking-matches, swimming, archery, cockfighting

fishing-matches and pigeon-catching are among their pastimes.
Of mdoor games they have a nnmbw, many bong of a gambling
nature Much time is ipent, e'specially after the evening meal,

m asking riddles, in rhyming, &c. The recital of songs and myths
js a common amusement, and on special occasions there is dancing
The night-dances were generally accompanied by much indecency

and immorality
* Dr Lewis H Morgan, m Ancient Society, pp 4IQ-423, makes the

Polynesians to have distinctive terms for grandfather, grandmother,
grandson and granddau^tcr. In this he is mistaken Itis'evident

from his own lists that the Hawaiian kupum means simply an
ancestor In like manner mooptma simply means a descendant
of any generation after the first
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Llionslxip, " brothers with then wives, and sisieis with their

.bauds, possessing each other m common There also, especially

the ease ol chiefs and chieftamcsses, brothers and sisters somc-
Lcs mtcrnmrncd But these customs did not prevail in other

ups It IS almost certain tliat they did not prevail in Haw^aii in

ly times, but that Bicy were the result of that deterioration m the
c which th<ir traditions and many of their customs indicate '

Yornen have always occupied a relatively high position among
Polynesians In most groups they have great influence and are
ited with much respect In some eases they take lur^ditary

Qs and hold high omccs As among their congeners in Mada-
car, so al'^o in parts of Polynesia, there may be a queen or a chief-

aess in her own right, and a woman in high position will command
nueh respect, and wiU exercise as great authority, as a man would
the same posit;on Everywhere infanticide prevailed, in some
the smaller islands it was regulated by law in order to prevent
T-populatK>n It was also a very common practice to destroy

foetus, but paients were affectionate towards their children

2 practice of adopting children was, and still is, common Often
re IS an exchange made between members of tiie same clan,

sonietimes there is adoption from v ithoiit Tattooing generally

vailed among the men, different patterns being followed in differ-

groups of islands In some a laiger portion of the bpdy is

tooed than in others A youth was considered to be in his

lonty until he was tattooed, and m former tunes he would have
chance of manymg until he had, by subinicling to this process,

ved himself to be a man Puberty m the other sex was gem rally

iked by fcrtstmg, or some other demonstration, among the femalo
nds Old age is generally honoured Often an infenor chief
I give up his title to a younger man, ye‘t he himself wall lose but
Ic by so doing The neglect of aged persons is extremely rari

hoperty belonging to a clan is Held in common Each clan

ally iiossesses land, and ov*. r this no one member has an cxrlusivo

it, but dll luivc an cxiual light to use it llie chief or recognized
d pf the clan or section alone can properly dispose of it or assign
use for a time to an outsider, ami even he is espected to obtain
consent of the heads of families before he alien.ites the properly

IS land IS handed dowm thiougn successive generations under the

nmal contiol of the recognued head of the clan Changes
X been made in many islands in this rispeet, but there can be
Ic reason to eloubt that the )oint ownciship of prope'rty in clans

) common among the entire race in foimor tunes
n early times the head of each clan was suprc'me among his

1 people, but in all matters he had associated with him the

icijial men oi heads of familie^s in the clan Then united
hoiily extendeal over all the members and the possessions of the

1, and they were independent of every other clan There are iii

le places vestiges of this piimitiv^e state of society still remaining,
transition to a hmitod pi to a despotic monarchy may be tracccl

mean^ of the ancient legends m some islands, and m others it is

natter of iccent history One elm being more numerous and
mger than another, ami its chief being ambitious, it is c^y to

how by conquering a neighbouring elan he increased theiinport-
c of his elan and extended his owai pow ei In some of the islands

> transition process has hardly yet developed into an absolute
narehy We may even see two or three stages of the* progress
3ne instance a certain clan has the right to nominate the principal

pf over an entire distnet, though it is known as the ruling elan,

lule IS mainly conffued to this nomuiation, and to decision for oi

mst war In all other respects tfie distnet enjoys the pnv ilegc

^elf-government In another pasc the nominal king over a dis-

t, or over an entire island, can be elected only from among the
tubers of a certain clan, the monarchy bung elective witkuii that
nc, but this kmg has little authority. In other cases a more*

potiv monarchy has grown up—the prowess of oi e man leading

the subjugation of other clans Even in tbii> case the chiefs or

Morgan has founded one of his forms of family—the consanguine
n tlic supposed existcnrc iii foimer times among the Malays and
ynesians of the custom of " mtermarnage of brothers and sisters,

11 and collateral, in a group " All the evidence he finds in support
his is (i) the existence of the custom above mentioned in Hawaii,
I (2) the absence of special terms for the relationship of uncle,
it £md cousin, this indicating, he thinks, that these were regarded
fathers, mothe*rs, brothers and sisters He admits that " the
ges with resficct to marriage which prevailed when the system
s formed may npt prevail at the present time *’ But he adds
b sustain the deduction it is not necessary that they should

'

icient Society^ p 408 )
Morgan has given special terms for grand-

her and grandmotlier, because it would prove too much to show
,t ^he people had no grandfatjhers, &c. But these terms arc used
ancestors of any generation The terms used for grandchildren,
like manner, are used for any generation of descendants He
s (p 40O) the terms of husband and wife are used in common by
roup of sisters or brothers, but the fact is that tlie words used for

)b^iid and wife ,m Hawau siniply mean male and female In
le islands there are terms used for wife in the most strict sense
e word wife is not used more exelusiyely among us than among
le Polynesian people

heads of clans sonictimcs still bold tbeir propci (y and rule over their
own people, only rendering a kind of feudal service and paying
tribute to tho king
1 he Polynesians arc exceedingly fond of rani and ot title s Much

deference is paid to chicts and to persons of rank, and special
terms are generally employed in addussing these Ev^ry part of a
chief’s body and all his belongings ha\e names different from those*

employ* d for common people llu grade of rank whieh a person
occupies will often be mdicafcd by the language in which he is

addressed Ihus, in Samoa thei( arc four different terms for lo

come sau is for a common man, malm mai is a respectful term
for a person without a title, susu mat for a title*! chief, and afio

mat for a member of the royal family JLn addressing chiefs, or
others to wliom one wishes to bo respectful, the singular numbti
of the personal pronoun is rarely used

,
the dual is employed instead,

—the dual of dignity or of nspcct
Offices and titles are seldom hereditary in our sense of the term,

as descending from father to son They are rather elective within
the limits of the clan, or the division of a qlan A common practice
IS for tlm holder of a fiigh title to nominate a successor, and his
nomination is generally confirme*d by the cliiqfs, or hi ads of house-
holds, with ivhom the right of election lests In ancient times the
authority of a high chief or king did not usually extend to any
details of government But m Hawaii there are liaditions of a wi$e
king who interested himselt in promoting the social well-being of
the ptople, and ma^e good laws for their guidance- Usually all

matUrs affecting a distnet or an inland were stttled by the chiefs
of the district, while those of a single village wire settled by a
council consisting of the chiefs anb heads of households in the v illag<

In some islands each clan, or each village, would feel itself at liberty

to make war on anotlur clan or village without consulting the views
of any higher authority Indeed the rale was for each clan or dis-

trict to settle its owai affairs In the case of offences against
individuals, either the prison injured, or another moniber of his

elan, would avenge the injury done Tor most offences there was
some genertilly rc'cognizcd punishment— such as death for murder
or adult* ry, but often vengeance would fall upon another person
instead of the wrongdoer In avenging wrong, a member of the

vilKge or of the clan to which the offender belonged would serve
etjually will to satisfy their ideas of justice if the culpril*5iimself

could not be easily reached Sometimes all the members of the
family, or of a village, to w hich a culprit belonged would flte from then
homes and take rehige in another vnllage, or seek the protection of a
powerful chief In some places, in cases of crime, the meml:)ers of

the family or village would convey the culprit bound— sometimes
even carrying him like a pig that is <0 be 1 died—and place him with
apologies before those against whom he had transgressed The
Ignominy of such a procee*ding was gem rally considered sufficient

atonement for the gravest offences There wire slaves in many
islands, ealher persons conquered 111 war, 01 those who had been
condemned to lose their personal liberty on account of e^al conduct
Pottery w as not manufacluresl by the Polynesians a fact w Inch,

it has been argued, goes far to prove the remoteness of the Polv-
nesian migration fiom the Malay Arcliipclago, vehere there is not a
singl* tnl^ which docs not jxissess the art It may, however, be
that, inovang among small coral islands for scores of generations and
thus without materials, they lost the art Ihosc of them who
possessed pottery obtained it from the Papuans In most of their

manufactures they were, however, in adv^ance of the Papuans
They made use of the vegetable fibres abounding m the islands, the
v\omcn manufactunng cloth, chiefly from the bark of the paper
mulberry {Morub papvr,feya), but also in some islands from the
bark of the bread-fruit tree and the hibiscus Ihis m former
times furnished them with most of their clothing Ihey also made
v^anous kinds of mats, baskets and fans from the leaves of the pan-
danus, the bark of the hibiscus, from species of bohmena 01 other

Urticaceous plants Some of their mats aie very beautifully made,
and in some islands they are the most valuable property the people
possess The people also use the various fibre-producing p'ants for

the manufacture of ropes, coarse string and fine cord, and for making
fishing nets The nets arc often very large, and are netted with a
ne'cdle and mesh tos in hand -netting among oursdves

The Polynesians, who hav e alw'ays been entirely without metals,

arc clever w’orkers m wood Canoe and house building are trades

usually confined to certain families The large canoes in which they
formerly made long voyages arc no longer built, but various kinds

of smaller canoes are made, from the commonest, which is simply

a hollow^ed-out tree cut into form, to the finely shaped one built

upon a keel, the joints of the v'anous puces being nicely htted, and
the whole stitclied together with cord made from the husk of coco-

nuts Some of the larger canoes are ornamented with rude carving,

and m some islands they are somewhat elaborately decorateti with
inlaid mother-of-pearl Ihe houses are gencially well and elabor-

ately made, but nearly all the ornan\ontation is put on the msidc of

the roof
They manufacture several wooden utensib for household use,

- Sec a remarkable example in Pomander's Accouttf of the Poly^

nebian Race, 11 89
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such as dishes or dc5cp bowls, head-rests and stools Having no
metal or other vessels in which to boil water, all cooking is done by
baking, generally in holes m the ground 1 hey also make wooden
gongs, or drums They used to make wood( n fishhooks, clubs,

spears and bow s They still make wooden fishspears and carved and
inlaid combs They employ the bamboo for making drums and
flutes Formerly knives were made of bamboo, which is still some-
times used for that purpose In the manufacture of these things
they employed a Izcs made of stone, shell or hard wood, and a wooden
dull pointed with stone, shell or bone They made mother-of-pearl

fishhooks, and they still use a part of those old hooks—or aitihcial

bait—in combination with steel hooks, the native-made portion

being generally shaped like a small fish For water-vessels, &c ,

they employ gourds and large coco-nut shells, in preparing which
they pour m water an 1 allow the pulp or the kernel to decav, so that

it may be removed without breaking the rind or shell Their drink-

ing cups are ma le of half a coco-nut shell Sharks’ teeth, shells

and bamboo were formerly generally used as cutting instruments
for shaving and surgical operations They employ vegetable dyes
for painting their bark-cloth, calabashes, See in some islands they
also use a red earth for this purpose Their cloth is generally
ornamented with geometrical patterns Any drawings of animals,

&c
,
which they make are exceedingly inartistic, and no attempt

is made at perspective Their musical mstrumoists arc few and rude
—consisting of the drums and flutes already mentioned, and shell

trumpets
The Polynesians were all polytheists Without doubt many of

their gods are deified men, but it is clear that some are the forces

of Nature personified, w'hile others appear to represent human
assions which have become identified with particular persons who
avc an existence m their historical myths' But the conception

which they had of Tangaloa (Taaroa and Kanaloa in some islands)

IS of a higher order Among the Tahitians he was regarded as
" the first and principal god, uncreated and existing from the

beginning, or from the time he emerge I from po, or the world of

darkness " He was said to be the father of all the gods, an 1

creater of all things, yet was scarcely reckone \ an object of worship
"

Dr Turner says, “ the unrestricted, or uncon hlioned, may fairly

be regurded as the name of this Samoan Jupiter
” ^

The w'orship of certain of the great go Is was common to all the

people in a group of islanis Others were go Is of villages or of

families, while others were gods of mlividuals Tlic gods of clans

were probably the spirits of the ancestors in their own line In
some islands, when the birth of a child was expected, the aid of the
gods of the family was invoke 1, beginning with the go 1 of the father

The god prayed to at the instant of birth became the go 1 of the
child In other places the name of the child’s go 1 was declared

when the umbilical cord was severed The go Is were supposed to
dwell in various animals, in trees, or even 1 1 Inanimate objects, as a
stone, a shell, &c In some islan Is idols bearing more or less resem-
blance to the human shape were ma le But in all eases the material

objects were regarded simply as the abodes of the immaterial spints

of the gods
Their temples were either national, for a single village, or for

the god of a family They were sometimes largo stone enclosure!

{maiae), sometimes a grove, or a house The pnncipal priests were
a particular order, the priesthood being hereditary In some eases,

howev»‘r, the father of a family was pric-^t m his own household and
presented offerings an 1 prayers to the family god

In some islands human sacrifices were of frequent occurrence, in

'others thev were offere 1 only on very rare and exceptional occasions,
when the demand was made by the priests for something specially

valuable The usual offerings to the gods w^ere food The system
of taboo was connected wath their religious rites There were two
ways by which things might become taboo (i) by contact with
anything belonging to the god, as his visible representation or his

pnest Probably it was thought that a portion of the sacred essence
of the god, or of a sacred person, was directly communicable to
objects which they touched (2) Things were made taboo by' being
dedicated to the god

, an d it is this form of taboo which is still kept up.
If, e . any one wishe, to preserve his coco-nuts from being tadeen,
he will put something upon the trees to indicate that they arc sacred
or dedicated They cannot then be used until the taboo is removed
Disease and death were often connected with the violation of taboo,
the offended go Is thus punishing the offenders Disease was
generally attributed to the anger of the gods Hence offerings, &c

,

were made to appease their anger. The firstfruits of a crop were
usually dedicated to the gods to prevent them from being angry,
and new canoes, fishmg-nets, See

,
were dedicated by prayers and

offerings, in order that the gods might be propitious to their owners
in their use

^ The following books may be consulted on this subject RevW W Gill’s Myths and Santas from the South Pactfic, Dr Turner's
Samoa, and Mr Shortland’s Maori Religion and Mythology, Sir
George Grey, Polynesian Mythology

Polynesian Researches^ 1. 323
^ Tahitian Dictionary
* Samoa, p 52

The Polynesians invariably believe m the existence of the spirit

of man after the death of the bodj’’ Their traditions on the condi
tion of the dead vary considerably in different groups

,
yet there is a

general agreement upon main points Death is caused by the
departure of the spirit from the body The region of the dead is

subterranean When the spint leaves the body it is conveyed by
waiting spirits to the abode of spirits In most islands the place

of descent is known It is generally towards the west In some
traditions there is a distinction between chief and common people
in the spirit world In others all are much alll^c in condition Some
traditions indicate a marked distinction between the spirits of

warriors and those of others the former go to a place where they
arc happy and arc immortal, while the latter are devoured by th(

gods and arc annihilated In some, however, the spirits arc said to

live again after being eaten Some speak of the abode of spirits

as being in darkness, but usually the condition of things is similar

to tnat which exists upon earth Amongst all the people it is

believed that the spirits of the dead arc able to revisit the scenes of

their earthly life The visits are generally made m the night, and
arc often greatly dreaded, especially when there may be any supposed
reason for spite on the part of the dead towards living relatives

Some writers have connected Polynesian cannibalism with religion

In the Cook and Society Islands, when a human being was offered

as a sacrifice, the pnest presented an eye of the victim to the king,

who either ate it or pretended to do so Probably the earliest

human sacrifices were the bodies of enemies slain in battle As
it was supposed by some that the spirits of the dead were eaten by
the gods, tne bodies of those slam in battle may have been eaten by
their victors m triumph Mr Shortland appears to think tliat

cannibalism among the Maones of New Zealand may have thus
originated ® Among the Polynesians generally it appears to have
been the practice at times to eat a portion of a slam enemy to

make his degradation the greater But where cannibalism was
practised as a means of subsistence, it probably originated in times
of actual want, such as may have occurred durmg the long voyages
of the pejople

The Polynesian race has been continuously, and m some
places rapidly, decreasing since their first contact with Euro-

peans Doubts have been thrown on the currert statements

regarding the rate of decrease, which some ftped authorities

believe to be not so great as is commonly represented The)

hold that former estimates of the number of inhabitants in the

various insular groups were mere guesswork Thus it is pointed

out that Cookes estimate of 240,000 for the Society Archipelago

(Tahiti) was at the time reduced by his associate, Forster, to

150,000, so that the 300,000 credited by him to the Sandwich
Islands should also be heavily discounted. That is probably
true, and it may be admitted that, as a rule, the early calcula-

tions erred on the side of excess But when full allowance is

made for all such exaggerations, the following facts will show
that the decrease has been excessive The Tahitians, 150,000
m 1774, fell from 17,000 in 1880 to 10,300 in 1899, this

group, while the pure stock appears to be dying out, there is

a small increase amongst the half-breeds When New Zealand
was occupied (1840) the Maori were said to number 120,000,

and were doubtfully stated to be still 56,000 in 1857; since then

the returns of the 1881 and 1891 censuses gave 44,000 and 40,000

respectively Durmg the last two decades of the 19th century

the decrease has been from 30,000 to 17,500 m Tonga, from

11,500 to 8400 m the Cook group, from 8000 to 3600 m Wallis;

from 1600 to 100 in Manahiki, from 1400 to looo in Tubuai^
and from 600 to 100 in Easter Island A general decline seems

thus to be placed beyond doubt, though it may be questioned

whether it is to be attributed to a decayed vitality, as some
hold, or to external causes, as is the more general opinion. The
prevalence of elephantiasis and the occurrence of leprosy, for

instance, in Hawaii, would seem to point at least in some places

to a racial taint, due perhaps to the unbridled licentiousness of

past generations. On the other hand, such a decrease as has
occurred m Tahiti and Tonga, can be accounted for only by an
accumulation of outward causes, such as wars, massacres, and
raidings for the Australian and South American labour mar-
kets before this traffic was suppressed or regulated. Other
destructive agencies were epidemics, such especially as measles

and small-pox, which swept away 30,000 Fijians in 1875,
introduction of strong drinks, including, besides vile spirits,

a most pernicious concoction brewed in Tahiti from oranges;

® Maori Religion and Mythology, p 26
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the too sudden adoption of European clothing, rendering the

body supersensitive to changes of temperature; lastly, the action

of over-zealous missionaries m suppressing the dances, merr)-

makmg and free joyous life of pagan times, and the preaching

of a sombre type of Chnstianity, with deadening effects on the

buoyant temperament of these children of Nature Most of

these abuses have been checked or removed, and the lesults

may perhaps be detected m a less accelerated rate of decline,

which no longer proceeds in geometric proportion, aiid seems
even almost arrested in some places, as in Samoa and New
Zealand. If such be indeed the case, perhaps the noblest of all

primitive races may yet be saved from what at one time seemed
inevitable extinction, and the Maori, the Samoans, and lahi-

tians may, like the Hawaiians, take their place beside the

Europeans as free citizens of the various states of which thev

«irc now subjects

Authorities —Jean L A dc Quatrefages, Les Polynisicns et leur
migrations (Pans, i800), Cr rurncr, Nineteen Years in Polynesia
(London, i86i), Pierre Adolphe Lesson, Les Polynistens, leur

origtne, Ac (Pans, 1880-1884), Henri Magfr, Le Monde polyrusten
(Pans, iQoi), Maxirnilien Albert H A le Grand, Au pay^ des

Canaques (Fans, 1893), Sir George Grey, Polynesian Mythology
(Loudon, 1855), T A Mocicnhout, I oyages aux lies da Grand
Oc^nn, &c (Pans, 1837), Abraham Fornandcr, An Account of the

Polynesian Pace (1878) Ihc account given above repioducc's the
mam descriptive paSvSagC'> in the Rev S j Whilmcc's article in

the 9th cj. of the hncy Brit

POLYP, the name given by zoologists to the foim of animal
especially characteristic of the subphylum Cnidana of the

Goelentera (qv) In the subdivision Anthozoa, comprising the

sea anemones and corals, the individual is alway s a polyp
,
in

the H> drozoa, however, the mdi\ idual may be cither a pol} p or a
medusa (q v ).

A good example of a polyp may be seen in a common
sea-anemone or m the well-knowm fresh-water polyp, Hydra
(fig, 1). I he body may be roughly (ompared in structure to

a sac, the wall of which is

composed of two layers of

cells The outer layer is

known technically as the

ectoderm, the inner layer

as the endoderm Between
ectoderm and endoderm is

a supporting layer of struc-

tureless gelatinous substance

termed mesogloea, sc( reted

by the cell-layers of the

body-wall
,

the mesogloea
may be a very thin layer, or

may reach a fair thickness,

and then sometimes contains

skeletal elements formed by
cells which have migrated
into It from the ectoderm
The sac-hke body built up
in this way is attached
usually to some firm object

by Its blind end, and lx*ais

at the upper end the mouth
surrounded by a circle of

tentacles Each tentacle is

a glove-finger-hke outpush-
ing of the whole wall of the
sac and contains typically

a prolongation of its internal

( avity, so that primarily the

tentacles are hollow, but in

some cases the tentacle may become solid by obliteration of its

cavity The tentacles are organs which serve both for the tactile

sense and for the capture of food. By means of the stinging

nettle-cells or nematocysts with which the tentacles are thickly

covered, living organisms of various kinds are firmly held and at
the same time paralvsed or killed, and by means of longitudinal

muscular fibrils formed from the cells of the ectoderm the

Fig. I --Hydra vindis, the Iresh-

vvatcr polyp The animal is attached
to the btem ot a plant, and is repre-
btntcd with the base oi attachment
uppermost, the mouth, not actually

seen in the drawing, is at the lower
extremity of the botly, surrounded
by the circle of tentacles or, Ovary

,

tCy testis
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tentacles are contracted and convey the food to the mouth
By means of circularly disposed muscular fibrils formed from
the endoderm the tentacles can be protracted or thrust out
after contraction By muscle-fibres belonging to the same two
systems the whole Body may be retracted or piotruded

VVe can distinguish therefore in the body of a polyp the
column, circular or oval in section, forming the trunk, resting

on a base or foot and surmounted by the crown of tentacles,

whu h enclose an aiea termed the peristome
^
in the centre of which

again is the mouth As a rule there is no other opening to the
body except the mouth, but in some cases excretory pores are

known to occur in the foot, and pores may occur at the tips of

the tentacles Thus it is seen that a polyp is an animal of very

simple structure

The name polyp was given to these organisms from their

supposed resemblance to an octopus (Fr poulpe), with its

(ircle of writhing arms round the mouth This comparison,
though far-fctched, is certainly more reasonable than the common
name “ coral-inse^ts applied to the polyps which form coral

It cannot be too en^phaticallv slated that a coial-pol>p is as

far removed in organization from either an octopus or an
•nscct as it is from man himself

The external form of the pol>p vanes greatly in different

cases In the first place the column may be long and slender,

(yr may he, on the contrary, so short in the vertical direction that

the body becomes disk-like The tentac les may number many
hundreds or may be very few, in rare eases only one or two, or

even absent altogether, they may be long and filamentous, or
short and reduced to mere knobs or warts, they may be simple

and unbranched, or they may be feathery in pattern Ail these

type‘s aic well illustrated by different species of Britisfe sea-

ancmoncs The mouth may be level with the surface of the

pt ristome, or n ay be projecting ai d trum|.et-shaped. As regards

internal slruclure, polvps exhibit two WLll-marked types of

organization, each characteristic of one of the two classes,

Hydrozoa and Anthozoa
It is an almost universal attribute of polyps to possess the

power of reproducing themselves non-sexually by the method
of budding Ihis mode of reproduction may be combined
with sexual reproductiveness, or may be the sole method by
which the polyp produces offspring, in which case the polyp

Is entirely without sexual organs In many cases the buds
formed do not separate from the parent but remain in con-

tinuity with It, thus forming colonies or stocks, which may
reach a great size and contain a vast number of individuals

Slight differences in the method of budding produce great varia-

tions in the form of the colonies, which may be distinguished

in a general way as spreading, massive or arborescent The
reef-building corals are polyp-colonies, strengthened by the’

formation of a firm skeleton. For further details of colony-

formation the reader is referred to the articles Anthozoa
and Hvdromedi sak

tor tigurcs of polyps sec P Gossc, A History of the British Sea-
Anemones and Corals (London, 18O0), A Andres, " Lc Atlinie,** in

Fauna and Flora des golfcs ton Neapel, ix i (Ltipzig, 1884), G J
Allman, A Monograph of the Gymnoblastic or Tubiilarian Hydrotds
(Ray Society, 1871-1872) (E A M )

POLYPERCHON (incorrectly Poly sperchon), one of Alex-

ander's generals, and the successor of Antipater as regent m
Macedonia in 319 b.c. He was druen out by Cassander in

317 B c (^ee Phocion )

POLYPHEMUS* in Greek mythology, the most famous of the

Cyclopes, son of Poseidon and the nymph Thoosa. He dwelt
in a cave m the south-west corner of Sicily, and was the owner
of large flocks and herds He was of gigantic stature, with

one eye m the middle of his forehead, a consumer of human
flesh, without respect for the laws of god or man Odysseus,

having been cast ashore on the coast of Sicily, fell into the hands
of Polyphemus, who shut him up with twelve of his companions
in his cave, and blocked the entrance with an enormous rock

Odysseus at length succeeded m making the giant drunk, blinded

him by plunging a burning stake into his eye while lie lay

asleep, and with six of his friends (the others having been
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devoured by Polyphemus) made his escape by clinging to the

bellies of the sheep let out to pasture Euripides in the Cyclops

essentially follows the Homeric account A Liter story asso-

ciates Polyphemus with Galatea (sec Acis)

Homer, Odyssev^ )x
,

Ovid, Metatn xiu 749, Theocritus xi

See W Cirimm, Die Sage ven Pohphim (1857), G R Holland,
in Letpziger Studien (1884), vii 139-312

POLYPODIUM, in botany, a large genus of true ferns (q v ),

widely distributed throughout the world, but specially developed

in the tropics The name is derived from Gr ttoXu?, many,
and a little foot, on account of the foot-1 ike appear-

ance of the rhizome and its branches The species differ greatly

m size and general appearance and in the character of the frond,

the son or groups of spore-cases {sporangia) are borne on the

back of the leaf, are globose and naked, that is, are not covered

with a membiane {industum) (see fig 1) The common poly-

pody (fig. 2) (P vulgare) is widely diffused in the British Isles,

where it is found on walls,

banks, trees, &c
,
the creep-

ing, densely scaly rootstock

bears deeply pinnately cut

fronds, the fertile ones bear-

ing on the back the bright

yellow' naked groups of

sporangia {son) It is also

known as adder’s foot,

golden maidenhair and
wood-fern, and is the oak-

fern of the old herbalb.

Fig I —Portion of a pinna
of loaf of Polypodium bearing

son, Sy on its back

Fig. 2 —Polypodium vulgare
y

common polypody (about ^ nat
Size)

1 Group of sporo-cascs (wus) on
back of leaf ( X 4)

There are a large number of varieties, differing chiefly

in the form and division of the pinnae
;
var cambneum (origin-

ally found in Wales) has the pinnae themselves deeply cut

into narrow segments, var. cornuhense is a very elegant plant

with fine^' divided fronds; var. enstatum is a handsome variety

with fronds forking at the apex and the tips of all the pinnae

crested and curlecl P, dryoptens, generally known as oak-
fern, IS a vciy graceful plant with delicate fronds, 6 to 12 in

long, the three mam branches of which are themselves pinnately

divided
;

it is found in dry, shady places in mountain districts

m Great Britain, but is very rare in Ireland P phegoptens

(beechfern) is a graceful Species with a black, slender rootstock,

from which the pinnate fronds rise on long stalks, generally

about 12 in long, including the stalk, it is characterized by
having the low*er pinnae of the frond deflexed

,
it is generally

(hstnbuted in Britain, though not common Many other

species from different parts of the world are known m green-

house cultivation

POLYPUS, a term signifying a tumour which is attached by
a narrow neck to the walls of a cavitv lined with mucous

I

membrane A polypus or polypoid tumour may belong to any
variety of turnout, either simple or malignant The most com-
mon variety is a polypus of the nose of simple character and
easily removed Polypi arc also met with in the ear, larynx,

uterus, bladder, vagina, and rectum (Sec Tumour )

POLYTECHNIC (Gr ttoXi's, many, artd an art), a
term which may be held to designate aiy institution formed

with a view to encourage or to illustrate various arts and sciences

It has, however, been used with different applications in several

European countries In France the first icole polytechnique

was founded by the National Convention at the end of the i8th

century, as a practical protest against the almost exclusive

devotion to literary and abstract studies in the places of higher

learning The institution is described as one “ off Ton instruit

les jeunes gens, destmds etittef dans Ics 6coles sp6ciales

d’artillerie, du g^nie, des mines, des ponts et chauss^es, cr66 en

1794 Sous le nom d’eCole centrale des travaux publiques, et

en 1795 qu’elle porte aujourd’hui ’’ {LtUre) In Ger-

many there are nine technical colleges which, m like manner,

have a special and industrial rather than a general educational

purpose In Switzerland the principal educational institution,

which IS not maintained or administered by the communal
authorities, but is non-local and provided by the Federal govern-

ment, IS the Polytechnikum at Zurich In all the important

towns of the Federation there are trade and technical schools

of a more or less special character, adapted to the ^ocal indus-

tries, eg scliools for silk-weaving, wood-rarving, watchmaking,
or agriculture But the Zurich Polytechnikum has a wider and
more comprehensive range of work It is a college designed

to give instruction and practu al training in those sciences which

stand in the closest 1 elation to manufaitures and commerce
and to skilled mdustiy m general and its work is of university

rank •

To the English public the word polytechnic has only recently

become familiar, m connexion with some London institutions of

an exceptional character. In the reign of William

IV there was an institution in London called after polytechnics

the name of his consort—“ I'he Adelaide Gallery ” Bngiand,

—and devoted rather to the display of new scientific inven-

tions and curiosities than to research or to the teaching of

science It enjoyed an ephemeral popularity, and was soon

imitated by an institution called the Polytechnic in Regent
Street, with a somewhat more pretentious programme, a diving-

bell, electrica) and mechamtal apparatus, besides occasional

illustrated lectures of a popular and more or less recreative

character In the popular mind this institution is inseparably

associated with “ Professor ” Pepper, the author of The Boy's

Playbook of Science and of Pepper*$ Ghost Both of these

institutions, after a few years of success, failed financially, and
in 1880 Mr Qumtin Hogg, an active and generous philan-

thropist, purchased the disused building m Regent Street, and
reopened it on an altered basis, though still retamm^ the name
of Polytechnic, to which, howevei, he gave a new significance

He had durmg sixteen years been singularly successful in

gathering together young shopmen and artisans in London in

the evenings and on Sunday for religious and social intercourse,

and in acquiring their confidence But by rapid degrees his

enterprise, which beg«in as an evangelistic effort, developed into

an educational institution of a novel and comprehensive char-

acter, with classes for the serious study of science, art, and
literature, a gymnasium, library, reading circles, laboratories

for physics and chemistry, conversation and debating clubs,

organized country excursions, swimming, rowing, and natural

history societies, a savings bank, and choral singing, besides

religious services, open to all the members, though not obli-

gatory for any. The founder, who from the first took the

closest personal interest in the students, well describes his own
aims • ** What we wanted to develop our institute into was a

place which should recognize that God had given man more than

one side to his character, and where we could gratify any reason-

able taste, whether athletic, intellectual, spiritual or social
”

The success of this effort was remarkable In the first winter
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6800 members joined, paying fees of 3s. per term, or los. 6d. per
year, and the members steadily imi eased, until m 1900 they

reached a total of 15,000 The average daily attendance is

4000, SIX hundred classes in different grades and subjects are

held weekly, and upwards of forty clubs and societies have Ixjen

formed in connexion with the recreative and social departments.
The precedent thus establii>hed by private initiative has since

been followed in the formation of the public institutions which,

Uiter
under the name of Polytechnics,” have become

tnaututiom SO prominent and have exercised such beneficent
ofthim influence among the working population of London
Ciaa$, principal resources for the foundation and
maintenance of these institutions have beefn derived from two
funds—that administered under the City Parochial Chanties
Act of 1883, and that furnished by the London County Council,

at first under the term^ of the Locaf Taxation (Customs and
Excise) Act of 1890, and the Technical Instruction Act 1889,
but since the ist of May 1904 un<ler the Ediuation Act 1902

as applied to London by the act of 1903 More detailed refer-

ence to these two acts seems to be necessary m this place

Tne royal commission of inquiry into the parochial char-

ities of London wjjs appointed in 1878, mainly at the instance

Thecuy James Bryce, and under the presidency of

Parochial the duke of Northumberland Its report appeared
Cbaritloa m i88o, giving particulars of the income ofi the

pariv^hes, and revealing the fact that the funds had
largely outgrown the original purposes of the endowments,
which were iH adapted to the modern needs of the class for

whose benefit they were intended The act of parliament of

1883 was designed to give effect to the recommendations of

the commissioners It provided that while five of the largest

parishes were to retain the management of their own charitable

funds, the endowments of the remaining 107 parishes in the
city should be administered by a corporate body, to be en-

titled ‘‘ the Tiustees of the London Parochial Chanties ” (other-

wise known in relation to the polytechnics as ‘‘ the Central

Governing Body ”), this body to include five nominees of the
Crown and four of the corporation of London. The remaining

members were to be chosen under a subsequent scheme of the

charity commission, wEich added four nominees of the Lon-
don County Council, two of the Ecclesiastical Commissioners,
and one each appomted by the university of London, Univei-
sity College, King’s College, the City and Guild') Institute, and
the governing bodies of the Bishopsgate and the Cnpplegate
foundations P'oi the purpose of framing the scheme, a special

commissioner, Mr James Anstie, Q.C
,
wms tcmpoiarily attached

to the charity ( ommission, and it thus became the duty of the

commission to prepare a statement of the charity property

possessed by the 107 paiishes, distinguishing between the secular

and tlie ecclesiastical parts of the endowments The annual
income denved from the ecclesiastical fund was {35,000, and
that from the secular portion of the fund {50,000 The
scheme assigned capital grants amounting to {155,000 to the

provision of open spaces, and {149,500 to various institutions,

including free libraries m Bishopsgate and Crrpplegate, the

People’s Palace, the Regent Street ami Northampton Institutes,

and the Victoria Hall A capital sum of {49 355 out of the

ecclesiastical fund was devoted to the repair of city churches;

and the balance of the annual income of this fund, after

allowances for certain vested interests, was directed to be paid

to the Ecclesiastical Commissioners. This balance has varied by
slight increases from year to year, and amounted in 1906 to

{20,871^ The remaining fund thus set free for secular purposes

was by the scheme largely devoted to the erection and main-
tenance of polytechnic institutions, or “ industrial institutes,”

as they were at first called. It was the opinion of Mr Anstie

and his fellow-commissioners that in this way it would be possible

to meet one of the most urgent of the intellectual needs of the

metropolis, and to render seivice nearly akin to the original

purposes of the obsolete charitable endowments. For the year

1906-1907 the grants made to the polytechnics and kindred
institutions (the Working Men’s College, College for Working

Women, &c ) by the rentr<il Governing Body amounted to

{39,140, and the total amount contributed by the Central
Governing Body since its creation amounts to {543,000
The general scope and aims of the institutions thus con-

templated by the commissioners are defined in the ^ TypJcui
genci al regulations for the management of an indiis- schema

trial institute,” whuh arc appended as a sthcdulc to under tbo

the several schemes, and which run as follows —

The object of tius instilalion is the promotion, of the industrial
skill, general knowledge, health and wtlLbemg of young men and
women belonging to the poorer clashes by the following means —

1. Instruction in —
a. The general rules ami principles of the arts and scicncea

apjsltcable to any handicraft, tnule or bus.ness
h The practical application of such general rules and

principles in any handicraft, trade or businesH.

c Branches or fk tails of any handicraft, trade oi bufiJUiesfl,

facilities for acquiring the knowfedge of which caiwiot
uHiially 1)0 obtained m the workshop or other place
of business

The classes arul kctiiic-s shall not he designed or arranged so ais

to be in substitution ftir the i)ractical experience of the workshop
or ]>lace of business, but so as to be supplementary thereto^

II Instruction suitable for persons nrtcndmg to emigrate
III Instruction m such other branches and subjects of art.

scitnc^, langu.vge, Irttraturc and general knowledge as may bo
approved by the governing boily

iv Public keturts or courses of lectures, musical and other
entertainments and exhibitions

V Instiuctiou and practice in gymnastics, drill, swimming and
other bodily exercises

\ 1 Facilities for the formation and meetimg of clubs and societies

vii A library, museum and reading room or rooms.
Within the limits prescribed, the governing body may from time

to time, out of the funds at their disposal, profvide and mamtam
ovuldmgs and grounds, including workshops and labocatone^ smt'
able for all tlic jiiiqiosts herein specified, and the necessary furuiture,

fittings, apparatus, models and books, and may provide or receive
by gift or on loan works of art or scientific construction, or objects

of interest aitd cunosity, for the puqiose of the institute, and for

the purpose ot tcmpoiary exhibition

0th T provisr'ns in the scheme require (i) that the edura-

lional benefits of the mstitirte shall be avaikble for both sexes

cquaUy, hut that common rooms, refreshment rooms, gymnasia
and swimming-baths may be established separately, under such

suitable arrangements as may be approved by the governing

body y (2) that the fees and subscriptions shall be so fixed as to

place the benefits of the institute within the reach of the poorer

classes, (3) that no intoxicating^ liquors, smoking or gambling

shall be allowed in any part of the building, (4) that the buil^

mgs., ground and premises shall not be used for any political,,

denommational or sectarian purpose, although thw rule shall

not l>e deemed to prohibit the discussion of j>olitical subjects

m any debating society approved bv the governing body, (5)
that no person under the age of sixteen or above twenty-five

shall be admitted to membership except on special grounds,

and that the number thus specially admitted shall not exceed

5 °o of the total number of members.

1 hese and the like provisions have formed the common basis

for all the metropolitan polytechnics In 1890 a large sum
was placed by the Local Taxation (Customs and

Excise) Act at the disposal of the county and county

borough councils for the general purposes of tech- of the

meal education, and m 1893 the London County London

Council determined to decote a considerable portion

of this revenue to the further development and sus-

tentation of poK technics While the tunds granted bv the

Central Governing Body may be employed in aid of the social

and recreative as well as the educational purposes of the

various institutes, it is a statutory obligation that the sums

contributed by the London Countv Council should l>c applied

to educational worlc only

Dr William Garnett, the ediuational adviser of the London

County Council, has, m a published lecture dehvered before

the international congress on technical education m June

1897, described the conditions under which the council offers

finam lal help to the London polytet hnics
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The objects which the technical education board has had in

View in its dealings witli the polytechnics have been —
I To allow to the several governing bodies the greatest possible

freedom in the conduct of social, recreative and even religious

work withm the provisions of the schemes of the Charity Com-
missioners

2 . To secure to each polytechnic the services of an educational
principal, who should be responsible to his governing bodv for

the organization and conduct of the whole of the work of the

institution

3 To provide in each polytechnic a permanent staff ol teachers,

who should be heads of their respective departments and give

their whole time to tho work of the institution, and thus to

establish a corporate or collegiate life m the polytechnic

4 To ensure that all branches of ixpenmcnlal scnnco arc taught

experimentally, and tliat the students have the opportunity of

carrying out practical laboratory work, at an inclusive fee not
exceeding ten shillings for any one subject

5 To provide efficient workshop instruction in all practical trade

subjects
0 To secure that the number of students under the charge of

any one teacher in laboratory or workshop classes, or in othci

classes in which personal supervision is of paramount importance,

shall not exceed a slated limit (fifteen in the workshop, or twenty
in the laboratory) t

y 1 o exclude from classes students who, for want of preliminary

training are incapable of profiting by the instruction provided,

an 1 to this end to restrict the attendance at workshop classes to

those who are actually engaged m the trades concerned, and have
thus opi>oitunities ot acauiring the necessary manual dextciity m
the ])tiformauce of their d.uly duties

b To furnish an adequate fixed stipend for all teachers, in place

of a contingent interest in fees and grants

q To encourage private subscriptions and donations,
10 To establish an efficient system of inspection

11 To facilitate the advertisement of polyttchnic classes, and
especially to invite the co operation of trade societies m supporting
tlieir respc'ctive classes

12 'To encourage the higher development of some special branch
of study in each polytechnic

1“^ lo utilize the polytechnic buildings as far as possible in the

daytimt by the establishment of tcchmc^ day schools, oi otherwise

14 To secure uniformity m the keeping of accounts

representatives of the Central Governing Body, the technical
' education board of the London County Council, and the

City and Guilds of London Institute, and its duty was to consult
' as to the appropriation of funds, the organiza- London

I

tion of teach ng, the holding of needful examina- Polytechnic

I tions, and the supervision of the work generally, c^^ocih

After ten years of work the London polytechnic council

was dissolved in the summer of 1904 m i:onsequence of the

abolition of the technical education board of the London
I County Council, when the council became respon'^ible for all

I

grades of education A statement below shows the number
' and names of the several institutions, and the extent to which
they have been severally aided by the Central Governing Body
and the London County Council

The “ People’s Palace ” owes its origin in pait to the popu-
larity of a novel by Sir Walter Besant, entitled All Sorh and
Conditions of Men^ in which the writer pointed out

the sore need of the inhabitants of East London Pcopie^s

for social improvement and healthy recreation, Pa/ace.

and set forth an imaginary picture of a “ Palace of Delight,’’

wherein this need might be partly satisfied Much public

interest was awakened, large subscriptions were given, and
the Central Governing Body aided the project, but tie

' munificence of the drapers’ company m setting aside £7000 a

1 year for its permanent maintenance released the London County

I

Count il from any obligation to make a grant Apart from the

^

socnl and recreative side of this popular institution, the edu-

;

( ational section, under the name of the East London Tec hnical
' College, steadily mi reased in numbers and influence under the

fostering care of the drapers’ company and has now been re-

' cognized as a “ school ” of the university of London under
! the title of “The East London College” and is being utilized

I

by the London County Council in the same way as other “ schools

of the university
”

The regulations under which the council has

attempted to secure its objects by means of

grants have been changed from time to time as

the work of the polytechnics has developed,

but they provide that the council’s aid should

be partly m the form of a fixed grant to each

institution, partly a share of the salaries of the

principal and the permanent teachers, partly

a grant on attendance, the scale depending on

the subject and character of the instruction, and

partly a subsidy (15 %) on voluntary contri-

butions In addition to the annual grants for

maintenance, substantial grants for building

and equipment are made from time to time

The scale of grants adopted by tlie council for the

session IQ07-X908 was the following —
I A fixed grant assigned to each polytechnic
II Three-fourthb of the salary of the principal

(subject to certain conditions)

Grants to the London Polytechnns during the Session 1906-1007

Central Governing Body London County Co iicil I

Under
Scheme

Voluntary
Grants

Buildings
and

Equipment

Main-
tenance

Battersea Polytechnic 2,500 1,701 1,545 4,700
Birkbcck College 1,000 1,005 44 '; 3,450
Borough Road Polvtcchnic 2,500 820 5 .

4'<5

City of London College 1,000 901 515 3.725
East Lemdon College 3.500 224 ml ml
Northampton Institute 3.350 L555 3,415

! 4,525
1

Northern Polytechnic 1,500 2,183 2,660 4,145
Regent Street Polytechnic h5oo 3,916 965 7,665

1

South-Western Pe4ytechnic 1,500 2,091 1,275 6,265
1 Wt olwich Polvi-echnic
1 Sir John Casses Institute

; ml 1,000 2,525 5 495
ml ^o 510 2 ,jOO

! Total £ 20,J50 16,189 14/75 ^7715
j

111

Fifty per cent of the salaries of heads of approved
departments

iv Ten per cent of the salaries of other teachers

V Fifteen per cent on (voluntary) annual subscriptions or
donations

In the above table the grants are given to the nearest pound
Up to July 1907 the total expenditure of the council upon the

polytechnics, apart fiom the day schools, training colleges, &c
,

conducted in them, was about £525,000, almost exactly the
VI Attendance grants on evening classes varying from id to

6d per student-hour (subject to certain conditions of minimum
attendance, eligibility, <&c

)

vii Special grants not exceeding £50 for courses of lectures on
particular subjects required or approved by the council

via Special grants towards any departments which the council
mav desire to see established or maintained

IX Fquipment grants and building grants in accordance with
the special requirements of the institutions

The* above grants are independent of any contributions which
the council may make towards secondary day schools or day
schools of domestic economy or training colleges of dome*stic economy
m the polytechnics

With a view to a due division of labour, and also to the (o-

operation of the public bodies (oncernecl, the ” London Poly-

technic Council ” was created in 1894. It was composed of

I same as that of the Central Gov^erning Body The voluntary

giants fiom the cential governing body include a contribution

! towards a compassionate fund, and a pension fund baied on

I

endowment assurances for aK permanent officers of the poly-

I

technics in receipt of salaries of not less than £100 a year
' The grants received from the board of education amount

j

to about £30,000 a year, while the fees of students and members
produce about £45,000 Voluntary subscriptions, including

those from city companies and other sources of income, pro-

duce i'bout £30,000 in addition, so that out of a total expendi-

ture of about £200,000 a year the council now contributes 30 %,
the Central Governing Body 18 %, fees 22^ %, the board
of education 15 %, and city companies and other subscribers

IS %*



POLYTECHNIC
'I'he Goldsmiths’ Institute at New Cross owed its existence

and Its annual maintenance to the generous initiative of the

ancient city gild whose name it bore It was therefore entirely

independent of pecuniary subsidy from any other public body
In the year iqoo the number of class entries to this institute

7574 I*' ^9^4 goldsmiths’ company presented the

premises, together with an annual subsidy, to the university of

Ivondon for the purposes of a training college for teachers, so

that from that date it ceased to be one of the London poly-

tcchnics, although, pending the provision of other premises, many
of the technical evening classes have been continued under

the London County Council by permission of the university

with the approval of the company The clothwoikers’ com-
pany has also contributed £18,000 to the Northern Polytechnic

at Hollov/ay

In all these institutions the general aims have been practically

the same, although special features have been differentiated

Aims and m order to meet the local needs and the v/ishcs of

Methods the inhabitants. In all there are laboratories and
lecture rooms, trade classes, art studios, gymnasia, provision

for manual training and domestic economy and applied scienc e

In nearly all, at first, mechanical and manual instruction

were the piomirieiit objects in view, partly owing to the

conditions undc^ whu h grants were made by the science

and art department But of late increased attention has been
paid \car by year to literary and humaner studies, and to

general mental cultivation, pin sued part passu with technical

and scientific training The aid of the London organization for

university extension, now a department of the university,

has been especially serviceable in providing courses of lectures

and classes in literary subjects at nearly all the polytechnic s

As subsidiary to their mam work, some of them have estab-

lished junior continuation schools, with a view to provide

suitable instruction for scholars who have left the public ele-

mentary schools and are not )ct prepared to enter the technical

and trade classes Although the workshops and the classes for

.irtiSvins are used chiefly in the evenings, there is an increasing

pumber of day students eg at the Northampton Polytechnic

Institute in C lerkenwcdl there is a very important day school

of engineering conducted on the ‘‘ sandwich system,” the

students entering engineering works for the summer months
and returning to the pol) technic for the winter session, at the

Battersea Polytec hnic there is a very important training c ol-

lege for teachers of domestic economy, at Regent Street there

are day schools in engineering, architecture, photo-process and
carnage-building, at the South-Western Polytechnic there are

important schools of mechanical and electrical engineering and
a training college for w'omcn teachers of physical exercises,

at the Northern Polytechnic, at Battersea, theie is a training

college for teachers of domestic economy, and there are

departments of commerce and of physics and chemistry, while

the Woolwich Polytechnic receives m the daytime, by special

arrangement with the War Office, a large number of engineering

apprentices employed in the arsenal. In short, the scheme^, of

the several institutions are bo elastic that the governing bodies

are at liberty to open any classes or to try any educational or

recreative experiment for which they can find a genuine local

demand The total number of scholars in the polytechnics

and their branch institutions is variously estimated at from
40,000 to 50,000, and the total number of regular scholars m the

evening schools of the council does not exceed ioo,ooo. These
figures may be usefully compared with the census returns,

which show that within the metropolitan area there are

704,414 persons between the ages of thirteen and twenty-

one. It IS a noteworthy fact that, whereas in the population

statistics for the whole of England and Wales the number
at each year of age is regularly diminished by death from
eight years onwards, there is a steady increase in London,
year by year, from fourteen up to the age of thirty This fact

is owing to the constant immigration of young men and women
from the provinces to the metropolis The census commis-
sioners in their report for 1901 (p. 15) computed that more than

41
one-third of the population of London were not natives. They
show also that, if all England and Wales be taken togethc*,

the number of persons between twenty and twenty-one is less

by 12*8 % than the number between thirteen and fourteen,

but that, taking London alone, the number of persons between
twenty and twenty-one is greater b> 14 4 % than the number
between thirteen and fourteen Hence, the proportion of the

inhabitants who are of an age to benefit by polytechnics and
continuation schools is in London exceptionally large It

would not be right for Londoners to complain that there is thus
cast upon them the duty of providing suitable instruction for so

many immigrants, for if the great city drains the rural districts

of some of their best brain and muscle, she gams much from
their industry and productive power The figures, however,
point to the necessity for taking everv means possible to

raise the standard, both physical and intellectual, of the

London boy. The immigration into London of youths and
young men means to a great extent the substitution of the

provincially trailed improver or artisan for the less fit London
l)oy, who consequently falls into the ranks of the unskilled,

then of the unemployed and ultimately of the unemployable.

But It follows from the particulars thus given that neither

the supply of suitable provision for mental improvement and
rational recreation for the wage-earning classes, nor the demand
for such provision on the part of the workers themselves is

( ommensurate with the moral and intellectual needs of a com-
munity of nearly seven millions of people (four and a half

millions within the admmistrative county) The p’*o\ison in

evening schools, institutes, classes and polytechnics is still in

some respects far inferior to that which is to be found in most
German and Swiss towns, and needs to be greatly increased

In matters relating to the higher life, demand does not always

precede supply, it is supply which is needed not only to satisf)

the public demand, but to create it As new and well-devised

opportunities for mental culture are placed within reach,

they will be more and more appreciated, new and healthier

appetites will be stimulated, the art of employing leisure

wisely and happily will be more systematically studied, and the

polytechnics will become still more important centres ot

civilizing and educating influence than they have hitherto

been
In particular, the reccmstituted university of london has

been placed in new and most helpful relation to the best of the

polytechnics Bv the statutes the senate of the university is

empowered to include in the list of “ schools of the university
”

all institutions which are duly equipped and able to furnish

suitable instruction of an advanced and scholarly^ fype, and
also to recognize all thoroughly qualified professors m their

several faculties and subjects as “ teachers of the university,”

although some of their classes mav meet in the ev^ening only,

and no student is to be prevented from taking a degre- as an

internal student of the universitv solely because he can attend

classes only m the evening There is thus a way open for the

due recognition of the polvtechmcs as part of the teaching

machinery of the university, and foi the admission of the best

students as undergraduates, w'lth all the rights of internal

students The great possibilities of the metropolitan univer-

sity under its new conditions were at first hardly^ revealed or

accurately foreseen But there wxre during the session 1906-1907

no less than eighty-six recognized “ teachers of the university
”

on the staffs of the London polytechnics and more than 750
students who were working for London University degrees

in the polytechnic classes There is no reason to fear that

the recreative, social, manual and industrial training, to which

at first the special attention of the founder of the Regent Street

Polytechnic was directed, will suffer from a fuller expansion

of the academic and literary side of “ polytechnic life. Rather

It may be hoped that the due co-ordmation of the practical with

the purely intellectual purposes of these institutions will serve

to give to all the students, whatever their future destination

may be, a truer and broader conception of the v^alue of mental

culture for its own sake.
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POLYXENA—POLYZOA
Sec also a paper by Mr Sidney Webb, Thr London Potyiechnu

InsUiutes, m the second volume of special reports on educational
subjects (1898) issued by the Education Depaitmcnt, the Report

of the Central Gotrermng Body of the London Parochial Ckarrties,
the Annual Report*: of the London Countv Council, the Polytechnic

Magaitne,. published from time to time at the institute in Kcgent
Street, and various memoirs and papers contamed m the Proued-
tngs of the Internatroual Con^re*:*: on Technical Pducaiion (1897),
esj>ecial!y two—that by Mr ^iintin Ifogg, tlotailmg his own early

expcnence xn founding the first jwlytechmc, and that of Dr William
Garnett, then secretary of the Technical Education Board

(J G. F . W G.)

POLYXENA, m Greek kgend, daughter of Priom^ king of

Troy, and Hecuba She had been betrothed to Achilles, who
was slain by Pans in the temple of Apollo Th\inbraeus, where

the marrKige was to ha^ c been celebrated (Ilygintis^ Lab, no).

The shade of Achilles afterwords appeared to the returning

Greeks in the Thracian Chersonese and demanded the saxnfke

of P(dyxena, who was put to death by Neoptolemiis, son of

Achdles, on his father’s grave (Ovid, Metam, xiu 440 sqq )

The tragic stor>^ is the subject of the Hecuba qi Euripides, the

Tretades of Seneca and the Polvxena 01 Soplioclcs, of which only

a few fragments remain According to Philostratiis (Hcroica,

20, 18), Polyxena fted to the Greeks after the murder of Achilles

and committed suicide on his tomb
POLYZOA, in zoology, a term (introduced by J V Thompson,

1830) synonymous with Bryozoa (Ehrenberg, 1831) for a group

commonly included with the Brachiopoda in the Molhiscoidea

(Milne Edwards, 1843) The correctness of this association is

questionable, and the Pol>’^oa are here treated as a pnmar\'

divisicm or phylum of the animal kingdom They may be

defined as aquatic animals, forming colonies by budding, with

ciliated,, retractile tentacles and a U shaped alimentary canal.

The phylum is subvlividcd as follows —
Class I Entoproct^ (Nitsche) Lophophorc circular, in-

cluding lioth mouth and anus Tentacles infolded, during

ietra(tion, into a vestiliule which ran be

dosed by a sphincter Body-wall not

calcified, body-canty absent Definite

excretory organs present. Reproductive
organs with ducts leading to the vesti-

bule Zooids possessing a high degree

of individualiU Loxosoma, Pedicelltna

(fig i), Utnatella

Class II Ectofrocta (Nitsche)

Lophophore circular or horseshoe

shaped, indudmg the mouth but not

the anus Tentacles retractile mto an
introvert (“ tentarlc-shcath ”). Body-
wall membranous or calafied, body-

cavity distinct Specific excretory

organs absent, with the doubtful excep-

tion of the Phylactolaemata. Repro-
ductive organs not continuous with ducts

Zooids usually connected laterally with
their neighbours

Order i Gymkoi.ai.'mxta (Allman) —
(After Van Benedea) Lophophore cu'cular, With no cpislome

Fig. I — Part of the BoJy-cavities of zooids not continuous
creeping stolon, ^^lth with one another Bo ly-wall not muscular
zooids, of Pedtcelhna Sub-onler i Trfposiomata (Ulnch),
helgica Fossil —«ZooccMt, long and coherent, pm-

a, c. Stalks of zooicis matic or cylindrical, with lermuoal onfices,

of difiirent ages, h, l^bcjr wall thin and simple in structure
nroximally, thickened and complicated
chstally Cavity of the zooecium subdivided

by transverse diaphragms, most numerous m the distal portion
Orifices of the zooecia often separated by pores (mesopores).
Suborder a. Cryrtosiqmata (Vine), Fossik—Zooccia usually

short Orifice concealed at the bottom of a vestibular shaft, sur-

rounded by a solid or vesicular calcareous deposit
Sub-order 3 Cyclostomata (Busk) —Zooeaa pnsmatic of

cyhndncal, with terminal, tyincaUy circular orifiice, not protectcxl

by any special organ. The ovicells are modified zooecia^ and
contain numerous embryos which in the casc^ so far investigated

arise by fission of a primary embryo developed from an egg Crtsta
(fig 2), Tulmtipora, Hornera, Lichenopora

Sub-order 4 Ctenostomata (Busk) —Zooecia with soft uncala*

fied ^ walls, the external i»rt of the introvert being closed during
retraction by a membranous collar Zooccia cither arising from
a stolon, without lateral connexion with one another, or laterally

united to form sheets Alcyonidtum^ Flustrella, Bowerbankta
(f»g 3)i Parrella^ VictoreUa^ Paludtcella,

(After Hincks )

Fio 2 — Part of a Branch of Cri*:ia ehurnea,

g, zroecia, x, imperfectly developed ovicell.

Sub-order <5 Chfilostomata (Busk) —Zooccia with more or

less calcified walls Onhcc closed by a lid-like operculum Poly-
morphism usually occurs, certain individuals liavmg the form of

ancuUna or vibracula. The

(After Hmeks.)

Flo 3 —Part of a branch of

Bowerbanha pusiulosa, bliowing
the Ihrcad-hke stolon Irora which
arise young and matin e zooecia
The tentacles are expanded in

some of the latter

ovieclls commonly found as

globular swellings surmounting
the onhccs arc not direct

mo hfications of zooccia, and
each typically contains a single

egg or embryo Memhranipora^
Flustra, Onvchocella, Lunu-
Utes, Steganoporella, Scrupo-
cellana, Mentpea, Caherec,

BiLellariay Bugula, Beama,

(After HintJ« )

FiG 4.—Zooecia of Umbonula
pavonellUy showmg a pair of

minute avicularia on cither side

of the orifice of each zooeemm

Memhrantporella, Crthrtltna, Cellaria, Mtcropora, ^elenarta, Urn-

bonula (fig 4), Lepraha, Sihtzopore-lla, CeUepora, Mucronella,

SmtUta, ReteporOy Catenicella MicroporellUy Adeona
Order 2. Phylactoiaemata (Allman) —Lophophorc horse-shoe

shaped, or in Fredericella circular Mouth guarded by an cpistomc

Body-cavities of zooids continuous with one another Body-wall
uncalcificd and muscular Reproduction sexual and by means of

" statoblasts," pecuUar internal buds protected by a chitinous shell

FrcdencellUy PlumaUlla (fig 5), Lophopus, Cristatellay Pectinatella

Hatschek (1888) treated the Entoprocta as a division of his

group Scolecida, characterized by possession of a primary

body-cavity and of protonephndia ,
while he placed the Ecto-

procta, with the Phoronida and Brachiopoda, in a distinct group,

the Tentaculata Against this view may lie urged the essential

similarity between the processes of budding m Entoprocta and

Ectoprocta (d Seeliger, Zettschr wtss, Z0OL xKx. 168, 1
, 560),

and the resemblances m the development of the two classes.

Of the forms above indicated there is no palaeontological evidence

with regard to the Entoprocta The Trepostomata arc in the

mam I^laeozoic, although Heteroporm, of which rexent species exist,

is placed by Gregory m this division. The CryptostomaU are also

Palaeozoic, and include the abundant and widely-dislributed

genus Fenestella The Cyclostomata arc numerous m Palaeozoic

rocks, bat attained a specially predominant position in the Creta-

oeuus strata, where they are represented by a profusion of genera

and species., while they stiU survive in consul eiable numbers at

the present day The Ctenostomata are ill adapted for preserva-

tion as fossils, though remains referred to this group have been

> Calcareous spicules have been descixbed by Lomas m Alcyont-

dium^ gelattnosum.



POLYZOA
described from Palajeoroic strata. They constitute a small propewtion
of the recent Polyzoa The Cheilostomata are usually bcliovcd to

have made their appearance in the Jurassic period They arc the

dominant group at the present day, and
arc represented by a large number of

genera and species The I hylactulacniato.

arc a small group confined to Ircsh water,

and possess clear indications of adaphdion
to that habitat The fresh water fauna
also contains a representative of the

Entoprocta {UrnateUa), two or three

Ctenostomes, such as Victorella and Palu-
dicella, and one or two species of Cheilo-

stomata With these exceptions, the

existing Polyzoa are marine forms, occur-
Tin^ from between tide-marks to abyssal

dep^ths in the ocean
The Polyzoa are colonial ammals, the

colony (zoanum) oiiginating m most
cases from a free-swimming larva, which
attaches itself to some solid object and
becomes metamorphosed into the primary
individual, oi ' anccstinla " In the

Phylactolaemata, however, a new colony
may originate not only from a larva, but
also from a peculiar form of bud known
as a statoblast, or by the fission of a
fully-dcvelopcxl colony Ihe ancestrula
inaugurates a process of budding, con-

tinued by its progeny, and thu« gives

rise to the mature colony. In Loxoso^na
the buds break off as soon as they become
mature, anrl a colonial form is thus hardly
assumed In other Entoprocta the buds
retain a high dtgrc'c of individuality, a
throad-hke stolon giving off the cylindrical

stalks, each of which dilatcR at its end I

into the body of a zooid In some of the i

Ctenostomata the colony is similarly '

constituted, a branched stolon givung !

off the zooids, which are not connected ^vlth one another In
j

the majority of Ectoprocta there is no stolon, the zooids growing I

out of one another and being usually apposed so as to form con- *

tinuous sheets or branches In the encrusting typo, which is

found in a large proportion of the genera, the zooids arc usually
in a single layer, with their orifices facing a\vay fiom the sub-
stratum, but in certain species the colony becomes multilaminai
by the continued superposition of new zooids over the free surfaces
of (he older ones, whose orifices they naturally occl«<le The
zoarnirn may rise up into erect growths composed of a single layer
of zooids, tlie onfiees of which are all on one surface, or of ttvo layers
of zooids placed b ick to back, with the orifices on both sides of
the fronds or jilates The rigid Cheilostomes which have this
liabil were formerly placed m the genus hschara^ but the bilaminar
type lb common to a number of genera, and there can be no doubt
that it is not m itself an indication of affinity The body-wall is

extensively calcified in the Cyclostomata and m most Cheilo-

stomata, which may form elegant network-Uke colonics, as in the
unilamiimr genus Retepora, or may consist of wavy anastomoKing
plates, as in the bilaminar Lepvaha foliaua of the British coasts,
specimens of which may have a diameter of many inches In
other Cheilostomes the amount of calcification may be much less,

the supporting skeleton being largely composetl of the organic
material chitm In Flustra and other forms belonging to this

type, the zoarium is accordingly flexible, and either bilaminar
or umlamlnar In many calcareous forms, both Cheilostomes and
Cyclostomes, the zoanum is retidered flexible by the intcrposxtton
of chitmons joints at intervals. This habit 19 cliaracteristic of the
genera Crtsta, Cellarta, Catdmcella and others, while it occurs ui

certain specits of other genera The form of the colony may thus
be a good generic character, or, on the contrary^ a single genus or
even species may assume a vanely of different forms. While
nearly all Polyzoa are permanently fixed to one spot, the colonies
of Cfistatella and / ophopus among the Phylactolaemata can crawl
slowly from place to place
Anatomy -—The zooids of which the colonics ol Ectoprocta are

composed consist of two- part* . the body-wall and the visceral
mass (figs 6, 9) TlKSbC were at one time behoved to represent
two individuals of diflorent kinds, together constituting a zooid
The visceral mass was accordingly termed the “ polypide " and
the body-wall which contains it the “ zooecium/' This view
depended principally on tho fact that the Ide of the polypide and
of the zooeciam are not coextensive. It is one of the most re-

markable facts in the natural history of the Polyzoa that a single
ztwecium may be tenanted by several polypsdcs, which succeasively
degenerate. The periodical histolysis may be partly due to the
absence of specific excretory organs and to the accumulation of
pigmented excretory substances m the wall of the alimentary
canal On the degeneration of the polypide, its nutritive material
IS apparently absorbed for the benefit oi the zoend, while pig-

( \ftcr \llrmn )

Fici 5 — Zooid of

Plumatella, with cx-
jianded tentacles,

rt, Anus,
hr, Icutaclcs, arranged

on a hoi scshoc
shaped lopho-
phorc,

I, Eclocyst,
i', Caecum of stomach

mOnted substances assume a spheroidal form, which either remains
as an ineit “ brown body " in the body-cavity or is discharged to
the Gxtenor by the alimentary canal of the new polypide* This
IS formed as a two-layered " polypide-bud," which usually develop*
from the inner side of the zooecnii wall, and soon occupies tlve place
of the previous polypulc* flic inner layer of the polypide bud
gives rise to tho structures usually regarded as ectodeimic and
endodermic, the Outer layer to the mesodermic organs
Tho polypide consists of a " lophophorc " beairng a series of

ciliated tentacles by which Diatomb and other microscopic bodies
are collected as food, of a U-shaped alimentary canal, and of a
central nervous system. While tho mouth is invariably encircled
by the bases of the tentacles, the alius lies within the senes m the
Entoprocta and outside it in the Ectoprocta The luphophore is

a simple circle in all Polyzoa except in the Phylactolaemata, where
it typically has the form of a horse shoe outlined by the bases of
the tentacles In Fredeficella belonging to this order it w, however,
circular, but the systematic position of the genus is sufficiently

indicated by its possession of au “ cpistome," a hp-like structure
guanlmg tho anal side of the mouth in all Phylactolaemata and
absent throughout the Gymnolaemata The cavities of tho hollow
tentacles open into a cirtular canal which surrounds the oesophagus
at the base of the lophophorc. Ihis is continuous with the general

lx)dy-cavity in th| Phylactolaemata, while in the Gymnolaemata
it develops in the bi^ as a part of the body-cavity, from which
it becomes completely separated. In the Entoprocta tho tentacles

are withdrawn by being infolded into the " vestibule," a depression
of the oral surface w’hich can bo closed by a sphincter muscle In
the Ectoprocta they are retraetde into an ihtrovtrt, the " tentacle-

sheath " (fig 9), the external opening of which is the " orifice " of

the ztx>(.cium In the Cyclostomata, further distinguished by the
cylindrical or prismatic form of then highly calcified zooccia, the
orifice Is typically circiilir, without any definite clOMng organ
In the Cheilostomata it is dosed by a chitinous (rarely cafcareoiis)
" opcrcnkim " (fig 9, C), while m the Ctenostomata it is guarded
by a delicate mtnibrane similar to a piece of paper rolled into a
longitudinally creased cylinder Dunng retraction this " collar

"

lies conceaUd m the beginning of the introvert It becomes visible

when the polypide begins to

protrude its tentacles, making
Its appearance through the
orifice as a delicate hyaline
fnll through winch the ten-

tacles ar(^ushed
In the Phylactoiacrmata the

outermost layer of tho body-
Wa.ll IS a flexible, uncalcihcd

cuticle or " cctocyst," be-
neath which follow in suc-

cession tlic ectoderm, the
muscular layers and the
coclomic tpiihchum In a
few Gymnolaemata the ec-

tOv.yst IS merely chitinous,

although in most cases the
four vertical walls and tho
basal w'all of the zooecium
are calcareous The free

(frontal) wall may remain
membranous and uncalcificd,

as in Membrampora (figs.

8 A, 9 A), but in many
Cheilostomes the frontai

surface is protected by a cal-

careous shield, which grows
from near tho free edges of

the vertical walls and com-
moniy increases m thickness
as the zoocclum grow^ older

by the activity of the " epi-

thcca," a layer of living

tissue outside it. Ihe body-
wall IS greatly simplified in

the Gymnolaemata, m air-

relation with tho functional
importance of the skvletiil

part of the wall Even the

ectoderm can rarely be recog-
nized as an obvious epithe-

lium except ju region.* where
budding IS taking ]^ace, while
muscular layer* are ^ways
absent and a coeloinic

thcUum can seldom be ob-
served. The body-cavity is,

however, traversed by mus-
cles, and by strands 01 meso-
dermic " funicular tissue,"

Usually inre^lajf, but sometimes constituting definite famcuU (fig

6, y)* This tissue is contmuous from zooeoium to aooeemm

oi P(Uudic$lla
ehrsnbergi)»

(\ft«r Alllmn )

Flo. 0 —Zooid
articulata (

a. Anus
by, Expanded tentacles

t, Ectocyst
mp r'l Ponetovaginal nansclcs

0^

dr,

V,

Xt A

Keicactor muscle.
Ovary*
Oesophagus
Caecum of stomach,
testis

Funiculi
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through perforated “ rosette-plates ” m the dividing walls. In the
Phylactolaemata a single definite funiculus passes from the body-
wall to the apex of the stomach. This latter organ is pigmentcil
in all Polyroa, and is produced, m the Ectoprocta, beyond the
point where the intestine leaves it into a conspicuous caecum
(fig 6, v) The nervous system is represented by a ganglion
situated between the mouth and the anus The ovary (o) and
the testis (/) of Ectoprocta are developed on the body-wall, on the
stomach, or on the funiculus Both kinds of reproductive organs
may occur in a single rooecium, and the reproductive elements pass
when npe into the body-cavity Their mode of escape is unknown
in most cases In some Gymnolacmata, polypidcs which develop
an ovary possess a flask-shaped “ in tertentacular organ,” situated
b( tween two of the tentacles, and affording a dircx^t passage into the
introvert for the eggs or even the sptrmatozoa developed in the same
zooecium In other cases the reproductive cells jicrhaps pass out by
th(‘ atrophy of the polypidc, whereby the body-cavity may become
continuous with the exterior The statoblasts of the Phylactolaemata
originate on the funiculus, and arc said to be derived partly from an
ectodermic core possessed by this organ and partly from its external
mesoderm (Bracm), the former giving rise to the chitinous envelope
and to a nucleated layer (fig 7, ect)^ which later mvaginates to form
the inner vesicle of the polypide-biid The mesod crime portion
becomes charged with a yolk-likc material (v), ai^d, on the gcrmina
tion of the slatoblast, gives rise to the outer layer (m^'s) of the bud
The production of a polypidc by the statoblast thus differs m no
essential respect from the formation of a polypide m an ordinary
zooecium The statoblasts require a period of lest before germina-
tion, and Braem has shown that their property of floating at the
surface may be beneficial to them by exposing them to the action

«ci of frost, which in some 1

cases improves the ger- 1

mmating power The
j

occurrence of Phjdae '

tol lemata m the tropics I

V"" would show, however, '

g without further evidence,
^ that frost is not a factor

essential for germination
Tlie withdrawal of the

fAfter Bract 1 ) extended polypide is

I'lG 7 —Section of a Germinating cffcctesJ by the eontrae

Statoblast of Custatella mucedo tion of the retractor

fluw, Chitinous annulus, containing air- niuscles (fig 6, mr), and
cavities winch enable the stato-

blast to float

must result in an in-

crease in the volume of

€ct^ Thickened part of the ectoderm, the contents of the body-

which will give rise to the inner cavity The alternate

la>cr of the polypidc bud increase and diminution

nics^ Mesoderm, forming the outer layer of volume is easily unde r-

of the bud stood in forms with flex-

Anchoiing spines of the statoblast iblc zooecia Ihus in tho

1, dhe yolk-likc mesodermic mass Phylactolaemata the con-
traction of the muscular

body-wall exerts a pressure on tho fluid of tho body-eavity and is

the cause of the protrusion of (he polypide In the Gymno-
lacmala protrusion is effected by the contraction of the p metal
muscles, which pass fredy across the body-cavity from one part
of the body-wall to anotner In the branching Ctenostomes tho
entire body-wall is flexible, so that the contraction of a parietal
muscle acts equally on the two points with which it is connected.
In cnerusting Ctenostomes and iii the Memf>fampora-\ikvi Cheilo
stomes (figs 8 A, 9 A) the free burface or frontal wall is the only

Q one m which any consider-
able amount of movement
can take place The pane-
tal mu‘«ks {pm), which
pass from the vertical wafls
to the frontal wall, thus
act by depressing the latter— ^ and so exerting a pressure

_ ^ ^ on the fluid of the body-
Fig 8 —Diagrammatic Transverse cavity In Chcilostomata

Sections ^vith a rigid frontal wall
A, of Memhrantpora

,
B, of an Jullien showed that pro-

immature zooecium of Crtbrtltna
,

trusion and retraction were
p m ,

Panetal muscles rendered possible by the
existence of a ” corapensa-

tion-sac,” in communication with the external water
In Its most fully developed condition (fig 9, C) the compensation-

sac (c 5
1

is a large cavity which lies beneath the calcified frontal
wall and opens to tho exterior at the proximal border of the oper-
culum (fig 10) It IS joined to the ngid body-wall by numerous
muscle-fibres, the contraction of which must exert a pressure on
the fluid of the body-cavity, thereby protruding the polypide
The exchange of fluid in tho sac may well have a respiratory signifi-

cance, m addition to its object of facihtating the movements of
the tentacles

The evolution of the arrangements for protruding the polypide
eeems to have proceeded along several distinct lines (1 )

In certain

Crihrtlina
,

species of Membrampora the ” frontal membrane,” or membianous
frce-wall, is protected by a series of calcareous spines, which sfar<
from Its perqihcry and arch inwards In Crwnitna similar spines

Fig. 9 - -Diagrammatic Longitudinal Sections of Chcilostomatoiis
Zooecia

A, Mtvihrampoya (after Nitsche)
,

B, Cnbrthna
,

C, Some
of the Leprahoid forms be, J^ody-cavity rf-

,
C ryptoev st cs.

Compensation-sac /w, brontal membrane o , Orifice, through
whicn the tentacles arc protrude d op , Operculum p m ,

Parietal
muscles c s , Tentacle-sheath.

are developed in the young zooecium, but they soon unite with one
another laterally, leaving row's of pores along the sutuial hues
(fig 10) 'J he operculum retains its

continuity with the frontal mcmbiane oP-*.

(fig 9, B) into which the j^anetal muscles
arc still inserted As indications that /
the conditions described in Mem}>ranipora \
and CYibnhna are of special significance

may be noted the fact tnat the aneestrula

of many genera which liavc well-developed \ \

compensation- sacs in the rest of their

/ooeeia is a Me w6f'a«i/>ora-likc individual

with a series of marginal calcareous spines,

and the further fact that a consieleiable

proportion of the Cretaceous Chcilo- \ j
stomes belong cither to the Membram-

/
pondac or to the Cnbnhmdac (11) In

Scrupocellaria, Mempea and Caberea a —x

—

.single, gically dilated marginal spine, the 10— Zooecium
scutum or fornix, piot(‘Ct the qj Crtbrihna, showing

frontal membrane (ni
)

In Umbofiula rniranrD cn iho
the frontal membrane and panetal

- sac on
muscles of the young /ooecium are like proximal side of the
those of Membrampora, but they become operculum Lvp)
covered by the growth, from the proximal ^ ^

'

and lateral sides, of a calcareous lamina covered externally

by a soft membrane The arrangement is perhaps derivable

from a Cnf>rf/iua-likc condition m which the outer layer of the

spine's has become membranous while the spines themselves are

laterally united from tho first, (iv.) In the Microporidae and
Steganoporellidae the body-cavity becomes partially subdivided

by a calcareous lamina (” cryplocyst,” Jullien) which grows from
the proximal and lateral sides m a plane parallel to the frontal

membrane and not far below it The panetal muscles are usually

reduced to a single pair, which may pass through foramina
(“ opesiules ”) in the cryptocysl to reach Ihcir insertion There is

no compensation-sac in these families (v
) Many of the Leprahoid

forms offer special difficulties, but the calcareous layer of the frontal

surface is probably a cryptocyst (as in fig 9, C), the compcnsation-

sac being developed round its distal border. The ” cpitheca
”

noticed above is m this case the persistent frontal membrane
(vj

)
In Mtcroporella the opening of the compensation-sac has

beconte separated from the operculum by calcareous matter, and
IS known as the ” median pore ” Jullien believed that this pore

opens into the tentacle-sheath, but it appears probable that it really

communicates with the compensation-sac and not with the tentacle-

sheath The mechanism of protrusion m the Cyclostomata is a
su^ect which requires further examination.
The most singular of tho external appendages found in the

Polyzoa are the avicularia and vibracula of the Chcilostomata
The aviculanum is so called from its resemblance, m its most
highly differentiated condition, to the head of a bird. In Bugula,
for instance, a calcareous aviculanum of this type is attached by
a narrow neck to each zooociura. The aviculanum can move as

a whole by means of special muscles, and its chitinous lower jaw
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or " mandible can be opened and closed. It is regarded as a
modified zooecium, the i>olypide of winch has become vestigial,

although it IS commonly represented by a sense-organ, bearing
tactile liairs, situated on what may be termed the palate Ihe
operculum of the normal zooecium has become the mandible,
while the occlusor muscles have become enormous In the vibra-
eulum the part representing the zooecium is relatively smaller,

and the mandible has become the seta," an elongated chitinous
lash which projects far beyond the zooecial portion of the structure
In Caberea, the vibiacula are known to move synchronously, but
co-ordination of this kind is otherwise unknown in the Polyzoa
The avicularia and vibracula give valuable aid to the systematic
study of the Cheilostomata In its least differentiated form the
avicularium occupies the place of an ordinary zooecium (“ vicarious
aviculanum "), from which it is distinguished by the greater
development of the operculum and its muscles, while the polypide
IS normally not functional Avicularia of this type occur m the
common Flustra fohacea, m variou^i species of Membranipora, and
in particular in the Onychocellidae, a remarkable family common
in the Cretaceous period and still existing In the majority of

Cheilostomcs, the avicularia are, so to speak, forced out of the
ordinary series of zooeeia, with which they arc rigidly conn<.ct<.<l

There are comparatively few cases in which, as m Bugula, they are
mounted on a movable joint Although at first sight the arrange-
ment of the avicularia in Cheilostomcs appeals to follow no gtncial
’aw some method is probably to be made out on closer study
They occur in particular in rel ition with the orifice of the zooecium,
and with that of the compensation-sac This delicate structure
is frequently guarded by an aviculanum at its entrance, while
avicularia are also commonly found on either side of the operculum
or m other positions close to that structure It can hardly be doubted
that the function of these avicularia is the protection of the ten-

tacles and compensation-sac 1 he suggestion that they arc conccrnco
m fit (ling does not rest on any definite evidence, and is probably
fironcoiis But avicularia or vibracula may also occur m other
places—on the backs of unilanunar erect forms, along the sutuial
liiu s of the zooecia and on their frontal surface T hese arc probably
important in checking overgrowth by encrusting organisms, and
m particular by preventing larvae from fixing on the zoanuni
Vibracula are of less frequent occurrence than avicularia, with which
thev mav coexist as in Scrupocellaria, whtre they occur on the
backs of the unilaininar bianchcs In the so-called Selenariidae,

jirobablv an unnatural association of genera which have assumcil
a free discoidal form of zoarium, they may reach a very high degree
of development, but Busk's suggestion that m this group they
" may be subservient to locomotion " needs verification

Developtmnt and Affinities —It is generally admitted that the
larva of the Entoprocta (fig ii) has the structure of a Trocho-

sphtre This ajipcars to indicate

that tlie Polyzoa are remotely
aJUod to other phyla m whu h
this type of lar\ a prevails, and
in particular to the Mollusca and
Chfietopoda, as well as to the
Rotifcra, which are regarded a?
persistent Trochosphercs 1 he
pracoral portion (lower in fig ii)

constitutes the great< r p irt of

the larva and contains mo^t of
the viscera It is terniiuaUd by
a well-devt loped structure {fg)

corresponding with the apical
sense-organ ot ordinary Trocho-
spheres, and an excretory oigan
{nph) of the type familiar m
these larvae occurs on tlie v entral
side of the stomach The central
nervous sysUii (i) is highly
developed, and in Loxosoma bears
a pair of eyes The larva swims
by a nng of cilia, which corre-
sponds with the pracoral circlet
of a Trochosphero The oral
surface, on which are situated
the mouth (mj and anus (a), is

relatively small The apical sense-
organ is used fortemporary attach -

ment to the maternal vestibule in
which development takes place,
but permanent fixation is effcctccl

by the oral surface This is followed by the atrophy of many of the
larval organs, including the brain, the sense-organ and the ciliated

ring The alimentary canal persists and revolves m the median
plane through an angle of i8o®, accompanied by part of the larval

vestibule, the space formed by the retraction of the oral surface.
The vestibule breaks through to the exterior, and the tentacles,

which have been developed within it, are brought into relation
with the external water.

In the common and widely distnbuted Cheilostome, Membram^

45
pora ptlosa, the pelagic larva is known as Cyphonautes, and it has
ci structure not unlike that of the larval Fedtcelltna The principal
differences are the complication of the ciliated band, the absence of
the excretory organ, the great lateral compression of the body,
the possession of d pair of shells protecting the sides, the presence
of an organ known as the “ pyriform organ " and the occurrenct
of a sucker in a position corresponding with the de*pression seen
between (m) and (a) in fig ii Fixation takes place by means of
this sucker, which is everted for the purpose, part of its epithelium
becoming the basal ectoderm of the ancestrula The pynform
organ has probably assisted the larva to find an appropriate place
for fixation (cf Kupelwieser, i8), but, like the alimentary canal
and most of the other larval organs, it undergoes a process of histo-
lysis, and the larva becomes the ance*btruU, containing the primary
brown body derived from the purely larval organs The polypide is

formed, as in an ordinary zooecium after the loss of its polypide,
from a polypule-bud.
The Cyphonautes type has been shown by Prouho (24) to occur

m two or three widely difiirent sjiecies of Cheilostomata and Cteno-
stomata m which the eggs are laid and develop in the external
water In most Ectoprocta, however, the development takes place
internally or in an ovicell, and a considerable quantity of yolk is

present Ihe alimentary canal, which may be represented by a
vestigial structurif, is accordingly not functional, and the larva
does not become pcftgic A pyriform organ is prtsmt in most
Gymnolaemata as well as the sucker by which fixation is effected.

As in the case of Cyphonautes^ the larval organs degenerate and
tlie larva becomes the ancestrula from which a polypide is develojx. 1

as a bud In the Cyclostomata the primary tmbryo undergoes
repeated fission without developing definite organs, and each of

the numerous pieces so formed becomes a free larva, which possesses
no alimentary canal Finally, in the Phylactolaemata, the larva
becomes an ancestrula before it is hatched, and one or several

polypides may be present when fixation is effected

The development of the Ectoprocta is intelligible on the hypo-
thesis that the Entoprocta form the starting-point ot the senes
On the view that the Phylactolaemata are nearly r.elated to Phoronis
(see Puoronidea), it is extremely difficult to draw any conclusioiis

w'lth regard to the significance of the facts of developmtnt Tf the
Phylactolaemata were evolved fiom the tyi>e of structure n pre-

sented by Phoronis or the Ptcrobranchia {q e), the Gymnolaemata
shoulel be a further modification of this type, and the comparative
study of the embryology of the two orders would appear to be
meaningless It seems more natural to draw the conclusion that
the resemblances of the Phylactolaemata to Phoronis arc de/oid
of phylogenetic significance

Bibliography —For general accounts of the structure and
development of the Polyzoa the nadcr's attention is speeudlv
directed to 12, 14, 0

, 25, 1, 2, 17, 20, 18, 23, 3, m the hst given below,
for an historical account to i
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for a full bibliogiaphy of the group,

to 22, for fresh-water forms, to 1-3, 7-10, 17, for an indispensable
synonymic hst of recent manne forms, to 15, for Entoprocta, to

10, II, 24, for the classification of Gynmol iemata, to 21, 13, 4,

13, 20, for Palaeontology, to 27, 22
Refciences to important works on the species of marine Poly’^zoa

by Busk, Hmcks, Jiilhen, Levmstn, MacGilhvray, Nordg^uird,
Norman, Waters and others are given m the Memoir (22) byr Nickles
and Ba^sler (i) Allmaiv, " Monogr Fresh-water Polyzoa," Pay

(i85()) (2) Braem, " Bry d sussen Wasscrs,’* Bibl /not

(1890), Bd II Heft C (3) Braem, “ Entwiekcl v Plumatclla^**

ibid (i 8()7) IV! X Heft 23 (4) Busk, “ Report on the Polyzoi,’*
“ Challenger Pep pt xxx. (1884), 50 (i88b) (5) Caldwell, " Phoio-
ms/* Proc Roy Soc (1883), xxxiv 371 (6) Calvet, " Bry Keto-
proctes Marins," Irav Inst Montpellier (new series), Mim
8(1900) (7) Con, 'Nephridiend Crxstatella/' Zetisthr t^iss /ool

(^893), Iv 626 38) Davenpoit, Cnstaiella/* Bull Mas Hanard
(1890-1891), XX loi (9) Davenport, ibid (1891-1802),
xxn I (10) Davcnjioit, " Urnatella/* ibid (1893), xxiv i (ii)

Ehlers, " Pedicellmetn," Abh Ges Gottingen (1890), xxxvi (12)

Harmer, " Polyzoa," Cambr Nat Hist (i89(>), 11 463, art IVdy •

zoa," Lncy Erit (loth ed
, 1902), xxxi 826 (i^) Harmer,

" Moq>h Cheilostomata," Quart Journ Mic Sc» (1903), \ 1m
263 (14) Hmeks, "Hist Bnt Mar Pol" (1880) (13) Jtlly,
" Syn Cat Recent Mar Bry" (1889) (ib) JuUien and Calvet,
“ Bryozoaircs," Pis camp set prince de Monaco (1903), xxiii. (17)

Kracpelin, " Deutsch Sussvvasser-Bry Abh Ver Hamburg
H887), X

, (1892) XU. (18) Kupelwieser, " Cyphonautes/* Zoologtea

(1900), Bd xix Heft 47 (19) Lankester, art " Polyzoa,'*

Ency, Bnt (9th ed
, 1885), xix. 429 (20) Lcvinscn, " Bryozoa,'*

Vtd, Medd, Naturh (Copenhagen, 1902) (21) MacGilhvray,
" Cat Mar. Pol Victoria," P Boy Soc Victoria (1887), xxiii i8’7

(22) Nickles and Bassler, " Synopsis Amer. Foss Bu/C
U,o, Geol Sun^ey (1900), No 173. (23) Paco, " Dev Flustrella/*

Quart Journ Mtc Soc (190O), 50, pt. 3, 435. (24) Prouho, " Loxo-
somes,'^ Arch, Zool Exp, (2) (1891), ix 91 (25) Prouho, " Bryo-
zoaires,** ibid. (2) (1892), x 557 (2b) Seeliger, " Larven und
Verwandtschaft,^* Zeitschr, mss, Zool, (1906). Lxxxiv. i. (27)
Ulnch, " Fossil Polyzoa," in ^ittePs lext-book of Palaeontolo^^

Eng. ed. (i9<V>), i. 257* (S* F. H

)

( Vficr Hatschek )

bio. II —Larva of Pedicelltna
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/g. Apical sense-organ
/ig. Intestine

/, Ventral wall of stomach
m, Mouth
nphi Exci’etory organ
Xy Brain



46 POMADE—POMEGRANATE
POMADE, or Pomatum, a scented ointment used formerly

for softemng and beautifying the skin, as a lip-salve,
,
but

now principally applied to tne hair. It was made originally

from the juice of iipples (Lat pomum), whence the name.

POMANDER (from Fr pomrne d'ambre, f e apple of amber),

a ball made of perfumes, such as ambergris (whence the name),

musk, ciYQt, &.C., and formerly worn or earned m a case, also

known by the same name, as a protection against infection in

times of pestilence or merely as a useful article to modify bad

smells The globular cases which contained the pomanders ”

were hung from a neck chain or attached to the girdle, and were

usually perforated and made of gold or hilver Sometimes tl>ey

contained several partitions, m each of which was placed a

different perfume There cire an early Spanish pomander set

with emeralds, and a fine idth-ceiitui^ one dredged from the

Tiiames, m the Dutidii Museum.
POMBAL, SEBASTlAO JOSE DE CARVALHO E MELLO,

Marquess) of (1699-1782), Portuguese statesman, was bom
at Soure near Pomba, on the 13th of May 1699 He was the

son of Manoel de Carvalho e Athayde, a country gentleman

Uidal^o) and of his wife D Theresa Luiza de Mendon^a e Mello

He studied Jaw at Coimbra University, serexd for a short time

as a private in the army, and afterwards lived the life of a man
about town .n Lisbon, sharing m the diversions of the ‘^Mohocks”

who then infested the streets In 1733 he abducted and married

D Tlieresa de Noronha^ a widows belonging to one of the most

distinguished families \n Portugal He then retired to Soure

where, on the recommendation of Cardinal de Motta, King John
V commissioned hun to write a series of biographical studies

In 1739 he was sent as Portuguese an\bassador to London, where

he remained until 1745 He was then transferred to Vienna

Ills first wife having died on the 7th of January 1739, he married,

on the 18th of December 1745, Leonora Ernestine Daun,
daughter of General Count Daun In 1749 he was recalled to

take up the post of secretary of state for foreign affairs and war
'Ihe appointment was ratified on the 3rd of August 1750, by Kiny

Joseph, who had succeeded John V m that year Carvalho’s

career from 1750 101777 ls part of the history of Portugal

Though he came into power onl\» m his <;ist year, without

previous administrative experience, he was able to reorganize

Portuguese education, finance, the army and the navy He also

built up new industries, promoted the development of Brazil

and Macao, and expelled the Jesuits His complete ascendamy
over the mind of King Joseph dates from the time of the great

Lisbon earthquake (Nov 1, 1755) Though the famous words
“ Bury the dead and feed the living ” were probably not spoken
by him, they summarize his action at this time of calamity

In June 1759 his suppression of the so-cahed “ Tavora plot
”

gained for him the title of count of Oeyras, and in Septemljer

1770 he was made marquess of Pombal. fLs severe adminis-

tration had made many enemies, and his life had been attempted

m 1769 Soon after the death of King Joseph, m 1777, Pombal
was dismissed fiom office, and he was only saved from impeach-
ment by the death of his bitterest opponent, the queen-mother,
Manana Victoria, in January 1781 On the i6th of August a

royal decree forbade him to reside within twenty leagues of the

court. He died at Pombal on the 8th of May 1782

See, in addition to the works dealing with the penod 1750-1777
and quototl under Portugal History \ S J C M (Pombal), RelofUo
abfgvtada, &c. (Paris, 1758), Memoirs of the CouH of Portugal, &c
(London, 17O''), Anecdotes du mtmst^re de lumbal (Warsaw, 1781),
Admtiustration du marquis de Pombal (4 vols., Amsterdam, 1787),
Cartas do marques de Pombal vols, Lisbon, 1820-1824),

J Smith, Count of CJarnota, Memoirs of the Marquess of Pombal,
Ag. (London, 1843), F. L Gomes, Le Marquis de Pombal, dec

(Pans, 1869)', B Duhr (S.J.), PombeU, Sec (Freiburg im Breisgau,
1891), C. J de Mcnezes, Os Jesuttas e o marques de Pombal (Oporto,

1893) See also articles in the Revue des deux mondes for September
1870 X the Revue bleue for Sept( raber 1889, and the Revue histonque
lor SD^temhor 1895 and January 1896

POMEGRANATE^ The pomegranate {Pumca Cranaium) is

of exceptioual interest by reason of its structure, its history, and
Its utility. It forms a tret of small stature, or a bush, with
opposite or alternate, shining, lance*shaped leaves, from the

axils of gome of which proceed the bnlliant scarlet flowers.

These are raised on a short stalk, and consist of a thick fleshy

cylindrical or bell-shaped calyx-tube, with five to seven short

lobes at the top, J«rora the throat of time calyx proceed five to

Fig I —Pomegranate, Pumca Granatum, flowering branch, half

natural size

1, Flowrer cut lengthwise, the 3, Same cut across, showing
petals have been removed seeds

2, Fruit, about one-third natural 4, heed, natural size.

size

seven roundish, crumpled, scarlet 0 crimson petals, and below

them very numerous slender stamens The pistil consists of two
rows of carpels placed one above another, both rows embedded
m, and partially mseparate from, the inner surface of the calyx-

tulx; The st>lcs are confluent into one slender column The
fruit, which usually attains the size of a Urge orange, consists

A B
(After Eichler, from Strasburger's Lehrbuch der Potanik, by permission of Cjustav

Pischet )

Fig 2 —Pumca Granatum

A, Floral diagram B, Longitiuhnal section of the ovary

of a hard leathery rind, enclosing a quantity of pulp derived

from the coats of the numerous seeds This pulp, filled as it is

with refreshing acid juice, constitutes the chief value of the t^ee

The more highly cultivated forms contain more of it than the

wild or half-wild varieties The great structural peculiarity

consists in the presence of the two rows of carpels one above

another (a state of things which occurs exceptionally m apples

and oranges), and in the fact that, while m the lower series the

seeds are attached to the inner border 01 lower angle of the cavity,

they occupy the outer side m the upper senes, as if during growtli

the upper whorl haej become completely bent over

By Bentham and Hooker the Pumca is mcluded as an anoma-
lous genus in the order Lythraceae; others consider it more
nearly allied to the myrtles

;
while its peculiarities are so great as,

in the opinion of many botanists, to justify its inclusion in a
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separate order, Punicaceae. Not only is the fruit valuable in

hot countries for the sake of its pulp, but the rmd and the bark
and the outer part of the root (containing the alkaloid pelle-

ttenne) are valuable as astringents The bark of the root is

likewise valued as an anthelmintic m cases of tape-worm.
The tree is wild in Afghanistan, north-western India, and the

districts south and south-west of the Caspian, but it lias been so

lon^ cultivated that it is difficult to say whether it is really

native in Palestine and the Mediterranean region It has been
cited as wild in northern Africa, but this appears to be a mistake
Professor Baylcy Balfour met with a wild species, heretofore un
known, in the island of Socotra, the flowers of which have only
a single row of carpels, which suggests the inference that it may
have been the source of the cultivated varieties But, on the other

hand, m Afghanistan, where Aitchison met with the tree truly

wild, a double row of carpels was present as usual The antiquity

of the tree as a cultivated plant is evidenced by the Sanskrit

name Dadimba, and by the references to the fruit m the Old
Testament, and in the Odyssey

y

where it is spoken of as cultivated

in the gardens of the kings of Phaeacia and Phrygia The fruit

is frecjuently represented on ancient Assyrian and Egyptian
sculptures, and had a religious signiflcance m connexion with

several Oriental cults, especially the Phrygian cult of Cybele
(Arnob \ 5 seq

,
see also BaudiSbin, Stiuiieny 11. 207 seq ) It

was well known to the Greeks and Romans, who were acquainted

with Its medicinal properties and its use as a tanning material

The name given by the Romans, malum pumeumy indicates that

they received it from Carthage, as indeed is expressly stated

by Pliny, and this urtumstance has given rise to the notion that

the tree was indigenous m northern Africa On a review of the

whole evidence, botanual, hteraiy and linguistic, Alphonse de

Candolle (Origin of Cultivated Plants) pronounces against its

African origin, and decides in favour of its source in Persia and
the neighbouring countries A( cording to Saporta, the pomegra-

nate existed in a fossil state in beds of the Pliocene epoch near

Meximieux in Burgundy The pomegranate is sometimes met
with in cultivation against a wall in England, but it is too tender

to withstand a severe winter The double-flowered varieties

are specially desirable for the beauty and long duration of their

flowers

POMERANIA (German, Pommern)y a territory of Germany
and a maritime province of Prussia, bounded on the N by the

Baltic, on the W. by Mecklenburg, on the S by Brandenburg,

and on the E by West Prussia Its area is 11,630 sq m
, and

the population in 1905 was 1,684,125, showing a density of 145
inhabitants to the square mile The province is officially divided

into the three districts of Stralsund Stettin and Koslin, but more
historical interest attaches to the names of Vorpommern and
Hinterpommern, or Hither and Farther Pomerania, the former
being applied to the territory to the west, and the latter to that

to the east of the Oder Pomerania is one of the flattest parts

of Germany, although east of the Oder it is traversed bv a range

of low hills, and there are also a few isolated eminences to the

west Off the west coast, which is very irregular, he the islands of

Rugen, Usedom and Wollm
,
the coast of Farther Pomerania is

smooth in outline and is bordered with dunes, or sandbanks.

Besides the Oder and its affluents, the chief of which are the

Peene, the Ucker and the Ihna, there are several smaller rivers

flowing into the Baltic; a few of these are navigable for ships,

but the greater number only carry rafts. Many of them end m
small lakes, which are separated from the sea b> narrow strips

of land, through which the water escapes by one or more outlets

The interior of the province is also thickly spnnkled with lakes,

the combined aiea of which is equal to about one-twentieth of

the entire surface

The soil of Pomerania is for the most part thin and sandy,

but patches of good land are found here and there. About 55 %
of the whole is under tillage, while 16 % consists of meadow and
pasture and 21 % is covered bv forests The principal crops are

potatoes, rye and oats, but wheat and barley are grown in the

more fertile districts, tobacco, flax, hops and beetroot are also

cultivated* Agriculture is still carried on m a somewhat
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primitive fashion, and as a rule the livestock is of an inferior

quality, though the breed of horses, of a heavy build and mostly

used m agriculture, is held in high esteem. L^ge flocks of sheep
are kept, lioth for their flesh and their wool, and there are m the

province large numbers of horned cattle and of pigs Geese
and goose feathers form lucrative articles of export Owing
to the long line of coast and the numerous lakes, fishing forms an
important industry, and large quantities of herrings, eels and
lampreys are sent from Pomerania to other parts of Germany
With the exception of the almost inexhaustible layers of peat,

the mineral wealth of the province is insignificant Its industrial

activity IS not great, but there are manufactures of machmery,
chemicals, paper, tobacco and sugar, these are made chieflt

in or near the large towns, while linen-weaving is practised as a
domestic industry Ship* building is carried on at Stettin and at

several places along the coast 'Ihc commerce of Pomerania
IS in a flourishing condition, its principal ports being Stettin,

Stralsund and Swinemundc Education is pro\ided for by a
university at Greifswald and by numerous schools The piovirce
sends 14 members teethe German Reichstag,and 20 to the Piussian
house of representatives. The heir to the Prussian crown bears

thi title of governor of Pomerania
History—In prehistoiic times the southern coast of the Baku

seems to have been occupied by Celts, who afterwards made way
for tribes of leutonic stock These m their turn migrated to

other settlements and were replaced, about the end of the 5th

century of our era, by Slavonic tnl3es,th3 W ilai and the Pomerani.
I he name of Pomore, or Pominern, meaning “ on the sea,” was
given to the distiii t bv the latter of the tribes about the time of

Charlemagne, and it has often changed its political and geo-

graphical significance Originally it seems to ha\ e denijted the

coast district between the Oder and the Vistula, a territory

which was at first more or less dependent on Poland, but which,
towards the end of the 12th century, was ruled by two native

princes, who took the title of duke about 1170 and admitted the

authority of the German king in 1181 Afterwards Pomerania
extended much farther to the west, while bemg correspondingly

curtailed on the east, and a distinction was made between
Slavima, or modern Pomerania, and Pomerellen. The latter,

corresponding substantially to the present province of West
Prussia, lemamed subject to Poland until 1309, when it was
divided between Brandenburg and the Feuti me Order
( hnstianity was introduced in the 12th century, a bishopric

being founded in the Island of Wollm, and its advance went
rapidly hand in hand with the germanizing of the district.

The history of Pomerania, as distinct from that of Pomerellen,

consists mainly of an almost endlcvss succession of divisions of

territory among the different lines of the ducal house, and c'f

numerous expansions and contractions of territory through
constant hostilities with the elector of Brandenburg, who
claimed to be the immediate feudal superior ot Pomerania,

and with other neighbouring rulers The names of Yorpom-
mern and Hinterpommern were at first synonymous with

Pomerania proper, or Slavmia and Pomerellen, but towards

the close of the 14th century thev were transferred to the two
duchies mto which the former was divided In 1625

whole of Pomerania bciame united under the sway of Duke
Bogislaus XIV ,and on his deathwithout issue, m 1637, Hrarden-

burg claimed the duchy bv virtue of a compact made m 1571

In the merntime, however, Pomerania had been devastated

bv the Ihirty Years’ War and occupied by the Swedes, who had
taken possession of its towns and fortresses At the Peace cf

WestphUia they claimed the duchv, in opposition to the elector

of Brandenburg, and the result was that the latter was obliged to

content himself with eastern Pomerania (Hinterpommern^ said

to see the western part (Vorpommern) awarded to Sweden In

1720, by the peace of Stockholm, Swedish Pomerania was cur-

tailed by extensive conct^sions to Prussia, but the district to the

west of the Peene remained m the possession of Sweden until the

general European settlement of 1815 Then Sweden assigned

her German possessions to Denmark *n exchange for Norway,

whereupon Prussia, partly by purchase and partly by the cession
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of the duchy of Lauenburg, finally succeeded in uniting the whole

of Pomerania under her rule

For the history, see J Bugcnhagen, Pomerania, editetl by O
Hemcmann (Stettin, 1900) ,

von Bohlen, Die Erwerbung Pommcrns
(lurch die HohenzoUern (Berlin, 18O5), H Berghaus, Landbuch des

Hcrzogtums Pommern (Berlin, i86'>-i876K the Codex Pomeraniae
dtplomaticus, edited by K F W Hasselbach and J G L Kose
garten (Greifswald, 18O2), the Pommersches Urkundenbuch, cdital

by K Klempm and others (Stettin, 1868-1896), W von Sommer-
feld, irCbchichte der G^rmant^terung dss Herzogtums Pommern
(Leipzig, 1896), F W Barthold, Geschichte von Rugen und Pommern
(Hamburg, 1839-1845), K Mass, Pommersche Geschichte (Stettin,

1899), M Wchrmann, Geschichte von Pommern (Gotha, 1904-1906),
and Uecker, Pommern m Wort und Bihl (Stettin, 1904) See also

the publications of the Gesellschaft fur pommersche Geschichte und
Altertumskunde

POMEROY, a village and the county -seat of Meigs county,

Ohio, U S A
,
on the Ohio River, about 85 m SSh of Columbus

Pop (1890), 4726, (1900), 4639, of whom 453 were foreign-born

and 280 were negroes Pomeroy is served by the Hocking
Valley and (across the river) Baltimore & Qhio railwats, by
inter-urban electric railwav, and by passenger and freight boats

to the leading river ports It occupies a strip of ground between
the river and a range of steep hills Bituminous coal and salt

abound in the district, and there are deposits of building stone,

fireclay and glass sand The first settlement here was established

m 1816, coal-mining was begun three years later, and in 1827 a

town was laid out and named Nyesville There was little pro-

gress, however, until 1833, when Samuel W Pomeroy (m whose
honour the present name was adopted) formed a company,
which began mining coal on a large scale Pomeroy was incor-

porated as a village and was made the county-seat m 1841 In

1850 the first of several salt wells, from 1000 to 1200 ft in

depth, was operated

POMPRET, JOHN (1667-1702), English poet, son of Thomas
Pomfret, vicar of Luton, was born in 1667 He was educated

at Bedford grammar school and at Queens' College, Cambridge

He became rector of Maulden, Bedfordshire, in 1695, and of

Millbrook in the same county in 1702 Dr Johnson says that

the bishop of London refused to sanction preferment for him
Imause m his Choice he dedared that he would have no wife,

although he expressed a wish for the occasional company of a

modest and sprightly young lady The poet was married in real

life all the same, and—while w'aiting to clear up the n isunder-

standing with the bishop—he died m November 1702 The
Choice or Wish A Poem written by a Person of Quality (1700)

expresses the epicurean desires of a cultivated man of Pomfret's

time It IS smoothly written in the herdc couplet, and w^as w idely

popular His Miscellany Poems were published in 1702

POMMEL (through 0 Fr pomely from a diminutiv e pomellus of

Lat poniumy fruit, apple), any rounded object resembling an

apple, eg the rounded termination of a saddle-bow, in archi-

tecture, any round knob, as a boss, finial, &c
,
more particularly

the rounded end to the hilt of a sword, dagger or other hand
weapon, used to prevent the hand from slipping, and as a balance

to the blade “ Pommel is also a term used of a piece of

grooved wood used in graining leather This word may be

the same m origin, or more probably from Fr paumeUe, from
paume, the hand, palm
POMMER, or Bombard (Fr hauthor s

,

Ital homhardo, bomhar-
done)y the alto, tenor and basses of the shawm or Schalmey
family, and the forerunners respectively of the cor-anglais,

bassoon or fagotto, and double bassoon or contrafagotto The
main difference to the casual observer between the medieval
instruments and those of our orchestra which were evoh ed from
them would be one of size In the Pomm.ers no attempt had
been made to bend the tube, and its length, equal to that of an
open organ pipe of the same pitch, was outstretched in all its

unwieldiness in an oblique position m front of the performer
The great contrabass Pommer was 9 ft long without the
crook and reed, which, however, were bent downwards It had
five open fingerholes and five kevs working inside a perforated

case; in order to bring the holes within reach of the finger, they
were cut obliquely through the tube. The compass extended

-POMONA
from F below 8 ft C to E orF in the bass stave, two octaves in all.

The other members of the family were the bass Pommer, from

8 ft C to middle C, corresponding to the modern bassoon or

fagotto, the tenor or basset Pommer, a fifth higher in pitch; the

alto pommer or ntcolo , a fourth or a fifth above the tenor; and
the high alto, or Klein Alt Pommer, an octave higher than the

tenor, corresponding approximately to the cor-anglais

For the history of the Pommer family see Oboe and Bassoon
(K S)

POMONA, an old Italian goddess of fruit and gardens Ovid
(Met XiV 623) tells the story of her courtship by the silvan

deities and how Vertumnus, god of the turning year, wooed
and won her Corresponding to Pomona there ^eems to have
been a male Italian deity, called Pomunus, who was perhaps

identical with Vertumnus Although chiefly worshipped in the

country, Pomona had a special priest at Rome, the flamcn Pomo-
nalis, and a sacred grove near Ostia, called the Pomonal She
was represented as a beautiful maiden, with fruits in her bosom
and a pruning-knife in her hand
POMONA, a city of Los Angeles county, in southern Cali-

fornia, USA, about 33 m E of the city of Los Angeles P( p
(1890), 3634, (1900), 5526, of whom 567 were foreign born. It is

served by the Southern Pacific, the San Pedro, Los Angeles &
Salt Lake, and the Atchison, Topeka & Santa Fc railways,

and by an inter-urban electric line The city is about 850 It

above sea-level, and has a Carnegie library and several paik'*,

including Ganesha Park (45 acres), which commands a fine view

At Claiemont, about 3 m north, is Pomona College (1888, co-

educational), w hich in 1908 had 34 instructors and 488 students

Pomona is m the midst of a pn^sperous fruit region, devoted

especially to the growing of oranges Orchards of oranges,

lemons, apricots, peaches and prunes surround the city for miles,

and sorre olives are grown, alfalfa and sugar-beets are raised in

large quantities in the immediate neighbourhood Pomona was

«-ettl(d by a colony of fruit-growers m 1875, charteied

as a city in 1888

POMONA, or Mainland, the central and largest island c)f

the Orkneys, Scotland Pop (1901), 16,235 It is 25 m Icmg

from N W to S E and 15 m broaci from E to W
,
area, 190

sq m
, but where the coast is cut into, on the N. by Kirkwall

Bay and on the S by Scapa Flow, the land is less than 2 m across

Consequently, the portion of the island to the WTStof the waist

of Pomona is sometimes described as the West Island, and ll e

portion to the east as the East Island The west coast is

almost unbroken, the bays of Birsay and Skaill being the only

bays of any importance The east and south shores, on the

other hand, are extensively carved out Thus on the ca^^t

side are found Eynhallow Sound, Wood Wick, the bays of

Isbistcr, Firth, Kirkwall and Inganess and Dec Sound and on

the south Holm Sound, Scapa Bay, Swanbister Bay and BaN

of Ireland The highest points of the watershed from C<Hta

Head to the ScApa shore areMilldoe (734 ft.) to the north-east

of Tshibter and Wideford Hill (740 ft ) to the w^est of Kirkwall

There are also a few eminences towards the south-w^est, Ward
Hill (880 ft

)
in the parish of Orphir being the highest peak in

the island There are numerous lakes, some of considerable

Mze and most of them abounding with trout Loch Harray is

4i m long by from J m to about 2 m wide, and Loch Stenness

3J m long by from ^ to 2^ m. wide Lochs Swannay, Board-

house and Hundland are situated m the extreme north, while

Loch Kirbister lies near the south coast and Loch Tankeraess

adjoins Deer Sound Off the east coast lie the islands of Rousay,

Egilshay, Viera, Eynhallow, Gairsay and Shapinshay, and off

the south Copmshay and Lamb Holm Tlie hilly country is

mostly moorland, and peat-mosses are met with in some of the

low-lying land, but many of the valleys contain fertile soi), and

there are productive tracts on the eastern and northern seaboard

Kirkwall, the capital of the Orkneys, and Stromness are the only

towns

In Harray, the only parish in the Orkneys not trenched at

some point by the sea, Norse customs have survived longer than

elsewnere m the group save in North Ronaldshay. In Deerness
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the most easterlyparish m Pomona,were buried 200 Covenanters,

taken prisoners at the battle of Bothwell Brig They were

carried to Barbadoes, to be sold as slaves for the plantations,

when the ship foundered in Deer Sound, and all were drowned
In Sandside Bay, in the same parish, the fleet of Malcolm
Canmore was defeated by that of Jarl Thorfinn, and at

Summersdale, towards the northern base of the hills of Orphir,

Sir James Sinclair, governor of Kirkwall, vanquished Lord

Sinclair and 500 Caithness men m 1529.

The antiquities of Pomona are of great interest The examples

of Pictish remains include brocks or round towers, chambered

mounds, or buildings of stone covered in with earth, and weems,
or undergiound dwellings afterwards roofed in, At Saverock,

on the west wing of Kirkwall Bay, a good specimen of an earth-

house will be found, and at Quanterness, i m to the west of it, a

( hainbered mound, containing seven rooms with beehive roofs

harther west and 5 m by road north-east of Stromness, and
within a mile of the stone circles of Stenness, stands the great

barrow or chambered mound of Maeshowe. The tumulus has

the form of a blunted cone, is 36 ft. high, 300 ft in circum-

ference and 92 ft. in diameter, and at a distance ol 90 ft from

its base is encircled by a moat 40 ft wide and from 4 ft to 8 ft

deep The ground-plan shows that it was entered from the west

by a passage, 54 ft. long, from 2 ft to 3 ft wide and from 2^ ft

to 44 ft, high, which led to a central apartment about 15 ft

square, the walls of which ended in a beehive roof, the spring

of which began at a height of 13 ft from the floor This room
and the passage are built of undressed blocks and slabs of sand-

stone About the middle of each side of the chamber, at a

height of 3 ft from the floor, there is an entrance to a small

tell, 3 ft. high, 4J ft wide and from 5J ft to 7 ft long Mr
James Farrer explored the mound in 1861, and discovered on the

vNalls and certain stones rude drawings of crosses, a winged

dragon, and a serpent curled round a pole, besides a\ariety of

Runic inscriptions One of these inscriptions stated that the

tumulus had been rifled by Norse pilgrims (possibly crusaders)

on their way to Jerusalem under Jarl Rognvald in the 12th

century. There can be little doubt but that it was a

sepulchral chamber Joseph Anderson ascribes it to the Stone
Age (that s, to the Piets), and James Fergusson to Norsemen of

the loth century.

The most interesting of all those links with a remote past are

the stone circles forming the Ring of Brogar and the Ring of

Stenness, often inaccurately described as the Stones of Stenness.

Ihc Ring ol Brogar is situated to the north-west and the Ring of

Stenness to the south-east of the Bridge of Brogar, as the narrow

causeway of stone slabs is called which separates Loch Harray
from Loch Stenness The district lies some 4i m. north-east

of Stromness. The Ring of Brogar, once known as the Temple
of the Sun, stands on a raised circular platform of turf, 340 ft

in diameter, surrounded by a moat about 6 ft. deep, whicJi in

turn IS invested by a grassy rampart. The ring originall)

comprised 60 stones, set up at intervals of 17 ft. Only 13 arc

now ere( t Ten, still entire, he prostrate, while the stumps of

13 others can yet be recognized The height of the stones

varies from 9 ft. to 14 ft The Ring of Stenness—the lemple
of the Moon of local tradition—is of similar construction to the

larger circle, except that its round platform is only 104 ft in

diameter. The stones are believed to have numbered 12,

varying in height from 15 ft to 17 ft., but only t>vo remain up-

right. In the middle of the ring may be seen the relic of what
was probably the sacrificial altar The Stone of Odin, the

great monolith, pierced by a hole at a height of 5 ft from the

ground, which figures so prominently in Lott’s Pirate^ stood

150 yds. to the north of the Ring of Stenness. The stones of

both rings are of the native Old Red Sand^tone

POMPADOUR, JEAHNE ANTOIKETTE POISSON LE NOR-
MANT D’ETIOLES, Marquise de (1721-1764), mistress of

Louis XV., was born in Pans on the 29th of December 1721, and
baptized as the legitimate daughter of Fran9ois Poisson, an
officer in the household of the duke of Orleans, and his wife,

Madeleine de la Motte, m the church of St Eustache; but she

was suspected, as well as her brother, afterwards marquis of

Mangny, to be the child of a very wealthy financier and farmer-

general of the revenues, Le Normant de Tournehem He at

any rate took upon himself the charge of her education, and, as

from the beauty and wit she showed from childhood she seemed
to be born for some uncommon destiny, he declared her “ un
morceau de roi,” and specially educated her to be a king’s

mistress. This idea was confirmed in her childish mind by the

prophecy of an old woman, whom in after days she pensioned

for the correctness of her prediction In 1741 she was married

to a nephew of her protector and guardian, Le Normant d’Etioles,

who was passionately in love with her, and she soon became a
queen of fashion Yet the world of the financiers at Pans was
far apart from the court world, where she wished to reign,

she could get no introduction at court, and could only try to

catch the king’s eye when he went out hunting. But Louis XV
was then under the influence of Mme de Madly, ho carefully

prevented any further intimacy with “ la petite fitioles,” and
It was not until after her death that the king met the fair queen
of the financ lal wo^id of Pans at a ball given by the city to the

dauphin in 1744, and he was immediately subjugated She at

once gave up her husband, and in 1745 was established at

Versailles as “ maitresse en titre ” Louis XV. bought her the

estate of Pompadour, from which she took her title of marquise

(raised in 1752 to that of duchess) She was hardly established

firmly in power before she showed that ambition rather than
love had guided her, and began to mix in politics Knowing
that the French people of that time were ruled by the literary

kings of the time, she paid court to them, and tried to play

the part of a Maecenas Voltaire was her pcet in chief, and the

founder of the physiocrats, Quesnay was her physician.
^
In the

arts she was even more successful, she was herself no mean etcher

and engraver, and she encouraged and protected Vanloo, Boucher,

Vien, Greuze, and the engraver Jacques Guay Yet this policy

did not prevent her from being lampooneci, and the famous
poissardcs against her contributed to the luin of many wits

suspected of being among the authors, and notably of the comle

de Maurepas The command of the political '>ituation passed

entirely into her hands, she it was who brought Belle-Isle into

office with his vigorous policy, she corresponded regularly with

the generals of the armies in the field, as her letters to the comte
de Clermont prove, and she introduced the Abb6 de Berms into

the ministry in order to effect a very great alteration of French

politics in 1756 The continuous policy of France since the days

of Richelieu had been to weaken the house of Austria by alliances

in Germany
,
but Mme de Pompadour changed this hereditary

policy because Frederick the Great wrote scandalous verses on

her, and because Maria Theresa wrote her a friendly letter she

entered into an alliance w^ith Austria This alliance brought on

the Seven Years’ War, with all its disasters, the battle of Rosbach
and the loss of Canada, but Mme de Pompadour persisted

in her policy, and, when Berms failed her, brought Choiseul

into office and supported him in all his great plans, the

Pacte de Famille, the suppression of the Jesuits, and the

Peace of Versailles But it was to internal politus that

this remarkable woman paid most attention, no one obtained

office except through her, in imitation of Mme de Maintenon,

she prepared all business for the king’s eye with the

ministers, and contrived that they should meet in her room,

and she daily examined the letters sent through the post

office with Janelle, the director of the post office By this

continuous labour she made herself indispensable to Louis

Yet, when after a year or two she had lost the heart

of her lover, she had a difficult task before her, to maintain

her influence she had not only to save the king as much trouble

as possible, but to find him fresh pleasures. When he first

began to weary of her she remembered her talent for actmg
and her private theatricals at fitioles, and established the

“theatre dcs petits cabinets,” in which she acted with the greatest

lords about the court for the king’s pleasure in tragedies and

comedies, operas and ballets By this means and the “ concerts

spintuels ” she kept m favour for a time; but at last she found a
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surer way, by encouraging the king in his debaucheries, and Louis

wept over her kindness to his various mistresses Only once,

when the king was wounded by Damiens in 1757, did she receive

a senous shock, and momentarily left the court, but on his

recovery she returned more powerful than ever. She even

ingratiated herself with the queen, after the example of

Mme de Maintenon, and was made a lady-in-waitmg, but the

end was soon to come Ma vie est un combat,” she said,

and so it was, with business and pleasure she gradually greu

weaker and weaker, and when told that death was at hand she

dressed herself in full court costume, and met it bravely on the i

15th of April 1764, at the age of forty-two
|

See Capefigue, Madame la marqtitse de Pompadour (1858),
E and J de Goncourt, Les Mattresses de Louts XV (i$6o), vol 11 ,

and Campardon, Madame de Pompadour et la cour de Louts XV
au milieu du dix-huitiime sticle (1867) Far more valuable are

Malassis's two volumes of correspondence, Correspondance de Madame
de Pompadour avec son p^re M Poisson, et son fr^re M de Vandt^res,

&c. (1878), and Bonhomme, Madame de Pompadour^ giniral d'armie

(1880), containing her letters to the comte de Clermont For her i

artistic and theatrical tastes see particularly J F Leturcq, Nohee
j

sur Jacques Guav^ graveur sur pierres fines tu rot Louts XV
j

Documents inMtts etnanant de Guay et notes sur les oeuvres de gravure
|

en tatlle douce et en pterres durs de la marquise de Pompadour ,

and Adolphe Jullion, Htatoire dv theatre de Madame de Pompadour,
dit Theatre des Petits Cabinets (1874) See also P de Kolhac, La
Marquise de Pompadour (1903)

POMPEII,1 an ancient town of Campania, Italy, situated near

the river Sarnus, nearly 2 m from the shore of the Bay cl

Naples, almost at the foot of Mt Vesuvius Of its history before

79 B c. comparatively little is ret)rdcd, but it appears that it

had a population of a \ cry mixed character, and passed succes-

sively into the hands of several different peoples, each of which

contributed an element to its composition Its foundation was

ascribed by Greek tradition to Heracles, in common with the

neighbouring city of Herculaneum, but it is certain that it was

not a GiCek colony, in the proper sense of the term, as we know
to have been the case with the more important cities of Cumae
and Neapolis Strabo (v 4, 8), m whose time it was a populous

and flourishing place, tells us that it was first occupied by the

Oscans 2 (to whom we must attribute the Doric temple in the

Foro Tnangolare), afterwards by the Tyrrhenians (/ e, Etruscans)

and Pelasgians, and lastly, by the Samnites The conquest of

( ampama by the last-mentioned people is an undoubted historical

fact, and there can be no doubt that Pompeii shared the fate of

the neighbouring cities on this occasion, and afterwards passed

in common with them under the yoke of Rome But its name
IS only once mentioned during the wars of the Romans with

the Samnites and Campanians in this region of Italy , and then

only incidentally (Liv ix 38), ^^hen a Roman fleet landed near

Pompeii in 309 b c and made an unsuccessful marauding

expedition up the river valley as far as Nuceria ® At a later

period, however, it took a prominent part m the outbreak of the

nations of central Italy, known as the Social War (91-89 Bc ),

when it withstood a long siege by Sulla, and was one of the last

cities of Campania that were reduced by the Roman arms The
inhabitants were admitted to the Roman franchise, but a military

colony was settled m their territory m 80 b c by Sulla {Colonia

Cornelia Veneria Pompeianorum)y and the whole population

was rapidly romamzed The municipal administration here,

as elsewhere, was m the hands of two duovirt ture dtcundo and

two aedilcs,the supreme body being the city council {decuriones)

Before the close of the republic it became a resort of the Roman
nobles, many of whom acquired villas in the neighbourhood

Among them was Cicero, whose letters abound with allusions

to his Pompeian villa The same fashion continued under the

empire, and there can be no doubt that, during the first century

of the Christian era, Pompeii had become a flourishing place

^ The etymology of the name is uncertain, the ancients derived

it from pompa or ir€/Air« (Gr send), m allusion to the journey of

Heracles with the oxen of Gcryon, but modern authorities refer

it to the Oscan pompa (five)

^ For the Oscan mscnptioas found in Pompeii see below ad fin,

* Pompeii was attacked as a member of the Nucenne League
See Conway, Italic Dialects

^

p 51, J Beloch Campamen, 2n(i od,,
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with a considerable population. Two events only are recorded

of Its history during this period. In a.d 59 a tumult took place

in the amphitheatre between the citizens and visitors from the

ncighbounng colony of Nucena Many were killed and wounded
on both sides The Pompeians were punished for this violent

outbreak by the prohibition of all theatrical exhibitions for

ten years (Tacitus, Ann xiv 17) A characteristic, though

rude, painting found on the walls of one of ^the houses gives a
representation of this event.

Four years afterwards (ajd. 63) an earthquake, which affected

all the neighbouring towns, vented its force especially upon
Pompeii, a large part of which, including most of the public

buildings, was either destroyed or so seriously damaged as to

require to l^e rebuilt (Tac 4nn. xv 22, Seneca, vi i)

From the existing remains it is clear that the inhabitants were
still actively engaged in repairing and restoring the ruined edifices

when the whole city was overwhelmed by the great eruption

of A.D. 79 Vesuvius (qv), the volcanic forces of which had
been slumbenng for unknown ages, suddenly burst into violent

eruption, which, while it earned devastation all around the

beautiful gulf, buried the two cities of Herculaneum and Pompeii
under dense beds of cinders and ashes It is singular that, while

we possess a detailed description of this famous eruption in two
letters of the younger Phny vi. 16, 20), he does not even

notice the destruction of Pompeii or Herculaneum, though his

uncle perished m the immediate neighbourhood of the former

city But their fate is noticed by Dio Cassius, and its circum-

stances may be gathered with certainty from the condition in

which the city has been found These were such as to conduce to

its preservation and interest as a relic of antiquity Pompeii was
merely covered with a bed of lighter substances, cinders, small

stones and ashes, which fell in a dry state, while at Herculaneum
the same substances, being drenched with water^ hardened into

a sort of tufa, which in places is 65 ft deep The whole of this

superincumbent mass, attaining to an average thickness of from

I

18 to 20 ft
,
was the product of one eruption, though the materials

may be divided generally into two distinct strata, the one

consisting principally of cinders and small volcanic stones

(called in Italian laptllt), and the other and uppermost layer of

fine white ash, often consolidated by the action of water from
above so as to take the moulds of objects contained in it (such

as dead bodies, woodwork, &c ), like clay or plaster of Pans
It was found impossible to rebuild the town, and its territory

was joined to that of Nola But the survivors returned to the

spot, and by digging down and tunnelling were able to remove
all the objects of value, even the marble facing slabs of the large

buildings

In the middle ages, however, the very site was forgotten

Two inscriptions were found in making an underground aqueduct
across the site m 1594-1600, but it was not until 1748 that a more
careful inspection of this channel revealed the fact that beneath

the vineyards and mulberry grounds which covered the site

there lay entombed rums far more accessible, if not moie inter-

esting, than those of Herculaneum It was not till 1763 that

systematic excavations were begun, and, though they were

carried on during the rest of the 18th century, it was only m
the beginning of the 19th that they assumed a regular character,

the work, which had received a vigorous stimulus during the

period of the French government (1806-1814), was prosecuted,

though in a less methodical manner, under the rule of the Bour-
bon kings (1815-1861) Smee 1861 it has been carried on under

the Italian government in a more scientific manner, on a system
devised by G Fiorelh (d 4896), according to which the town is

for convenience divided into nine regions—though this rests

on a misconception, for there is really no street between the

Capua and the Nocera gates—and the results have been of the

highest interest^ though the rate of progress has been very

slow

The town was situated on rising ground less than a mile from

the foot of Vesuvius This eminence is itself due to an outflow

of lava from that mountain, during some previous eruption in

prehistoric times, for we know from Strabo that Vesuvius had
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been quiescent ever since the first records of the Greek settle-

ments in this part of Italy. Pompeii m ancient times was a
prosperous seaport town situated close to the seashore^ from

which It IS now nearly 2 m distant, and adjoining the mouth
of the river Samus or Sarno, which now enters the sea

nearly 2 m from its site. The present course of this stream is

due m part to modem alteration of its channel, as well as to the

effects of the great eruption. The prosperity of Pompeii was

due partly to its commerce, as the port of the neighbouring

towns, partly to the fertility of its territory, which produced

strong wme, olive oil (a comparatively small quantity), and
vegetables, fish sauces were made here Millstones and pumice
were also exported, but for the former the more gritty lava of

Roc ca Monfina was later on preferred

The area occupied by the an( lent city was of an irregular

oval form, and about 2 m in circumference It was sur-

rounded by a wall, which is still preseivcd for more tlian

two-thirds of its extent, but no traces of this arc tound on the

Side towards the sea, and there is no doubt that on this side

It had been already demolished m ancient times, so as to give

room for the free extension of houses and other buildings in

that direction ^ These walls are strengthened at intervals by

numerous towers, occupying the full width of the wall, which
occur in some parts at a distance of only about 100 yds

,
but in

general much less frequently They are, however, of a different

style of construction from the walls, and appear to have been

added at a later pci lod, probablv that of the Soc lal War Similar

evidences ot the addition of subsequent dehiv^es arc to be traced

also in the case of the gates, ot which no Jess than eight art found
'

in the existing (inuit of the walls Some of these present a

very elaborate system of defence, but it is evident from the I

decayed condition of others, as well as of parts ol the walls and
j

towers, that they had ceased to be maintained tor the purposes i

of fortifa ation long befoie the dcslnution of the citv The !

names b / which the gates and streets are known are entirely of

modem origin

The general plan of the town is yery regular, the streets bemg
generally straight, and crossing one another at right angles

or nearly so But exceptions are found on the west m the street

leading from the Porti Ercolanese (gate of Herculaneum) to

the forum, which, though it must have been one of the prmcipal

thoroughfares in the city, was crooked and irregular, as well as

very narrow, m some parts not exceeding 12 to 14 ft in width,

including the raised footpaths on each side, which occupy a
considerable part of the space, so that the carriage-way could

only have admitted of the passage of one vehicle at a time

The explanation is that it follows the line of the demolished

city wall Another exception is to be found in the .Strada

Stabiana (Stabian Street) or Cardo, which, owing to the existence

of a natural depression which affects also the line of the street

just east of it, is not parallel to the other north and south streets

The other main streets are in some cases broader, but rarely

exceed 20 ft in width, and the broadest yet found is about 32,

while the back streets running parallel to the main lines are only

about 14 ft (It IS to be remembered, however, that the standard

Width of a Roman highroad in the neighbourhood of Rome itself

IS about 14 ft
)

They are uniformly paved with large poly-

gonal blocks of hard basaltic lava, fitted very closely together,

though nowm many cases marked with deep mts from the passage

of vehicles in ancient times They are also in all cases bordered

by raised footways on both sides, paved m a similar manner,

and for the convenience of foot-passengers, which was evidently

a more important consideration than the obstacle which the

arrangement presented to the passage of vehicles, which indeed

were probably only allowed for goods traffic, these are connected

from place to place by steppmg-stones raised above the level of

the carriage-way. In other respects they must have resembled

those of Oriental cities—the living apartments all opening

towards the interior, and showing only blank walls towards

1 It consisted of two parallel stone walls with buttresses, about
15 ft. apart and 28 in thick, the intervening space being filled

with earth, and there bemg an embankment on the inner side

the street, while the windows were generally to be found only

in the upper storey, and were in all cases small and insignificant,

without any attempt at architectural effect. In some mstances
indeed the monotony of their external appearance was broken
by small shops, occupying the front of the principal houses,

and let of! separately
,
these were in some cases numerous enough

to form a continuous fa^ ide to the street This is seen especially

in the case of the street from the Porta Ercolanese to the forum
and the Strada Stabiana (or Cardo), l3oth of which were among
the most frequented thoroughfares The streets were also

diversified by fountains, small water-towers and reservoirs

(of which an especially interesting example was found in IQ02
close to the Porta del Vesuvio) and street shrines The source

of the water-supply is unknown
The first-mentioned of the two principal streets was crossed, a

little before it reached the forum, by the street which led direc tly

to the gate of Nola (btrada delle Terme, della Fortuna, and di

Nola) Parallel to this last to the south is a street which luns

from the Porta Manna through the forum, and then, with a

slight turn, to the ^arno gate, thus traversing the whole area of

the city from east to west (Via Manna, Strada dell’ Abbondanza,
Strada dei Diadumeni) These two east and west streets are

the two d^cumaut
The population of Pompeii at the time of its destruction

cannot be fixed with certainty, but it may \er\ likely have ex-

ceeded 20,000 It was of a mixed character, both Oscan and

Greek inscriptions arc still found up to the last, and, though

there is no trace w'hatever of Chnstianitv, evidences of the

presence of Jews are not lacking— such are a w 11-painting,

probablv representing the Judgment of Solomon, and a scratched

msc nption on a wall, “ Sodoma, Gomora ” It has been estimated,

from the number of skeletons discovered, that about 2000

persons perished m the ( ity itself in the eruption of a d 7q
Almost the whole portion of the city whu h lies to the west of

the Strada Stabiana, towards the forum and the sea, has been

more or less completely excavated It is ovei one-half of the

whole extent, and that the most important portion, inasmuch as

It includes the forum, with the temples and public buildings

adjacent to it, the thermae, theatres, amphitheatre, &c The
greater part of that on the other side of the Strada Stabiana

remains still unexplored, with the exception of the t.n phi-

theatre, and a small space m its immediate neighbourhood

The forum at Pompeii was, as at Rome itself and in all

other Italian cities, the focus and centre of all the life and
movement of the city Hence it was surrounded on all sides

bv public buildings or edifices of a commanding character

It was not, however, of large size, as compared to the open

spaces in modern towns, being only 467 ft m length by 126 in

breadth (excluding the colonnades) Nor was it accessible to

any description of wheeled carriages, and the nature of its

pavement, composed of broad flags of travertine, shows that it

was onlv intended for foot-passengers. It was adorned with

numerous statues, some of the imperial family, others of dis-

tinguished c itizens Some of the inscribed pedestals of the latter

have been found It was surrounded on tliree sides by a senes

of porticoes supported on columns^ and these porticoes were

originally surmounted by a gallery or upper storey, traces of the

staircases leading to which still remain, though the gallery

Itself has altogether disappeared It is, however, certain

from the existing remains that both this portico and the adjacent

buddings had suffered severely from the earthquake of 63, and

that they were undergoing a process of restoration, involving

material changes m the origin 1 arrangements, which was
still incomplete at the time of their final destruction. The
north end of the forum, where alone the portico is wanting, is

occupied in great part by the imposing temple of Jupiter, Juno
and Minerva being also worshipped here. It was raised on a

podtum 10 ft. high, and had a portico with six Corinthian

columns in front. 11ms magnificent edifice had, however, been

evidently overthrown by the earthquake of 63, and is in its

present condition a mere rum, the rebuilding of which had not

been begun at the time of the eruption, so that the cult of
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the three Capitolme divinities was then carried on in the so-

called temple of 2^us Mihchius. On each side of it were two
arches, affording an entrance into the forum, but capable of

being closed by gates. On the east side of the forum were four

edifices
,
all of them are of a public character, but their names and

attribution have been the subject of much controversy The
first (proceeding from the north), once known as the Pantheon,

is generally regarded as a niacellum or meat-market, consisting

of a rectangular court surrounded by a colonnade, with a twelve-

sided roofed building (tholus) in the centre. On the south side
1

were shops, and in the ( entre of the east side a chapel for the

worship of the imperial house Next to this comes the sanctuary

of the Lares of the city, a square room with a large apse, and
lieyond this, as Mau proves, the small temple of Vespasian
Beyond this again, bounded on the south by the street known
as the Strada dell’ Abbondan/a, is a large and spacious edifice,

which, as we learn from an extant inscription, was erected by a

priestess named Eumachia Its purpose is uncerlaih—possibly

a cloth-exchange, ms the fullers set up a statue to Eumachia here
It IS an open court, oblong, surrounded on all four sides by a
colonnade, m front is a portico facing the forum, and on the
other three sides there is a < orridor behind the colonnade with
windows opening on it On the south side of the Slrada dell'

Abbondanza was a building which Mau conjectures to have been
the Comitium. At the south end of the forum are three halls

side by side, similar in plan with a common facade—the central

one, the curia or council chamber, the others the offices respec-

tively of the duumvirs and aediles, the principal officials of the

city, while the greater part of the west side is occupied by two
large buildings—a basilica, which is the largest edifice in

Pompeii, and the temple of Apollo, which presents its side to

the forum, and hence Wls up a large portion of the surrounding
space The former, as we lea|;n from an inscription scratched
on Its walls, was anterior m date to the consulship of M. Lepidus

and Q Catulus (78 B c ), and therefore belongs to the Oscan
period of the city, before the introduction of the Roman colony.

It was an oblong edifice divided by columns into a central hall

and a corridor running round all the four sides with a tribunal

opposite the mam entrance, and, unlike the usual basilicae, it

had, instead of a clerestoiy, openings m the walls of the corridor

through wh’ch light was admitted, it being almost as lofty as

the nave. The temple was an extensive edifice, having a com-
paratively small cella, raised upon a podium, and standing in

I
the midst of a wide space surrounded by a portico of columns,

outside which again is a wall, bounding the sacred enclosure

Between this temple and the basilica the Via Manna leads off

direct to the Porta Manna.
Besides the temples which surrounded the forum, the remains

of five others have been discovered, three of which are situated

in the immediate neighbourhood of the theatres Of these by
far the most interesting, though the least perfect, is one which

IS commonly known as the temjde of Hercules (an appellation

wholly without foundation), and which is not only by far the

most ancient edifice in Pompeii, but presents us with all the

charai ters of a true Greek temple, resembling in its proportions

that of the earliest temple of Sehnus, and probably of as remote

antiquity (6th century B c ) Unfortunately only the foundation

and a few Doric capitals and other architectural fragments
remain

,
they were coated with stucco which was brightly painted

In front of the temple is a monument which seems to have been

the tomb of the founder or founders of the city; so that for a time

this must have been the most important temple. The period

of Its destruction is unknown, for it appears certain that it cannot

be ascribed wholly to the earthquake of 63. On the other hand,

the reverence attached to it in the later periods of the city is

evidenced by its being left standing in the midst of a triangular

space adjoining the great theatre, which is surrounded by a

portico, so as to constitute a kmd of forum (the so-called Foro

Porta di Capua
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Tnangolare) Not far orff, and to the north of the great theatre,

stood a small temple, which, as we learn from the inscription

still remaining, was dedicated to Isis, and was rebuilt by a certain

Popidius Celsinus at the age of six (really of course by his parents),

after the original edifice had been reduced to ruin by the great

earthquake of 63. Though of small size, and by no means le-

markable in point of architecture, it is interesting as the' only

temple that has come down to us in a good state of preservation

of those dedicated to the Egyptian goddess, w hose w orship became
so popular under the Roman Empire J he decorations were of

somewhat gaudy stucco The plan is curious, and deviates

much from the ordinary type, the internal arrangements are

adapted for the performance oi the peculiar rites of this deity

Close to this temple was another, of very small size, commonly
known as the temple of Aesiulapius, but probably dedicated to

Zeus Mihchius. More considerable and important was a temple

which stood at no great distance from the forum at the point

where the so-called Strada di Mercuiio was crossed by the wide

line of thoroughfare (Strada della Fortuna) leading to the gate

of Nola We learn from an inscription that this was dedicated

to the Fortune of Augustus (Fortuna Augusta), and was erected,

wholly at his own cost, by a citizen of the name of M lullius

This temple appears to have suffered very severely from the

earthquake, and at present affords little evidence of its original

architectural ornament, but we learn from existing remains

that its walls were covered with slabs of marble, and that the

columns of the portico were of the same material The fifth

temple, that of Venus Pompeiana, lay to the west of the basilica

traces of two earlier periods underlie the extant temple, which

was in progress of rebuilding at the time of the eruption Ikforc

the earthquake of 63 it must have been the largest and most
splendid temple of the w'hole city It was surrounded by a
large colonnade, and the number of maible columns in the whole
block has been re koned at 296

All the temples above desi ribed, except that ascribed to Her-

cules, w'hich was approached by steps on all four sides, agree in

being raised on an elevated podium or basement—an arrange-

ment usual with all similar buildings of Roman date Neither

in materials nor in style does their architecture exceed what
might reasonably be expected in a second-iate provincial town,
and the same may be said in general of the other public buildings

Among these the most ( onspicuous are the theatres, of which there

were two, placed, as was usual in Greek towns, in dose juxta-

position with one another The largest of these w^hich w^as parti)

excavated in the side of the hill, was a building of cons dcntblc

magnificence, being in great part cased with marble, and fur-

nished with seats of the same material, which have, howe\er,

been almost wholly removed Its mternal construction ancl

arrangements resemble those of the Roman theatres m general,

though with some peculiarities that show Greek influence, and
we learn from an inscription that it was erec ted in Roman times

by two members of the same family, M Holconius Rufus and
M Holconius Celer, both of whom held important municipal
ofiiics at Pompeii during the reign of Augustus It appears,

however, from a careful examination of the remains that their

work w'as only a reconstruction of a more ancient edifice, the date

of the original form of which cannot be fixed, while its first

alteration belongs to the tufa period, and three other periods

in its history can be traced Recent investigations in regard to

the vexed question of the position of the actors in the Greek
theatre have as yet not led to any certain solution ^ The smaller

theatre, which was erected, as we learn from an inscription, by
two magistrates specially appointed for the purpose by the

decuriones of the city, was of older date than the large one, and
must have been constructed a little before the amphitheatre, soon
after the establishment of the Roman colony under Sulla We
learn also that it was permanently covered, and it was probably
used for musical entertainments, but in the case of the larger

theatre also the arrangements for the occasional extension of an
awning (velarum) over the whole are distinctly found The

^ Sec A Pompett tn Lebenund Kunst (Leipzig, 1908), pp 150
sqq

53
snr»allcr theatre is computed to have been capable of containing
fifteen hundred specLitors, while the larger could accommodate
five thousand

Adjoining the theatres is a large rectangular enclosure, sur-

rouncied by a portico, at first the colonnade connected with the
theatres, and converted, about the tune of Nero, into the barrac ks
of the gladiators, w^ho were permanently maintained in the city

w'lth a view to the shows in the amphitheatre This explains

why It IS so far from that building, which is situated at the
south-eastern angle of the town, about 500 yds. from the
theatres Remains of gladiators’ armour and weapons were
found in some of the rooms, and in one, traces of the stocks used
to confine insubordinate gladiators The amphitheatre was
erected bv the same two magistrates who built the smaller

theatre, C (^uinc tins Valgus and M Porcius (the former the father

in-law of that P Servilius Rullus, in opposition to whose bill

relating to the distribution of the public lands Cicero made his

speech, De hge a^rarta) at a period when no permanent edifice

of a similar kir\^ had yet been erected in Rome itself, and is

indeed the oldest structure of the kind known to us But apart
fre^m Its early date it has no special interest, and is wholly wanting
in the external architectural decorations that give such grandeur
of character to similar edifices in other instances Being in

great part excavated in the suiface of the hill, instead of the

seats being raised on arches, it is w’anting also in the picturesque

arched corridors which contribute so much to the effect of those

other ruins Nor are its dimensions (460 by 345 ft ) such as to

place It in the first rank of structures of this class, nor are there
any underground chambers below the arena, with devices for

raising wild beasts, &c But, as we learn from the case of their

squabble with the people of Nucena, the games celebnated in

the amphitheatre on grand occasions would be visited by large

numbers from the neighbouring towns "I he seat mg capacity

was about 20,000- (for illustration see AMruiTiiEAiRE)
Adjoining the amphitheatre was found a large open space,

nearly square in form, which has been supposed to be a forum
boarium or cattle market, but, no buildings of interest being

discovered around it, the exca\ation was filled up again, and
this part of the city has not been since examined Between
the entrance to the triangular forum (so-called) and the temple

of Isis IS the Palaestra, an area surrounded by a colonnade,

It is a structure of the pre-Roman period, intended for bo> s, not
men
Among the more important public buildings of Pompeii

were the public baths {thermae) I’hree different establishments

of this character have been discovered, of which the first, exca-

vated in 1824, the baths near the forum, built about 80 b c
,
w^as

for a long time the only one known Though the smallest of

the three, it is in some respects the most complete and interesting,

and it was until of late years the principal source from which we
derived our knowledge of this important branch of the economy
of Roman life At Pompeii the baths are so well preserved as

to show at a glance the purpose of all the different parts—while

they are among the most richly decorated of all the buildings

in the city We trace without difficulty all the separate apart-

ments that are described to us bv Roman authors—the apody-

tenum, frigidanum, teptdarium, caldartuniy &c
,
together w'lth the

apparatus for supplying both water and heat, the places for de-

positing the bather’s clothes, and other minor details (see Baths)
The greater thermae (the so-called Stabian ” baths), which
were originally built in the 2nd century b c

,
and repaired about

80 B c
,
are on a much more extensive scale than the others^

and combine w’lth the special purposes of the building a palaestra

in the centre and other apartments for exercise or recreation.

The arrangements of the baths themsehes are, however, almost
similar to those of the lesser thermae In this case an inscription

records the repair and restoration of the edifice after the

2 The interest taken by the Pompeians m the sjx>rts of the
amphitheatre is shown by the contents of the numerous painted
and scratched inscriptions relating to them which have been found
m Pompeii—notices of combats, laudatory inscriptions, including
even references to the admiration which gladiators w'on from the
fair sex, &c
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earthquake of 63 It appears, however, that these two establish-

ments were found inadequate to supply the wants of the in-

habitants, and a third edifice of the same character, the so-

( ailed central baths, at the corner of the Strada Stabiana and the

Strada di Nola, but on a still more extensive scale, intended

for men only, while the other two had separate accommodation

for both sexes, was in course of construction when the town was

overwhelmed
Great as is the interest attached to the various public buildings

of Pompeii, and valuable as is the light that they have m some
instances thrown upon similar edifices m other ruined cities,

far more curious and interesting is the insight afforded us by

the numerous private houses and shops mto the ordinary life

and habits of the population of an ancient town The houses

at Pompen are generally low, rarely exceedmg two storeys m
height, and it appears certain that the upper storey was generally

of a slight construction, and occupied by small rooms, servmg
as garrets, or sleepmg places for slaves, and perhaps for the

females of the family From the mode of destruction of the city

these upper floors were m most cases crushed m and destroyed,

and hence it was long believed that the houses for the most
part had but one storey, but recent researches have m many
cases brought to light mcontestable evidence of the existence of

an upper floor, and the frequent occurrence of a small staircase

IS in Itself sufficient proof of the tact The windows, as already

mentioned, were generally small and insignificant, and contri-

buted nothmg to the external decoration or effeit of the houses,

which took both light and air from the inside, not from the

outside In some cases they were undoubtedly closed with

glass, but its use appears to have been by no means general

The pmcipal hving rooms, as well as those intended for the

reception of guests or clients, were all on the ground floor, the

centre being formed by the airtum, or hall, which was almost

always open above to the air, and m the larger houses was gener-

ally surrounded with columns. Into thi.s opened other rooms,

the entrances to which seem to have been rarely protected by

doors, and could only have been closed by curtains At the

back was a garden Later, under Greek influences, a peristyle

w ith rooms round it was added in place of the garden \Ve notice

that, as in modern Italy until quite recent years, elaborate

precautions were taken against heat, but none against cold,

which was patiently endured Hypocausts are only found in

connexion with bathrooms

All the apartments and arrangements described by Vitruvius

and other ancient writers may be readily traced m the houses

of Pompeii, and in many mstances these have for the first time

enabled us to understand the technical terms and details trans-

mitted to us by Latin authors. We must not, how^ever, hastily

assume that the examples thus preserved to us by a singular

accident are to be taken as representing the style of budding

in all the Roman and Italian towns We know from Cicero

that Capua was remarkable for its broad streets and widespread

buddings, and it is probable that the Campanian towns m
general partook of the same character. At Pompeii mdeed
the streets were not wide, but they were straight and regular,

and the houses of the better class occupied considerable spaces,

presenting in this respect no doubt a striking contrast, not only

with those of Rome itself, but wnth those of many other Italian

towns, where the buddings would nccessanly be huddled to-

gether from the arcumstances of their position Even at

Pompeu itself, on the west side of the city, where the ground

slopes somewhat steeply towards the sea, houses are found which
consisted of three storeys or more
The excavations have provided examples of houses of every

description, from the humble dwelling-place of the artisan or

proletanan, with only three or four small rooms, to the stately

mansions of Sallust, of the Faun, of the Golden Cupids, of the

Silver Weddmg, of the Vettn, of Pansa,^ &c.—the last of which
IS among the most regular m plan, and may be taken as an almost

' It may be observecl that the names given m most cases to tlie

houses are either arbitrary or founded m the first instance upon
erroneous inferences

perfect model of a complete Roman house of a supenor class.

But the general similarity in their plan and arrangement is very

striking, and in all those that rise above a very humble class the

leading divisions of the mterioi, the atnum, tabltnum, perntyU,

&c
,
may be traced with unfading regularity. Another peculi-

arity tiiat is found m all the more considerable houses m Pompeu
IS that of the front, where it faces one of the principal streets,

being occupied with shops, usually of small size, and without

any communication with the mterior of the mtoion. In a few
instances mdeed such a communication is found, but in these

cases it lb probable that the shop was used for the sale of articles

grown upon the estate of the proprietor, such as wme, fruit, oil,

&c., a practice that is still common in Italy. In general the

shop had a very small apartment behind it, and probably in

most cases a sleeping ( hamber above it, though of tins the only

remaining evidence is usually a portion of the staircase that led

to this upper room The front of the shop was open to the

street, but was raj>able of being closed with wooden shutters,

the remains of which have in a few instances been preserved.

Not only have the shops of silversmiths been recognized by the

precious objects of that metal iound m them, but large quantities

of fruits of various kmds preserved in glass vessels, various de-

scriptions of com and pulse, loaves ot bread, moulds for pastry,

fishmg-nets and many other objects too numerous to mention,

have been found in such a condition as to be identified without

difficulty Inns and wine-shops appear to have been numerous,
one of the latter we can see to have been a thermopohum, where
liot drinks were sold Bakers’ shops are also frequent, though
arrangements for grinding and baking appear to have formed
part of every large family establishment. In other cases, how-
ever, these were on a larger scale, provided with numerous
querns or hand-mills of the well-known form, evidently intended

for public supply Another establishment on a large scale was
a ftdlomca (fuller’s shop), where all the details of the business

were illustrated by paintings still visible on the walls Dyers’

shops, a tannery and a shop where colours were ground and
manufactured—an important business where almost all the

rooms of every house were painted—arc of special mterest, as

IS also the house of a surgeon, where numerous surgical instru-

ments were found some of them of a very ingenious and elaborate

description, but all made of bronze Another curious discovery

was that of the abode of a sculptor, containing his tools, as well

as blocks of marble and half-finished statues The number
of utensils of various kmds found in the houses and shops is

almost endless, and, as tliese are in most cases of bronze, they are

generally in perfect preservation.

Of the numerous works of art discovered m the course of the

excavations the statues and large works of sculpture, whether
m marble or bronze, are inferior to those found at Herculaneum,
but some of the bronze statuettes are of exquisite workmanship,
while the profusion of ornamental works and objects in bronze

and the elegance of their design, as well as the finished beauty

of their execution, are such as to excite the utmost admiration

—

more especially when it is considered that tliese are the casual

results of the examination of a second-rate provincial town,

which had, further, been ransacked for valuables (as Hercu-

laneum had not) after the eruption of 79 The same impression

IS produced m a still higher degree by the paintings with which

the walls of the private houses, as well as those of the temples

and other public buildings, are adorned, and which are not merely

of a decorative character, but in many instances present us with

elaborate compositions of figures, lustoncal and mythological

scenes, as well as representations of the ordinary life and manners

of the people, which are full of interest to us, though often of

inferior artistic execution. It has until lately been the practice

to remove these to the museum at Naples, but the present

tendency is to leave them (and even the movable objects

found m the houses) tn sttu with ail due precautions as to

their preservation (as m the house of the Vettu, of the

Silver Wedding, of the Golden Cupids, &c), which adds im-

mensely to the interest of the houses, indeed, with the help

of judicious restoration, their original condition is in large
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meamire reproduced ^ In some cases it has even been possible

to recover the original arrangement of the garden beds, and to

replant them accordmgly, thus givmg an appropriate frame-

work to the statues, &c
,

with which the gardens were

decorated, and which Imve been found tn situ The same
character of elaborate decoration, guided almost uniformly
by good taste and artistic feeling, is displayed in the mosaic
pavements, which m all but the humbler class of houses

frequently form the ornament of their floors One of these, in

the House of the Faun, well known as the battle of Alexander,
presents us with the most striking specimen of artistic com-
position that has been preserved to us from antiquity

The architecture of Fompeii must be regarded as presenting

in general a transitional character from the pure Greek style to

that of the Roman Empire The temples (as already observed)

have always the Roman peculiarity of being raised on a podturn
of considerable elevation

,
and the same characteristic is found

in most of the other public buildings All the three orders of

Greek architecture—the Doric, Ionic and Corinthian—arc found

freely employed in the various edifices of the city, but rarely

111 strict accordance with the rules of art in their proportions
and details, while the private houses naturally exhibit still

more deviation and irregularity Tn many of these mdecd we
find varieties m the ornamentation, and even in such leading

features as the capitals of the columns, which remind one rather

of the \cigaries of medieval architecture than of the strut rules

of Vitruvius or the regularity of Greek edifices One practice

which IS especially prevalent, so as to strike every casual visitor,

and dates from the early years of the empire, is that of filling

up the flu tings of the columns for about one-third of tbeir height

with a thick coat of stucco, so as to give them the appearance

of being smooth columns without flutmgs below, and onlv fluted

above. The unpleasmg effect of this anomalous arrangement is

greatly aggravated by the lower part of each column being almost

always coloured with red or yellow ochre, so as to render the con-

trast between the two portions still stronger The architecture of

Pompeii suffers also from the inferior quality of the materials

generally employed No good building stone was at hand,
and the puhlu as well as private edifices were constructed either

of volcanic tufa, or lava, or Sarno limestone, or brick (the latter

only used for the corners of walls) In the private houses even
the columns are mostly of brick, covered merely ^Mth a coat of

stucco In a few instances only do we find them making use

of a whitish limestone wrongly called travertine, which, though
inferior to the similar material so largely employed at Rome,
was better adapted than the ordinary tufa for purposes where
great solidity was required The portion of the portico sur-

rounding ihe forum which was m the process of rebuilding at

the time when the city was destroyed was constructed of this

matenal, while the earlier portions, as well as the principal

temples that adjoined it, were composed in the ordmary manner
of volcanic tufa Marble appears to have been scarce, and
was sparingly employed In some instances where it had been
freely introduced, as in the great theatre, it would seem that the
slabs must have been removed at a period subsequent to the

entombment of the city

These materials are used in several different styles of con-
struction belonging to the six different periods which Mau
traces m the architectural history of Pompeii.

1 That of the Doric temple in the Foro TViangolarc (6th century
B c

)
and an old column built into a house in Region vi

,
Insula s,

also of the older parts of the city walls—date uncertain (Sarno
hmestone and grey tufa)

2 That of the limestone atriums (outer walls of the houses of
ashlar-work of Sarno limestone, inner walls with framework of
limestone blocks, filled m with small pieces of limestone) Date,
before 200 b c

3 Grey tufa period ,
ashlar masonry of tufa, coated with fine white

stucco, rubble work of lava The artistic character is still Greek,
and the period coincides with the first (incrustation) style of mural
decoration, which (probably originating m Alexandria) aim«»d at

' The paintings of the house of the Vettii are perhaps the
best-preserved m Pompon, and extremely fine in conception and
execution, especially the scenes m which Cupids take part.

t
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the imitation m stucco of the appearance of a wall veneered with
coloured marbles No wall paintings exist, but there are often
fine floor mosaics To this belong a numocr of private houses
(eg thf* House of the Faun), and the colonnade round the forum,
the basilica, the temples of Apollo and Jupiter, the large theatre
with the colonnades of the Foro friangolare, and tlie barracks of
the gladiators, the Stabian baths, the Palaestra, the exterior of
the Porta Manna, and the interior of th<‘ other gates—^all the
public buildings indeed (except the Doric temple mentioned under
(i), which do not belong to the time of the Roman colony) Date,
2nd century B c.

4 The “ quasi-reticulatc " penod—walling facca with masonry
not yet quite so regular as opus reticulatum, and with brick quoins,
coinciding with the second penoJ of decoration (the architectural,
partly imitating marble like the first style, but without ridief,

and by colour only, and partly making use of architectural designs)
It is represented by the small theatre and the amphitheatre, the
baths near the forum, the temple of Zeus Milichius, the Comitium
and the original temple of Isis, but only a few private houses Ihe
ornamentation is much less nch and beautiful than that of the
preceding period Date, from 80 b c, until nearly the end of the
Kc public

5 The period Jrom the last decades of the Republic to the
earthquake of a D homogeneous senes of baildings—we
find various styles of construction (qiiasi-reticulate, opus reticulatum
of tufa with *tone quoins, of the time of Augustus, opus reticulaium
ivith bnck quoins or with mingled stone and brick nuoms, a little

Htcr) and three styles of wall decoration fall witnm its limits
Ihe second, already mentioned, the third or ornate, with its freer

use of ornament and its introduciion of designs which suggest
an Egyptian ongin (onginatmg in the time of Augustus), and the
fourth or intricate, dating from about a D 50 Marble first appears
as a building materia! m the temple of Fortuna \ugusta (c 3 b c )

6 The period from the earthquake of \ D to the final de-
struction of th< city, the buildings of which can easily be recognised
The only wholly new edifice of any imixirtance is the central baths

Outside the Porta Ercolancsc, or gate Icathng to Herculaneum,
is found a house of a different character from all the others* winch
from Its extent and arrangements was undoubtedly a suburban
villa, belonging to a person of considerable fortune It is called

—

as usual without any authority—the villa of Arnus Diomedes,
but Its remains arc of pcculiai interest to ns, not only foi comparison
with the numerous rums of similar buildings which occur else-

where—often of greater extent, but in a much less perfect state
of preservation—but as assisting us in understanding the descnption
of ancient authors, such as Vitruvius and Pliny, of the numerous
appurtenances frequently annexed to houses of tins description

In the cellar of this villa were discovered no less than twenty
skeletons of the unfortunate inhabitants, who had evidently fled

thither for protection, and fourteen m other parts of the house
Almost all the skeletons and remains of lx>dies found in the city

were discovered m similar situations, in cellars or underground
apartments— those who had sought refuge in flight having appar-
ently for the most part escaped from destruction, or having p( rished

under circumstances where th(ir bodies w^ere easily recovered by
the survnvors According to Cassius Dio, a large number of the
inhabitants w'crc assembled m the theatre at the time of the cata-

strophe, but no lx)Jies have Wen found there, and thiy were probably
sought for and removed shortly afterwards Of late years it has
been found possible in many cases to take casts of the Ixidies found

—

a complete mould having been forme<.l around them by the fine

white ashes, partially consolidattxl by water
An interesting farm house (few examples have been so far dis-

covered m Italy) ls that at Boscorcalc excavated m 1893-1894,
which containeci the treasure of one hundred and three silver vases
now at the Louvre The villa of P Fannius Synlustor, not far off,

was excavated m 1900, it contained fine wail paintings, w'hich,

despite their importance, were allowed to be exported, and sold by
auction in Pans (some now m the Louvre) (See F Bamabei,
La Villa pompetana dt P Fanmo btnistore

,
Rome, 1901 )

The road leading from the Porta Ercolanese tow ards Herculaneum
IS bordcjreil on both sides for a considerable exU-nt by rows of tombs,
as w'as the case with all the great roads leading into Rome, and in-

deed in all large Roman towns These tombs aic in many instances
monuments of considerable pretension, and of a highly ornamental
character, and naturally present in the hipest degree the peculiar

advantage common to all that remains of Pompeii, m their perfect

preservation Hardly any scene even in this extraordinary city

IS more sinking than the coup d'cetl of this long street of tombs,
preserving uninjured the re4:ords of successive generations eighteen
centuries ago Unfortunately the names are all otherwise unknown

;

but we learn from the inscriptions that they are for the most i>art

those of local magistrates and municipal dignitaries of Pompeii
Most of them belong to the early empire.

There appears to have been ui the same quarter a con^ddcrable

suburb, outside the gate, extending on each side of the road towards
Herculaneum, apparently much resembUng those which are now
found throughout almost the whole distance from thence to

Naples. It was known by the name of Pagus Augustus Felix
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Subiirbanu*? Other suburbs were situated at the harbour and at
the saltworks (saltnae{

No manuscripts have been discovered in Pompeii Inscriptions

have naturally been found in considerable numbers, and \\c are
indebted to them for much information conctrmng the municipal
arrangements of the town, as well as the construction of various
edihces and other public works Ihe most interesting of these
arc such as arc written in the Oscan dialect, which appears to have
continued in official use down to the time when the Roman colony
was introduced by Sulla From that time the Latin language
was certainly the only one officially employed, though Oscan may
have still been spoken by a portion at least of the population
Still more curious, and almost i)cculiar to Pompeii, are the numcioiis
writings painted upon the walls, which have generally a seim-
public character, such as recommendations of candidates for muni-
cipal offices, advertisements, &c

,
and the scratched inscriptions

{graffiti), which are generally the mere expression of individual
impulse and feeling, frequently amatory, and not uncommonly
conveyed in rude and imperfect verses In one house also a whole
box was found filled with written tablets diptjchs and triptychs

—containing the record of the accounts of a banker named L
C lecihus Jucundiis

See A Mail, Pompen its Life and Art (Irans by F W Kelsey,
2nd td

,
New York and London, 1902 2nd revised edition of the

German original, Pompeii in Leben und KunS, Leipzig, 1908), the
best general account written by the greatest authority on the subject,

to which our description owes much, with full references to other
sources of information, and, for latir excavations, Notizie deglt

Scavt and Point sche Mitteilungen (in the latter, articles by Mau),
passim Tor tlic inscriptions on the tablets and on the walls.

Corpus inscriphonum latinarum, vol iv (cd Zangcmeister and
Mau) Recent works on the Pompeian frescoes are those of Berger,
in Die Maltechnik des Alterthums, and A P Laurie, Greek and
Roman Methods of Painting (1910) (E H B

,
T As

)

Oscan Inscriptions —The surviving inscriptions which can

be dated, mainly by the gradual changes in their alphabet, are

of Ihe^rd and 2nd centuries bc, some (eitainlv belonging to

the Graiduin period The oldest of the Latin inscriptions arc

C I L X 794, the record of the building of colonnades in the

forum by the “ quaestor ” V Popidius, and two or thiee

election placards {C I L iv 29, 30, 36) of one R Caecilius, a

candidate for the same office It cannot be an accident that

the alphabet of these inscriptions belongs distincU) to Sullan

or pre-Sullan times, while no such officer as a quaestor appears in

any later documents {eg mC J L x 844, it is the duovin who
build the small theatre), but docs appear in the 0-»(an inscrip-

tions Hence it has been inferred that these oldest Latin inscrip-

tions are also older than Sulla’s colony, if so, Latin must have
been in use, and m fairly common use (if the programmaia w'ere

to be of any service), m Pompeii at that date On the other

hand, the good condition of many of the painted Oscan inscrip-

tions at the times when they were first unc overed (1797 onwards)
and their subsequent decay and the number of Oscan graffiti

appear to make it probable that at the Christian era Oscan w'as

still spoken in the town. The two languages undoubtedly
existecJ side by side during the last century b c

,
Latin being

alone recognued officially and in society, while Oscan was
preserved mainly by intercourse with the counti*) folk who
frequented the market Thus beside many Latin programmata
later than those just mentioned we have similar inscriptions

in Oscan, addressed to Oscan-speaking voters, where Illlner
obviously relates to the quattuorvirate, a title chai acteristic

of the Sullan and tnumviral colonies An interesting stone

contaimng nine cavities for measures of capacity found in

Pompeii and now preserved in the Naples Museum with Oscan
inscriptions erased in antiquity shows that the Oscan system of

measurement was modified so as to correspond more closely with

the Roman, about 14 b c
,
by the duovin, who record their

work m a Latin inscription {C 1 L x 793, for the Oscan see Ital

Dial p 67)

See further Osca Lingua, and R S Conway, Phe Italic Dialects,

pp 54 sqq , Nisscn, Pompetantsche Studien, J Bcloch, Campanten,
2nded (R b C

)

POMPEY, the common English form of Pompeius, the name
of a Roman plebeian family

I. Gnaeus Pompeius (106^48 bc), the triumvir, the first

of his family to assume the surname Magnus, was born on the
30th of September in the same year as Cicero When only

seventeen he fought together with his father in the Social War.

He took the side of Sulla against Manus and Cinna,butfor a
time, m consequence of the success of the Marians, he kept in

the background On the return of Sulla from the Mithradatic
War Pompey joined him with an army of three legions, which
he had raised in Picenum Thus early in life he connected
himself with the cause of the aristocracy, and a decisive victory

which he won in 83 over the Marian armies gained for him from
Sulla the title of hnperator He followed i!p his successes in

Italy by defeating the Marians in Sicily and Africa, and on his

return to Rome in 81, though he was still merely an eques and
not legally qualified to celebrate a triumph, he was allowed by
general consent to enjoy this distinction, while Sulla greeted him
with the surname of Magnus

^

a title he always retained and
handed down to his sons Latterly, his relations with Sulla were

somewhat strained, but after his death he resisted the attempt of

the consul M Aemilius Lepidus to repeal the constitution In

conjunction with A Lutatius Catulus, the other consul, he
defeated Lepidus when he tried to march upon Rome, and diove

him out of Italy (77) With some fears and misgivings the

senate permitted him to retain the command of his victorious

army, and decided on sending him to Spam, where the Marian
party, under Sertorius, was still formidable Pompey was
fighting in Spam from 76 to 71, and though at first he met with

serious reverses he was ultimately successful After Sertorius

had fallen a victim to assassination, Pompey easily defeated

his successor Perperna and put an end to the war In 71 he won
fresh gloA^ by finally crushing the slave insurrection of Spartacus

That same year, amid great popular enthusiasm, but without
the hearty concurrence of the senate, whom he had alarmed by
talking of restoring the dreaded power of the tribunes, he was
elected with M Licinius Crassus to the consulship, and entered

Rome in triumph (December 31) for his Spanish victories

He A as legallv ineligible for the consulship^, having held

none of the lower offices of state and being under age

The following yeai saw the work of .Sulla undone, the tribunate

was restored, and the administration of justice was no longer

left exclusivelv to the senate, but w\is to be shared by it with

the wealthier jiortion of the middle class, the equites {qv)
and the trthuni aerartt ^ The change was really necessary, as

the provincials could never get justice from a court composed
of senators, and it was earned into effect by Pompey with

Caesar’s aid Pompey rose still higher in popularity, and
on the motion of the tribune Aulus Gabinius in 67 he was
entrusted with an extraordinary command over the greater

part of the empire, specially for the extermination of piracy in

the Mediterranean, by which the corn supplies of Rome were
seriously endangered, while the high prices of provisions caused

great distress He was completely successful, the priCe of corn

fell immediately on his appointment, and in forty days the

Mediterranean was cleared of the pirates Next year, on the

proposal of the tribune Manilius, his powers were still further

extended, the care of all the provinces m the East being pul

under his control for three years together with the conduct of

the war against Mithradates VI
,
who had recovered from the

defeats he had sustained from Lucullus and regained his

dominions Both Caesar and Cicero supported the tribune’s

proposal, which was easily carried in spite of the interested

opposition of the senate and the aristocracy, several of whom
held provinces which would now be practically under Pompey ’s

command The result of Pompey’s operations was eminently

satisfactory The wild tribes of the Caucasus were cowed by

the Roman arms, and Mithradates himself fled across the

Black Sea to Panticapaeum (modern Kertch) In the years

64 and 63 Syria and Palestine were annexed to Rome’s empire.

After the capture of Jerusalem Pompey is said to have entered

the Temple, and even the Holy of Holies Asia and the East

generally were left under the subjection of petty kings who were

mere vassals of Rome Several cities had been founded which

became centres of Greek life and civilization.

Pompey, now in his forty-fifth year, returned to Italy in 6 1 to

* Their history and political character is obscure, they were at any
rate connected with tne knights (see Aerarium).
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celebrate the most magnificent triumph which Rome had ever

witnessed, as the conqueror of Spain, Africa and Asia (see A
Holm, Hist of Greece, Eng trans

,
vol. iv ) 1 his triumph marked

the turningv^int of hio career As a soldier everything had
gone well with him, as a politician he was a failure. He found
a great change in public opinion, and the people indifferent to

his achieve i ents abroad The optin ates lesented the extra-

ore inary powers that had been conferred upon him, Lucullus

and Ciassus considered that they had been robbed by him of

the honour of concluding the war against Mithradates The
senate refused to ratify the arrangements he made in Asia or

to provide money and lands for distribution amongst his

\eterans In these circumstances he drew closer to Caesar on

his return f om Spain, and became reconciled to Crassus. The
result was the so-c ailed first triun virate (see Rome Ht^itory)

The remainder of his life is inextricably interwoven with that

of Caesar He was married to Caesar’s daughter Julia, and as

yet tlie relations between the two had been friendly On more
than one occasion Caesar had supported Pompey’s policy,

whicl^ of late had been in a decidedly democratic direction

Pompey was now in fac t rulei of the greater part of the empire,

while Caesar had only the two provinces of Gaul The control

of the capital, the supreme command of the army in Italy and
of the Mediterranean fleet, the governorship of the two Spams, '

the superintendence of the com supplies, which were mainlv
j

drawn from Sicily and Africa, and on which the vast population i

of Rome was wholly dependent, were entirely in the hands of
|

Pompey, who was gradually losing the confidence of all political
j

parties in Rome The senate and the aiistociacy disliked and
|

distrusted him, but thv.y felt that, should things come to the
'

worst, they might still find in him a champion of their cause
i

Hence the joint rule of Pompey and Caesar was not unwillingly
j

accepted, and anything like a rupture between the two was
|

greatly dreaded as the sure beginning of anarchy throughout the

Roman world With the deaths of Pompey’s wife Julia (54) and
of Crassus (53) the relations between him and Caesar became
strained, and soon afterwards he diew closer to what we may
call the old conservative party in the senate and aristocracy

The end was now near, and Pompey blundered into a false

political position and an open quarrel with Caesar In 50 the

senate by a very large majority revoked the extraordinary

powers conceded to Pompey and Caesar in Spain and Gaul
respectively, and called upon them to disband their armies

Pompey 's refusal to submit gave Caesar a good pretext for

declaring war and marching at the head of h s army into

Italv At the beginning of the contest the advantages were

decidedly on the side of Pompey, but the superior politual

tav.t of his rival, combined with extraordinary promptitude and
decision in following up his blows, soon turned the scale against

him Pompey’s cause, with that of the senate and aristoc'*icy,

was finally ruined by his defeat in 48 m the neighbourhood of the

Thessalian city Pharsalus That same year he fled with the

hope of finding a safe refuge in Egypt, but was treacherously

murdered by one of his old centurions as he was landing He
was five times married, and three of his children survived him

—

Gnaeus, Sextus, and a daughter Pompeia
Pompey, though he had some great and good qualities,

hardly deserved his surname of “ the Great ” He was certainly

a verv good soldier, and is said to ha\e excelled in all athletic

exercises, but he fell shoit of being a first-rate general Pie

won great successes in Spam and more especially m the East,

but for these he was no doubt partly mdebted to what others had
already done Of the gifts which make a good statesman he

had really none As plainly appeared in the last years of his

life, he was too weak and irresolute to choose a side and stand

by It But to his credit be it said that in a corrupt time he
never used his opportunities for plunder and extortion, and
his domestic life was puie and simple

Authorities —Ancient Plutarch, Pompey
^
Dio Cassius, Appian,

Velleius Paterculus , Caesar, De hello ctvth
; Strabo xii 555~5t»o,

Cicero, passim, Lucan, Pharsalta
Modern Histones of Rome in general (sec Rome Ancient

History, ad fin), works quoted under Caes\r and Cicero. Also

G Boissier, Cicero and llts Friends (Eng trans
,
A D. Jones, 1897),

J 1 Strachan- Davidson's Cicero (1894), Wardc Fowler's Julius
Caesar (1892), C. W Oman, beven Roman Statesmen of the Later
Republic (1902), notes in Tyrrell and Purser's Correspondence of
Cicero (see index in vii 80)

2 Gnaeus Pompeius, sumamed Strabo (squint-eyed),

Roman statesman, father of the triumvir He was successively

quae»tor in Sardinia (103 B c ), praetor (94), propraetor in

Sicily (93) and consul (89) He fought with success in the

Social War, and WuS awarded a triumph for his services

Probably towards the end of the same year he brought forward
the law (lex Pornpeta de Gallia Transpadana), which conferred

upon the inhabitants of that region the privileges granted to

the Latin colonies During the civil war between Marius and
Sulla he seems to hav^e shown no desire to attach himself

definitely to either side He certainly set out for Rome from the

south of Italy (where he remained as proconsul) at the bidding

of the aristocratic party, when the city was threatened by
Marius and Cinna, but he display ed little energy, and the engage-

ment which he .fought before the Colline gate, although hotly

contested, was indecisive Soon afterwards he was killed by
lightning (87) Although he possessed great military talents,

Pompeius was the best-hated general of his time owing to his

cruelty, avaru e and perfidy His body was dragged from the

bier, while being conveyed to the funeral pile, and treated with

the greatest indignity

See Plutarch, Pompey, i, \ppian, Bell civ 1 50, 52, 06-68
,
80,

Veil Pat 11 21, Livy, Lpit 74-79, Florus in 18

3 Gnaeus Pompeius Magnus (c 75 45 b c ), the elder son of

the triumvir In 48 bc during the civil war he commanded
his father’s fleet in the Adriatic After the battle of Pharsalus

he set out for Afnc a with the remainder of the Pompeiati party,

but, mei ting with little success, irossed over to Spam Having
been joined by his brother Sextus, he collected a considerable

army, the numbers of which were increased by the Pompeians

j

who fled from Africa after the battle of Thapsus (46) Caesar,

I

who regarded him as a formidable opponent, set out against

him m j^erson A battle took place at Munda on the 17th of

March 45, in w^hich the brothers were defeated Gnaeus
managed to make his escape after the engagement, but was
soon (April 12) captured and put to death He was generally

unpopular owing to his cruelty and violent temper.

See Pscudo-Oppius, Bellum htspaniense, 1-39, Lucan, Pharsalta,
IX 120, Dio Cassius xliii 28-40

4 Sextus Pompeius Magnus (75-35 b c ), the younger son

of the triumvir After his father’s death he continued the

struggle agamst the new rulers of the Roman Empire From
Cyprus, where he had taken refuge, he made his way to Africa,

and after the defeat of the Pompeians at Thapsus (46) crossed

over to Spain. After Caesar’s victory at the battle of Munda

(45), in which he took no actual part, he abandoned Corduba
(Cordova), though for a time he held his ground in the south,

and defeated Asmius Pollio, the governor of the province In

43, the year of the triumvirate of Octavius, Antony, and
Lepidus, he was proscribed along with the murderers of Caesar,

and, not daring to show himself m Italv, he put himself at the

head of a fleet manned chiefly by slaves or proscribed persons,

w’lth which he made himself master of Sicily^ and from thence

ravaged the coasts of Italy Rome was threatened with a

famine, as the corn supplies from Egy^pt and Africa were cut

off by hib ships, and it was thought prudent to negotiate a peace

with him at Misenum (39), which w^as to Icav^e him m possession

of Sicih', Sardinia and Achaea, provided he would allow Italy

to be freely supplied with corn But the arrangement could

not be earned into effect, as Sextus renewed the war and gained

some considerable successes at sea How'ever, m 36 his fleet

was defeated and dostroved by Agnppa at Nauloc hus off the

north coast of Sicily After his defeat he fled to Mytilene, and
from there to Asia Minor. In the attempt to make his way" to

Armenia he was taken prisoner by Antony’s troops, and put to

death at Miletus Like his father, he was a brave soldier, but
a man of little culture.
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See Dio xlvi-xlix.

;
Appiati, Bell av iv 84-117, v.

2-143, Veil Fat 11 73-37, P'lulatch, Antony, Livy, £pit 123,

128, 120, 131. Cicero, PhtUpptca, xin
,
and many references in

Letters to Atttius

POMPIGNAN, JEAN JACQUES LEFRANC, Marquis de (1709-

1784); PVench poet, was born on the 17th of August 1709, at

Montciuhan, where his father was prc^ulent of the cour des aides,

and the son, who also followed the protession of the law, suc-

ceeded in 1745 to the same charge The same year he was also

appointed conseiiler d'honneur of the parlement of Toulouse,

but his courageous opposition to the abuses of the royal po'wer,

especially in the matter of taxation, brought down upon him
so much vexation that he resigned his positions almost immedi-

ately, his marriage with a nc h woman enabling him to dev'ote

himself to literature His first play, Dtdon (1734), which owed
much to Metastasio’s opera on the same subject, gained a great

success, and gave rise to expectations not fulMled by the Adteux
Mars (1735) and some light operas that followed His reputa-

tion was made by Poesies sacrees et philosopktqrces (1734), much
mocked at by Voltaire who punned on the tide “ Sacres tls

sont, car persoime rty touche'" Lefranc's odes on profane sub-

jects hardly reach the same level, with the exception of the ode

on the death of J B Rousseau, which secured him entrance to

the Academy (1760) On his reception he made an lU-con-

sidered oration violently attacking the Encyclopaeriists, many
of whom were m his audience and had grv'en him their votes

Lefranc soon had reason to repent of hia rashness, for the

epigrams and stories circulated by those whom he had attacked

m<ide rt impossible for him to remain in Paris, and he took

refuge m his ikitive town, where he spent the rest of his life

occupied m making numerous translations from the classics,

none of^great ment

La Harpe, who is severe enough on Lefranc in his correspondence,

does his abihtics full justice in Uis Cours htUraire, and rankv him
next to J B Rousseau among Fiench lyric poets. With those

of other 18th-century |x)eU has works may be studied in the Petits

poiteh francats (1838) ot M Prosper Poitcvm His CEuvres com-
putes (4 vols

)
were published m 1781, sdectiorrs (2 vols

)
m 1800,

1814, 1-82^,

His brother, Jean Georges Lferanc de Pomrignan (1715-

1790), was the archbishop of Vienne agairrst whose defence of

the faith Voltaire launched the good-natured mockery of Les

LHtres d"un Quaker Elected to the Estates General, he passed

over to the Liberal side, and led the 149 members of the clergy

who united with the third estate to form the National Assembly

He was one of its first presidents, and was minister of public

worship when the civil constitution was forced upon the clergy.

POMPOMAZZl, PIETRO(Petrus Pomponatius) (1462-1525),

Italian philosophei, was born at Mantua on the i6th of Sep-

tember 1462, and died at Bologna on the i8th of May 1 525. His
education, begun at Mantua, was completed ac Padua, where he

became doctor of medicine in 1487 In 1488 he was elected

extraordinary professor of philosophy at Padua, where he was
a colleague of Achillmi, the Averroist, From about 1495 to

1509 he occupied the thair of natural philosophy until the

closing of the schools of Padua, when he took a professorship

at P'errara where he lectured on the De anima In 1512 he

was mvited to Bologna, where he remained till his death and
w here he produced all his important works The predominance
of medical science at Padua had cramped his energies, but at

Ferrara, and even more at Bologna, the study of psychology

and theological speculation were more important In 1516 he

produced his great work De tmmortaliiate animi, which gave
rise to a storm of controversy between the orthodox Thomi:>ts

('f the Catholic Church, the Avcrroists headed by Agostmo
Nifo, and the so-caUed Alexandnst Sc hool. The treatise was
burned at Venice, and Pomponazzi himself ran serious risk of

deatli the hands of the Catholics Two pamphlets followed,

the Apologia and the Dejensortum, wherein he explamed his

paradoxical position as Catholic and philosophic materialist

His last two treatises, the De incuntaiiambus and the De falo,

were posthumously published m an edition of his works printed

at Basel

Pomponazn is profoundly interesting as the herald of the

Renais.sance. He was bom m the period of transition when
scholastic formalism was losing its hold over men Ixiih in the

Church and outside Hitherto the dogma of the Church had
been based on Aristotle as interpreted by Thomas Aquinas
So close was this identification that any attack on Aristotle, or

even an attempt to reopen the old discussions on the Aristo-

telian problems, was regarded ?s a dangeibus heresy Pbm-
ponazzi claimed the right to study Aristotle for himself, and
devoted himself to the De amma with the view ot showing that

Thomas Acpimas had entirely misconceived the Aristotelian

theory of the active and the passive intellect The Averroists. had
to some extent anticipated this attitude by their contention that

immortality does not imply the eternal separate existence of

the individual soul, that the active principle which is common
to all men alone survives Pomponazzi's revfvlt went further

than this^ He held, with Alexander of Aprodisias, that, as

the soul IS the’ foim of the body (as Aquinas also asserted), it

must, by hypothfcsis, perish with the body; form apart from
matter is unthinkable The ethical consequence of such a

view IS important, and in radical contrast to the practice of the

period Virtue can no longer be viewed solely in relation to

reward and punishment in another existence A new sandion
IS required Pomponaz/i found this criterion m ror koXov him
—virtue for its own. sake Praemium essentmie virtutts est

ipsamet virtus quae hominem- fehtem fai it,” he m the De
immortalitate. Consequently, whether or not the soul be im-

mortal, the ethical criterion remains the same : Neque aliquo

pacto dechnundum est a virtute quicquid accidat post mortem ”

In spite of this philosophical materialism, Pomponazzi declared

his adlierence to the Catholic faith, ancl thus established the

principle that religion and philosophy, faith and knowledge,
may be diametrically opposed and yet coexist for the same
thinker This curious paradox he exemplifies m theDe tmanta-
tioncy where m one breath he sums up against the existence

of demons ami spirits on the basis of the Aristotelian theory of

the cosmos, anrP, aj a believing Christian, asserts his faith in

their existence In this work he insists emphatically upon the

orderly sequence of nature, cause and effect Men ^ow to

matimly and then decay, so religions have their day ard
succumb Even Christianity, he added (with the usual pro^^so

that he is speaking as a philosopher;, was showing indications

of dec’hne

See A K Douglas, Philosophy and Psychology of Pietro Pompo-
nassi (19x0), also Ritter, Gesefnekte der Philosophie

,

J A Sjmionds,
fhe Renaissance in Italy , Wiadelband, History of Philosophy
(trans. by Jaircs H Tufts, pt 4,^0. i), J Bnrckhardt, Du Kuliur
def Renaissance in Itahen ,

L Fern, La Psicologia di P, Pom'
ponazzi (J M M

)

POMPONIUS, LUCIUS, called BonomensU from his birthplace

Bononia, Latin comic poet, flourished about 90 b c (or earlier)

He was the first to give an artistic form to the Atellanae

Fabiilac by arranging beforehand the details of the plot which
had hithejrto been left to improvisation, and providing a written

text The fragments show fondness for alliteration and playing

upon words, skill in the use of rustic and farcical language,

and a considerable amount of obscenity

Fragments in O Ribbeck, Scenicae romanorum poests fragnti^nta

(1897-1898), sec Mommsen, Hi 5^ of Rome (Eng tr),blc iv ch 13,
Teunel-Schwabc, Hist of Roman Ltfevature (Eng Ir), § 151

POMPOSA, an abbey of Emilia, Italy, in the pro\nnrc of

Ferrara, 2 m from Codigoro, which is 30 m E. of Ferrara m the

delta of the Po The fine church, a work of the loth (?) century,

with interesting sculptures on the facade and a splendid Roman-
esque campanile, contains a good mosaic paverr ent, and interest-

ing frescoes of the 14th century— a “ Last Judgment of the

school of Giotto and others, and there are also paintings in the

refectory It was abandoned in 1550 on account of mafana

See G Agnelli, Ferrara e Pomposa (Bergamo, 1902) (T As
)

POMPTINE MARSHES, a low tract of land in the province of

Rome, Italy, varying in breadth between the Volscian mountains

and the sea from 10 to i6 m., and extending N.W. to S E. from
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Velletri to Terracma (40 m )

In ancient days this low tract

was fertile and welI-( ultivated, and contained several prosperous

cities (vSuessa Pomctu, Ulubrae—perhaps the mod Cnterna

—

&C ), but, owing to the dying out of the small proprietors, it

had already become unhealthy at the end of the Republican
period Attempts to dram the marshes were made by Appius
Claudius in 3^2 B c

,
when he constructed the Via Appia through

them (the road having previously followed a devious course at

the foot of the Volscian mountains), and at various times

during the Roman period A Canal ran through them parallel

to th^ road, and for some reason that is not altogether clear it

was used in preference to the road during the Augustan period

Trajan repaired the road, and Theodoric did the same srme
four hundred years later But m the middle ages it had fallen

into disrepair Popes Boniface VTIT
,
Martin Sixtus V,

and Pius VI all attempted to soh^e the problem, the last-named

reconstructing the road admirably The difficulty arises from
the lack of fait m the soil, some parts no less than 10 m from

the coast being barely above sea-level, while they are separated

from the sea by a series of sand-hills now covered with forest,

which rise at some points over 100 ft above sea-level Springs

also rise m the district, and the problem is Luther complicated

by the flood-w«\ler and solid matter brought down by the

mountain torrents, tvhich choke tip the channels made By
a law passed in 1899, the proprietors are bound to arrange for

the safe outlet Of the water from the mountams, keep the exist-

ing canals open, and reclaim the district exposed to inundation,

within a period of twenty-four years The sum of £280,000 has

been granted towards the expense by the government

See T. Berti, Paludi pontine (Rome, 1884), R de ta Blenchere,
Un ChapUre d’htsloire pontine (Pam, 1889) (T As)

PONANI, a seapOit on the west Coast of India, in Malabar

distruT, Madras, at a mouth of a river of the same name Pop

(1901), 10,562 It is the headquatters of the Moplah or Map-
pilla community of Mahommcdans, With a religious college and

many mosques, one of which is said to date from 1510 'fhere

is a large export of coco-nut products

PONCA, a tribe of North American Indians of Siouan stock

They were originally part of the Omaha tribe, with whom they

lived near the Red River of the north. They were driven

westward by the Dakotas, and halted on the Ponca River,

Dakota After a succession of treaties and removals they were

placed on a reservation at the mouth of the Niobrara, where

they were prospering, when their lands were forcibly taken from

them, and they were removed to Indian Territory (Oklahoma)

During the march thither and in their new quarters, the tribe’s

health suffered, so that in 1878 they revolted and made their

way back to the Omahas They were recaptured, but public

attention having been drawn to their hard case they were

liberated in 1880, after a long trial, which resulted in their

b^nng declared United States citizens They number some

700, mostly in Oklahoma
PONCE a seaport and the second largest city of Porto Rico,

the seat ot government of the Department of Ponce, on the

south coast, about 50 m (84 m by the military road) S W. of San

Juan Pop (1899), 27,952, of whom 2554 were negroes and

9942 of mixed races
; (1910) 35,027. It is served by the Amerkan

railroad of Porto Rico, by a railway to Guayama (1910), and by
steamboats from numerous poi ts

,
an old military road connec ts

it with San Juan. Ponce consists of two parts : Ponce, or the

city proper, and Ponce Playa, or the seaport
;
they are separated

by the Portuguese River and are connected by an electric street

railway Ponce Playa is on a spacious bay and is accessible to

vessels drawmg 25 ft of water; Ponce is 2 m inland at the

interior margin of a beautiful plain, with hills m the rear rising

to a height of 1000 to 2000 ft. The city is supplied with water

by an aqueduct about 2 m long There are two attractive

public squares m the heart of the city • Plaza Principal and Plaza

de las Delicias Among prominent public buildings are the

city hall, the custom-house, the Pearl theatre, several churches

—

Roman Catholic (including a finely decorated cathedral) and

Protestant; St Luke’s hospital and insane asylum, an asylum

for the blind, a ladies’ asylum, a home for the indigent and
aged, and a military barrai ks At the Quintana Baths near the
city are thermal springs with medicinal properties The
surrounding countr}^ is devoted chiefly to the cultivation of

sugar cane, tobacco, oranges and cacao, and to the grazing of

cattle Among the manufactures aie sugar, molasses, rum.
and ICC, and prepared coffee for the market Ponce, named in

honour of Ponce de Leon, was founded m 1752 upon the site of

a settlement which had been established in the pre( eding century,

was incorporated as a town in 1848, and was made a city in

1878
PONCELET, JEAN VICTOR (1788-1867), French mathe-

matician and engineer, was born at Metz on the ist of Juh
1788 From 1808 to 1810 he attended the Fcole polytechnique,

and afterwards, till 1812, the Ivcole d’application at Metz He
then became lieutenant of engineers, and took part m the

Russian campaign, during which he was taken prisoner and was
confined at Saratov on the Volga It w'as during his imprison-

ment here that, priv6 de toute esp^ce de livres et de secours,

surtout distrait pat Ics malheurs de ma patrie et ks miers
propres ” as he himself puts it, he began his researches on pro-

jective geometry which led to his great treatise on that subject

This work, the Traite des proptthes pr&jecities des figures, whkh
was published in 1822 (2d ed

,
2 vols 1865-1866), is occupied

with the investigation of the projective properties of figures (see

Geoweiry) lliis work entitles Poncclct to rank as one of the

greatest of those who took part in the development of the

modern geometiy of which G Monge was the founder Fiom
1815 to 1825 he was occupied with military engineering at

Melz^, and from 1825 to 1835 he was professor of irechanics at

the Fcole d’apphcation there In 1826, in his Memanre^r les

roues hvdrauhques d aubes courhes, he bremght forward im-

provements m the construction of water-svhecls, which more
than doubled their efficiency In 1834 he became a member oi

the Academic; from 1838 to 1848 he was professor to the

faculty of sciences at Pans, and from 1848 to 185c comman-
dant of the Ec'olc polytechmqtie At the London Tritem»itional

Exhibition of 1851 he had charge of the department of

machinery, and wrote a report on the machinery and tools cm
view at that exhibition He died at Pans on the 23rd of

December 1867

See J Bertrand, Jcloge htstorique d$ Ponalet (Pans, 1875)

PONCHER, ETIENNE DE ( 1446- 1524 ), French prelate and
diplomatist. After studying law he w^as early provided with

a prebend, and became councillor at the parlement of Pans
m 1485 and president of the Chambre des Enqu^tes in 1498 .

Elected bishop of Pans m 1503 at the instance of Louis XII

,

he was entnisted by the king with diplomatic missions in

Germany and Italy After being appointed chivncellor of the

duchy of Milan, he became keeper ot the seals of France m 1512,

and retained that post until the accession of Franas I , who
employed him on vanous diplomatic missions Porcher

became archbishop of Sens mi 1519. His valuable ConsHiuttons

synodales was published in 1514

PONCHIELLI, AMILCARE (1834-1886), Italian musical

composer, was born near Uremona on the isl of September 1834
He studied at the Milan Consers^aloire His first dramatic

work, written in collaboration wuth two other composers, was
Jl Sindaco Bahheo (1851) After completing his studius at

Milan he returned to Cremona, where his opera 1 Promes^^t

spost w^as produced in 1856 This was followed bv La Sav&forda

(1861, produced in a revised version as Lina m 1877), Rodertgo,

re del Gait (1864), and La Stella del mante (1867) A revised

version of I Promessi spost, wdiich was prcxiuced at Milan in

1872, was his first genuine success After this (ame a ballet

Le Due GemeUe (1873), and an opera, I Ltiuani (1874, produced

in a revised a ersion as Alduna m 1884) Ponchielli read ed the

zenith of his fame with La Gioconda (1876), written to a libretto

founded bv^ Amgo Boito upon Victor Hugo’s tragedv, Angelo,

Tyran de Padoue La Gwconda was followed bv 11 Figltuol

prodigo (1880) and Manon Delorme (1885) Among his less
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important works are II Farlatore eternOj a musical farce (1873),

and a ballet, Clarina (1873) In i88i Ponchielli was made
maestro di cappclla of Piacenza Cathedral. His music shows

the mfluence ot Verdi, but at its best it has a distirct \alue of

Its own, and an inexhaustible flow of typically Italian melody
His fondness for fanciful figures in his accompaniments has

been slavishly imitated by Mascagni, Leoncavallo, and many of

their contemporaries. Ponchielli died at Milan on the 17th

of January 1886

roNCHO (a South American Spanish word, adopted from the

Araucaman poncho or pontho in the 17th century), a form of

cloak worn originally by the South American Indians, and
afterwards adopted by the Spaniards living in South Amerua
It is merely a long strip of cloth, doubled, with a hole for the

head
POND, JOHN {c i767-*i 836), English astronomer-i oyal, was

born about 1767 in London, where his father made a fortune

in trade He entered Trinity College, Cambridge, at the age

of sixteen, but took no degree, his course being interrupted b>

severe pulmonary attacks which compellecl a long resident c

abroad In 1800 he settled at Westbury near Bristol, and
begin to determine star-places with a fine altitude and azimuth

circle of 2 V ft diameter by E Tioughton IIis demonstration
in 180O {Phil Iranb xc\i 420) of a change of form in the

Greenwich mural quadrant led to the introduction of astro-

nomical cir( les at the Royal Observatory, and to his own appoint-

ment as Its head He was elected a fellow of the Royal Society

on the 26th of February 1807, he married and went to live m
London in the same year, and in i8ii succeeded Maskelyne as

astronomer-royal

Durmg an administration of nearly twent)-fi\e years Pond
effected a reform of practical astronomy in England comparable

to that effected by Bessel in Germany In 1821 he began to

employ the irethid of observation by reflection, and in 1825

he devised means (see Mem Roy Aslron Soc 11 499) of combin-
ing two mural circles in the determination of the place of a single

object, the one serving for direct and the other for reflected

Msion Under his auspices the instrumental equipment at

Greenwich was completely changed, and the number of assis-

tants increased from one to six The superior accuracy of his

determinations was attested bv S C Chandler’s discussion of

them in 1894, in the course ot his researches into the variation

of latitude (^5/r<?w Journ Nos 313,315) He persistently con-

troverted (1810-1824) the reality of J. Brinkley’s imaginarv
star-parallaxes {Phil Tram cviii 477, cxiii 53) Delicacy of

health compelled his retirement in the autumn of 1835
died at Blackheath on the 7th of September 1836, and was
buried beside Halley in the churchyard of Lee The Cople>

medal was conferred upon him in 1823, and the Lalande prize

m 1817 by the Pans Academv, of which he was a corresponding

member He published eight folio volumes of Greenwich

Observations, translated Laplace’s SyAeme du tnonde (in 2 vols

8vo, 1809), and contributed thirty-one papers to scientific

collections His catalogue of 1112 stars (1833) of great

\ alue
I

Sec Mem Pov Astron Soc x '^57 ,
Proc Roy Soc 111 4'^4 ,

'

Penny Cyclopaedia (Dc Morgan), F W Bessel, Pop Vorlesungen,

P 543 . Report Brit A^soc i 128, 132, 136 (Airy)
,

Sir G Airy's
Autobiography, p 127, Observatory, xiii 204, x\u ^57, Annual
Biography and Obituary (1837), R Grant, Hist of Phys Astron

p 491 ,
Royal Society’s Cat Setenf Papers

POND, a small pool or body of standing water, a word often
|

applied to one for which the bed has been artificiallv constructed

The word is a variant of “ pound {qv), an enclosure.

PONDICHERRY, the capital of the French possessions in

India, situated on the Coromandel or western coast, 122 m by
rail S of Madras 1 he territory, which is entirely surrounded
by the British district of South Arcot, his an area of 115 sq m
with a population (1901) of 174,456 The chief crops are dry
grains, nee, earth-nuts and a little indigo The territory is

traversed by a branch of the South Indian railway from Villa-

puram. The town has a population of 27,448. It is well laid

-PONIARD
out with fine public buildings; the water-supply is derived from
artesian wells It has an open roadstead, with a small non
pier. The port is visited yearly by 500 vessels, and has trade

of the value of about some £1,300,000 The principal imports
are areca-nuts, wines and liqueurs, and the chief exports ground-
nuts, oil, cotton fabrics and rice Of the export trade more
than one-half is with France, but of the import trade only one-
fourth Ihe weaving of various fairies fiorn s the principal

industry

Pondicherry vias founded in 1683 by Francois Martin, on the

site of a village given him by the governor of Gingee In 1693
the Dutch took Pondicherry, but restored it, with the fortifica-

tions greatly improved, in 1697, Peace of Ryswick In

1748 Admiral Boscawen laid siege to it without success, but in

1761 it was taken by Colonel Coote from Lally In 1763 it

was restored to the French In 1778 it was again taken by
Sir Hector Munro, and its fortifications destroyed In 1783
it was retransferred to the French, and in 1793 recaptured by
the English The Treaty of Amiens in 1802 restored it to the

French, but it was retaken in 1803 In 1816 it was finally

restored to the Prendi
PONDO, a Kaffir people who have given their name to Por do-

land, the country comprising much of the seaboard of Kaffraria,

Cape piovircc, immediately to the south-west of Natal The
Pondo, who number about 200,000, are divided into sevcial

tribal groups, but the native government, since the annexation

of the country to Cape Colony in 1894, bas been '-ufqei t to the

control of the colonial authorities. (See Kaffirs
)

PONDWEED, a popular name for Poiamogeion natans, a

cosmopolitan acjuatic plant found in ponds, lakes and ditches,

with broad, more or less oblong-ovate, olive-grccn, floating

leaves The name is also applied to other species of Poicjno-

geton, one of the charac teristic genera of lakes, ponds ard slrCcn s

all over the world, but more abundant m temperate regions

It is the principal genus of the natural order of Monocotyledi us

Potamogetonaceae, and contains plants with slender branched
stems, and submerged and translucent, or floating and opaque,
alternate or opposite leaves, often with membranous united

stipules The small flowers are borne above the water in

(Afttr WijNsidlo From StrosburRcr s Lchtbuch d€r Botanik )

Potamogeton natans

1, Apex of flowering shoot 3, Flower viewed from the side

2, Flower viewed from above 4, Diagram of flower.

axillary or terminal spikes
,
they have four stamens, which bear

at the back four small herbaceous petal-likc structures, and
four free carpels, which ripen to form four small green fleshy

fruits, each containing one seed within a hard inner coat,

the seed contains a large hooked embryo An allied genus
Zanmchellia (named after Zanichelli, a Venetian botanist),

occurring in fresh and brackish ditches and pools in Britain,

and also widely distributed in temperate and tropical regions,

IS known as horned pondweed, from the curved fruit

PONIARD, a dagger, particularly one of small size, used for

stabbing at close quarters. The French word potgnard, from
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which the English is a 16th-century adaptation, is formed from
pouigy fist, Liie clenched hand in which the weapon is grasper]

(Sec Dagger
)

PONIATOWSKI, the name of a Polish pnnrcly family of

Italian origin, tracing descent from Giuseppe Torelh, who
married about 1650 an heiress of the Lithuanian family of

Poniator, whose name he assumed
The fiist of the Pomatowskis to distinguish himself was

SiANiSLAUS PONIATOWSKI (1677-1762), who only belonged to

the family by adoption, being the reputed son of Prince Sapieha
and a Jewess He was born at Dereezyn in Lithuania, and vnos

adopted by Sapicha’s mtendant, Poniatowski With his father

he attached himself to the party of Stanislaus Leszc/vnski, and
became major-general m the army of Charles Xfl of Sweden
After the defeat ol Pultowa he conveyed Charles XTT across

the Dneiper, and remained with him at Bender From there

he was sent to Constantinople, where he extracted from the

sultan Ac^hmet III a promise to inarch on Moscow When the

grand vizier, Baltagi Mehemet, permitted the tsar Peter 1 to

retreat unharmed from the hanks of the Pruth, Poniatowski

exposed his treason. He rejoined Leszczynski in the duchy
of Zweibrucken, Bavaria, of which he became governor

After the death of Charles XII in 1718 he visited Sweden,
and was subsequently reconciled with LeszczynskCs rival on

the throne of Poland, Augustus II
,
who made him grand

treasurer of Lithuania in 1724 On the death of Augustus II

he tried to secure the reinstatement of Leszczynski, who then

resumed his claims to the Polish crown He was taken prisoner

at Danzig by the Russians, and presently gave his allegiance

to Augustus III
,
by whom he was made governor of Cracow

He died at Rvki on the 3rd of August 1 762

His second son Stanislaus Augustus became king of Poland

(see Stanislaus II) Of the other sons, Casimir (1721-1780)

wes his brother’s chancellor; Andrew' (1735-1773) entered the

Austrian service, rising to the rank of feldzeugmeister, and
Michael (1736-1794) became archbishop of Gnesen and primate

of Poland Joseph Anthony Poniatowski {q v ), son of Andrew,
became one of Napoleon’s marshals

Stanisiaus Poniatowski (1757-1^^33), son of Casimir,

shared m the aggrandisement of the family during the reign of

Stanislaus II
,
becoming grand treasurer of Lithuania, starost

of Podolia and lieutenant-general of the royal army In 1793
he settled in Vienna, and subsequently in Rome, where he made
a magnificent collection of antique gems in his house on the

Vi i Flamima This collection was sold at Christie’s in London
in May 1839 He died in Florence on the 13th of Februar>

1833, and with him the Polish and Austrian honours became
extinct

His natural, but recognized, son, Joseph Michaet Xavier
Francis John Poniatowski (1816-1873), was born at Rome
and in 1847 was naturalized as a Tuscan subject He received

the title of prince in Tuscany (1847) Austria (1850)

He had studied music under Ceccherini at Florence, and wTote

numerous operas, m the first of which, Gtovanm di Proada,

he sang the title-role himself at Lucca in 1838 He represented

the court of Tuscany in Pans from 1848, and he w'as made a

senator by Napoleon III
,
whom he followed to England in

1871 His last opera, Gelmtnay was produced at Covent Garden

in 1872 He died on the 3rd of July 1873, buried at

Chislchurst His son. Prince Stanislaus Augustus, married and

settled m Pans He was equerry to Napoleon III
,
and died

in January 1908

PONIATOWSKI, JOSEPH ANTHONY (1763-1813), Polish

prince and marshal of France, son of Andrew Poniatowski and the

countess Theresa Kinsky, was born at Warsaw in 1763 Adopt-

ing a military career, he joined the imperial army when Austria

declared war against the Turks in 1788, and distinguished

himself at the storming of Sabac on the 25th of April, w'heie

he was seriously wounded Recalled by his uncle King Stanis-

laus when the Polish army was reorganized, he received the rank

of major-general, and subsequently that of lieutenant-general,

and devoted himself zealously to the improvement of the

national forces In 1789, when Poland was threatened by the
armed mtcrvcntion of Russia, he was appointed commander of

the Ukraine division at Braclaw on Bug After the proclama-
tion of the constitution of the 3rd of May 1791 he was
appointed commander-in-chief, with instructiors to guard the

banks of the Dniester and Dnieper On the outbreak of the

war with Russia, Prince Joseph, aided by h osciuszko, displayed

great ability Obliged constantly to retreat, but disputing

every point of vantage, he turned on the pursuer whenever
he pressed too closely, and won several notable victories At
Polonna the Russians were repulsed with the less of 3000 men,
at Duhienka the line of the Bug was defended for fiv'e days
against fourfold odds

,
at /lelence the Poles won a still more

signal victory Finally the Polish arn s conv erged upon Warsaw,
and were preparing for a general engagement when a couriei

from the capital informed the generals that the king had acceded
to the confederation of Targowica (see Poland History) and
had at the same time guaranteed the adhesion of the army
All hostilities w«re therefere to be suspended After an indig-

nant but fruitless protest, Poniatowski and mest of the other

generals threw up their commissions and emigrated During
the Kosciuszko rising he again fought gallantly for his country

under his former subordinate, and after the fall of the republic

resided as a private citizen at Warsaw for the next ten years

After Jena and the evacuation of the Polish provinces by
Prussia, Poniatowski was offered the command of the National

Guard, he set about reorganizing the Polish army, and on the

creation of the grand duchy of Warsaw was ncminated war
minister During the war of 1809, when an Austrian army
corps under the archduke Ferdinand in\ aded the grand duchy,
Poniatowski encountered them at the bloody battle of Radzyn,
and though compelled to abandon Warsaw ultimately forced

the enemy to e\acuate the grand duchy, and captured Cracow
In Napoleon’s campaign against Russia in 1812 Poniatowski

commanded the fifth army corps, and after the d.sastrois

retreat of the grand army, when many of the Poles begn to wa^ cr

in their allegiance to Napoleon, Poniatowski rerrained faithful

and formed a new Polish army of 13,000 men with which le
joined the emperor at Lutzen In the campaign of 1813 he

guarded the passes of the Bohemian mountains and defended

the left bank of the Flbe As a reward for his brilliant services

at the three days’ battle of Leipzig he was made a n arshal ef

France and entnisted with the honourable but dangerous dut\
of covering the retreat of the army' Poniatowski herncallv

defended leipzig, losing half his corps in the attempt, finally

falling back slowly upon the bridge over the F'lster which the

French in the general confusion blew up before he reached it

Contesting ev'ery step with the overwhelming forces of the

pursuers, he refused to surrender, and covered wnth wounds
plunged into the riv'er, where he died fighting to the last His

relics were conveyed to Poland and buried in Cracow Cathedral,

where he lies b} the side of Tadciisz Kosciuszko and Jan Srbieski

Poniatowski’s Mes soavemrs sur la campagne de jyQ2 (Lemberg,
1863) IS a valuable historical dccumcrt

See Stanislaw Kostka Boguslawski, Life of Prince Joseph Ponia-
towskt (Pol

,
Warsaw 1831), Franciszek Paszkowski, Joseph

PonicUowskt (Pol
,
vracow, 1898), Correspondence of Poniatowshr

^ocl E Raczynski, Posen, 184s), Bronislaw Dcmbinski, Stanislaus
Augustus ana Prince Joseph Poniatouskt in the light of their Corre-
spondence (Fr

,
I.embcrg, 1904) ,

S/^inon Askonazy, Prince
Joseph Pomatowshi (Pol

,
Warsavi

, 1905) (K N B
)

PONS, JEAN LOUIS (1761-1831), French astronomer, was
born at Peyres (Hautes Alpes) on the 24th of December 1761

He entered the Marseilles observatory' in 1789, and in 1819
became the director of the new observatory at Marlia near

Lucca, which he left in 1825 for the observ'atory of the museum
at Florence Here he died on the 14th of October 1831

Between 1801 and 1827 Pons discovered thirty-seven comets, one

of which (observ'ed on the 26th of November i8t8) was named
after J F Encke, who determined its remarkabh’ short period

See M R. A Hennon, Annuatre btographtque, 1 288 (Pans, 1834),
Memoirs Ro\ Astron Soc v 410, R Wolf, Geschichte dev
Astronomify p 709, J C Poggendorff, Btog lit Handworterhuch
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PONSAKD, FRANCOIS (1814-1867), French dramatist, was

born at Vienne, department of I sere, on the 1st of June 1814

He was bred a luwver, and his first pertorinance in literature

was a transl.Uion of Manfred (18^7) H)S play iu'^recew^s

represented at the Theatre fran^ats on the 1st of April 1843
'Ihis date IS a kind of epo< h in fiterature and dramata
history, because it marked a reaction against the roin«sntic

style of Dumas and Hugo He received m 1845 the prize

awarded by the Academy for a tragedy “ to oppose a dike to

the waves of romanticism Ponsard adopted the liberty ol

the romantics with regard to the uniues of tune and place, but
he reverted to the more sober style of earlier brench drama
I he tastes and capacities of the greatest tr«rgic actress of the

day, RadieJ, suited his methods, and this contributed greatly

to his own popularity He followed up luir^ie with Agnh de

Mhame (1846), Charlotte Corday (1850), and others Ponsard
accepted the empure, though with no very gresit enthusiasm,

and received the post of librarian to the senate, which, however
he soon resigned, fightii^ a bloodless duel wikh a journalist rn

j

the subject LHonnenr et Var^tnt one o*f las most succissful

plays, was acted m 1853, and he became an Academician in

1855 For some years he did little, but in 1866 he obtained

great success with Le Lion amoureux^ another pla\^ dealing with
|

the revolutionars^ epocli His (lalilee^ which excited ,gieat
'

opposition in the clerical camp, was pioduced early in 1807

He died m Pans on the 7th of luly of the s<ime year, soon after

his nomination to the commanclership of the Legion of Ilonoui
|

Most of Ponsard s plays hold a certain stiady le\(l of literal

\

and dramatic ability, but his populantv is in the mam due to

the fact that his appearance coincided with a certain public

\veani*esb of the extravagant and unequal sty Ic of 1830

His (huvres computes wxre publishcxl in Paris (5 voK
,
1805-

iS/Ci) bcc La Lin du thl Ure roinantique it 1 randan I*onwd d'apub
dcs documents xntdits (1899), by C Laticilk

PONSONBY, JOHN (1713-1789), Irish politician, second son

of Brabazon Pon^onby, ist earl of Bessborougb, was born on
the 29th of March 1713 In 1739 he enteicd the Irish parliament

and in 1744 he became first conmitssioner of the revenue, m
1746 he was appointed a pnvy councillor, xind m 1756 Speaker

of the Irish House of Commons. Belonguig to one of the great

families which at this time monopolized the government of

Ireland, Porsonhy was one of the principal undertajeers,’’ men
who controlled the whole of the king’s business in Ireland, and
he retained the chief authority untd the marquess Townshencl
became lord-licutenant in 1767 Then followed a struggle

for supremacy between the Ikinsonby faction and the parU
dependent on Townshencl, one result of this being that Ponsjnb

/

resigned the speakership m 1771 He died on the 12th of

December 1789. His wife was Elizabeth, daughter of Whlham
Cavendish, 3rd duke of Devonshire, a connexion whicfi was of

great importance to the Ponsonbys
Ponsonby’s third son, George Ponsonby (1755-1817), lord

j

chancellor of Ireland, was born on the 5th of March 1755 and
was educated at Trinity Caillege, Cambridge A barrister, he

became a member of the Irish parliament in 1776 and vmi
chancellor of the Irish exchequer in 1782, afterwards taking

a prominent part in the clebates on the question of Roman

General Sir William Ponsonby (1772-1815), who, after sei*ving

in the Peninsular Wai, was killed at the battle of Wateiloo

whilst leading a brigade of heavy cavalry Another son was

Richard Ponsonby (1772-1853;, bishop of Deny Sir

Ponsonby ’s posthumous sun William (i8i6-’i86i) became 31 d

Baion Ponsonby on the death of his uncle John, Viscount

Ponsonby, he died childless and was succeeded by his cousin

William Brabazon Ponsonby (1807-1866), 4nly son of the bishop

of Derry, on whose death the baiony of Ponsonby became extinct

Among other members of this family may be mentioned Majpr-

General Sir redone k Cavendish Ponsonljy (1783-1837), son of

the 3rd earl of Bessfiorough, a soldier who distinguished himself

at the battles cf Talavcra, Salamanca and Vittona, in the

Peninsular War, and was wounded at Waterloo, he was governor

of Malta from 1826 to 1835 His eldest son, Sir Henry Frederick

Ponsonby (1825-1895), a soldier who served in the Crimea, is

best xemembered as private secietary to Queen Victona from

1870 until a few months before his death

PONSON DU TERRAIL [Pierre Alexis de Ponson],

VicoMTE DE (1829-1871), French romance writer, tvas born at

Montmaur (Is6re) on the 8th of July 3829 He was a piohfic

novelist, producing in the space of two years some seventy-

Ihiee volumes. Among his most successlul productions were

Les Coulisses du monde (-^853), Exploits de Rpcambole (1859),

Les Drames de Pans (i8bs) and Le Lor^eron de la Cour-Dieu

(1869) He died at Bordeaux on the 20th of Januaiy 1871

PONT (or XvLPONr), ROBERT (1^2 606), S( ottish reformer,

was educated at St Andrews In 1562 he was appointed

minister at Dunblane and then at Dunkeld, m 1563, commis-
sioner for Moray, Invcincss and Btinff Then in succession

he became minister ol Birnic (1567), provost of Trinity College

near Edinburgh (1571), a lord of session (1572), minister of St

C uthbeit’s Edinbuigh (iS73) and at St Andiews (1581) Pont
was a strenuous champion of ei ( lesiastical inflependcnce, and
for protesting against parUamentary interference in church

government he was obliged to leave Ills country From 1584
to 1586 he was m England, but returning north he resumed lus

promincme in (hurch matters and Kept it until his death m
1606 His elder son Timothy Pont (1560 ?-i6i4 ?) was a giiod

j

niathcmatician, surveyor, and “ the first projector of a SiotlLsh

atlas
”

PONTA DELGADA,. the capital of an administrative district,

comprising the islands of St Michael’s and St Marv m the

Portuguese archipelago of the Azores Pop. (1900), 17,620.

Ponta Delgada is built on the south coast of St Michael’s, in

j

37*^' 40' N and 25® 36' W. lu mild climate, and tlie fine sixnery

I

of its mountam background, render it very attractive to visitors

,

I

It is the commercial centre, and the most populous city of the

I

archipelagcx Besides tlie cathedral, it contains several inter-

esting churches and monasteries, and an observatory Formerly
its natural inner Ivarbour only admitted vessels of light draught,

while larger ships were compelled to anchor in an opv,n road-

stead, which was maccessible during the prevalence of southerly

gales But great improvements were effected after i860 by
the construction of a breakwater 2800 ft long

PONT-A-MOUSSON, a town of northern 1" ranee m the depait-

ment of Meurthe-et-Moscile, 17 m NNW of Nancy Dy rail

Catholic relief, and leading the opposition to the union of the Pop (1906), 12,282, The Moselle, which is canalized, divides

parliaments After 1800 Ponsonby represented Wicklow and the town mto two quarters, united by a bridge of the late t6th

then Tavistock m the umted parliament, m 1806 he was lord century The church of St Martm, dating from the 13th, i4tli

chancellor of Ireland, and from 1808 to 1817 he was the official and 15th centuries, has a handsome facade with two towers,

leader of the opposition m th(‘ House of Commons He left an and in the interior a choir screen and Holy Sepulchre of the 15th

onV daughter when he died m Lc^ndon on the 8th of July 1817 century The lower ecclesiastical semiiwy occupies the buiM-
Gcorge Ponsonby’s ejder brother, William B abaz<m mg of an old Pr-emonstratensun convent There arc several

Ponsmby, 1st Baron Ponsonby (1744-1806), was also a leading interesting old houses The tov/n has a communal college and
Whig politician, being a member of tjie Irish, and after 1800, of engineering workshops, blast furnaces, and manufactures of

the British fiarhament In 1806 shortly before bis death he lacquered ware, paper, cardboard, cables and iron-ware Dating
Avas created Baron Ponsonby of Imokilly Three of hus sons from the 9th or loth century, Pont-A-Mousson constituted a
were men of note The eldest was John (r 1770-1855), who lordship, which was made a marquisate m 1354. It was from
succeeded to the barony and was created a viscount in 1839; 1572 to 1763 the seat of a well-known univeriSity.

he was ambassador at Constantinople from 1832 to 1837 and PPNTANUS, JOVIANUS (^426-1503), Italian humanist and
at Vienna fr^m 1846 to 1850. The second son was Major- ppet, was born m 1426 at Cerreto in the duchy of Spe^Jeto,
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where his father was murdered m one of the frequent civil

brawls which then disturbed the peace of Italian towns His

mother escaped with the boy to Perugia, and it was here that

Pontano received his first instruction m languages and literature

Failing to recover his patrimony, he abandoned Umbria, and
at the age of twenty-two established hunself at Naples, which
continued to be his chief place of residencje during a long and
prosperous career. He here began a close friendship with the

distinguished scholar, Antonio Beccadelli, through whose in-

fluence he gained admission to the royal chancery of Alphonse
the Magnaiumous Alphonso discerned the singular gifts of

the young scholar, and made ham tutor to his sons Pontano’

s

connexion with the Aragonese dynasty as political adviser,

military secretary and chancellor w'as henceforth a close one,

and the most doubtful passage in lus diplomatic career is when
he welcomed Charles VllL of France upon the entry of that king

into Napk'S m 3495, showing that \\e was too ready to

abandon tiie princes upon whose generosity his fortunes had been

raised Pontano illustrates in a marked manner the position

of power to which mtin of letters and learning had arrived in

Italy He entered Naples as a penniless scholar He was
almost immediately made the companion and trusted friend of

Its sovereign, loaded with honours, lodged m a fine house,

enrolled among the nobles of the realm, enriched, and placed at

the very height of social importance Following the example of

Pomponio Lcto m Rome and of Cosimo de’ Medici at Florence,

Pontano founded an academy for the meetings of learned and
distinguished men. this became the centre of fashion as well

as of erudition in the southern capital, and subsisted long after

Its founder’s death In 1461 he married his first wife, Adriana
Sassone, who bore him one son and three daughters before her

death in 1491 Nothing distinguished Pontano more tlian the

strength of his domestic feeling He was passionatel}^ attached

to his wife and children
,
and, while his fi lend Beccadelli signed

the licentious veins of Hermaphrodtiu^, his own Muse celebrated

in liberal but loyal strains the pleasures of conjugal affection,

the charm of infancy and the sorrows of a husband and a father

in the los^ of those he loved Not long after the death ot his

first wife Pontano took in second marriage a beautiful girl of

Ferrara, who is only known to us under the name of Stella

Although he was at least sixty-five years of age at this period,

lus poetic faculty displayed itself with more than usual warmth
and lustre in the glowing series of elegies, styled Endanu^,
which he poured forth to commemorate the rapture of this

union Stella’s one child, Lucilio, survived his birth but filtc

days, nor did his mother long remain to cximfort the scholar’s

old age Pontano had already lost his only son bv the first

marriage, therefore his declining years were solitary He died

in 1503 at Naples, where a remarkable group of terra-cotta

figures, life-sized and painted, still adorns his tomb m the (hurch

of Monte Olneto. He is there represented together wath his

patron Alphonso and his friend Sannazzaro in adoration before

the dead Christ.

As a diplomatist and state official Pontano played a part of

some importance in the affairs of southern Italy and m the

Barons’ War, the wars with Rome, and the expulsion and restora-

tion of the Aragonese dynasty. But his chief claim upon the

attentions of posterity is as a scholar His wiitings divide

themselves into dissertations upon such topics as the “ Liberality

of Princes ” or “ Ferocity,” composed in the rhetorical style of

the day, and poems He was distinguished for energ)^ of Latin

style, for vigorous intellectual powers, and for the faculty, rare

among hi3 contemporaries, of expressing the facts of modem
life, the actualities of personal emotion, m language sufificientlv

classical yet alw^ays charactenstic of the man. His prose

treatises are more useful to students of manners than the similar

lucubrations of Poggio Yet it was pnncipally as a J^atin poet

that he exhibited his full strength. An ambitious didactic

composition in hexameters, entifled Urmaa, (Wnbodvmg the

astronomical science of the age, and adorning this high theme
with brilliant mythobgicai episodes, won ihe admiration of

Italy It still remains a monumfint of fertile invention,

exuberant facility and energetic handling ot material Not less

excellent is> the didac tic poem on orange trees, De hortis Hespert'

dum His most original lompositions in verse, however, are

elegiac and hendecasyllabK pieces on personal topics the De
conju^alt atnore, hndanu^y Tumuli, Naenme, Baiae, — in

whidi he uttered his vehemently passionate emotions with a

warmth of southern colouring, an evident sinreiity, and a trut »

of painting from reality which excuse their erotic freedom

Pontano 's prose and poems were printed by the Aldi at Venice
Foi Kis life see Ardilo, Gtovanni Pontano a t suot tempi (Naples,

1871), for his place in the history of liteiature, Symonds, Renais-
sance tn Italy (J AS)
PONTARLLER, a frontier town of eastern France, capital of

an arrondissemcnt in the department of Doubs, 36 m S E of

Besan^on by road Pop (1906), 7^96 It is situated 2750 ft

above sea-lex^el on the Doubs, about four miles from the Swuss

frontier, and forms an important strategic point at the mouth
of the defile of la Guse, one of the pniKripal passes across the

Jura The pass is defended by the modern fort of Larmont,
and by the hort*de^Joux, which was originally built m the loth

century by the family of Joux and played a conspicuous part

in tlie history of Franche-Comte Pontarlier is the junction

of railway lines to Neuchdtel, Lausanne, Lons-le-Saunier, Dole
and Besan9on A triumphal arch of the i8lh century com-
memorates the reconstruction of the town after the destructive

fire of 3736 It was at Pontarliei that the French army of the

East made its last stand against the Prussians in 1871 before

ciossing the Swiss frontier The distillation of herbs, extensively

cultivated for the manufacture of absinthe, kirsch and oLber

hqueurs, is the chief industry The town is the seat of a sub-

prcfect and has a tribunal of fiist instance and a cor^munal
college

PONT AUDEMER, a town of north-western France, capital

of an an ondissement in the department of Eure, 39 in N W
of Evreux, on the Risle, a left-bank affluent of the Seme, and
on the railway from Evreux to Honfleur Pop (1906), 5700
The church of St Ouen, which has fine stained glass of the

i6th ccnturs% combines the late Gothic and Renaissance styles,

its choir IS Romanesque Local institutions arc the sub-prefec-

ture, a tribunal of first instance, a board of tiade-arbitration, a

chaml^er and tribunal of commerce Manufacturing industr)'

IS actuc, and includes the founding of malleable metal, a spur

factory, the manufacture of glue and paper, cotton-spinning

and \arious branches of leather manufacture There is trade

in flax, wool, gram, cattle, cider, paper, iron, wood and coal

The port has a length of over haU a mile on the Risle, which is

navigable for small vessels from this point to its mouth (10 m )

The town owes its name to Audomar, a Frank lord, who m
the 7th or 8th century built a bridge over the Risle at this point

It was the scene of several provincial ecclcsiastiral councils m
the J2lh and 13th centuries and of meetmgs of the estates o'*

Normandy in the 13th century

PONTE (Ital for ” bridge ”), a rough game peculiar to the

( ity of Pisa, in winch the players, divided into two sides

and provided with padded .costumes, contended for Uic

possession of one of the bridges, over the Arno The weapon
used, both for offence and defence, was a kind of shield which

serv ed as a club as well

A history and description of the game may be found m William
Heywood's Paho and Ponte (London, 1904)

PONTECORVO, a utv of Campama, Italy, m the province of

Caserta, on the Gangltono, about 48 m from Caserta and 3 m
from Aqumo on the railway from Rome to Naples Pop (1901),

10,518 (town), 12,492 (commune) The town is approached by

a triumphal arch adorned with a statue of Pius IX The princi-

pality of Pontecorvo (about 40 sq m m extent), once an indepen-

dent state, belonged alternately to the Tomacelli and the abbots

of Monte Cas^ino Napoleon bestowed it on.Bemadotte m 1806,

and in i^io it was incorporated with the French Eippire.

PONTECOULANT, LOUIS GUSTAVE LB DOULCET, Comte
DE (1764-1853), Fiench politician, was born at Caen on the ,17th

of November 1764 He began a career in the army m 1778.
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A moderate supporter of the revolution, he was returned to the

( onvcntion for the department of Calvados m 1792, and bctame
commissar)' with the army of the North He voted for the

imprisonment of Louis XVI during the war, and his banishment
after the peace He then attached himself to the party of the

Gironde, and in August 1793 was outlawed He had refused to

defend his compatriot Charlotte Corday, who wrote him a letter

of reproach on her way to the scaffold He returned to the

Con^entlon on the 8th of March 1795, and showed an unusual

spirit of moderation by defending Pricur de la Marne and Robert
Lindet President of the Convention in July 1795, he was for

some months a member of the council of public safety He
was subsequently elected to the council of five hundred, but was
suspected of royalist leanings, and had to spend some time in

retirement before the establishment of the consulate Becoming
senator in 1805, and count of the empire in 1808, he organized

the national guard in Franche Comte in 1811, and the defence

of the north-eastern frontier in 1813 At the first restoration

Louis XVIII made him a peer of France, and although he
received a similar honour from Napoleon during the Hundred
Days, he sat in the upper house under the Second Restoration

He died in Pans on the 3rd of April 1853, leaving memoirs and
correspondence from which were extracted four volumes (1861-

1865) of Souvenirs historiques et parlementaires ij64r-i84S
His son Louis Adolphe Le Doulcet, comte de Pont^coulant

(1794-1882), serv'ed under Napoleon in 1812 and 1814, and then

emigrated to Brazil, where he took part in the abortive insurrec-

tion at Pernambuco in 1817 He also organized a French
volunteer contingent in the Belgian revolution of 1830, and was
wounded at Louvain The rest of his life was spent in Pans
in th6 study of ancient music and acoustics Among his works
w'as one on the Mu^ee instrumental du conservatoire de musique

(1864) A younger brother, Philippe Gustave Le Doulcet,

comte de Pontdcoulant (1795-1874), served in the army until

1849, when he retired to devote himself to mathematics and
astronomy His works include Theorte analytique du systems

du tnonde (Pans, 1829-1846) and Traits elementaire de physique

celeste (2 vols
,
Pans, 1840)

PONTEFRACT (pronounced and sometimes written Pom-
fret ”), a market town and municipal and parliamentary borough
in the West Riding of Yorkshire, England, 21 m SS W from
York, s?rv'cd by the Midland, North-Eastern and Lancashire &
Yorkshire railways Pop (1891), 9702, (1901), 13,427 It is

well situated, mainly on an eminence, near the junction of the

Aire and the Calder The most important of the antiquarian

remains are the rums of the famous castle situated on a rocky
height, originally covering with its precincts an area of over

8 acres, and containing in all eight round towers The remains

are principally of Norman date, and an unusual feature of the
stronghold is the existence of various subterranean chambers in

the rock Below the castle is All Saints church, which suffered

severely during the siege of the castle, but still retains some work
of the 1 2th century In 1837 the tower and transepts were
fitted for divine service The church of St Giles, formerly a
thapel of ease to All Saints, but made parochial in the i8th
century, is of Norman date, but most of the present structure

is modern The 17th-century spire was removed in 1707, and
replaced by a square tower, which was rebuilt m 1797 ,

the chan-
cel was rebuilt in 1869 In Southgate is an ancient hermitage
and oratory cut out of the solid rock, which dates from 1396
On St Thomas’s Hill, where Thomas, earl of Lancaster, was
beheaded in 1322, a chantry was erected in 1373, the site of

which IS now occupied by a windmill built of its stones At
Monkhill there are the remains of a Tudor building called the
Old Hall, probably constructed out of the old priory of St John’s
A grammar school of ancient foundation, renewed by Elizabeth
and George III, occupies modern buildings The town hall

was built at the close of the i8th century on the site of one
erected in 1656, which succeeded the old moot-hall dating from
Saxon times Among other buildings are the court house, the
market hall, the a<«sembly rooms (a handsome building adjoining
the town hall), and large barracks The foundation of the

principal almshouse, that of St Nicholas, dates from before tl

Conquest Trinity Hospital was ounded by Sir Robert Knoll

(d 1407), an eminent military commander in the French wa
of Edward III At Ackworth, in the neighbourhood, there is

large school of the Society of Friends or Quakers (1778), in tl

foundation of which Dr John Fothergill (1712-1780) was a prin

mover There are extensive gardens and nurseries in tl

neighbourhood of Pontefract, and liquohce is largely grovi

for the manufacture of the celebrated Pomfret cakes Tl

town possesses ironfoundries sack and matting manufactone
tanneries, breweries, com mills and brick and terra-cotta work
The parliamentary borough, falling within the Osgoldcro
division of the county, returns one member (before 1885 tl

number was two) The town is governed by a mayor, six aide

men and 18 councillors Area, 4078 acres

The remains of a Roman camp have been discovered nei

Pontefract, but there is no trace of settlement m the town itse

until after the Conquest At the time of the Domesday Surve

Tateshall (now Tanshelf, a suburb of the town) was the chii

manor and contained 60 burgesses, while Kirkby, which afte

wards became the borough of Pontefract, was one of its member
The change was probably owing to the ket that Ilbert de I-^c]

to whom the Conqueror had granted the whole of the honour (

Pontefract, founded a castle at Kirkby, on a site said to ha>

been occupied by a fortification raised by Ailric, a Saxon than

Several reasons are given for the change of name but none is c

all satisfactory One account says that it was caused by
broken bridge which delayed the Conqueror’s advance to tl

north, but this is known to have been at Ferrybridge, thre

miles away, a second says that the new name was derived froi

a Norman town called Pontfrete, which, however, never existec

and a third that it was caused by the Ijreaking of a bridge 1

1153 on the arrival of the archbishop of York, St William, whe
several people were miraculously preserved from drownmj
although the town was already known as Pontefract in

when Archbishop Thurstan died there. The manor remaine

m the Lacy family until it passed by marriage to Thomas, dul^

of Lancaster, who was beheaded on a hill outside the town aft<

the battle of Boroughbridge His estates were restored to h
brother Henry, earl of Lancaster, on the accession of Edward III

and the manor has since then formed part of the duthy (

Lancaster The town took part m most of the rebellions in tl

north of England, and in 1399 Richard II was imprisoned an

secretly murdered in the castle During the Wars of the Rose

the town was loyal to Henry VI
,
and several of the Yorkii

leaders were executed here after the battle of Wakefield It wi

taken by Robert Aske, leader of the Pilgrimage of Grace, i

1536 In 1642 the castle was garrisoned for Charles I an

sustained four sieges, the second, in 1644, being successfu

but two years later it was retaken by the royalists, who held

until after the execution of the king, when they surrendered t

General Lambert and the castle was destroyed.

Roger de Lacy in 1194 gi anted a charter to the burgessi

confirming their liberties and right to be a free borough at

fee-farm of i2d yearly for every toft, granting them the sarr

privileges as the burgesses of Grimsby, and that their ree\

should be chosen annually by the lord of the manor at his coui

leet, preference being given to the burgesses if they would pa

as much as others for the office Henry de Lacy confirmed th

charter in 1278 and in 1484 Richard III incorporated the tow
under the title of mayor and burgesses and granted a gil

merchant with a hanse His charter was withdrawn on tl

accession of Henry VII and a similar one was granted, while 1

1489 the king gave the burgesses licence to contmue choosing

mayor as they had done in the time of Richard III In 1606-1 6c

James I confirmed the charter of Henry VII and regulated tl

choice of the mayor by providing that he should be elected froi

among the chief burgesses by the burgesses themselves Tl

privilege of returning two members to parliament which ha

belonged to Pontefract at the end of the 13th century was revive

m 1620-1621 on the grounds thit the charter of i6o6-r6c

had restored all their privileges to the burgesses Since th
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Redistribution of Seats Act of 1885 one member only has been

returned. Liquorice was largely grown as early as lyoo-iyoi,

when the corporation prohibited the sale of buds or sets of

the plant Richard 111 by his incorporation charter granted

the market rights m the borough to the burgesses, who still

hold them under his charter.

See Victoria County History Yorkshire
,
Eighth Report of the Royal

Commission on Historical Manuscripts (1870-1897) , Book 0/ Entries of

the Pontefract Corporation, 16^^-1726 (ed by Richard Holmes, 1882),
Benjaium Boothroyd, The History of the Ancient Borough of Ponte-

fract (1807), George Fox, The History of Pontefract (1827)

PONTEVEDRA, a maritime province of north-western Spam,
formed in 1833 of districts taken from Galicia, and bounded

on the N. by Corunna, E by Lugo and Orense, S. by Portugal

and W by the Atlantic. Pop. (1900), 457,262, area, 1695 ^
Pontevedra is the smallest of the provinces of Spain except

the three Basque Provinces; its density of population, 2698
inhabitants per square mile, is only excelled in the provinces of

Barcelona and Biscay (Vizcaya) Both of these are mining

and manufacturmg districts, while Pontevedra is dependent

on agriculture and fisheries The surface is everywhere moun-
tainous, and consists almost entirely of arable land, pasture or

forest The coast-line is deeply indented
,
navigation is rendered

difficult by the prevalence of fogs in summer and storms in

winter. The river Mino (Portuguese Minho) forms the southern

frontier, and is navigable by small ships as far as Salvatierra,

and the province is watered by many smaller streams, all flowing,

like the Mino, into the Atlantic The largest of these are the

Ulla, which separates Pontevedra from Corunna, the Umia and

the Lerez. Pontevedra has a mild climate, a fertile soil and a

very heavy rainfall Large agricultural fairs are held in the

chief towns, and there is a considerable export trade in cattle

to Great Britain and Portugal, hams, salt meat and fish, eggs,

breadstufls, leather and wine Vigo is the headquarters of

shipping, and one of the chief ports of northern Spam There

are also good hai hours at Bayona, Carril, Mann, Villagarcia and
elsewhere among the deep estuaries of the coast At Tuy the

Spanish and Portuguese railways meet, and from this town one

line goes up the Mino valley to Orense, and another northward

along the coast to Santiago de Compostela.

PONTEVEDRA, the capital of the Spanish province of Ponte-

vedra, on the Tuy-Corunna railway, and on the river Lerez,

whic h here enters the Ria de Pontevedra, an inlet of the Atlantic

Pop (igoo), 22,330 The name of the town is derived from the

ancient Roman bridge {pons vetus) of twelve arches, which spans

the Leiez near its mouth Pontevedra is a picturesque town,

mainly built of granite, and still partly enclosed by medieval

fortifications It contains handsome provincial and municipal

halls erected in the 19th century, and many convents, some of

which have been converted into hospitals or schools Mann and
Sangenjo are ports on the Ria de Pontevedra, which is the seat

of a thriving sardine fishery There is an active trade in grain,

wine and fruit
;
cloth, hats, leather and pottery are manufactured

PONTIAC (c 1720-1769), Indian chief of the Ottawa and
leader in the Conspiracy of Pontiac in 1763-64, was bom
between 1712 and 1720 probably on the Maumee River, near the

mouth of the Anglaize. His father was an Ottawa, and his

mother an Ojibwa. By 1755 he had become a chief of the

Ottawa and a leader of the loose confederacy of the Ottawa,

Potawatomi and Ojibwa He was an ally of France and
possibly commanded the Ottawa in the defeat (July 9, 175s) of

General Edward Braddock. In November 17^ he met Major

Robert Rogers, then on his way to occupy Michilimackinac and

other forts surrendered by the French, and agreed to let the

English troops pass unmolested on condition that he should be

treated with respect by the British Like other Indians he soon

realized the difference between French and English rule—that

the Indians were no longer welcomed at the forts and that they

would ultimately be deprived of their hunting grounds by en-

croaching English settlements. French hunters and traders

encouraged Indian disaffection with vague promises of help from
France; in 1762 an Indian ** prophet ’’ among the Delawares

on the Muskingum preached a union of the Indians to expel the

English, and in that year (as in 1761) there were abortive con-
spiracies to massacre the English garrisons of Detroit, Fort
Niagara and Fort Pitt (now Pittsburg) Pontiac seems to have
been chief of a magic association (the Meiat), and he took advan-
tage of the religious fervour and the general unrest among the

Indians to organize in the winter of 1762-63 a simultaneous
attack on the English forts to be made in May 1 763 at a certain

phase of the moon. On the 27th of April 1763, before a meeting
near Detroit of delegates from most of the Algonquian tribes, he
outlined his plans On the 7th of May, with ^ warriors, he
attempted unsuccessfully to gam admission to Detroit, which
then had a garrison of about 160 under Major Henry Gladwin

(1730-1791), and then besieged the fort from the 9th of May to

the end of October On the 28th of May reinforcements from
Fort Niagara were ambuscaded near the mouth of the Detroit.

In June the Wyandot and Potawatomi withdrew from the siege,

but on the 29th of July they attacked reinforcements (280 men,
including 20 of Rogers’s rangers) from Fort Niagara under
Captain James Dalyell (or Dalzell), who, however, gained the

fort, and in spite of Gladwin’s opposition on the 31st of July
attacked Pontiac’s camp, but was ambuscaded on Bloody Run
and was killed, nearly 60 others being killed or wounded On
the 1 2th of October the Potawatomi, Ojibwa and Wyandot made
peace with the English; with the Ottawa Pontiac continued the

siege until the 30th of October, when he learned from Neyon
de la Valli^re, commandant of Fort Chartres (among the Illinois)

that he would not be aided by the French. Pontiac then
withdrew to the Maumee

Fort Pitt with a garrison of 330 men under Captam Simeon
Ecuyer was attacked on the 22nd of June and was besieged

from the 27th of July to the ist of August, when the fndians
withdrew to meet a relief expedition of 500 men, mostly High-
landers, under Colonel Henry Bouquet (1719-1766), who had
set out from Carlisle, Pemisylvania, on the i8th of July, and
relieved Fort Ligonier (on the site of the borough of Ligonier,

Westmoreland county, Penn ) on the 2nd of August, but
was surprised on the 5th, and fought (5th and 6th) the battle

of Bushy Run (25 m S E of Fort Pitt), finally flanking and
routing the Indians after trickmg them by a feinted retreat of

a part of his force. Bouquet reached Fort Pitt on the loth

of August. At Michilimackinac (Mackinac), Michigan, on the

4th of June, the Indians gained admission to the fort by a trick,

killed nearly a score of the garrison and captured the remainder,
including Captain George Etherington, the commander, besides

several English traders, includmgAlexander Henry (1739-1824) ^

Some of the captives were seized by the Ottawa, who had taken

no pai t m the attack
,
a part of these were released, and reached

Montreal on the 13th of August Seven of the prisoners kept

by the Ojibwa were killed in cold blood by one of their chiefs

Fort Sandusky (on the site of Sandusky, Ohio) was taken on the

i6th of May by Wyandot, and Fort St Joseph (on the site of the

present Niles, Mich ) was captured on the 25th of May and ii

men (out of its garrison of 14) were massacred, the otheis with the

commandant, Ensign Schlosser, bemg taken to Detroit and
exchanged for Indian prisoners On the 27 th of May Fort

Miami (on the site of Fort Wayne, Indiana) surrendered to the

Indians after its commander. Ensign Holmes, had been treacher-

ously killed Fort Ouiatanon (about 5m south-west of the present

Lafayette, Indiana) and Fort Presque Isle (on the site of Erie,

Penn ) were taken by the Indians on the ist and i6th of

June respectively
,
and Fort Le Boeuf (on the site of Waterford,

* Henry, a native of New Brunswick, N J ,
had become a fur-

trader at Fort Michilimackinac in 1761 He was rescued by
Wawatam, an Ottawa, who had adopted him as a brother, m 17O4
he took part in Colonel John Bradstreet's expedition, in 1770, with
Sir WiUiam Johnson, the duke of Gloucester and others, formed a
Company to mine copper in the Lake Supenor region, was a fur-

trader again until 1796, and then became a merchant in Montreal
His Travels and Adventures in Canada and the Indian Territories

between the Years /760 and 1776 (1809, reprinted 1901) is a valuable

account of the fur trade and of his adventures at Michilimackinac.
He IS not to be confused with his nephew of the same name, also a
fur-trader, whose journal was pubhshed in 1897 in ^ vols as New
Light on the Early History of the Greater Northwest*
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Penn.) was surprised on the i8th, but its garrison escaped,

and seven (out of 13) got safely to Fort Pitt Fort Venango
(near the site of the present Venango, Penn

)
was taken

and burnt about the same time by some Senecas (the only

Jroquois m the conspiracy), who massacred the garrison and
later burned the commander, Lieut Gordon About ^00

Senecas on the 14th of September surpnsed a wagon tram,

escorted by 24 soldiers, from Fort Schlosser (2 m above Niagara

Falls), drove most of them over the brink of the DeviFs Hole

(below the cataract), and then nearly annihilated a party from

Fort Niagara sent to the rescue.

In 1763, although the mam att.icks on Detroit and Fort Pitt

had fail^, nearly every minor fort attacked was captured,

about ?oo settlers and traders were killed, and in property

destroyed or plundered the English lost about £ioopoo, the

greatest loss in men and property being m western Pennsyh^ama

In June 1764 Colonel John Bradstrect (1711-1774) led alx)ut

1200 men from Albany to Fort Niagara, where at a great gather*

mg of the Indians several treaties were ma<)e m July ,
in August

he made at Presque Isle a treaty (afterwards annulled by
General lliomas Gage) with some Delaware and Shawnee chiefs,

and in September made treaties (both unsatisfactoiy^) with the

Wyandot, Ottawa and Miami at Sandusky, and with various

chiefs at Detroit He sent Captain Howard to occupy the forts

at Michihmackmai
,
Green Ba> and Sault Ste Mane, and Captam

Moms up the Maumee River, where he conferred with Pontiac

and then to Fort Miami, wliere he narrowly escaped death at

the hands of the Miami, and with his men Bradstreet returned

to Oswego in November, having acrximphshod little of value

An ejfpcdition of 1500 men under Colonel Bouquet left Carlisle,

Pennsylvania, m August, and near the site of the present

Tusjcarawas, Ohio, induced the Indians to release their prisoners

and to stop fighting—the practical end of the conspiracy

Pontiac himself made submission to Sir William Johnson on the

2^th of Juh 1766 at Oswego, New York In April 1769 he was
murdered, when drunk, at (ahokia (nearly opposite St Louis)

by a Kaskaskia Indian bribed by on English trader, and he was

buried near the St Louis Fort His death ocCtisioned a bitter

war in which a remnant of the Illinois was practically annihilated

in 1770 at Starved Rock (between the present Ottawa and I^
Salle), Illinois, by the Potawatomi, who had been followers of

Pontiac Pontiac was one of the most remarkable men of the

Indian race in American history, and was notable m particular

for his power (rare among the Indian^) of organization

Sec Francis Parkman, Tkf Cvnsfnracy of Ponttac (2 vols
,
Boston,

1851 ,
10th ed

,
revised, 1896)

PORTIAC, a city and the county-seat of Oakland county,

Michigan, U S A
,
on the Clinton River, about 26 m N W of

Detroit Pop (1890), 6200, (1900), 9769, of whom 2020 were

forcign-born; (1906 estimate), 11,942 It is served by the Grand
Trunk and the Pontiac, Oxford & Northern railways (being the

southern terminus of the latter), and by the Detroit & Pontiac

and the North-Western electric inter urban lines In the sur-

rounding country there are many small, picturesque lakes (the

largest being Oi chard, about 6 m south-east of Pontiac, Cass

and Elizabeth lakes), and there is good hunting and fishing in

the vicinity In Pontiac is the Eastern Michigan Asylum for

the msane (1878), with grounds covering more than 500 acres.

The city has various manufactures, and the value of the factory

products increased from $2,470,887 in 1900 to $3,047,422 m
1904, or 23 3 % Agricultural products, fruit and wool from
the surroiuxding country are shipped in considerable quantities

The municipality owns and operates its waterworks Pontiac,

named m honour of the famous Indian chief of that name, was
laid out as a town in t8i 8, became the county-seat in 1820, was
incorporated as a village in 1837, and was chartered in 1861.

PONTIANUS, pope from 230 to 235. He was exiled by the

emperor Maximmus to Sardinia, and in consequence of this sen-

tence resigned (Sept. 28, 233). He was succeeded by Anteros

POUntWEX. The collegium of the Pontifices was the most
important priesthood of ancient Rome, being specially charged
with the administration of the jus dwmum, 1

1

that part of the

-PONTIVY
Civil law which regulated the relations of the community with
the deities recognized by the .state officially, together with a
general superintendence of the worship of gens and family*
The name is clearly derived from potis and facere, but whether
this should be taken as indicating any special connexion with the
sacred bridge over the Tiber (Pf?«s Sublicius), or what the original

meaning may have been, cannot now b^f determined. I he

college existed under the monarchy, when lU members were
probably three m number; they may safely be considered as

legal advisers of the rex in all matters of religion Under the

icpublic they emerge into prominence a ponUf^x maximus,
who took over the king’s duties as chief administrator of religious

law, just as his chief sacrificial duties were taken by the rex

mcrorum, his dwelling was the regia, “ the house of the king
During the republican period the number of pontifices increased;

probabl) by multiples of three, until after Sulla (82 b c.) we
find them fifteen , for the year 57 b c we have a complete list

of them in Cicero (Harusp resp 6, 12) Intluded m the

collegium were also the rex sacrorum, the flammes, three assistant

pontifices (minores), and the vestal virgins, who were all chosen

by the pontifex maximus Vacancies m the body of pontifices

were originally filled b> co optation, but fiom the second Punic
War onwards the pontifex maximus was chosen by a peculiar

form of popular elec tion, and in the last age of the republic this

held good for all the members They all held office for life.

The immense authority of the college centred in the ponbfex
maximus, the other pontifices forming his consilium or advising

bod> His functions were partly sacrificial or ritualistic, but

these were the least important, the real power lay m the adminis-

tration of the ]us dtvinum, the chief departments of which may
briefly be described as follows (i) the regulation of all expiatory

ceremonials needed as tlie result of pestilence, lightnmg, &c ,

(2) the consecration of all temples and other sacred places and
objects dedicated to the gods by the state through its magis-

trates, (3) the regulation of the calendar both astronomically

and in detailed application to the public life of the state, (4) the

^vdmimstration of the law relating to burials and l>urying-places»,

and the worship of the Manes, or dead ancestors, (5) the superm-
tendence of all marriages by confarreatio, % e originally of all

legal patrician marriages, (6) the admmistration ^ the law of

adoption and of testamentary succession They had also the

care of the state archives, of the lists of magistrates, and kept

records of their own decisions [cornmentarii) and of the chief

events of each year {annales)

It is obvious that a priesthood having such functions as these,

and holding office for life, must have been a great power in the

state, and for the first three centuries of the republic it is probable

that the pontifex maximus wasm fact its most powerful member
The office might be combined with a magistracy, and, though
Its powers were declaratory rather than executive, it may fairly

be descTibed as quasi-magistcrial Under the later republic it

was coveted chiefly for the great dignity of the position, Julius

Caesar held it for the last twenty years of his life, and Augustus
took it after the death of LepKlus in 12 b c., after which it

became inseparable from the office of the reigning emperor

With the decay of the empire the title very naturally fell to the

popes, whose functions as admimstrators of religious law closely

resembled those of the ancient Roman priesthood, hence the

modern use of “ pontiff and “pontifical.”

For luxther details consult Marquardt, Simtsverwultung

y

ui.

235 seq , Wissowa, Religion und Kultus der Romer.
4J0

seq.;

Bouch6-Leclercq, Les Pontifes, passim (W W F *)

POMTIVY, a town of western France, chief town of an arron-

dissement m the department of Morbihan, 46 m. N.N.W. of

Vannes by rail Pop (1906), 6312 (town), 9506 (commune)
The town, situated on the Biavet, at its confluence with the

NantJes-Brest canal, comprises two distinct parts—the old town
and that to the south known as Napol^onviUe. The latter,

built by order of Napolecm L, who desif^ to make it the mihtary

headquarters for Brittany, and consisting chicifly of barracks,

subsequently gave its nai»c to the whole town, Init in idji the

old name was resumed. The ancient castle (1485) of the dukes
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of Rohan, whose capital the town was, is occupied by the Miisee

le Brigant of art and archaeology^ A monument to commem-
orate the Breton-Angevm Union, the deputies of which met at

Pontivy la 1790, was erected in r894, and Uiere are statues of

Dr Gu^in, a democ rav, and General de Lourmel (d 1854), The
town has a sub-prefecture, a tribunal of first instance, and a
l^c^e for boys. Pontivy had its origin m a monastery founded

in the 7th century by St Ivy, a monk of Lindisfarne

PONT-L’ABBliS) a town of western France m the department

of Finist^re, 13 m S W of Quimper by rail Pop (1906), of tlie

town 4485, of the commune 6432 The town is situated on the

right bank of the ebtuary or river of Pont-rAbb<^, 2 m. from the

sea Its port carries on fishing, imports timber, coal, &c
,
and

exjxirts mine-props and the cereals and vegetables of the neigh-

bourhood. Of the old buildings of the town the chief is a churi h
of the i4Lh, 15th and i6th centuries, once attached to a Carmelite

convent; an old castle is occupied by the hotel de viUe The
local costumes, trimmed with the bright-coloured embroideries

for which the town is noted, arc among the most striking in

Brittany , the higouden or head dress of the women has given its

name to the mhabitants Pont-l’Abbe carries on flour-milling

and the extraction of chemicals from seaweed
PONTMARTIN, ARMAND AUGUSTIN JOSEPH MARIE

FERBARD, Comte de (1811-1890), French critic and man of

letters, was boin at Avignon (Vaucluse) on the i6th of July i8n
Imbued by family tradition with legitimist sympathies, he began
by attacking the followers of the encyclopaedists and their

successors In the As^antblee naiionale he published his Causenes
UitifavreSy a series of attacks on prominent Liberals, which created

some sensation Pontmartin was an indefatigable journalist,

and most of his papers were eventually published m volume
form Contes et reveries d'un plantenr de choux (1845), Causenes

du samedt (1857-1860), Nouveaux samedts (1865-1881),

But the most famous of all his books is Les Jeudis de Mnu
Charbonneau (1862), which under the form of a novel offered

a scries of malicious and witty portraits of contemporary

writers Pontmartin died at Avignon on the 29th of March

1890

Sec Hatzfeld and Meumcr, Les Cnttques litt4ratrts du XIX*
Slide (1894)

PONTOISE, a town of northern France, capital of an arron-

dissement of the department of Seine-et-Oise, 18 m N W of

Paris on the railway to Dieppe. Pop. (1906), 7963 Pontoise

IS picturesquely situated on the nght bank of the Oise where it

is joined by the Viosne. The traffic on the mam river is large,

and the tributary drives numerous mills Of the many churches

that used to exist m the town two only remain . St Maclou, a

church of the 12th century, altered and restored in the 15th and
i6th centuries by Pierre Lemercier, the famous archit-ect of St

Eustache at Pans, and containing a fine holy sepulclire of the

16th century, and Notre-Dame, of the close of the i6th century,

which contains the tomb of St Gautier, abbot of Meulan in the

12th century At the top of the flight of steps by which St

Maclou is approached is the statue of General Leclerc, a native of

the town and husband of Pauline Bonaparte Gram and flour

are the prmcipal staples of the trade, a well-known fair is held

in November The town has a sub-prefecture, tribunals of first

instance and of commerce and a communal college. At M^neJ,

near Pontoise, there aie interesting remains of the Cistercian

abbey of Le Val Pontoise existed in the time of the Gauls as

Briva Isarae (Bridge of the Oise) It was destroyed by the

Normans in the 9th century, united with Normandy in 1032, and

acquired by Philip I. in 1064 Capital of the French Vexin, it

pot>sessed an important stronghold and played a conspicuous

part m the wars between the French and the dukes of Normandy
and in the Hundred Years’ War The English took it in 1419,

and again in 143^. In 1441 Charles VII. took it by storm after

a three montlis’ siege After belonging to the count of Charolais

down to the treaty of Conflans, it was given as a dowry to Jeanne

of France when she was divorced by Louis XII The parlement

of Pans several times met in the town, and in 1561 the states-

general convoked at Orleans removed thither after the death of
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Francis II During the Fronde it ofiered a refuge to Louis XiV.
and Mazarm. Henry Hi made it an apanage for his brother
the duke of Anjou. At a later period it posi^ to the duke of
Conti Down to the Revolution it remamed a monastic town
PONTOON (Fr ponton, from Lat. pms, a bridge), a flat-

bottomed boat, used as a ferry boat or lighter; especially a boat
of particular design intended to form part of a military bridge.

In modern hydrauhe engineering the words ponton and pontoon
are used to designate hollow water-tight structures which arc

secured to sunken wrecks and bring them up to the surface, and
also the hollow chambers which serve as gates for docks and
sluices, and are lowered and raised by the admission and pumping
out of water

MiUtary Pontoon Bridges ,—From tune immemorial floating

bridges of vessels bearing a roadw^ay of beams and pUnks have
been employed to facilitate tlie passage of rivers and arras of the

seiu Xerxes crossed the Hellespont on a double bridge, one line

supported on three hundred and sixty, the other on three hundred
and fourteen vesSel^ anchored head and stern with their keels

m the direction of the current Darius threw similar bridges

across the Bosporus and the Danube in his war against the

Scythians, and the Ten Thousand employed a bridge of boats

to cross the nver Tigris in their retreat from Persia Fkiatmg
bridges have been repeatedly constructed over rivers m Europe
and Asia, not merely temporarily for the passage of an army,
but permanently for the requirements of the country

,
and to this

day many of the great rivers m India are crossed, on the hiies of

the principal roads, by floating bridges, which are for the most
part supported on boats such as are emplov ed for ordmary traffic

on Ifie nwr
But light vessels which can be taken out of the water and

bited on to carnages are required for transport with an army m
the field Alexander the Great occasionally earned with his

army vessels divided into portion:>, which were put together

on reaching the banks of a nver, as in crossing the Hydospes, he

IS even said to ha\c carried his army over the Oxus by means
of rafts made of the hide tents of the soldiers stuffed with straw,

when he found that all the n\tr boats had been burnt Cyrus
crossed the Euphrates on stuffed skins The practice of carrying

about skms to be inflated when troops had to cross a river, which

was adopted by both Greeks and Romans, still exists in the

East In the 4th century the emperor Julian crossed the Ti^is,

Euphrates and other n\ ers by bridges of boats made of skms
stretched o^er osier frames In the wars of tlie 17th century

pontoons are found as regular components of the trains of armies,

the Germans using a leather, the Dutch a tm and the French a

copper “ skin ” over stout timber frames

Modern mihtaiy pontoons iiave beren made of two forms, open

as an undecked boat, or closed as a decked canoe or cylinder.

Duiing the Peninsular War the English employed open bateaux,

but the experience gamed in that w^ar induced them to introduce

the closed form General Colleton devised a buoy pontoon,

cylindrical with conaal ends and made of wooden staves like a

cask Then General Sir Charles Pasley introduced demi-pon-

toons, like decked canoes with pointed bows and square sterns,

a pair, attached sternwise, forming a single “ pier ” of support

for the roadway ,
they were constructed of light timber frames

covered with sheet copper and were decked with wood; each

demi-pontoon was divided internally into separate compartments
by partitions which were made as water-tight as possible, and
also supplied with the means of pumping out water

,
when trans-

ported overland with an army a pair of demi-pontoons and the

superstructure of one bay formed the load for a single carnage

weighing 27 75 cwt when loaded. The Pasley was superseded

by the Blanshard pontoon, a tin coated cylinder wiUi hemi-

spherical ends, for which great mobility was claimed, two pon-

toons and tw'o bays superstructure being earned on one waggon,

giving a weight of about 45 cw t
,
which was intended to be drawn

by four horses The BlanJ^hard pontoon was long used m the

British army, but was ultimately discarded; and British

engineers came to the conclusion that it was desirable to return

to the form of the open bateau to which the engineers of all the
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Continental armies had meanwhile constantly adhered Captain
Fowke, R E

,
invented a folding open bateau, made of water-

proof canvas attached to sliding ribs, so that for transport it

could be collapsed like the bellows of an accordion and for use

could be extended by a pair of stretchers This was followed by
the pontoon designed by Colonel Blood, R.E

, an open bateau
with decked ends and sides partly decked where the rowlock
blocks were fixed It consisted of six sets of framed ribs con-

nected by a deep kelson, two side streaks, and three bottom
streaks. The sides and bottom were of thin yellow pine with
canvas secured to both surfaces by india-rubber solution, and
coated outside with marine glue The central interval between
the pontoons in forming a bridge was invariably maintained at

15 ft
;
for the support of the roadway five baulks were ordinarily

employed, but nine for the passage of siege artillery and the

heaviest loads, they fitted on to saddles resting on central

saddle beams The pontoons were not immersed to within i ft

of the tops of their “ coamings ” when cairymg ordinary loads,

as of infantry m marching order “ m fours ci\)wded at a t heck,

or the i6-poundcr R M L gun of position weighing 43 cwt
,
nor

were they immersed to within 6 in when carrying extraordinary

loads, such as disorganized infantry, or the 64-pounder R.M L
gun weighing 98 cwt In designing this pontoon the chief points

attended to were—(i) improvement in power of support, (2)
simplification in bridge construction, (3) reduction of weight in

transport, and (4) adaptation for use singly as boats for ferrying

purposes One pontoon with the superstructure for a single

bay constituted a load for one waggon, with a total weight
behind horses of about 40 cwt
The following table (from hucy Brtt 9th ed

)
shows the powers

of varfous pontoons in use by different nations in the past Modern
improvements arc comparatively few The “ working power of
support has been calculated in most instances by deducting from
the “ available buoyancy ” one-fourth for open and one-tenth for
closed vessels —

In the English and French eqmpment the pontoons were originally
made of two sizes, the smaller and lighter for the ' advanced guard,"
the larger and heavier for the " reserve ", in both equipments
the same size pontoon is now adopted for general requirements, the
superstructure being strengthened when necessary lor very heavy
weights The German army has an undivided galvanized iron pon-
toon, 24 ft. 6 in long, handy as a boat, but of inadequate buoyancy
for heavy traffic, with the result that the span has to be diminished
and tpso facto the waterway obstructed Ihb Austrian and Italian
pontoons arc made in three pieces, two with bows and a middle
piece without, not less than two pieces are ordinarily employed, and
the third is introduced w'hcn great supporting power is required,
but m all cases a consbint interval is maintained between the
pontoons On the othci hand, in the greater number of pontoon
equipments greater siippoiting power is obtained not by increasing
the number of supports but by diminishing the central interval
between the pontoons Within certain limits it does not matter
whether the buoyancy is made up of a laige number of small or a
small niimbcTof large vessels, so long as the waterway is not unduly
contracted and the obsti action offered to aswilt current dangerously
increased, but it is to be remembered that pontoon bridges have
failed as fieqiiently Irom being washed away as from insufficient

buoyancy In Austria efforts have been made to diminish the w eight
of the Birago equipment by the substitution of steel for iron The
present pontoon, m three pieces, is of steel, and 39 ft 4 in long, like
the old pattern

In the Bntisli army Colonel Blood’s equipment was later modified
by the introduction of a bipartite pontoon designed in 1889 by
Lieut Clauson, R E Each pontoon is carried on one wagon with
a bay of supei structure, and consists of two sections, a bow-piece and
a stern-piccc, connected together by easily manipulated couplings
of phosphor bronze Decks and " coamings " aic dispensed with,
and the rowlock holes are sunk in a strong gunwale The detach-
able saddle-beam, which receives the load on the centre of the
thw'arts, is made in sections, so as to form a continuous saddle of
any length required The baulks (or road-beareis) and chesses
(or planks) remain unaltered, but chess-holders and chess -bearers
are added for use in constructing light bridges for infantry m file

In this kind of bndge each pontoon section is used separately,
with a roadway of chesses placed longitudinally four abreast In
the normal or medium bndge two sections, and in heavy bridge
three sections are joined together Ihc chief advantages of the

Pontoon
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Gnbeauval open bateau, oak
'

I't Cub Ft
1

th lb lb lb It It, It, hi 11,

3C 3 593 45.044 8,044 37,000 27,750 22 8 1,215 840 15 9 35,568
Austrian open, wooden, 1799 27 0 3*54 22,123 3,5^2 18,791 14,093 166 849 560 II 4 18,924
Aust -Birago open, wooden , two pieces 28 0 303 18,907 3,249 15.058 11,744 21 7 542 560 9 3 20,181

„ „ „ three „ 39 4 445 27,791 3,^64 23,907 17.930 21 7 827 560 93 20,181

„ „ iron, two pieces 28 0 35^ 22,090 3,098 18,392 13,794 21 7 636 560 93 20,181
„ MM three „

French open, wooden, reserve
39 4 530 33,135 4,501 28,634 21,476 21 7 091 560 93 20,181

309 325 20,280 3,008 16,678 12,509 IQ 7 935 560 105 20,685
,, ,, ,, advanced guard 19 7 I 5<^ 9,754 1,500 8,228

16,912
0,171 16 4 376 560 9 3 15,252

,, ,, ,, general
Prussian open, wooden, open order

309 321 20,OOS 3,153 12,684 19 7 644 560 98 19,306
^5 7 164 10,226 2,393 7,833 5,875 153 384 560 99 15,147

„ „ „ close order 237 161 10,226

13.385

2,21 3 8,013 6,010

8,382

II 2 535 1560 99 11,088

„ „ iron, open order -247 214 2,209 11,176 15 3 561 560 99 15,147
,, ,, ,, close order

Italian oj>en wooden, one piece
^4 7 214 13,385 2,029 11,356 8,517 II 2 759 560 99 1 1,088

19 0 17,000 3,582 14,078 10,559 26 3 402 560 98 25,774
„ „ „ two pieces

,, modified, one piece
39 2 5^5 35,320 47572 30,748 23,061 26 3 878 560 98 25,774
24 6 325 20,290

40,580
3,401 16,889 12,660 23 0 55 X 560 9 8 22,540

„ „ two pieces 49 2 049 4,489 36,091 27,068 23 0 1,178 560 98 22,540

Ru siani®^^^*'’
canvas on lopen order

jicuss a
j ^vooden framework , f close order

21 0 209 13,042 2,355 10,687 8,015 16 6 493 560 10 4 17,264
21 0 209 13,042 '’,083 10,959 8,219 II 7 705 560 10 4 12,168

1 Belgian open, iron, one piece . 24 8 297 18,584 3,336 15,248 11,436 19 7 580 560 95 18,715
! „ „ „ two pieces

American three ,|oncn order
i

49 2 595 37,i (>8 ,.548 32,620 24,465 19 7 1,244 560 9 5 18,715
20 0 130 8,125 1,980 6,M 5 5,530 180 307 580 II 0 19,800Aiu ca

^cylinders connc^cted
,
/ close order 20 0 130 8,M5 1,824 0,301 5,761 M 7 393 560 1 1 0 18,370

English Pontoons
|

Peninsular / open, tin, reserve 189 209 13,092 2.374 10,718 8,039 16 8 477 560 10 0 16,800
equipment \ „ „ advanced guard 1 15 i 120 7,520 1,654 5,866 4,400 14 0 314 560 90 12,600

Pasley closed demi-canoe, copper .
'

25 0 141 8,781 2,103 6,678 6,010

4,667

125 481 560 10 0 12,500
Blanshard cylinder, tin, open order .

' 22 5 109 <>,785 1,600 5,185 12 5 373 560 10 0 12,500
„ „ „ close order .

.
j

225 109 6,785 1,408 5,377 4,839 83 581 560 10 0 8,300
„ „ „ light pattern

I

Fowke open, collapsible, canvas, open order
|

Forbes closed, spherangular, tin, open order

155 20 1,640 340 1,300 1,170 5 5 220 280 70 3,710
22 0 134 8,460 1,246 7,214 5,411 10 0 541 560 10 0 10 000
24 2 128 7,977 1,689 0,288 5,<^59 II 0 514 5(>o 10 0 1 1 ,000

Blood open, wooden, general .
'

21 6 280 17,500 2,300 15,200 13,350 150 890 560 10 0 15,000
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equipment are (i) the buoyancy of the piers can bo proportioned
to the weight of traffic and to the roughness of the water, (2)

owing to tne special design of the bows, boats and rafts arc easy to
row, while the pontoons in bridge oppose little resistance to the
current, and so require less anchor power, (3) transport rafts, pier-

heads and flying bridges can be constructed with great ease, owing
to the flush gunwales on which baulks can rest if necessary, (4) the
pontoon sections arc convenient to handle, easy to ship or to

transport by rail, and can readily be replaced singly if damaged in

bridge A canoe pontoon and superstructure adapted for pack
transport has also been adoplt d from designs by Qilonel (Sir) Elhott
Wood, C B

,
RE The pontoon consists of four sections laced

together, each section being a framework of wood covered with
waterproof sheeting Three pontoons and eight composite planks
form a “ unit,’* from which can be constructed 48 ft of bridge for

infantry in file, 84 ft for infantry in single file, or a raft to carry 1

5

men or an empty wagon
For the British army in India the standard pontoon for many

years was thePasley, itAvas seldom used, however, for boats could
almost always be procured on the spot in sufficient numbers where-
ever a floating bridge had to be constructed Later an equipment
was prepared lor the Indian army of demi-pontoons, similar to the
Blood pontoon cut in half, and therefore more mobile, each has
a bow and a square stern, and they are joined at the sterns when
requiied to form a “ pier ”, they are fitted with movable covers and
can therefore be used in much rougher water than pontoons of the
home pattern, and their jx)vverof support and breadth of roadway
are the same The Chitial Relief Expedition of 1895, howe\ei,
revealed certain defects The shape of the bow was unsuitcd to
rapid currents, the balance was not satisfactory, and the copper
sheathing cracked Expeiiments weie then undertaken with the
bipartite pontoon
The india-rubber pontoon docs not apjicar to have been generally

employed even in America, where it was invented The engineer
officers with the army of the Potomac, after full experience of the
india-rubber pontoon and countless other inventions of American
genius, adopted the Trench c<juipment, which they found ” most
excellent, useful and reliable for all military pin poses ” The
Ru’-sian*?, in crossing the Danube in th(ir w^ar with Turkey m 1878,
employed the Austrian equipment Aluminium pontoons have
been tried m Geimany, but have not been adopted

For light biidging work the Beidion and other collapsible boats
have been adopted m C/ormany and Grc.it Britain, especially for

cavalry work in advance of the army The German fohlmg boat is

made of wood framework and c«invas skin, two boats are easily

earned on one ” folding-boat wagon ” The totallcngth of the three
sections together is 21 ft 6 in The British field troop R E

,

attached to cavalry, carries two collapsible boats 18 ft 6 in long
The methods of constructing pontoon budges have been simpli-

fied of late years m most armies, and are usually restricted to (i)

adding pontoons one by one to the head of the bndge, (2) con-
necting rafts of two or more pontoons into bridge by intermediate
bays of superstructiue, and (3) swinging across the river a bridge
previously prepared alongside the shore The formation of a bridge
from rafts touching one another consumes an excessive amount
of equipment, and opposes unnecessary resistance to the stream, it

IS therefore being discarded in most armies ” Booming out
the bndge bay by bay from the shore until the head roaches the
opposite bank is unsuited for rapid currents, and is almost obsolete
except for light infantry bridges

In every army the pontoon service is in the hands of technical

specialists ^ But there are many other forms of military

bridging, in which the specialist only supervises the woik of the

ordinary soldier, or indeed, takes no part whatever. Troops of

all arms are expected to be familiar with certain methods of

rough temporary budging In the British service the forms

of temporary timber bridge usually employed are called trestle,

lock and floating. The trestle bridge in its various forms con-
sists of a senes of two-legged or three-legged trestles carr}^mg the
road-bcarcrs and chesses which form the roadway. Trestles

can be improvised, but some are carried, ready for use, by
mobile engineer units and they arc frequently combined with
pontoon bridges at the shore ends, where holding ground for

the feet of the tiestles is found Lock bridges never touch
water, forming single spans over a chasm. These consist of

spars made into frames of which the feet rest in the banks of the

river and the heads arc interlocked, the whole being securely

lashed Another type of frame-bridge is the cantilever, which
has been used in Indian frontier expeditions to bridge swift

' In Germany, however, as mentioned below, light bndging
material has been placed in the hands of the cavalry. This tendency,
in accordance with the needs of modern armies, will probably
become more pronounced in the future. It began with the pro-
vision of demolition equipment for the cavalry pioneers.
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steep-banked streams Improvised suspension bridges are also

used. Floating bridges are made not only of pontoons but also

of boats of all sorts, casks lashed together, and rafts They are
almost always cqmbined with one or two bays of trestle bridging

at the shore ends

The orgam^alion of bndging personnel m different armies shows
as much divergence of opinion as the design of pontoon equipment
In Great Bntain, since the divisional reorganization, the bndging
trains have been assigned to the ” army troops,” which include
two “ bndging trams,” totalling 14 officers and 454 men with 92
vehicles, most of them six-horscd Each train carries 32 pontoons
and 32 bays of superstructure, as well as lO trestles and 8 bays of
the appropriate superstructure, and can construct 200 yds of
medium bridge in all Besides these trains the divisional engineer
units (2 field companies per division) bear with them in all 4 pontoons
and 4 trestles, with tne necessary bays of superstructure, their
total bridging capacity being alxiut \ds of medium bndge
In France each army corps has a bridging tiain which admits of
the construction of bridges to the extent of about 120 yds. of
mcxlium and 1 40 yds ot light bndging and bears besides 2 ” advanced
guard ” trams which can pro\ide 33 vds of medium bndging each
Besides the corp^ trams lluro are also *' army ” trams, five m all,

which can fuinish 280 yds of n tedium bndging apiece These
would be allottecl in accordance with the requirements 01 particular
campaigns In Germany the increasing importance attached to
independent cavalry operations has led to the assignment of a
folding-boat wagon to every cavalry regiment The regimental
equipment provides for a ferry

,
capable of taking 25 to 30 infantrymen,

one artillery vehicle or four horses at one journey, a foot-bndge
22 to 35 yds m length, or a light bndge ot 8 to 13 yds By
assembling the material ol a whole cavalry division of 6 regiments,
a foot-bridge of no to 210 yds or a light bridge of 57 to 70 yds
can be constructed The corps bridging train of a German army
corps can construct 140 yds of medium or 170 yds of light

bridging, and each of the two divisional trains 40 yds of medium
and 48 yds of light bridging ,

PONTOPPIDAN, ERIK (1698-1764), Danish author, was
bom at Aarhus on the 24th of August 1698 He studied

divinity at the university of Copenhagen, and for some time

acted as a travelling tutor In 1735 he became one of the

chaplains of the king In 1738 he was made professor extra-

ordinary of theology at Copenhagen, and in 1745 bishop of

Bergen, Norway, wdiere he died on the 20th of December 1764.

Ills principal works are Theatrum Damae vetevis et modernae
(4to, 1730), a description of the geography, natural history, an-
tiquities, <S.c

,
of Denmark, Gesta et vesii^ta danorum extra Damatn

(3 vols 8VO, 1740), a laborious but uncntical work, Annales
ecclesiae danicae (3 vols

, 1741-1747), Marmora damca sdectiora

(2 vols fol 1739-1741), Gios^arium r,oriet^icum (1740), Dif forste

forsdg Norges naturhge histone (4to, 1752-1754), Eng trans

,

Natural History of Aorwav vols, 1755), containing curious
accounts, often refcried to, ol the Knuiken, sea-serpent, and the
like, Origines hafmenses (1760), Menoza (3 vols., 1742-1743), a
religious novel His Danskc Atlas (7 vols 4to), an historical and
topographical account of Denmark, was mostly posthumous

See an article by S. M Gjellerup in Dansk Bxografisk LeMkon
(vol xiu

, 1899)

PONTOPPIDAN, HENRIK (1857- ), Danish author, son

of a pastor, was bom at Frederiua on the 24th of July 1857.

He studied physK s and mathematics at the university of Gipen-
hagen, and when he was eighteen he travelled on foot through

Germany and Switzerland His novels show an intimate

acquaintance with peasant life and character, the earlier ones

showing clear evidence of the influence of Kjelland An
excellent example of his work is m the trilogy dealing with the

history of Emanuel Hansted, a theorizing radical parson who
marries a peasant wife. These three stories, MtUd (“ Soil,”

1891), Det Forjaettede La^td (” The Promised Land,” 1892), and
Dotnmens Dag (1895), are marked by fine discrimination and
great narrative power. Among his other works are Fra Hytterne

(1887), Folkehvssktldrtnger {2 parts, i888-i89o),and 6'/ry^(i89o).

He began in 1898 a new series m Lykke Per, the story of a typical

Jutlander.

See an article of Niels Moller in Dansk Btografisk Lexikon (vol.

xiii
, 1899)

PONTORMO, JACOPO DA (1494-1557), whose family name
was Carucci, Italian painter of the Florentme school, was bom
at Pontormo m 1494, son of a painter of ordinary ability, was
apprenticed to Leonardo da Vinci, and afterwards took lessons

from Piero di Cosimo. At the age of eighteen he became a
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journeyman to Andrea del Sarto, and was remarked aa a young
man of exceptional accomplishment and promise Later on,

but still in early youth, he executed, m continuation of Andrea's

labourSi the “ Visitation," lu the cloister of the Servo in Florence
-—one of the principal surviving evidences of his powers The
most extensive senes of works which he ever undertook was a

set of frescoes m the church of S. Lorenzo, Florence, from the
** Creation of Man to the Deluge," closing with the “ Last

Ju%ment.” By this time, towards X546, he had fallen under

the dangerous spell of Michelangelo’s colossal genius and Super-

human style, and Pontormo, after working on at the frescoes

for eleven years, left them incomplete, and the object of general

disappointment and disparagement They were finished by

Angelo Bronzino, but have long since vanished under whitewash
Among the best works of Pontormo are his portraits, which
include the likenesses of various members of the Mcdici family,

they are vigorous, animated and highly finished He was fond

of new and odd experiments both m style of art and m method of

painting From Da Vinci he i aught one of^thfe marked physio-

gnomic traits of his visages, smiles and dimples At one time

he took to direct imitation or reproduction of Albert Durer,

and executed a senes of pamtmgs founded on the Passion

subjects of the German master, not only in composition, but

even in such peculiarities as the treatment of drapenes, &c
Pontormo died of dropsy on the 2nd of lanuary 1557, mortified

at the ill success of his frescoes m S Ixirenzo, he was biined

below his work m the Servi

POHTRfifMOLI, a towm and bishop’s see of the province of

Massa and Carrara, Tuscany, Ital)
,
m the upper valley of the

Magrt\ 25 m N. by E of Spezia by rail and 49 m S S W of

Parma, 843 ft above sea-level Pop (1901), 4107 (town),

14,570 (commune) It has a i7th-centivry e«ithedral llie

church of the Annunziata with its Atigustinian monastery is

interesting. There are also mmeial springs Ihe town, which

IS well situated among the mountains, was an independent

republic m the 12th ancl T3th centunes, and m 1495 was sacked

by the troops of Chai les VlII. of Fiance It was much damaged
by an earthquake in 1834
PONTUS9 a name applied m ancient times to extensive tracts

of country in the north-east of Asia Minor bordenng on the

Euxmc (Black Sea), which was often called simply Pantos

(the Mam), by the Greeks The exact signification of this

purely territorial name varied greatly at different times The
Greeks used it loosely of various parts of the shores of the Euxine,

and the term did not get a definite connotation till after the

establishment of the kingdom founded beyond the Halys during

the troubled period following the death of Alexander the Great,

about 301 B c
,
by Mithradates 1

,
KtisteSj son of a Persian

satiap m the service of Antigonus, one of Alexander’s successors,

and ruled by a succession of kmgs, mostly bearing the same name,
till 64 BC As the greater part of this kingdom lay within

the immense region of Cappadocia, whu h m early ages extended

from the borders of Ciluia to the Euxme, the kingdom as a

whole wa^ at first called “ Cappadocia towards the Pontus
"

(tt/jos tw Hovro)), but afterwards simply " Pontus,” the name
Cappadocia l:)cing henceforth restricted to the southern half

of the region previously included under that title Under the

last king, Mithradates Eiipator, commonly called the Great,

the realm of Pontus included not only Pontit Cappadocia but

also the seaboard from the Bithynian frontier to Colchis, part

of inland Pftphlagonia, and lesser Armenia (see under Mithra-
dates) With the destruction of this kingdom by Pompey
in 64 B c

,
the meaning of the name Pontus underwent a change.

Part of the kingdom was now annexed to the Roman Empire,

being united with Bithynia in a double province called Pontus

and Bithynia ’’
• this part included (possibly from the first,

but certainly from about 40 B c onward**) only the seaboard

between Heracleia (Ereglt) and Amisus (Samsun), the ora Ponttca,

Hereafter the simple name Pontus without qualification was

regularly employed to denote the half of this dual province,

especially by Romans and people speaking from the Roman
pomt of view; it is so used almost always m the New Testament.

But it was also frequently used to denote (in whole or part) that
portion of the old Mithradatic kingdom which lay between the

Halys (roughly) and the borders of Colchis, Lesser Armenia,
Cappadocia and Galatia—the region properly designated by
the title “ Cappadocia towards the Pontus,” which was alway*

the nucleus of the Pontic kingdom
Ihis region is regarded by the geographer Strabo (a.d 19-20),

himself d native of the country, as Pontus m the strict sense

ot the term (Geogr p 678) Its native population was of the

same stock as that of Cappadocia, of which it had formed a part,

an Oriental rac e often called by the Greeks Leiuosyn or White
Syriani5, as distinguislved from the southern Syrians, who were
of a darker complexion, but their precise ethnological relations

aie uncertain Geographically it is a table land, forming the

north-east corner of the great plateau of Asia Minor, edged on the

north by a lofty mountain rim, along the foot of which runs a
fringe of coastdand The table-land consists of a series of fertile

plains, of varying size and elevation separated fi*om each other

by upland trat ts or mountains, and it is drained almost entirely

I by the river Ins {Yeshil Irmak) and its numerous tributaries,

the largest of which are the Scylax (Teheherek Irmak) with many
aTluents and the Lyais {Kalhd Irmak), all three rising m the
higlilandi> near, or on, the frontier of Armenia Minor and flowing

first in a westerly and then in a north-westerly direction to

merge their waters m a joint stream, which (under the name
of the Ins) pierces tlie mountain-w^all and emerges on the east

of Amisub {Samsun) Between the Ilalys and the Ins the

mountain rim is comparatively low and broken, but east of the

Ins It IS cl continuous lofty ridge (called by the ancients Pary-
adres and Sc^^dises), whose nigged northern slopes are furrowed

by torrent beds, down wduch a host of small streams (among
tlicm the Thermodon, famed in Amazon stoiy) tumble to the

sea These inaccessible slopes were inhabited even m Strabo’s

time bv” w'lld half-barbarous tubes, of whose ethnical relations

we are ignoiant—the Chalybes (identified by the Giceks with
Homer’s Chalyl>€s), Tibareni, Mosynoeci and Mac rones, on
whose manners and condition some light is thrown by Xenophon
(Anab V

) But the fringe of coast-land from Trebizond
westward is one of the most beautiful parts of Asia Minor and
IS justly extolled by Strabo foi its wonderful productiveness.

The sea-coast, like the rest of the south shore of the Euxine,
was studded with Greek colonies founded fmm the 6th century
onwards Amisus, a colony of Miletus, which in the 5th century
received a bod> of Athenian settlers, now the port of Samstm,
Cotyora, now Urdu . Cerasus, the later Phamacia, now Kerasufid;

and Trape/us {Trebizond), a famous city from Xenophon’s
time till the end of the middle ages. The last three were
(olonies of Sinope, itself a Milesnan colony Tlie chief towms
in the interior were Amasia, on the Ins, the birthplace of Strabo,

the capital of Mithradates the Great, and the burial-place of ttie

earlier kings, w^hose tombs still exist, Comana, higher up the

river, a famous centre of the worship of the goddess Ma (or

Cybele), Zela, another great religious centre, refounded by
Pompey, now Zileh; Eupatoria, refounded by Pompey as

Magnopolis at the junction of the Lycus and Ins, Cabira,

Pompey’s Diospohs, afterwards Neocaesarea, now Niksaf,

Scbastopolis on the Scylax, now Sulu Serai, Sebasteia, now
Slims

,

and Megalopolis, a foundation of Pompey, somewhere m
the same district

The history of this region is the history of the advance of

the Roman Empire towards the Euphrates Its political

position between 64 and 41 b c
,
when Mark Antony became

master of the East, is not quite certain Part of it was handed
over by Pompey to client pnnees the coast-land cast of the

Halys (except the territor}^ of Amisus) and the hill-tribcs of

Paryadres were given, with Lesser Armenia, to the Galatian

chief Deiotarus, with the title of king, Comana was left under
the rule of its high-priest The rest of the interior was parti-

tioned by Pompey amongst the mland cities, almost all of which
were founded by him, and, according to one view, was included

together with the seaboard west of Amisusand thecomerof north-
east Paphlagonia possessed by Mithradates in his new province
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Pontus-Bithynia Others maintain that only the seaboard

was included in the province, the inland cities being constituted

self governing, “ protected ’’ communities The latter view

lb more m conformity with Roman policy m the East, which
did not u-sually annex countries till they reached (under the

rule of client princes) a certain level of civilization and order,

but It IS difficult to reconcile wich Strabo's statements (p 541

sqq,) In any case, during the years following 40 b c all inland

Pontus was handed over, like north-east Paphlagonia, to native

dynasts The Pontu possessions of Deiotanis (d 40 B c ) were

given with additions (e g Cabira) in 39 b c to Darius, son of

Phamaccs, and in 36 b c to Polemon, son of a rhetoric uin of

Laodicca on the Lycus The high-pnest of Comana, Lycomedes,

received an accession of territory and the royal title The
territories of Zela and Megalopolis were divided between Lyco-
medes, the high-priest of Zcla and Atepoiix, who ruled the

principality ot Carana (later Sebastopohs) Amasia and
Amisub were also given to native princes

After the battle of Actium (31 bc) Augustus restored

Amisus as a “ free city ” to the province of Bithynia-Pontus,

but made no other senous change Polemon retained his king-

dom till his death in 8 b.c
,
when it passed to his widov/ Pytho-

doris But presently the process of annexation began and the

Pontic distncts were gradually incorporated m the empire,

each being attached to the piovmce of Galatia, then the centre

of Roman forward policy, (i) The western distnct was an-

nexed in two sections, Sebastopolis and Amasia in 3-2 n c

,

and Comana in a d 34^35 To distinguish this district from

the province Pontus and Polemon’ s Pontus, it w’as henceforth

called Pontus galaticus (as being the first part attached to

Galatia) (2) Polemon s kingdom, ruled since a d 38 by Pole-

mon II
,
grandson of the former king, was anne ced by Nero in

A D 64’'6 s, and distinguished by the title of Pontus polcmontacu^,

\\hioh survived for centuries [But the simple name Pontus,

hitherto commonly used to designate Polemon s realm, is still

employed to denote this district by itself or in conjunction

with Pontus Galaticus, where the context makes the meaning
clear (eg in inscriptions imd on coins)] Polemoniacus
included the sea-coast from the Thermodon to Cotyora and the

inland cities Zela, Magnopolis, Megalopolis, Neocaesarea and
bebasteia (according to Ptolemy, but apparently annexed since

2 B c
,
according to its coins) (3) Finally, at the same time

(a d 64) was annexed the remaining eastern part of Pontus,
which formed part of Polemon’ s realm but was attached to

the province Cappadocia and distinguished by the epithet

cappadocicus These three districts formed distinct adminis-

trative divisions within the provinces to which they were
attached, with separate capitals Amasia, Neocaesarea and
Trapezus, but the first two were afterwards merged in one,

sometimes called Pontus fnedtierraneuSy with Neocaesarea as

capital, probably when they were definite ely transferred

(about A.D 1 14) to Cappadocia, then the great frontier mihtar)^

province

With the reorganization of the provincial system under
Diocletian (about a.d. 295), the Pontic distncts were divided

up between four provinces of the dioecesis pontica (i) Paphla-
gonia, to which was attached most of the old province Pontus

,

(2) Diospontus, re-named Helenopontus by Constantine, con-

taining the rest of the provuice Pontus and the adjoinmg dis-

trict, eight cities in all (mcludmg Smope, Amisus and Zela) with
Amasia as capital, (3) Pontus Polemoniacus, containing Comana,
Polemonium, Cerasus and Trapezus with Neocaesarea as

capital, and (4) Armenia Minor, five cities, with Sebasteia as

capital This rearrangement ga\ e place in turn to the Byzantine
system of military districts (themes)

Christiamty was mtroduced into the province Pontus (the

Ora pontica) by way of the sea m the 1st century after Christ

and was deeply rooted there when Pliny governed the province

(a.d. H1-H3) But the Christianization of the inland Pontic

distncts began only about the middle of the 3rd century and
was largely due to the missionary zeal of Gregory Thaumaturgus,
bishop of Neocaesarea

See Ramsay, Htstor Geogr of Asia Minor (1890'j, Anderson and
Cumont, Studia pont ca (1903 eL seq i, IBabelon and Remach,
Recueil des monnaus d' 4sie mtn

,
t 1. (1904), H. Gr6goirt, “ Voyage

dans le Pont," & u\ Bull de torre^ helt (1909) (J GCA)
PONTUS DE TYARD (c 1 521^1005), French poet and member

of the P16ade (see Daurat), was seigneur of Bissy in Burgundy

,

where he was bom in or about 1521. He was a friend of Antoine
Heroet and Maurice Sceve, and to a certain extent antiupated
Ronsard and Jo«achim Du Bellay His Erreurs anwuremes,
originally published m 1549, ''as augmented vith other poems
in successive editions till 1573 On the whole his poetry is

inferior to that of his companions, but he was one of the first

to write sonnets in French (the actual priority belongs to Melin

de St Gelais) It is also said that he mtroduced the sestine

into France, or rather reintroduced it, for it wa^ ongmally
a Provencal mvcntion In his later years he gave himself up
to the study of mathematics and philosophy He became bishop
of Chalons- sur-Saoiie m 1578, and in 1587 appeared his Discours

pJulosophtques • He tvas a zealous defender of the cause of

Henryk III against the pretensions of the Guises This attitude

brought down on him the vengeance of the league; he was
driven from Chalons and his chateau at Bissy was plundered
He survived all the members of the Pleiade and lived to see the

onslaught made on their doctrines by Malherbe Pontus
lesigned his bishopric in 1594, and retired to the chateau de
Bragny, where he died on the 231 d of September 1605

His (Euvres poiitques may bc found in the PUiade pan^aise (1875)
of M Ch Marl v-I aveaux

PONTYPOOL, a market town in the northern parliamentary

diMsion of Monmouthshue, England, 8 m N of Newport
' served by the Great Western, London & North-Westein, and
Rhymney railways Pop of urban district (1901), 6126 It

,

IS beautifully situated on an acchvit\ above the Afon Lwyd,
a tnbutary of the Usk Its prospenty is due to its situation

I on the edge of the great coal- and iron-field of Monmouthshire
and Glamorganshire The earliest record of trade in iron is m

I

1588, but It was developed chiefly in the beginning of the i8th

I

century by the family of Hanbury, the proprietors of Pontypool

j

Park Pontypool was formerly famed for its japanned goods,

invented by Thomas Allwood, a native of Northampton, who
settled in Xhe town in the reign of Charles II

,
but the manu-

facture has long been transferred elsewhere The town and
neighbourhood contain large forges and iron mills for the manu-
facture of iron-work and tin-plate Water communicAtion

IS afforded \vith Newport by the Monmouthshire Canal. On
the south-east of Pontyp)ool is the urban district of Panteg,

including Gnffithstown, with a population (1901) of 7484.

PONTYPRIDD, a parish, market town, and urban distnct,

in the eastern parliamentary division of Glamorganshire, Wales,

situated on the Taff at its junction with the Rhondda, on the

Tail Vale railway, and on the Glamorganshire Canal, 12 m.
N N W from Cardiff, 12 b from Mcrthyr-Tydfil, and 169 by rail

from London It is also connected with Newport by a Great

Western line 18I m long Pop (1901), 32,316 It receives its

name from a remarkable bridge of one arcli spanning the Taff,

erected in 1755 by William Edwards, a self-taught mason.

The bridge is a perfect segment of a circle, the chord being

140 ft
,
and the height at low water 36 ft. A three-arched bridge

was erected close to it in 1857. The town is built at the junc-

tion of the thiee parishes of Llanwonno, Llantwit Fardre and
Eglwy'silan, out of portions of which Glyntaff was formed mto
an ecclesiastical parish m 1848, and trom this Pontypridd was
carved m 1884. The urban district was constituted into a
civil parish m 1894 The church of St Catherine, built in

1868, enlarged in 1885, is in early' Decx>rated style, other places

of worship are the Baptist, C^vinistic Methodist, Congrega*

tional, and Wesleyan chapels. The prmcipal secular buddings
are a masonic hall, town hall built above the market, free library'

(1890), county^ interme<iiate school (1895) court-house.

Near the town is a far-famed rocking-stone gi tons m weight,

known as the Maen Chwy'f, round which a circle of small stones

was set up in the middle of the 19th century under the direction
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of Myvyr Morganwg, who used to style himself archdruid of

Wales. The place became, for a time, famous as a meeting

place for neo-Druidic gatherings Pontypridd was an msig-

nificant village till the opening of the Taff Vale railway into

the town in 1840, and it owed its progress chiefly to the de-

velopment of the coal areas of the Rhondda Valley, for which

district It serves as the market town and thief business centre.

It also possesses anchor, chain, and cable works, chemical works,

and iron and brass foundries Pontypridd has, jointly with

Rhondda, a stipendiary magistrate since 1872

PONY (from the lowland Scots pcnvney, probably from O Fr.

povUenet, diminutive of poulain^ a colt or foal
,
Late Lat. pullanus,

Lat. pulluSy a young animal), a horse of a small breed, sometimes

confined to such as do not exceed 13 hands in height, but

generally applied to any horse under 14 hands (see Horse) The
word IS of frequent use as a slang term

—

e g for a sum of £25 ,

for a liquor measure or glass containing less than a half-pint,

and m America for a literal translation of a foreign or clafssical

author, a crib
,

PONZA (anc Pontiae), the principal of a small group of

islands belonging to Italy Pop (1901), 4621 The group is of

volcanic origin, and includes Palmarola (anc Palmaria), 2^innone

(Sinonia), Ventotene (Pandateria, pop in 1901, 1986) and San

Stefano It is situated about 20 m S of Monte Circeo and

70 m W of Naples, and belongs partly to the province of Caserta

and partly to that of Naples (Ventotene) There is regular

communication with Naples by steamer, and in summer with

Anzio The islands rise to a height of about 70 ft above sea-

level They are now penal settlements, and their isolated

character led to their being similarly used in ancient times A
colony with Latin rights was founded on Pontiae m 313 b c

Nero, Germanicus’s eldest son, and the sisters of Caligula, were

confined upon it, while Pandateria was the place of banishment

of Tuba, (laughter of Augustus, of her daughter Agrippma the

elder, and of Octavia, the divorced wife of Nero
POOD, a Russian weight, equivalent to 40 It) Russian and

about 36 lb avoirdupois A little more than 62 poods go to

the ton The word is an adaptation of the Low German or

Norse pund, pound
POOL, (i) A pond, or a small body of still water, also a

place in a river or stream where the water is deep and still, so

applied m the Thames to that part of the river known as The
Pool, which reaches from below London Bridge to Limehouse.

The word in Old English was p6l, whu h may be related to pull

or pylly and the similar Celtic words, eg Cornish poly a creek,

common on the Bristol Channel and estuary of the Severn, on
the English side in the form “ pill ’’ A further connexion has

been suggested with Lat paluSy marsh, Gr th/Xo?, mud (2)

A name for the stakes, penalties, &c
,
in various card and other

games when collected together to be paid out to the winners,

also the name of a variety of games of billiards (gv) This

word has a curious history It is certainly adapted from Fr
pouUy hen, chicken, apparently a slang term for the stakes in

a game, possibly, as the New English Dictionary suggests, used

as a synonym for plunder, booty “ Chicken-hazard might
be cited as a parallel, though that has been taken to be a cor-

ruption of chequeen,” a form of the Turkish com, a sequm
When the word came into use in English at the end of the 17th

century, it seems to have been at once identified with “ pool,''

pond, as Fr fiche (fichery to fix), a counter, was with fish,"

counters m card games often taking the form of “ fish " made
of mother-of-pearl, &c “ Pool,” in the sense of a common
fund, has been adopted as a commercial term for a combination

for the purpose of speculating in stocks and shares, the several

owners of securities “ pooling " them and placing them under a
single control, and sharing all losses and profits. Similarly

the name is given to a form of trade combination, especially in

railway or shipping companies, by which the receipts or profits

are divided on a certain agreed-upon basis, for the purpose of

avoiding competition (see Trusts)

POOLEt MATTHEW (1624-1679), English Nonconformist
theologian, was bom at York, educated at Emmanuel College,

Cambridge, and from 1649 till the passing of the Act of Unifor-

mity (1662) held the rectory of St Michael le Querne, London.

Subsequent troubles led to his withdiawal to Holland, and he

died at Amsterdam in 1679 The work with which his name
IS principally associated is the Synopsis crtiicorum btbltcorum

(S vols fol , 1669-1676), m which he summarizes the views of one

hundred and fiftv biblical critics He also^ wrote English Anno-
tations on the Holy Bible

y

as far as Isa Iviii —a work which

was completed by several of his Nonconformist brethren, and
published in 2 vols fol in 1683

POOLE, PAUL FALCONER (1806-1879), English painter,

was born at Bristol m 1806 Though self-taught his fine feeling

for colour, poetic sympathy and dramatic power gained for him
a high position among British artists He exhibited his first

work m the Royal Academy at the age of twenty-five, the sub-

ject being The Well," a scene in Naples There was an mterval

of seven years before he next exhibited his “ Farewell, Farewell "

in 1837, which was followed by the “ Emigrant’s Departure,"
“ Hermann and Dorothea " and ‘‘ By the Waters of Babylon."

In 1843 his position was made secure by his “ Solomon Eagle,"

and by his success in the Cartoon Exhibition, in which he received

from the Fine Art Commissioners a prize of £300 sterling After

his exhibition of the " Surrender of Syon House " he was elected

an associate of the Royal Academy in 1846, and was made an

academician in 1861 He died in 1879
Poole's subjects divide themselves into two orders—one

idyllic, the other dramatic. 01 the former his " May Day "

(1852) IS a typical example Of both styles theie were excellent

examples to be seen in the small collection of his works shown
at Burlington House in the Winter Exhibition of 1883-1884.

Among his early dramatic pictures was^‘‘ Solomon Eagle ex-

horting the People to Repentance during the Plague of 1665,"

painted in 1843 To this class belongs also the “ Messenger
announcing to Job the Irruption of the Sabeans and the

Slaughter of the Servants " (exhibited in 1850), and “ Robert,

Duke of Normandy and Arietta " (1848) Finer examples of

Ins more mature power m this dircc tion are to be found in his

Prodigal Son," painted in 1869, the " Escape of Glaucus and
lone with the blind girl Nydia from Pompeii " (i860), and
Cunstaunce sent adrift by the Constable of Alla, King of

Northumberland," painted in 1868 More peaceful than these

are the Song of Troubadours " (painted 1854) and the ‘‘ Goths
m Italy " (1851), the latter an important historical work of

great power and beauty Of a less lofty strain, but still more
beautiful in its workmanship, is the “ Seventh Day of the

Decameron," painted in 1857. In this picture Poole rises to his

full height as a colourist. In his pastorals he is soft and tender,

as in the “ Mountain Path " (1853), the "Water-cress Gatherers
"

(1870), the " Shepston Maiden " (1872) But when he turns to

the grander and more sublime views of nature his work is bold

and vigorous Fine examples of this style may be seen m the
" Vision of Ezekiel " of the National Gallery, " Solitude

"

(1876), the " Entrance to the Cave of Mammon " (1875),
" Dragon's Cavern " (1877), and perhaps best of all in the " Lion

m the Path " (1873), a great representation of mountain and
cloud form
POOLE, REGINALD STUART (1832-1895), English archae-

ologist and orientalist, was born in London on the 27th of

January 1832 His father was the Rev Edward Poole, a well-

known bibliophile. His mother, Sopha, authoress of The
Englishwoman in Egypt (1844), was the sister of E. W. Lane,

the Arabic scholar, with whom R S Poole lived in Cairo from

1842 to 1849, thus imbibing an early taste for Egyptian

antiquities. In 1852 he became an assistant in the British

Museum, and was assigned to the department of coins and
medals, of which in 1870 he became keeper In that capacity

he did work of the highest value, alike as a writer, teacher and
administrator In 1882 he was largely responsible for founding

the Egypt Exploration Fund, and in 1884 for starting the Society

of English Medallists He retired in 1893, and died on the 8th

of February 1895. Some of Poole's best work was done m his

articles for the Ency. BriL (9th ed ) on Egypt, Hieroglyphics
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and Numismatics, and considerable portions have been retained

in the present edition, even though later research has been
active in his sphere of work, he also wrote for Smith’s Dtdtonary

of the Btblff and published several volumes dealing with his

special subjects He was for some time professor of archae-

ology at University College, London, and also lecturer at the

Royal Academy
His elder brother, Edward Stanley Poole (1830-1867),

who was chief clerk in the science and art department at South
Kensington, was an Arabic scholar, whose early death cut short

a promising career His two sons, Stanley Lane- Poole (b. 1854),

professor of Arabic in Trinity College, Dublin, and Reginald

Lane-Poole (b 1857), keeper of the archives at Oxford,

lecturer in diplomatic, and author of various historical works,

carried on the family tradition of scholarship

POOLE, a municipal borough, county m itself, market town
and seaport in the eastern parliamentary division of Dor-
setshire, England, 113J m. S W by W from London by the

London & South-Western railway Pop. (1901), 19,463 It

IS picturesquely situated on a penin.sula between Holes Bay
and the shallow irregular inlet of Poole Harbour There are

several modern churches, a guildhall, public library and school

of art Poole Harbour, extending inland 6 m ,
with a general

breadth of 4 m ,
has a very narrow entrance, and is studded

with low islands, on the largest of which, Brownsea or Branksea,

IS a castle, transformed into a residence, erected as a defence

of the harbour in Tudor times, and strengthened by Charles I

Potters’ clay is worked here At low water the harbour is

entirely emptied except a narrow channel, when there is a

depth of 8J ft There are some valuable oyster beds There
IS a considerable general coasting trade, and clay is exported

to the Staffordshire potteries. Some shipbuilding is carried

on, and there are manufacturers of cordage, netting and sail-

cloth The town also possesses potteries, decorative tileworks,

iron foundries, agricultural implement works and flour-mills

Poole Park, containing 40 acres of land and 62 acres of water,

was acquired in 1887 and i88q, and Branksome Park, of

40 acres, in 1895 The borough is under a mayor, 6 aldermen
and 18 councillors Area, 5333 acres

Although the neighbourhood abounds in British earth-

works and barrows, and there are traces of a Roman road lead-

ing from Poole to Wimborne, Poole (La Pole) is not mentioned

by the early chroniclers or m Domesday Book The manor,
part of that of Canford, belonged in 1086 to Edward of Salis-

bury, and passed by marriage to William Longesp6e, earl of

Salisbury, thence to Edmund de Lacy, earl of Lincohi,and with

his heiress to Thomas, earl of Lancaster, and so to the Crown
Poole IS first mentioned in a writ of 1224, addressed to the bailiffs

and good men of La Pole, ordering them to retain all ships within

their port Entries in the Patent Rolls show that Poole liad

considerable trade before William de Longesp6e, earl of Salis-

bury, granted the burgesses a charter about 1248 assuring to

them all liberties and free customs within his borough The
bailiff was to be chosen by the lord from six men elected by
the burgesses, and was to hold pleas for breach of measures
and assizes It is uncertain when the burgesses obtained their

town at the fee-farm rent of £8, 13s. 4d mentioned in 1312
Tlie mayor, bailiffs and good men are first mentioned in 1311

and were required to provide two ships for service against

Robert de Brus. In 1372 the burgesses obtained assize of

bread and ale, and right to hold the courts of the lord of the

manor, the prepositus being styled his mayor The burgesses

were licensed in 1433 to fortify the town, this was renewed in

1462, when the mayor was given cognisance of the staple

Elizabeth incorporated Poole in 1569 and made it a separate

county; Charles 11. gave a charter in 1667. The corporation

was suspended after a writ of quo warranto in 1686, the town
being governed by the commission of the peace until the

charters were renewed in i688. Poole returned two members to

parliament in 1362 and 1368, and regularly from 1452 to 1867,

when the representation was reduced, ceasing in 1885 is

uncertain when the Thursday market was granted, but the
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present fairs on the Feasts of SS Philip and James and All
Saints were granted in 1453 Poole, as the headquarters of the
Parliamentary forces in Dorset during the Civil War, escaped
the siege that crippled so many of its neighbours When
Charles II visited the town in 1665 ^ trade was carried on
in stockings, though the prosperity of Poole still depended on
its usefulness as a port

POONA, or Puna, a city and district of British India, in

the Central division of Bombay The city is at the confluence
of the Mutha and Mula rivers, 1850 ft above sea-level and 1 19 m
S E from Bombay on the Great Indian Peninsula railway.

Municipal area, about 4 sq m
,
pop (1901), 153,320 It is

pleasantly situated amid extensive gardens, with a large num-
ber of modern public buildings, and also many temples and
palaces dating from the i6th to the 19th century The palace
of the peshwas is a rum, having been destroyed by fire m 1827
From its healthy situation Poona has been chosen not only
as the headquarters of the 6th division of the Southern army,
but also as the residence of the governor of Bombay during the
rainy season, from June to September The native town, along
the river l^nk, is somewhat poorly built The European quarter,

including the cantonment, extends north-west towards Kirkee
The waterworks were constructed mainly by the munificence

of Sir Jamsetjee Jeejeebhoy. Poona was never a great centre

of tiade or manufacture though still noted for brass-work,

jewelry and other articles of luxury Cotton-mills, paper-

mills, a brewery (at Dapuri), flour-mills, factories of ice and
mineral waters, and dairy farms furnish the chief industries

Educational institutions are numerous. They include the

government Deccan College, with a law class, the aided Fer-

gusson college, the government colleges of science and dgricul-

ture, high schools, training schools for masters and mistresses,

medical school, and municipal technical school The recent

history of Poona has been painfully associated with the plague

During 1897, when the city was first attacked, the death-rate

rose to 93 per 1000 in Poona cit>, 71 per 1000 in the canton-

ment, and 93 per 1000 m Kirkee.

The District of Poona has an area of 5349 sq m. Popula-

tion (1901), 995>33o, showing an increase of 18% after the dis-

astrous famine of 1876-1877, but a decrease of 7% in the last

decade Towards the west the country is undulating, and
numerous spurs from the Western Ghats enter the district, to

the east it opens out into plains It is watered by many streams

which, rising in the ghats, flow eastwards until they join the

Bhima, a river which intersects the district from north to south.

The principal crops are millets, pulses, oil-seeds, wheat, nee, sugar-

cane, vegetables and fruit (including grapes) The two most
important irrigation works in the Deccan are the Mutha canal,

with which the Poona waterworks are connected, and the Nira

canal There are manufactures of cotton, silk and blankets.

The district is traversed by the Great Indian Peninsula railway,

and also by the Southern Mahratta line, which starts from Poona
citv towards Satara It is liable to drought, from which it

suffered severely m 1S66-1867, 1876-1877, and again in

1896-1897.

In the 17th century the district formed part of the Mahom-
medan kingdom of Ahmadnagar Sivaji was born within its

boundaries at Junnar m 1627, and he was brought up at Poona
town as the headquarters of the hereditary fief of his father.

The distnct thus was the early centre of the Mahratta power,
and when Satara became first the capital and later the prison

of the descendants of Sivaji, Poona continued to be the seat of

government under their hereditary ministers, with the title

of peshwa Many stirring scenes in Mahratta history were

enacted here Holkar defeated the la.st peshwa under its walls,

and his flight to Bassem led to the treaty by which he put
himself under Bntish protection He was reinstated in 1&02,

but, unable to maintain friendly relations, he attacked the

British at Kirkee m 1817, and his kingdom passed from him.

POOP(Lat. puppiSf stem), the stern or after-part of a ship; in

the i6th and 17th centuries a lofty and castellated deck. The verb
“ to poop ” is used of a wave breaking over the stem of a vessel

XXII 3 a
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POORE (or Poor), RICHARP (d. 1237), English bishop, was

a son of Richard of Ilchester, bisliop of Winchester About
1197 he was chosen dean of Sarum and, after being an un-

successful candidate for the bishoprics of Winchester and of

Durham, he l)e(amc bishop of Chichester in 1214 In 1217 he
was translated to Salisbury, where he succeeded his elder brother,

Herbert Poore, and in 1228 to Durham. He died at Tarrant
Moakton, Dorset, said by some to be his bu*thplace, on the 15th

of April 1237 Poore took some part in public affairs under
Henry III

,
but the great work of his life was done at Salisbury

Having m 1219 removed his see from Old to New Sarum, or

Salisbury, he began the building of the magnificent cathedral

there, he laid the foundation-stone in Apal 1220, and during

his episcopate he found money and forwvirded the work in other

%vays. For the city the bishop sei urcd a charter from Henry IH
and he was responsible for tlie plan on which it was built,

a plan which to some extent it still retains He had something

to do with drawing up some statutes for his cathedral, he is

said to be responsible for the final form of the, “ use of Sarum,’'

and he was probably the author of the Anaen Rtwle, a valuable

picture of contemporary life, manners and feeling ” written

ui Middle English His supposed identity with the jurist,

Ricardus Angheus, is more doubtful

POOR LAW. Ihe phrase “poor law” m English usagt

denotes the legislation embodying the measures taken by the

state for the relief of paupers and its administration The
history of the subject and it-> problems generally are dealt with

m the article Charity and Charities, and other information

will be found m Unemployment and Vagrancy Ihis article

will deal only with the practice in the United Kingdom as

adopted after the reform of the poor law in 1834 and amendc^J

by subsequent acts. This reform was brought about mainly
by the rapid increase of the poor rate at the begmning of the

19th century, showing that a change was necessary either

m the poor law as it then existed or in the mode of its adminis-

tration.

A commission was appointed m 1832 “ to make diligent and
full inquiry into tlie practiuil operation of the laws for the

relief of the poor in England and Wales, and into the manner in

which those laws were administered, and to report their opmion
as to what beneficial alterations could be made.” The com-
missioners reported “ fully on the great abuse of the legislative

provision for the poor as directed to be employed by the statute

of Elizabeth,” finding ” that the great source of abuse was the

outdoor relief afforded to the able-bodied on their own ac( ount
or on that of their famihes, given either in kind or in money ”

They also reported that '' great maladministration existed in

the workhouses ” To remedy the evils they proposed con-

siderable alterations in the law, and the principal portion of

their suggestions was embodied in the Poor Law Amendment
Act 1834. By virtue of this act three commissioners were
appointed (originally for five years, but subsequently con-

tinued from time to time), styled the poor law commissioners

for England and Wales,” sitting as a board, and appointing

assistant commissioners and other officers The administration

of relief according to the existing laws was subject to their

direction and control, and to their orders and regulations for

the government of workhouses and the guidance and control

of guardians and vestries and the keeping and allowing of

accounts and contracts, without interfering with ordinary relief

in individual cases. The whole of England and Wales was
divided into twenty-one districts, to each of which an assistant

commissioner was appomted llxe commissioners under their

powers formed poor law unions by uniting parishes for general

administration, and building workhouses, guardians elected by
the ratepayers (or ex officio) having the general government
and administration of relief. The expense was apportioned to

each parish on settled principles and rules, with power, however,

to treat the united parishes as one for certain purposes Out-
door rehef might be given, on the order of two justices, to poor

persons wholly unable to work from old age or infirmity.

The obstacles which the act had to contend with in London

chiefly arose from the confusion and perplexity of jurisdiction

which existed in the one hundred and seventy parishes com-
prised within the city of London and the metropolitan district,

some of these contammg governing bodies of their own; in some
the parish business was professedly managed by open vestnes,

m others by select vestnes, and in addition to these there were

elective vestries, while the majority of the large pnnshes were
managed under local acts by boards of ^ directors, governors

and trustees These governing bodies executed a great variety

of functions besides regukiting the management of the poor

The power, patronage and the indirect advantages which arose

from the ^ministration of the local funds were so great that

much opposition took place when it was proposed to interfere

by constituting a board to be annually chosen and freely elected

by the ratepayers, on which the duty of regulating the expen-

diture for the relief of the poor was to depend The general

management of the poor was, however, on a somewhat better

tooting in London than m the country

The act of 1834 was rather to restore the scope and intention

of the statute of Elizabeth by placing its administration m the

hands of responsible persons chosen by the ratepayers, and
themselves controlled by the orders of a central body, than to

create a new system of poor laws The agents and instruments

by which the administration of relief is afforded are the fol-

lowing The description applies to the year igio, but, as

noticed below, the question of further reform was already to

the fore, and the precise direction in which changes should go

was a highly controversial matter
The guardians of the poor regulate the cases and description

of relief within the union, a certain number of guarduins are

elected from time to time by ihe ratepayers The
number was formerly detennined by tl^ central

board,^ by whom full directions as to the mode of election

were gi\en In addition to those elected there were ex officio

guardians, principally local magistrates. However, both these

and nominated guardians were done away with by the Local
Government Act 1894 The plural vote (which gave to the

votes of the larger ratepayers a higher value) was also abolished,

and in place of the old property qualification for the office of

guardian a ratepaying or residential qualification was sub-

stituted. In urban districts the act in other respects left the

board of guardians untouched, but in rural districts it inaugu-

rated a policy of consolidating local authorities In the rural

districts the district council is practically amalgamated with the
p^ardians, for, though each body retains a separate corporate

existence, the district councillors are the guardians, and guar-

dians as such are no longer elected. These electoral changes,

extremely democratic in their character, brought about no
marked general change in poor law axfminist ration Here anil

there abrupt changes of policy were made, but the difficulty of

bringing general principles to bear on the admmistration of the

law remamed much as before.

The guardians hold their meetmgs frequently, according to the

exigencies of the union Individual cases are brought to their

notice—most cases of resident poor by the relieving officer of

the union; the case of casual paupers by him or by the work-

house officers by whom they were admitted m the first instance

The resident poor frequently appear in person before the guar-

dians The mode of voting which the guardians followm respect

to any matter they differ on is minutely regulated, and all their

proceedings, as well as those of their officers, are entered in pre-

senbed books and forms They have a clerk, generally a local

solicitor of experience, who has a variety of responsible duties

in advising, conducting correspondence and keeping books of

^ After an intermediate transfer m 1847 of the powers of the
poor law commissioners, and the constitution of a fresh board
styled *' commissioners for administering the laws for relief of the
poor m England,” it was found expedient to concentrate in one
department of the government the supervision of the laws relating
to the public health, the rehef of the poor and local government,
and this concentration was in 1871 carried out by the establishment
(by Act of Parliament 34 A 35 Viet c 70) of the local government
board.
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accounts, and carrying out the directions of the guardians,

who in their turn are subject to the general or special regulations

of the local government board

It may be mentioned here that the chief difficulty in under-

standing the English poor law arises from the fact that there are

three authorities, each of them able to alter its administration

fundamentally The poor law is not only the creation of

statutes passed by parliament; it is also controlled by the

subordinate jurisdiction of the local government board, which in

virtue of various acts has the power to issue orders In a

single year the local government board may issue nearly two

thousand orders, over a thousand of them having special reference

to the poor law It is not possible therefore even lo summarize

the mass of subordinate legislation A third source of authority

IS the local board of guardians, which, \Mthin the discretion

allowed to It by statutes and orders, can so variously administei

the law that it is difficult to understand how procedure so

fundamentally different can be based on one and the same law

This elasticity, admirable or mischievous, as we choose to

regard it, is the most characteristic feature of the English poor

law system '1 he \arious officers of the union, from the medical

officers to workhouse porters, including masters and matrons

of workhouses, are generally appointed by the guardians, and

the areas, duties and salaries of all the paid officers may be

prescribed by the local government board

Among a multitude of miscellaneous duties and powers of

the guardians, apart from the ordinary duties of ordering or

refusing relief in individual cases and superintending the officers

of the union, the duties devolve on them of considering the

adjustment of contributions to the common fund whether

of divided or added parishes, and matters affecting other unions,

the building of workhouses and raising of money for that and

other purposes, the taking of land on lease, the hiring of buildings,

special provisions as to superannuation and allowances to officers

the maintenance and orders as to lunatics apart from individual

instances, and the consideration of questions of settlomert

and removal. A paramount obligation rests on the guardians

to attend to the actual visitation of workhouses, schools and

other institutions and places in which the poor are interested,

and to call attention to and report on any irregularity or neglect

of duty Guardians may charge the rates with the expenses

of attending conferences for the discussion of matters con-

nected with their duties (Pour Law Conferences Act 1883) In

relation to expenditure the guardians have very considerable

but restricted powers Their accounts are audited by district

auditors appointed by the local government board

Overseers of the poor are still appointed under the statute

of Elizabeth, and the guardians cannot interfere \Mth the ap-

pointment As, however, the relief of the poor is

OverBeerM.
admmistered by boards of guardians, the principal

duties of overseers relate to the making and collection of rates

and payments. The guardians, by order of the local govern-

ment board, may appoint assistant overseers and collectors

The conditions of persons entitled to relief are indicated by

the terms of the statute of Elizabeth. If they fall within the

definitions there given they have right to relief

A fundamental principle with respect to legal relief
® ^

* of the poor is that the condition of the pauper

ought to be, on the whole, less eligible than that of the mdependent
labourer The pauper has no just ground for complaint,

if, while his physical wants are adequately provided for,

his condition is less eligible than that of the poorest class of

those who contribute to his support If a state of destitution

exists, the failure of third persons to perform their duty, as a

husband, or relative mentioned in the statute of Elizabeth,

neglecting those he is under a legal obligation to support, is no

answer to the application The relief should be afforded, and is

often a condition precedent to the right of parish officers to take

proceedings against the relatives or to apply to other poor

unions. The duty to give immediate relief must, however,

vary with the circumstances The case of wanderers under

circumstances not admitting of delay may be different from
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that of persons resident on the spot where inquiry as to all the
circumstances is practicable The statute of Elizabeth con-

templated that the relief was to be afforded to the poor resi-

dent in the parish, but it is contrary^ to the spirit of the law that
any person shall be permitted to perish from starvation or want
of medical assistance Whoever is by sudden emergency or

urgent distress deprived of the ordinary means of s ibsistence

has a right to apply for immediate relief where he may
happen to be Persons comprehended within this class are

called “ casual poor,” although the term “ casuals ” is generally

used in reference to vagrants who take refuge for a short time

m the casual wards ” of workhouses. Various tests are

applied to ascertain whether applicants are really destitute

Labour tests are applied to the able-bodied, and workhouse
tests are applied to those to whom entering a workhouse is

made a condition of relief.

As to the nature and kind of relief given under the poor laws
the great distinction restorerl rather than introduced by the

amendment of ^the poor law s\stcm in 1834 was SMturtMod
giving all relief to able-bodied persons or their Kiadof

families in well-regulated workhouses (that is to

say, places where they may be set to work according to the

spirit and intention of the statute of Elizabeth), and confining

outdoor relief to the impotent —that is, all except the able-

bodied and their families Although workhouses formed a
conspicuous feature in legislation for the poor from an early

period, the erection of those buildings for unions throughout

the country where not already provided followed immediately
on the amendment of the sy-tem m 1834 Since that time there

has been a constant struggle between the pauper class and
the administrators of the law, the former naturally jvishing

to I'le relieved at their own homes, and in many mstances
choosing rather to go without aid than to remove within
the walls of the workhouse Relief given m a workhouse is

termed in (or indoor) maintenance ’ relief, and when given

at the homes of the paupers is termed “ outdoor relief

Admission to a workhouse may be by a written order of the
board of guanhans, or by the mastei or matron (or m their absence
by the porter) without an order in any ca-so of sudden
or urgent necessity, or pro\ icionally by a rcUevmg ^*>^""oubb

otticor, or overseer or churchw .arden Any person who “

IS brought by a jx)liceman as having been found wandering in a stale

of destitution may be admitted It is to be observed generally,

with lespcct to all persons who may apply for admisbion into the
workhouse under circumstances of urgent necessity, that their
destitution, coupled with the fact of being vMthin the union or
parish, entitles them to relief, altogether independently of their

settlement, if they have one, which is a matter for subsequent
inquiry
Ihe regulations for the government of workhouses fall under

two classes (i) those which are necessary for the maintenance of

good order m any building in which considerable numbers of
persons of both sexes and ot different ages reside, (2) thase which
arc necessary in order that these establishments may not be alms-
houses, but workhouses in the proper meaning of the term
The inmates of a workhouse are n^ccss<inly separated into certain

classes In no well-managed institution of tnis sort, in any country,
arc males and females, the old and the young, the healthy and the
sick, mdiscriminately mixed together Guardians aro required to
divide the paupers into certain classes, and to subdivide any one
or more of these classes in any manner which may be advisable,

and which the internal arrangements of tlic workhouse admit, and
the guardians arc required from time to time, alter consulting the
medical oftiexir, to make necessary arrangements with regajd to per-
sons labouring under any disease of body or mind, and, so far ascii-
cumstances permit, to subdivide any of the cnumeratixl classes with
reference lo the moral character or beliaviour or the previous habits
of the inmates, or to such other grounds as may seem expedient
The separation of marned couples was long a vexed question, the

evils on the one hand arising from the former unrestricted practice
being very great, w'hile on the other hand the separation of old
couples was felt as a great hardship, and by express statutory pro-
vision m 1847 husband and wufc, both being above the age of sixty,
received into a woikhouse cannot be compiled to live separate and
apaxt from each other (10 & ii Vict c 109, § a^) This exemption
was carried somewhat further by contemporaneous ordeis of the
board, under which gu.irdians were not compelled to separate inhrxa
couples, provided tliey bad a sleeping apartment separate from thid:

of other paupers, and m 1876 guardians were empowered, at their
discretion, to permit husband and wife where cither of them is



76 POOR LAW
infirm, sick or disabled by any iniury, or above sixty years of age
to live together, but every such case must be reported to the local

government board {39 &. 40 Vict c Oi, § 10)

The classification of children apart from adult paupers is per-

emptory Even in those unions where what is called a workhouse
school IS maintained the children are kept in detached parts of
the buihltng, and do not associate with the adult piiupcrs The
separate school is built on a separate and often distant site Some-
tniKs the separate school is one building, sometimes detached
*' blocks,'’ and sometimes a group of cottage homes There still

remain ten district schools In some places an experiment which
IS called the scattered homes system has been adopted This
consists in lodging-homes for the children placed in different parts
of the town, Irom which the children attend the local public ele-

mentary schools In the rural districts and in Ic^s populous unions
the children generally attend the local public elementary school

To these expedients boardmg-out must be added The abov(
refe rs of course only to those children w ho as inmates are undi'r the
change of the guardians Outdoor paupers arc responsible for

the c lucation of their children, but guardians cannot legally continue
outdoor relief it the children are not sent regularly to school

The tendency too has been to impro\e admimstrative methods
With reference to children

Two important orders on the subject of the boarding out of poor-

law children were issued in 1889 By the BoA^dmg of Children in

Unions Order, orphan and deserted children can be boarded out
with suitable foster-parents in the union by all boards of guardians
except those in the metropolis This can be done cither through
a voluntary committee or directly B3 the Boarding Out Order,
orjdian and deserted children may be boarded out by all boards ot

guardians without the limits of their owm umons, but in all cases
this must be done through the ofhees of properly const! tutexi local

boardmg-out committees The sum payable to the foster-parents
is not to exceed 4s per week for each child The local committee
renuire to be approved by the Local Government Board
The question of the education of poor law children was much

discusseel in later years During the early years of the central
authority, it was the object of the commissioners to induce boanls
of guaMians to unite m districts for educational purposts This
was advocated on grounds of efhcicncy and economy It was very
unpopular with the local authorities, and the number of such
districts has never exceeded a dozen In London, where this

aggregation was certainly less desirable than in rural unions, several

districts w ere formed and large district schools w ere built Adverse
criticism, by Mrs Nassau Senior in 1874, and by a department
committee appointed twenty years later, was directed against these
large, or, as they are invidiously called, barrack schools The
justice of this condemnation has been disputed, but it seems
probable that some of those schools had grown too large Many
of these have been dissolved by order of the local government
Ixiaid on the application of the unions conccrn<.*d This con-
demnation of some schools has in certain (juarters been extended
to all schools, and is construed by others as an unqualified
recommendation of boarding out, a method of bringing up poor law
children obviously requiring even more careful supervision than is

needed in the publicity of a school

Other acts to be noted are the Poor Law Act 1889 and the Custody
of Children Act 1891, § 3 The evil of allowing children who
have been reputably brought up in poor law schools to relapse
into vicious habits on return to the custody of unworthy parents
has been the subject of frequent remark By the act of 1889,
guardians are authorized to detain children who are under their

charge, as having been deserted by their parents, up to the age of
lO if ^ys and of 18 if girls By the Poor Law Act 1899 the
principle is extended to orphans and the children of bad parents
chargeable to the rates Ine act of 1891 goes further and enacts
that where a parent has (a) abandoned or deserted his child, or
{b) allowed his child to be brought up by another person at that
person's expense, or by the guardians of a poor law union for such
a length of time and m such circumstances as to satisfy the court
that the parent was unmindful of his parental duties, the court
shall not make an order for the delivery of the child to the parent
unless the parent has satisfied the court that, having regard to the
vNclfare of the child, he is a fit person to have the custody of the
child

Casual and poor wayfarers admitted by the master and matron
are kept in a separate ward and dieted and set to work in such
manner as the guardians by resolution direct, and whenever any
vagrants or mendicants are received into a w^orkhouse they arc
usually (as a precaution necessary for preventing the introduction
of infectious or contagious diseases) kept entirely separate from the
other inmates, unless their stay exceeds a single night

For the guidance of guardians an important circular was issued
from the local government board on the 15th of March 1886. It
stated that while “ the board have no doubt that the powers which
the guardians possess are fully sufficient to enable them to deal
with ordinary pauperism, and to meet the demand for relief from
the classes who usually sc‘ek it," yet " these provisions do not in
all cases meet the emergency What is required to relieve artisans
and others who hav'c hitherto avoided poor law assistance, and who

are temporarily deprived of employment, is— (i) Work which will

not involve the stigma of pauperism, (2) work which all can per-

form, whatever may have been their previous occupations, (3)

work which does not compete with that of other labourers at
present in employment, and lastly, work which is not likely

to interfere with the resumption of regular employment in their
own trades by those who seek it

”

The ciicular w'cnt on to recommend that guardians should confer
with the local authorities, and endeavour So arrange with the

latter for the execution of works on which unskilled labour may
be immediately employed ” The conditions of such work were
(1) the men to be employed must be recommended by the guardians,

(2) the w'ages must oe less than the wages ordinarily paid for such
work

H'hc circular was widely distributed Many boards that were
inclined in that direction regaided it as an encouragement to open
or to promote the opening ot relief works Others, again, looked
closely at the conditions, and declared roundly that it was impos-
sible to fulfil them A poor law authority, they said, cannot give
relief which will not subject the recipients to the legal (if any) and
economic disabilities attaching to the receipt of poor law relief.

Wf>rk which all can perfoim can only be found in the sliapo of
task-work under adequate supervision If the work is of a useful

and necessary character it must compete with the labour of others
belonging to the trades affected If the relief works are opined by
authorities other than the poor law guardians, the conditions that
the men w'cre only to be employed when recommended by the
guardians, and then paid less than the current rate of wages, were
calculatod, it was urged, to secure bad work, discontent, and all

the “ stigma of pauperism " The ambiguity of the circular indeed
was such, that both action and inaction seem amply justified by it

In the admimsli alien of medical relief to the sick, the objects

kept in view are (i) to provide medical aid for persons who are
really destitute, and (2) to pre'vent medical rehef fioin .

generating or encouraging pauperism, and with this

view to withdraw from the labouring classes, as well
^ ®

as from the administrators of relief and the medical ofiicers, all

motives for applying for or administering medical relief, unless

where the circumstances render it absolutely necessary
Unions are formed into medical districts* limited m aiea and

population, to which a paid medical ofheer is appointed, who is

furnished with a list of all such aged and infirm persons and persons
permanently sick or disabled as arc actually receiving relief and
residing within the medical officer’s district Every peison named
in the list receives a ticket, and on exhibiting it to the medical
officer IS entitled to advice, attendance and medicine as his case
may require Medical outdoor relief in connexion with dispen-

saries IS regulated in asylum distncts of the inetr(^olis by the
Metropolitan Poor Act 1867 (30 & 31 Vict c 6) In connexion
with medical relief must be noted the Medical Belief Disqualifica-

tion Removal Act 1885 This act relieved voters from disquali-

fication which would otherwise attach in consequence of the receipt

by them or their families of medical or surgical assistance, or of

medicine, at the expense of the poor rate Ihis docs not apply
to guardian elections, and it docs not include persons who, in

addition to medical relief, receive nourishment or other relief from
the poor rate The provisions which require the removal of the

names of paupers from the electoral roll are, it is understood, very
perfunctorily earned out The Outdoor Relief Fntiidly Societies

Act 1891 authorized guardians, in calculating the proper allowance
to be made, to disregard an income derived from a friendly society,

and to give relief as if the apjilicant in receipt of such an allowance
was wholly destitute This act is a curious illustration of the

English poor law system In earlier years, notably in what is

known as Paget's letter (22nd Rep Poor Law Board, p 108), the
central board had, in answer to inquiry, iiomttd out that such
preferential treatment given to men receiving benefit, insufficient

to maintain them, from a friendly society, could not m equity
be withheld from persons in receipt of an adequate benefit, or from
those whose savings took the form of a deposit in a bank, of a share

in a co-operative society, or of cottage properly: and further, that
an engagement on the part of guardians to supplement insufficient

allowance from a friendly society was a bounty on inadequate and
insolvent friendly society finance. The central board went so

far as to say that relief given m such disregard of the pauper’s

income was illegal. They had, however, issued no peremptory
order on the subject, nor had guardians been surcharged for neglect

of the rule The local authorities followed their own discrerion,

and a very general practice was to reckon friendly society allowances
at half their value The above act set aside the central board's

earlier interpretation of the law It made, however, no attempt
to enforce its procedure on the numerous boards of guardians who
regard the course thereby authorized as contrary to public pohey.

A lunatic asylum is required to be provided by a county or
tx>rough for the reception of pauper lunatics, with a committee of

visitors who, among other duties, fix a weekly sum to ruamUcM
be charged for the lodging, maintenance, medicine and
clothing of each pauper lunatic confined m such asylum Several
acts were passccl. The Lunacy Act 1890 consolidated the acts

affecting lunatics. It was further amended by the Lunacy Act 1891.
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An explanatory letter issued by the local government board will
be found in the 20th Annual Report, p 23 The tendency of this and
of all recent legislation for an afflicted class has been to increase the
care and the safeguards for their proper treatment
A settlement is the right acquired m any one of the modes pointed

out by the poor laws to become a recipient of the benefit of those
laws m that parish or place wheie the right has been last acquired
No relief is given from the poor rates of a parish to any person

who does not reside within the union, except where such person

Tbc Ques- being casually within a parish becomes destitute by
tloooi sudden distress, or where such person is entitled to
** S9ttU» receive relief from any parish where non-resident
meat.** under justice’s order (applicable to persons under
orders of removal and to non-rcsident lunatics), and except to
widows and legitimate children where the widow was resident with
her husband at the time ot his death out of the union in which she
was not settled, or where a child under sixteen is maintained m a
workhouse or establishment for the education of pauper children
not situate m the union, and in some other exceptional cases

Immediately before the passing of the Poor Law Amendment
Act 1834 settlements were acquired by birth, hiring and service,
apprenticeship, renting a tenement, estatt

,
office or payment of

rates In addition to these an acknowledgment (by certificate)
,
by

relief or acts of acquiescence) has practically the effect of a settle-

ment, for, if unexplained, such an acknowledgment stops the parish
from disputing a settlement m the parish acknowledging Ihe
Poor Law Amendment Act 1834 abolished settlement by hiring

and service (or by residence under it) and by serving an office, and
by aiiprcntictship in the sea service Moreover the guardians of

a union might agree (subject to the approval of the commissioners)
that all the parishes forming it should for the purposes of settle-

ment be considered as one parish
It IS to be observed that, for the purposes of relief, settlement

and removal and burial, the workhouse of any parish is considered
as situated in the parish to which each poor person is chargeable

There may be a settlement by parentage, for legitimate children
take the settlement of their father, or if he h«is no settlement they
arc entitled to the settlement of their mother, and it is only when
both these sources fail discovery that their right of settlement by
birth accrues, for until the settlement of the father or mother has
been ascertained the settlement of a legitimate child, hke that of a
bastanl, is in the i:>lacc where the birth took place

A settlement attaches to those persons who have a settlement of
some kind Foreigners born out of the country and not acquinng
any in one of the modes pointed out must be provides! for, if requiring
relief, where they happen to be
As the burden of mamtaming the* poor is thrown on the pansh

of settlement, when the necessity for immediate relief arises m
another parisli, the important cpiestion arises whether the pauper
can be removed ,

for, although the parish where the pauper happens
to be must afford immediate relief without waiting for removal,
the parish of settlement cannot m general be charged with the
cost unless the pauper is capable of being removed The (juestion

of removability is distinct from settlement A pauper often
accjuires a status or irremovability without gaming a settlement

Irremovability is a principle of great public importance quite
irrespective of the incident of cost as between one pansh or another
Before the introduction of a status of irremovability removal might
take place (subject to powers of suspension m case of sickness and
otherwise) after any interval during which no legal settlement
was obtained, mere length of residence without concurrent cir-

cumstances involving the acquisition of a settlement on obtaining
relief gave no right to a person to remain in the parish where he
resided

In 1846 it was enacted that no person should be removed nor
any warrant granted for the removal of any person from any parish
in which such persons had resided for five years (9 & 10 Vict c (>(>)

In 1861 three years was submitted for five (24 & 25 Vict c 55),
and only four years later one year was substituted for three (28 &
29 Vict c 79) Apart from these reductions of time in giving
the status of irremovability, actual removals to the parish of settle-

ment were narrowed by provisions giving to residence in any
part of a union the same effect as a residence in any parish of that
union (24 & 25 Vict c. 55) On the other hand the time during
which parish relief is received, or during which the person is m any
poorhouse or hospital or m a prison, is excluded from the computa^
tion of time (9 & 10 Vict c 66).

The removability as well as the settlement of the family, t e

of the wife and unemancipated children, are practically subject to
one and the same general rule Whci*ever any person has a wife
or children having another settlement, they are removable where
he is removable, and are not removable from any parish or place
from which he is not removable (11 & 12 Vict. c 21 1)

It is to be borne in mind that no person exempted from liability

to be removed acquires, by reason of such exemption, any settle-

ment in any parish, but a residence for three years gives a quahfied
settlement (39 & 40 Vict c 61)
The cost of r^jlief of paupers rendered irremovable is borne by the

common fund of the union (ii &12 Vict c no, § 3) as union expenses

(§ 6), and any question ansing in the union with reference to the

charging relief may be referred to and decided by the local govern-
ment board (§ 4)
The poor rate is the fund from which the cost of relief is pnnci-

pally derived The statute of Elizabeth (extended in some respects
as to places by 13 & 14 Cliarlts II. c. 12) embraced
two classes of persons subject to taxation—occupiers Poor Rate.

of real property and inhabitants in respect of personal properly,
although the rateability under the latter head was reluctantly
conceded by the courts of law, and was m practice only partially
acted upon
As regards occupiers of land and houses, the correct principles as

to the persons liable to be rated were, after many erroneous views
and decisions, established by the House of Lords in 1865 in the
case of the Mersey docks. The only occupier exempt from the
operation of the act of Elizabeth is the C rown, on the general prin-
ciple that such liabilities are not imposed on the sovereign unless
expressly mentioned, and that pnnciple applies to the direct and
immediate servants of the Crown, whose occupation is the occupa-
tion of the Crown itself If there is a personal private beneficial
occupation, so that the occupation is by the subject, that occupa-
tion is rateable Thus for apartments in a royal palace, gratui-
tously assigned to a subject, who occupies them by permission of
the sovereign but for the subject's benefit, the latter is rateable,
on the other haffd,^whcre a lease of private property is taken in
the name of a subject, but the occuiiation is by the sovereign or
his subjects on his behalf, no rate can be impost
So far the ground of exemption is perfectly intelligible, but it

has been carried a good deal further, and applied to many cases in
which it can scarcely be said naturally, but only theoretically, that
the sovereign or the servants of the sovereign are in occupation
A long senes of cases has established that when property is occu-
pied for the pui poses of the government of the country, including
under that head the police, and the administration of justice, no
one is rateable in respect of such occupation And this applies not
only to property occupied for such purposes by the servants of the
great departments of state and the post office, the Horse Guards, and
the Admiralty, in all which cases the occupiers might strictly be
called the servants of the Crown, but to county buildings c^cupied
for the assizes and for the judge's lodgings, to stations for the local
constabulary, to gaols and to county courts where undertakings
are carried out by or for the government and the government is in
occupation, the same principles of exemption have been applied
to property held by the office of works.
When the property is not de facto occupied by the Crown or for

the Crown, it is rateable, and, although formerly the uses of property
for public purposes, even where the Crown was not constructively
interested in the way above pointed out, was treated as a ground
for exemption, it is now settled that trustees who are in law the
tenants and occupiers of valuable property in trust for public and
even charitable purposes, such as hospitals or lunatic asylums, are
in principle rateable notwithstanding that the buildings are actually
occupied by paupers who arc sick or insane, and that the notion
that persons in the legal occupation of valuable property are not
rateable if they occupy in a merely fiduciary character cannot be
sustained
With respect to the particular person to be rated where there is

a rateable occupation, it is to be observed that the tenant, as dis-
tinguished from the landlord, is the person to be rated under tlie

statute of Elizabeth
,
but occupiers of tenements let for short terms

may deduct the poor rate paid by them from their rents, or the
vestries may order such owners to be rated instead of the occupiers,
such payments or deductions do not affect qualification and fran-
chises depending on rating (Poor Rate Assessment and Collection
Act 1869 and Amendment \ct 1882)

To be rated the occupation must be such as to be of value, and
in this sense the word beneficial occupation has been used in many
cases But it is not necessary that the occupation should be bene-
ficial to the occupier, for, if that were necessary, trustees occupying
for various purposes, having no beneficial occupation, would not be
liable, and their general ha^biUty has been established as indicated
in the examples just given
As to the mode and amount of rating it is no exaggeration to

say that the application of a landlord-and- tenant valuation m the
terms already ^ven in the Parochial Assessment Act, with the
deductions there mentioned, has given nse to litigation on which
imlhons of pounds have been spent with respect to the rating of
railways alone, although the estabhshed pnnciple applied to them,
after much consideration, is to calculate the value of the land as
increased by the line

The Parochial Assessment Act referred to (6 & 7 Will IV c 96),
comprising various provisions as to the mode of assessing the rate
so far as it authonzed the making of a valuation, was repealed in

1869, in relation to the metropolis, and other provisions made for
secunng uniformity of the assessment of rateable property there

(32 & 33 Vict c 67)
The mode in which a rate is made and recovered may be concisely

stated thus The guardians appoint an assessment committee of
their body for the investigation and supervision of valuations, which
are made out in the first instance by the overseers according to specific

regulations and in a form showing among other headings the gross
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estimated rental of all property and the names of occupiers and
owners, and the rateable value after the deductions specihod in the
Assessment Act already mentioned, and as prescribed by the central
board This valuation list, made and signed by the overseers, is

pubhshed, and all persons assobsed or liable to be assessed, and other
interested parties, may, including the officers of other parishes,

inspect and take copies of and extracts from that list, A multitude
of provisions oxibt in relation to the valuation and supplemental
Valuation lists, Objections on the ground of unfairness or incorrect-

ness are dealt with by the committee, A\ho hold meetings to hear
and determine such objections The valuation list, where approved
by the committee, is delivered to the overseers, who proceed to
make the rate in accordance with the valuation lists and in a
prescribed form of rate book The parish officers certify to the
examination and comparison of tho rate book with the assessments,

and obtain the consent of justices as required by tho statute of

Eliaabeth This consent or allowance of the rate is merely a
ministerial act, and if the rate is good on the face of it the justices

cannot inquire into its validity
The rate is then published and open to inspection Appeals may

be made to special or quartt r sessions ag<iinst the rate, subject to the
restriction that, if tho objection were such that it might ha\c been
dealt with on the valuation lists, no appeal to sessions is permitted
unless the valuation list has been duly object(*<J^ to*'aml the objector
had failed to obtain such relief in the matter as he deemed to be just

In the melropolis a common basis of value for the purposes of

government and local taxation is provided, including the promotion
of uniformity in the assessment of rateable property Provision is

made for the appointment of an assessment committee by guardians
or vestries, and for the preparation of valuation lists, and the

deposit and distnbution of valuation lists, and for the periodical

revision of valuation lists

Many endeavours have been made to readjust the burden of

local expenditure The system of making giants from the national
taxes in aid of local rates has been extended The principle of tho
metropolitan common poor fund, a device for giving metropolitan
grants assessed on the whole of London m aid of tlie I^ndon local

poor latv authontics, has been foIlowe<l, mutatis mutandis^ in tho
relations between the national and the local exchetjuers At the

time of the rcjical of the corn laws. Sir Robert Peel expressed an
opinion that this fiscal change necessitated some readjustment
of local rates In that year, 1846, a beginning of grants from tho

national exchequer in aid of local expenditure was made The
salaries of poor-law teachers, medical officers and auditors were
provided from the larger area of taxation, and in 1807 the salaries

of public vaccinators were added to tho list In 1874 ^ grant ot

4s per head per wtek was made for each pauper lunatic passed by
tho guardians to the care of a lunatic asylum By the Local
Government Act 1888, supplemented by the Local Taxation
(Customs and Excise) Act 1890, this principle was more widely
extended The vaiious grants m aid were abolished, and in

substitution the proceeds of certain specified taxes were set aside
for local purposes From this source, the gross amount of which
of course vanes, there are now distnbutcd to local poor-Liw authori-
ties some 4s a week for lunatics in asylums, and allowances based
on their average expenditure in previous years in salaries of officials

and other specified charges In London, in order not to conflict

with the Operation of the common jxjor fund, which had already
spread these charges over a wide area, tho grant takes the form
of a sum equivalent to about 4d. per diem for each indoor pauper
The numboi on which this calculation is based is not, however, to
be the actual number, but the average of the last live years previous

to the pas ung of the act By this legislation something like one-
quarter ot the total expenditure on poor law rehef is obtained from
national taxes as opposed to local rates By the Agricultural

Rates Act 1896 the occupier of agncwltural land was excused
one-half of certain rates, including the poor rate Tho deficiency

is supplied by a contribution from tho national exchequer
Meanwhile, tho spending authority continue to be dected by the
local ratepayers In this connexion two further anomalies deserve
notice By the Poor Rale Assessment and Q)Uoction Act 1869
owners who compound to i>ay the rates in respect of tenement
property are entitled to certain deductions by way of commission
Such payments by the owner arc constnietivcly payments by the
occupier, who thereby is to bo deemed duly rated for any qualifi-

cation or franchise Under these arrangomonts a large number
of electors do not contribute directly to the rate A converse
process is also going on, whereby the ownership of an important
and mcreasing body of property is practically unrepresented.
This is due to the great mowth of property m the hands of railway
companies, docks and limited hability companies generally. The
railways alone are said to 'p&y considerably over 13 % of the local

taxation of the country and they have no local representation
There is, in fact, in local ailministration a di/orce between repre-
sentation and taxation to a greater extent than is generally supposed,
and it IS impossible not to connect the fact with the rapid growth ot

local expenditure and indebtedness

Royal Cofnmtsston of /odj-zpop—The mam points of the

siystiem of Engli&h poor relief^ as still in force m 1910, are as

outlined above That it has been inadequate in dealing with
the various problems of unemployment and pauperism, which the

constantly changing conditions of the industrial world necessarily

evolve had however been long acknowledged Accordingly,
m 1905 a royal commission was appointed to inquire into the

working of the law relating to the relief of poor persons, and
into the various means adopted outside of the poor laws for

meeting distress arising from want of emploVin^nt, particularly

during the periods of severe industrial depression. The commis-
sion took voluminous e\idencei and its report was issued in

^ The appendix volumes to the Report of the Royal Commission
numbtr thirty-four Their contents are as follows vol 1 English
Official Hvadence, minutes ot evidence mainly of the officers of the
Local Government Board for England and Wales, vol 11 London
Evidence, minutes of evidence mainly of London witnesses, vol. lu
Associations and Critics, minutes of evidence mainly of critics

of tfie Poor Law and of witnesses representing Poor Law and
Charitable Associations, vol iv Urban Centres, minutes of
evidence eontaming the oral and written evidence of the British
Medical Association and of witnesses from the following provincial
urb.iu centres—Liverpool and Manchester districts. West Yoikshire.
Midland Towns, vol v Minutes of Evidence containing the oral
and written evidence of witnesses fiom urban centres m the following
districts—South WaUs and North Eastern Counties, vol vi Minutes
of Evidence relating to Scotland, vol vu. Minutes of Evidence
containing tho oral ami written cvnltnce of witnesses from vaiious
rural centres in the South Western, Western and Eastern Counties,
from the parish of I’oplar Borough and from the National Con-
hrtnee of Friendly Socictus, vol viii Minutes of Evidence con-
taining the oral and written tvidcnce of witnesses relating chiefly
to the subject of “ unemployment vol ix. Evidence of further
witnesses on the sulyeet ot unemployment, vol x Minutes of
Evidence relating to Inland, vol xi Miseellanoous Papers Com-
munications from Boaids of Guaidians and others, Ac

,
vol xii.

Reports, Memoranda and Tables prepared by certain of the Com-
missioners, vol. xiii Dioctsan Reports on the Methods of ad-
ministering charitable assistance and the i^xtent anti intensity
of poverty m England and Wales, vol xiv Report on the Methods
and Results of the present system of administering indoor and
outdoor pool law medical relief m certain unions m England and
Wales, by Dr J C MrVail, vol xv Report on the Admimstrative
Relation of Chanty and the Poor Law, and the extent anti the
actual and potential utilit> of Endov\cd and Volunt«i,ry Chanties
m England and Scotland, by A C Kay and H V Toynbee, vol xvi
Reports on the Relation of Industual and Sanitary Conditions
to Pauperism, by Siocl Maitland and Misi R E Squire, vol xvii
Reports on the effect ot Outdoor Relief on Wages and the Conditions
of EmploymeuL by Thomas Jones and Miss Williams, vol xviii.

Report on the (Condition of the Children who arc in icceipt of tho
various forms of Poor I^w Relief in certain Unions m London
and in the Provinces, by Dr EthU Williams and Miss Longman
and Miss Plulhps, vol xix Reports on the Effects of Employment
or Assistance given to tho Unemployed since 1886 as a means of
relieving distress outside the Poor Lav/ m London, and generally
throughout England and Wales, and m Spotland and It eland, by
Cynl Jackson and Rev J C Pringle, vol xx Report on Boy
Labour in London and certain other typical towns, by Cyril Jackson,
with a Mcmo.andum from the General Post Office on the Conditions
of Employment of Telegraph Messengers, vol xxi Reports on the
Effect of the Refusal of Oiit-Relicf on the Applicants for such
Relief, by Miss G Harlock, vol xxii Report on the Overlapping
of the work of the Voluntary General Hospitals with that of Poor
Law Medical Relief m certain districts of London, by Miss M B
Roberts, vol xxiu. Report on the Condition of the Children who
arc in receipt of the various forms of Poor Law Rehef m certain
parishes in Scotland, by Dr C T Parsons and Miss Longman and
Miss PluUips, vol. XXIV Report on a Comparison of the Physical
Condition of “ Ordmary Paupers in certain Scottish Poorhouses
with that of the Abfc-bodicd Paupers m certain English Workhouses
and Labour Yards, by Dr C T Parsons, vol. xxv Statistical
Memoranda and Tables relating to England and Wales, prepared
by the Staff of the Commission and by Government Departments
and others, and Actuarial Reports, vol xxvi Documents relating
more especially to the administration of charities, vol. xxviT
Replies by Distress Committees in England and Wales to Questions
circulated on the subject of tho Unemployed Workmen Act 1905,
ved, xxvm Reports of Visits to Poor Law and Charitable Institutions
and to Meetings of Local Authontics in the United Kmgdom,
voL XXIX, Report on the Methods of Admimstering Charitable
Assistance and the extent and intensity of Poverty in Scotland,
prepared by the Committee on Church Interests appointed by the
General Assembly of the Church of Scotland, vol, xxx. Documents
relating especially to Scotland, vol. xxxi. Statistical Memoranda
and Tables relating to Ireland, See ,

vol xxxii. Rwort on Visits

paid by the Foreign Labour Colonies Committee of the Commis-
sion to certain Institutions in Holland. Belgium, Germany and
Switzerland, vol. xxxiii. Foreign and Colonial Systems of Poor
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1909. It consists of a majonty report, signed by the chairman

and 13 other members, and a minority report signed by 4 dis-

sentient members To this report and its appendices those

who wish to obtain an exhaustive account of the workmg of

the English poor law must necessarily have recourse

Tlie “ majonty report opens with a statistical survey of

poor law problems, gives an hcstoncal sketch of the poor laws

Maiofity down to 1834, and proceeds to deal m detail with
Report. the historical development and present condition

of the various branches of the poor law under their appro-

priate headings
:

(a) the central authority
,

(d) the local

authority, (^c) the officers of the loc<il authority, (d) areas of

administration; (e) indoor relief, (/) outdoor relief; (g) the aged,

(/i) the children; (i) the able-bodied under the poor law and

(/) the causes of pauperism. Other portions of the report

deal with medical relief, distress due to unemployment, and
chanties and the relief of distress In reviewing these various

subjects the commission lay bare the mam defects of the

present system, which tltey briefly summarize as follows —
1 The inadequacy of existing poor law areas to nveet the

growing needs of administration

iL The excessive size of many boards of guardians
III The absence of any general interest in poor law work

and poor law elections, due in great part to the fact that poor

law stands in no organic relation to the rest of local govern-

ment
IV The lack of intelligent uniformity in the application

of print iples and in general adminislratiim

V The want of proper investigation and discrimination

in dealing with applicants

VI The tendency in many boards of guardians to give out-

door relief without plan or purpose

vii. The unsuitability of tlie general workhouse as a test

or deterrent for the able-bodied, the aggregation in it of all

classes witliout sufficient classification, and the absence of any
system of friendly and restoiative help.

viii The lack of co-operalion between poor law and ( hanty
ix The tendency of candidates to make lavish promises

of out-rehef and of guardians to fa\our their constituents in

its distribution

X General failure to attract capable social workers and
leading citizens

XI 1 he general rise m expenditure, not always accompanied
by an increase of efficienc}^ in administration

xii The want of sufficient control and continuity of policy

on the pait of the central authority

1'he commission stated that these defects have produced a
want of confidence in the local administration of the poor law,

and that they have been mainly the cause of the introduction

of Other forms of relief from public funds w'hich are unaccom-
panied by such conditions as are imperatively necessar)” as

safeguards

Tlio commission proceed to formulate a scheme of reform, the
mam features of which are summarized below —

Pttblic Asi^tiUance,—The commissioners state that the name
“ poor law " has gathered about it associations of harshness, and
stdl moic of hopelessness, which might seriously obstruct the
reforms they recommend, and they suggest that the title “ public
assistance '' better expresses the system of help ouflmect in their
repoort They propose the abolition of the existmg boards of

guardians, the separation of tlieir duties into two categories, and
the calUiig into existence of two bodies for the discharge of the
two sets of functions, viz a local authority, known as the pubUc
assistance authority, with an area conterminous with the area
of the county or county borough, for central administration and
control, and local cominiiteea m existing union areas for dealing
with apphtalious, investigating and supervising cases and under-
taking such other duties as may be delegated by the public assistance
authentty They recommend that the public assistance anthonty
should bo a statutory committee of the county council, with onc-lujf

of its members appointed by the council from persons v'bo are
members of the council, and the other half of its members appointetl
by the council from outside their number, and to consist of persons
experienced in the local administration of public assistance or

Helief, With a memorandum on the Relief of Famines m India, vol
xxxiv Alphabetical Lists of Oral and Non-oral Witnesses

other cognate work, women to be eligible for appointment in
either case
Working in co-operation with the public assistance auihonttes

are to be voluntary aid couneds and committees (the former super-
vising, tlie latter executive) for aiding persons in distress whoso
cases do not appear to be stntablc for treatment by the public
assistance committea 1 he comnussiou qpatomize what they
consider to be tlie mam principles of a refonmed pour law Ihey
arc (i) that the treatment of the poor who <H>ply for pnbhc ossistanco
should be adapted to the needs 01 the mdividuid, anci, if institutional,

should be governed by classification, (2) tlmt the ^mbiic admmxs-
tration established for the assistance of tfie poor should work m
CO opciration with the local and private chanties of the district,

(3) that the system of public assistance thus established should
include processes of help which would be preventive, curative, and
restorative, and (4) that every effort should be made to foster the
instmcts of mdeptndcnce and self-maintenance amongst those
assisted They proceed to recommend —

Indoor or inUttiUm.aV —lhat general workhouses
should be abolished lhat indoor relief should be given in separate

institutions ay>propriate to the following classes of applicants,
VIZ. {a) children, (6) aged and infirm, (c) sick, {d) able-bodied men,
(e) able-bodied w^omen, (/) vagrants, and (g^) fccble-nunded and
cpilcyitics Powers removal to and detention in institutions

should be given, with proper safeguards, to the public assistance

authority The treatment of inmates should be made as far as
possible curative and restorative

Outdoor Relief or “ Home A ^st^nce —^This should be givenonly
after tliorough inquiry, except in cases of sudden and urgent
necessity

,
it should be adequate to meet the needs of those to whom

it IS given, persons so assisted should be subject to supervision,
that such supervision should include in it* purview the conditions’
moral and sanitary, under which the rex:ipient is living, that
voluntary agencies should be utilized as far as possible for the
personal caj'< of individual cases, and that theie should be one
uniform order governing outdoor relief or home assistance

—Effective steps should be taken to secure tliat the
maintenance of children m th< workhouse be no longer rec^nizcd
Ob a legiliinale way of dealing with them. Boarding-out luiglit
and should be greatly extended Powe^r to adopt children of
vucioua parents should be more frequently excTCisecl and accom-
pamed by a strict dcahng with the parent, and the public assistance
authorities sliould retain supervision of adopted clnldreu up to the
age of twenty-one A local government board circular of June
1910 to boards of guardians embodied many of the recommenda-
tion » of the commission Some recommendations, of course, the
guardians are not empowered, under existing legislation,to carry out.

The Aged —As regards institutional relief, the aged should
have accomuuxlation and trejatmeiit apart from tlie able-bodied,
and be housed on a separate site, and be further subdivided into
classes as far as practicable with reference to their \ hvsical condition
and their moral character As regards outdoor relief, greater care
should be taken to ensure adequacy of relief

Medical Relief or Assistance —A general system of prov^ident
dispcnsaiicb sliould be established, of which existing voluntary
outdoor metlical organirations should be invited to form an integral
part, and every inducement should be offered to the working classes
below a certain wage to become, or continue to be, members of a
provident dispensary

Unemployment —The comimsvSion review the social and industrial
developments since 1834, deal with the new problems, criticize the
existing metliods of relief, and on their summing up of the new
factois and developments, arrive at the conclusions (a) that there
u an increasing aggregation of unskilled labour at the great ports
and in certain populous districts, (6) that this aggregation of
low-grade labour is so much m excess of the normal local wants as
to promote and perpetuate under-employment, and {c) that this
normal condition of under employment, when aggravated by periodic
contraction of trade or by inevitable changes m methods of pro-
duction, assumes such dimensions as to require special machinery
and organization for its relief and treatment The commission
proceed to make the followmg recommendations —

Labour Lxchanges,—A national system of labour exchangees
should be establi^ed and worked by the board of trade for the
general purpose of assistmg the mobility of labour and of collecting
accurate information as to unemployment. (These were cstabhshed
by the Labour Exchanges Act igog, see Unemployment)

Education and Training of tha Yovng for Industrial Life—The
education in the |>ublic elementary schools should be much less
literary aiul more practical, and better calculated tlian at present
to adapt the child to its future occupation Boys should be kept
at scliool until the age of fifteen, exempUon below fifteen should be
granted only for boys leaving to learn a skilled trade, and there
should be school supervision till sixteen and replacing in sclux)! if not
pr^erly employed.

KegularizaUon of Empioyment—Government departments and
local and public autlionties should bo enjoined to reguianze theur
work as far as possible, and to endeavour, as far as possible, to
undertake their irregular work when the general demamt for labour
IS slack
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Unemployrnfint Insurance —The establishment and promotion

of unemploymt at insurance, especially amongst unskilled and
unorganized labour, is of paramount importance in averting
distress ansing from unemployment, and is of such national im-
portance as to justify, under specified conditions, contributions
from public funds towards its furtherance The commission
further state that this insurance can best be promoted by utilizing

the agency of existing trade organizations, or of organizations ot

a similar character They are of opinion that no scheme of

unemployment insurance, either foreign of British, which has been
brought before them, is so free from objections as to justify them
in recommending it for general adoption

Labour Lolonxe<i —The commission recommend their establish-

ment and use (For these see Vagrancy )

Four out of the seventeen meml^ers of the commission, being

unable to agree with their colleagues, issued a separate report,

which IS very nearly as voluminous as that of the

J?epoft^^
majority Their recommendations were more drastic

than those of the majority, and had for their aim
not a reform of the poor law as it exists, but its entire break-

up The minority agree with the majority in recommending
the abolition of workhouses, but instead '‘of setting up new
authorities, they consider that the duties of the guardians should

be transferred to the county authorities, with an appropriate

distribution among four existing committees of the county

council. They recommend that the education committee

become responsible for the entire care of children of school

age That the health committee should care for the sick and
permanently incapacitated, infants under school age, and the

aged requnng institutional care 7'he asylums committee

should have charge of the mentally defective and the pension

committee of the aged to whom pensions are awarded
The ‘Minority consider there should be some systematic co-

ordination, within each local area, of all forms of public assis-

tance and, if possible, of all assistance dispensed by voluntary

agencies, and they recommend the appointment, by the county

or county Ixirough council, of one or more responsible officers,

called “ registrars of public assistance ” Their duties wouM
be to keep a register of all persons receiving any form of public

assistance within their districts, they would assess the charge

to be made on individuals liable to pay any part of the cost

of the service rendered to them or their dependants, and re-

cover the amount thus due They would also have to consider

the proposals of the various committees of the council for the

payment of out-rehef, or, as the minority prefer to term it,

home aliment ” Other vanous duties are allotted to them
m the report.

The subject of unemployment was considered by the minority

and they made the following recommendations —
Ministry of Labour —The duty of organizing the national labour

market should be placed upon a minister responsible to parliament
The ministry of labour should have six distinct and separately

organized divisions, viz the national labour exchange, the trade

insurance division, the maintenance and training division, the

industrial regulation division, the emigration and immigration
division, and the statistical division

National Labour Exchange —The function of the national labour
exchange should be, not only, (a) to ascertain and report the surplus
or shortage of labour of particular kinds, at particular places, and
{b) to dimmish the time and energy now spent in looking for work,
and the consequent leaking between jobs, but also (c) so to dovetail
casual and seasonal employments as to arrange for practical con-
tinuity of work for those now chronically unemployed

Absorption of Surplus Labour —To reduce the surplus of labour
the minority recommend (a) that no cluld should be employed, m
any occupation whatsoever, below the age of fifteen, no young
person under eighteen for more than thirty hours per week, and all

so employed should be required to attend some suitable public
institution for not less than thirty hours per week for physical
training and technical education, {h) the hours of labour of railway,

omnibus and tramway employees should be reduced to a maximum
of sixty, if not of forty-eight, in any one week, and (c) wage-earning
mothers of young children should be withdrawn from the industrial
world by giving them sufficient public assistance for the support of
their families

Regularization of the National Demand for Labour —In order to
meet the periodically recurrent general depressions of trade the
government should take advantage of there being at these periods
as much unemployment of capital as there is unemployr-^.ent of

labour, that it should defimtefy undertake, as far as practicable,

the regularization of the national demand for labour, and that it
should, for this purpose, and to the extent of at least ;^4,000,000 a
year, arrange a portion of the ordinary work required by each
department on a ten years' programme, ^40,000,000 worth of work
for the decade being then put in hand, not by equal annual instal-
ments, but exclusively in the lean years of the trade cycle, being
paid for out of loans for short terms raised as they arc required,
and being executed with the best available labour, at standard
rates, engaged in the ordinary way That in this ten years'

programme there should be included works of afforestation, coast
protection and land reclamation, to be carried out by the board
of agriculture exclusively in the lean years of the trade cycle, by
the most suitable labour obtainable, taken on m the ordinary way
at the rates locally current for the work, and paid for out of loans
raised as required

T'rade Union Insurance —In view of its probable adverse effect

on trade union membership and organization the minority com-
missioners cannot recommend the cstabhshmeiit of any plan of

government or compulsory insurance against unemployment
They recommend, however, a government subvention not exceeding
one half of the sum actually paid in the last preceding year as out-
of-work benefit should be offered to trade unions or other societies

providing such benefit

Maintenance and Training —For the ultimate residuum of men
in distress from want of employment the minority recommenil
that maintenance should be freely provided, without disfranchise-

ment, on condition that they submit themselves to the physical
and mental training that they may prove to require Suitable
day training d6p6ts or residential farm colonies should be estab-

lished, where the men's whole working time would be absorbed
in such varied beneficial traimng of body and mind as they proved
capable of, their wives and families being, meanwhile, provided
with adequate homo aliment
Authorities —The Report and Evidence of the Royal Com-

mission of 1905 1909 IS a horary in itsilf on the subject of paupeiism
The contents of the various volumes are given supra Other im-

portant publications are Report and Evidence of Royal Commission
on Aged Poor (1895) »

Report and Evidence of Select Committee of House
of Commons on Distress from Want of Lmphyment (1895), Report

of Departmental Committee on Vagrancy (1906) Sec also the

references in the bibliography to Charity and Charities, and
Sir G Nicholls and T Mackay, A History of the English Poor Law
(3 vols

, 1899), the publications of the Chanty Organization Society,

Reports of Poor Law Conferences For list of subjects discussed,

see index to Report of Central Conferences

POPAYAN, a city of Colombia, capital of the department of

Cauca, about 240 m S W of Bogotd, on the old trade route

between that city and Quito, in 2
°

26' N
,
76® 49' W. Pop

(1870), 8485, (1906, estimate), 10,000 Popayan is built on

a great plain sloping N W from the foot of the volcano Purace,

near the source of the Cauca and on one of its small tribu-

taries, 5712 ft above the sea Its situation is smgulaily pic-

turesque, the Purace rising to an elevation of 15,420 ft about
20 m south-east of the city, the Sotara volcano to approxi-

mately the same height about the same distance south by
east, and behind these at a greater distance the Pan de

Azucar, 15,978 ft. high The ridge forming the water-parting

between the basins of the Cauca and Patia rivers crosses

between the Central and Western Cordilleras at this point

and culminates a few miles to the south Popayan is the

seat of a bishopric dating from 1547, whose cathedral was
built by the Jesuits, and in the days of its prosperity it

possessed a university of considerable reputation It has

several old churches, a college, two seminaries founded about

1870 by the French Lazarists, who have restored and occupy
the old Jesuit convent, and a mint established in 1749. The
city was at one time an important commercial and mining
centre, but much of its importance was lost through the transfer

of trade to Cali and Pasto, through the decay of neighbouring

mining industries, and through political disturbances Earth-
quakes have also caused much damage to Popayan, especially

those of 1827 and 1834 The modem city has some small

manufacturing industries, including woollen fabrics for cloth-

ing, but Its trade is much restricted, and its importance is

political rather than commercial.

Popayan was founded by Sebastian Benalcazar in 1538 on the

site of an Indian settlement, whose chief, Payan, had the un-

usual honour of having his name given to the usurping town.

In 1558 It received a coat of arms and the title of “ Muy noble y
muy leal from the king of Spain—a distinction of great
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Significance in that disturbed period of colonial history It

IS noted also as the birthplace of C^ldas, the Colombian

naturalist, and of Mosquera, the geographer. There are hot

sulphurous springs near by on the flanks of the volcano

Purace, especially at Coconuco, which are much frequented

by Colombians

POPE (Gr. ‘TraTTTTxis, post-classical Lat papay father), an

ecclesiastical title now used exclusively to designate the head

of the Roman Catholic Church In the 4th and 5th

centunes it was frequently used in the \Vest of any
bishop (Du Cange, sv)y but it gradually came to be

reserved to the bishop of Rome, becoming his official title

In the East, on the other hand, only the bishop of Alexandria

seems to have used it as a title, but as a popular term it

Wcis applied to priests, and at the present day, in the

Greek Church and in Russia, all the priests are called pappas,

which IS also translated ** pope ” Even m the case of the

sovereign pontiff the word pope is officially only used as a less

solemn style * though the ordinary signature and heading of

briefs is, e g, “ Pius P.P X ,” the signature of bulls is Pius

ept^copus ecclesiae cathohcacy and the heading, Pius epi-

SCOpus
y
servus servorum Dety this latter formula going back to

the time of St Gregory the Great Other styles met with in

official documents are PontijeXy Summus pontifeXy Romanus
pontifeXy Sancitsstmusj Sanciissimus pateVy banciisstmus domt-

nus nostery Sanctitas suoy Beatissimus pater
y

Beaittudo sua,

while the pope is addressed in speaking as Sanctitas vesiroy

or Beatissune pater In the middle ages is also found Domtfius

apostoheus (cf still, in the litanies of the saints), or simply

Apostoheus

The pope is pre-eminently, as successor of St Peter, bishop

of Rome Writers are fond of viewing him as representing

VarhuM degrees of the ecclesiastical hierarchy, they

D0gr90M say that he is bishop of Rome, metropolitan of the
otJuriM- Roman province, primate of Italy, patriarch of the
diction. Western Church and head of the Universal Church
This is strictly correct, but, with the exception of the first

and last, these titles are seldom to be found in documents And
if these terms were intended to indicate so many degrees in the

exercise of jurisdiction they would not be correct. As a matter

of fact, from the earliest centuries (cf can 6 of Nicaea, in 325),
we see that the popes exercised a special metropolitan juris-

diction not only over the bishops nearest to Rome, the future

cardinal-bishops, but also over all those of central and southern

Italy, including Sicily (cf. Duchesne, Ortgtnes du culte, ch i),

all of whom received their ordination at his hands. Northern

Italy and the rest of the Western Church, still more the Eastern

Church, did not depend upon him so closely for their administra-

tion. His influence was exercised, however, not only in

dogmatic questions but in matters of disciplme, by means
of appeals, petitions and consultations, not to mention spon-

taneous intervention. This state of affairs was defined and
developed in the course of centuries, till it produced the present

state of centralization, according to a law which can equally

be observed in other societies In practice the different

degrees of jurisdiction, as represented in the pope, are of no
importance • he is bishop of Rome and governs his diocese

by direct episcopal authonty; he is also the head of the

Church, and m this capacity governs all the dioceses, though the

regular authonty of each bishop in his own diocese is also

ordinary and immediate, t.e, he is not a mere vicar of the pope

But the mode of exercise of a power and its intensity are

subject to vaiiation, while the power remains essentially the

same This is the case with the power of the pope
and his pnmacy, the exercise and manifestation of

which have been continually developing. This primacy, a

primacy of honour and jurisdiction, involving the plenitude of

power over the teaching, the worship, the discipline and
administration of the Church, is received by the pope as

part of the succession of St Peter, together with the episcopate of

Rome The whole episcopal body, with the pope at its head,

should be considered as succeeding to the Apostolic College,

presided over by St Peter, and the head of it, now as then, as

personally invested with all the powers enjoyed by the whole
body, including the head Hence the pope, as supreme m mat-
ters of doctrine, possesses the same authority and the same in-

fallibility as the whole Church, as legislator and judge he pos-

sesses the same power as the episcopal body gathered around and
with him in oecumenical council Such are the two essential

prerogatives of the papal pnmacy • infallibility in his supreme
pronouncements in matters of doctrine (see Infallibility),

and immediate and sovereign jurisdiction, under all its aspects,

over all the pastors and the faithful These two privileges,

having been claimed and enjoyed by the popes in the course

of centuries, were solemnly defined at the Vatican Council by
the constitution Pastor aeternus of the 18th of July 1870
The two principal passages in it are the following* (1) In the

matter of jurisdiction “ If any one say that the Roman Pontiff

has an office merely of inspection and direction, and not the

full and supreme power of jurisdiction over the whole Church,

not only in matters of faith ard morals, but also as regards

discipline and the gA)vernment of the Church scattered through-

out the whole world
,
or that he has only the principal portion

and not the plenitude of that supreme power, or that his power
IS not ordinary and immediate, as much over each and every

church as over each and every pastor and believer ; anathema
sit (2) In the matter of infallibility ’“We decree that when
the Roman Pontiff speaks ex cathedra

y

that is to say, when, in

his capacity as Pastor and Doctor of all Christians he defines,

in virtue of his supreme apostolic authority, a certain doctrine

concerning faith or morals to be held by the whole C hurch, he

enjoys, by the divine assistance promised to him in the Blessed

Peter, that infallibility with which the Divine Redeemer has

thought good to endow His Church in order to define its

doctrine in matters of faith and morals, consequently, these

definitions of the Roman Pontiff are irreformable in themselves

and not in consequence of the consent of the Church

For the history of the papacy, and associated questions,

see Papacy, Conclave, Curia Romana; Cardinal, &c.

The ordinary costume of the pope is simiUr to that of the

other clergy and bishops, but white in colour, his shoes alone

are different, being low open shoes, red in colour, with a cross

embroidered on the front, these are what are called the “ mules,**

a substitute for the compagt of ancient times, formerly reserved

to the pope and his clergy (cf Du( hesne , cit ch 11,6) Over

this costume the pope wears, on less solemn occasions, the lace

rochet and the red mozetta, bordered with ermine, or the

catnaurOy similar to the mozetta, but with the addition of a hood,

and over all the stole embroidered with his arms The pope’s

liturgical costume consists, in the first place, of all the elements

comprising that of the bishops stockings and sandals, amue,
alb, cincture, tunicle and dalmatic, stole, ring, gloves, chasuble

or cope, the latter, however, with a morse ornamented with

precious stones, and for head-dress the mitre (see Vestments)
Ihe tiara {qv)y the pontifical head-dress, is not used strictly

speaking in the course of the liturgical functions, but only for

processions To these vestments or insignia the pope adds

the jalday a kind of long skirt trailing on the ground all round,

which the chaplains hold up while he is walking Over the

chasuble he wears the jattone (see Amice), and after that the

palhum {qv) He is preceded by the papal cross, earned with

the crucifix turned towards him When going to solemn

ceremonies he is carried on the sedtay a portable chair of red

velvet with a high back, and escorted by two flahellt of peacock

feathers The Papal Mass, now rarely celebrated, has preserved

more faithfully the ancient liturgical usages of the 8th and 9th

centunes

Bibliography —Bellarmine, De roniano ponttfice ; Wilmers, De
chrtsh ecclesta (Regensburg, 1897), Turmel, Histoire de la thio-

Iqgte postUvCy vol n (Pans, 1906) ,
Hinschius, Kirchenrechty vol 1

(Berlin, 1869), Rudolph Sohm, Kirchenrecht (1892), Duchesne, Les

Ortgtnes du culU chritten (4th ed
,
Pans, 1908) . Bouix, De papa

(Pans, 1869), Vacant, Etudes thiologiaues sur les consMtUtons du
conctle du Vatican (Pans, 1895), Barbier de Montault, Le Costume

et les usages ecclhtasHques (Pans, 1897) (A Bo *)
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POPE, ALEXANDER (1688-1744), English poet, was born m

Lombard Street, London, on the aist ot May 1688 His father,

Alexander Pope, a Roman Catholic, was a hnen-draper who
afterwards retired from business with a small fortune, and fixed

his residence about 1700 at Bmfield in Wmdsor Forest Pope’s

education was desultory Ills father’s religion would have

excluded him from the public schools, even had there been no

other impediment to his being sent there Before he was twelve

he had obtamecl a smattering of Latin and Greek from various

masters, from a priest m Hampshire, from a schoolmaster at

Twyford near Winchester, from Thomas Deane, who kept a

school in Marylebone and afterwards at Hyde Park Corner,

and finally from another priest at home Between his twelfth

and his se\enteenth years excessive application to study under-

mined his health, and he developed the personal d^ormity
which was in so many ways to distort his view of life He
thought himself dying, but tlirough a friend, Ihomas (after-

wards the abbe) Southcote, he obtained the ad\ ice of the famous
physician John Radcliffe, who prescribed diet and exercise

Under this treatment the boy recovered his Jtrength and spirits

“ He thought himself the better,” Spence says, in some
respects for not havuig had a regular education He (as he

observed in particular) read originally for the sense, where<Ls

we are taught for so many years to read only for words ” He
afterwards learnt French and Italian, probably in a similar

way. He read translations of the Greek, Latm, krench and
Italian poets, and by the age of twelve, when he was finally

settled at home and left to himself, he was not only a confirmed
reader, but an eager aspirant to the highest honours m poetry

There is a story, which chninological considerations make
extrenv^ly improbable, that in London he had crept mto Will’s

coffee-house to look at Dryden, and a further tale that the old

poet had given him a shilling for a translation of the story of

Pyramus and Ihcsl^e, he had lampooned his schoolmaster, he
1

had made a play out of John Ogilby’s lltad for his school-

fellows, and before he was fifteen he had written an epic, his

hero being Akander, a prince of Rhodes, or, as he states else-

where, Deucahon
There were, among the Roman Catholic families near Bin-

field, men capable of giving a direction to his eager ambition,

men of literary tastes, and connexions with the literary world
These held together as members of persecuted communities
always do, and were kept in touch with one another by the

family priests. Pope was thu.s brought under the notice of Sir

Wdham Trumbull, a retired diplomatist living at Easthamp-
stead, withm a few miles of Binfield Thomas Dancastle, lord

of the manor of Binfield, took an active interest in his writings,

and at Whitekmghts, near Reading, hved another Roman
Catholic, Anthony Engieficld, “ a great lover of poets and
poetry ” Through him Pope made the acquaintance of

Wycherley and of Henry Cromwell, who was a distant cousm of

the Protector, a gay man about town, and something of a pedant
Wycherley introduced him to William Walsh, then of great

renown as a cntic 1 Before the poet was seventeen he was
admitted in this way to the society of London “ wits ” and
men of fashion, and was cordially encouraged as a prodigy
Wycherley’s correspondence with Pope was skilfully manipu-
lated by the younger man to represent Wycherley as sub-

mitting, at first humbly and then with an ill-grace, to Pope’s
criticisms. The publication (Elwm and Courthope, vol v

)

of the ongmals of Wycherley’s letters from MSvS at Longleat
showed how seriously the relations between the two friends,

which ceased in 1710, had been misrepresented in the version

of the correspondence which Pope chose to submit to the pubhc
Walsh’s contribution to his development was the advice to

study “ correctness
” ‘‘ About fifteen,” he says, I got

acquainted with Mr Walsh He used to encourage me much,
and used to tell me that there was one way left of excelling,

* The dates of Pope's correspondence with Wycherley are 1704-
1710, with Walsh, 1705-1707, and with Cromwell, 1708-1727 ,

with John Caryll (i60<>-i736) and his son, also neighbours, 1710-
1735

for, though we had several great poets, we never had any one
great poet that was correct, and he desired me to make that

my study and aim ” (Spence, p. 280). Trumbull turned Pope’s

attention to the French cntics, out of the study of whom grew
the Essay on Criticism; he suggested the subject of Windsor
Forest, and he started the idea ot translating Homer

It says something for Pope’s docility at this stage that he

recognized so soon that a long course of preparation was needed

for such a magnum opm, and began steadily and patiently

to discipline himself Tlie epu was put aside and afterwards

burnt, versification was industnously practised m short

“essays”, and an elaborate study was made of accepted
critics and models He learnt most, as he acknowledged,

from Dryden, but the harmony of his verse also owed something
to an earlier writer, George Sandys, the translator of Ovicl

At the beginning of the i8th century Dryden’s success had given

great vogue to translations and modernizations The air was
full of theories as to the best way of doing such things What
Dryden had touched Pope did not presume to meddle with

—

Di*>den was his hero and master, but there was much more of

the same kind to be done Dryclen had rewritten three of the

C^interbury tales, Pope tried his hand at The Merchant's Tale,

and the Prologue to the Wife of Bath's Tale, and produced also

an imitation of Ike House of Fame Dryden had translated

Virgil, Pope experimented on the Thebaic of Statius, Ovid’s

Hervides and Metamorphoses, and the Odyssey He knew little

Latin and less Greek, but there were older versions in English

which helped him to the sense, and, when the correspondents

to whom he submitted his versions pointed out mistranslations,

he could answer that he had always agreed with them, but
that he had deferred to the older translators against his own
judgment It was one of Pope’s little vanities to try to give

the impression that his metrical skill was more piecocious
even than it was, and we cannot accipi his published versions

of Statius and Chaucer (published in “ miscellanies ” at intervals

between 1709 and 1714) as incontrovertible evidence of his pro-

ficiency at the age of sixteen or seventeen, the date, according to

his own assertion, of their composition But it is indisputable

that at the age of seventeen liis '^kill in verse astonished a

veteran critic like Walsh, and some of his pastorals were in

the hands of Sir George Granville (afterwards I^ord Lansdowne)
before 1706 His metrical letter to Cromwell, which Elwin
dates in 1707, when Pope was nineteen, is a brilliant feat of

versification, and has turns of wit in rt as easy and spirited as

any to be found in his mature satires Pope was tw^enty-one

when he sent the “ Ode on Solitude ” to Cromwell, and said

It was written before he was twelve years old

Precocious Pope was, but he was also industrious, and he
spent some eight or nine years in arduous and enthusiastic

discipline, reacling, studying, experimenting, taking the advice

of some and laughing in his sleeve at the advice of others,

“ poetry his only business,” he said, “ and idleness his only

pleasure,” l^fore anything of his appeared in print In these

prehmmary studies he seems to have guided himself by the

maxim formulated in a letter to Walsh (dated July 2, 1706)
that “ It seems not so much the perfection of sense to say things

that had never been said before, as to express those best that

have l;)een said oftenest ” His first publication was his
“ Pastorals ” Jacob Tonson, the bookseller, had seen these

pastorals in the hands of Walsh and Congreve, and sent a

pohte note (April 20, 1706) to Pope asking that he might have
them for one of his miscellanies They appeared accordingly

in May 1709 at the end of the sixth volume of Tonson’s
Poetical Miscellanies, containing contributions from Ambrose
Philips, Sheffield, Garth and Rowe, with “ January and May,”
Pope’s version of Chaucer’s Merchants Tale

Pope’s next publication was the Essay on Criticism (1711),

written two years earlier, and printed without the author^
name “ In every work regard the writer’s end (1 255) is one of

its sensible precepts, and one that is often neglected by critics

of the essay, who comment upon it as if Pope’s end had been

to produce an original and profound treatise on first pnnciples.
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Hi$ aim was simply to condense, methodize, and give as perfect

and novel expression as he <HOuld to floating opinions aVx)ut

the poiet’s aim3 and methods, and the critic’s duties, to “ what

oft was thought, but ne’er so well expressed ”
( 1 . 298) The

town ” was interested m belles leitres, and given to conversing

on the subject. Pope’s essay was simply a brilliant contribution

to the fashionable conversation The youthful author said

that he did not expect the sale to be quick because “ not one

gentleman in sixty, even of liberal education, could understand

It ” The sales were slow until Pope caused copies to be sent

to Lord Lansdowne and others, but its success was none the

less brilliant for the delay The town was fairly dazzled by
the young poet’s learning, judgment, and felicity of expression

Many of the admirers of the poem doubtless would have

thought less of it if they had not belie v^ed all the maxims to

be original. “ I admired,” said Lady Mary Wortley Montagu,
Mr Pope’s Essay on Criticism at first very much, l^ecause I

had not then read any of the ancient critics, and did not know
that It was all stolen.” Pope gained credit for much that might

Ijiave been found, where he found it, m the Institutes of

Quintilian, m the numerous critical writings of Rene Rapin,

and m Rene le Bossu’s treatise on epic poetry Addison has

been made responsible for the exaggerated value once set on

the essay, but Addison’s paper {Spectator^ No 253) was not

unmixed praise He deprecated the attacks made by Pope
on contemporary literary reputations, although he did full

justice to the poet’s mctnccd skill Addison and Pope became
acquainted with one another, and Pope’s sacred eclogue,
“ Messiah,” was punted as No* 378 of the spectator in the

Essay on Cntict^m Pope provoked one bitter personal enem>

m John Dennis, the critic, b> a description of him as Appius,

who stares, tremendous, with a threatening eye ” Dennis

retorted in Reflections . . upon a late Rluipsody
. (1711), abusing

Pope among other things for his personal deformity. Pope

never forgot this brutal attack, which he described in a note

inserted after Dennis’s death, as late as 1743, as WTitten “ in

a manner perfectly lunatic.
’

The Rape of the Lock m its first form appeared in 17x2 in

LtntoCs Miscellanies, the machinery ” of sylplis and gnomes
was an afterthought, and the poem was republished as we now

have It early in 1714. William, 4th Baron Petre, had surrep-

titiously cut off a loc.k of Miss Arabella Fermor’s hair, and the

libeity had been resented. Pope heard the story from his friend

John Cary11. who suggested that the breach between the

lamilics might be healed by making the incident the subject

of a, mock-heroic poem like BoUeau’s Luirin, Pope caught at

the hint
,
the mock-heroic treatment of the pretty frivolities of

fashionable life just suited his freakish spnghtliness of wit, and
his studies of the grand epic at the time put him m excellent

vein The Rape of the Lock is admitted to be a masterpiece of

airmess^ ingenuity, and exquisite finish But the poem struck

Tame as a piece of harsh, scornful, indelicate buffoonery, a mere
succession of oddities and contracts, of expressive figures un-

expected and grinning, an example of English insensibility

to French sweetness and refinement Sir Leslie Stephen

objected on somewhat different grounds to the poet’s tone

towards women. His laughter at Pope’s raillery was checked

by the fact that women are spoken of in the poem as if they

were all like Belinda The poem shows the hand of the

satirist who was later to assert that “ every woman is at

heart a rake,” m the epistle addressed to Martha Blount.

modelled on Sir John Denham’s Hill,

had been begun, according to Pope’s account, when he was

sixteen or seventeen It was published in March 1713 with a

flattering dedication to the secretary for war, George Granville,

Lord Lamsdowne, and an opportune allusion to the Peace of

Utrecht, This was a nearer approach to taking a political side

than Pope had yet made. His principle had been to Keep clear ot

politics, and not to attach hinaself to any of the sets mto which

literary men were divided by party, Although mchned to the

Jacobites by his religion, he ne\er took any part m the plots for

the restoration of the Stuarts, and he was on friendly terms with

the Whig coterie, bemg a frequent guest at the coffee-house

kept bv Daniel Button, where Addu.on held his “ little senate,^’

He had contributed his poem, “ Ihe Messiah ” to the SpecicUor;

he had written an article or tw^o in the Guardian, and he wrote
a prologue for Addison’s Cato. Nevertheless he induced

Lintot the bookseller to obtain fiom John Dennis a criti-

cism of Cato. On the publication of Dennis’s remarks, the

violence of which had, as Pope hoped, made thtir author ridicu-

lous, Pope produced an anonymous pamphlet, The Narrative

of Dr Robert Norris concerning ihe Frenzy of Mr
John Dennis (1713), which, though nominally in defence of

Addison, had for its mam purpose the gratification of Pope’s
own hostility to Dennis Addison disavowed any connivance

m this coarse attack m a letter written on lus behalf by Steele

to Lintot, saying that if he noticed Dennis’s attack at all it

would be m such a way as to allow him no just cause of

complaint Coolness between Addison and Pope naturally

followed this episode When The Rape of the lock was
published, Addison, who is said to have praised the poem
lughly to Pope m private, dismissed it m the Spectator with two
sentences of patronizing faint praise to the >oung poet, and,
coupling It with Tickell’s “Ode on the Prospect of Peace,”

devoted the rest of the article to an elaborate puff of “ the

pastorals of Mr Philip.s
”

Wlten Pope show^ed a leanmg to the Tones m Windsor Forest,

the members of Addison’s coterie made insidious war on him
Within a few weeks of the publication of the poem, and when it

was the talk of the town, there began to appear in the Guardian
(Nos 22, 23, 28, 30, 32) a senes of ^irticles on “ Pastorals ” Not
a word was said alxiut 11 indsor Forest, but everybody knew
to what the general principles referred Modern pastoral

poets were ridiculed for introducmg Greek moral deities, Greek
flowers and fruits, Greek names of shepherds, Greek sports and
customs and religious rites They ought to make use of English

rural mythology—hobthrushes, fairies, goblins and witches,

they should give English names to their shepherds, they should

mention flowers indigenous to English climate and soil, and
they should introduce English proverbial sayings, dress,

and cnistoms All exctillcnt principles, and all neglected by
Pope in ]i indsor torest 1 he poem was fairly open to criticism

in these points, there are many beautiful passages in it, show-
ing close' though somewhat professional obser\alion of nature,

but the mixture of heatlien deities and conventional archaic

fancies with modern realities is mcongruous, and the com-
parison of Queen Anne to Diana was ludicrous But the

sting of the artidts did not he m the truth of the oblique

criticisms The pastorals of Ambrose Phihps, published four

years before, were again trotted out Here was a true j>astoral

poet, the eldest boin of Spenser, the worthy successor of

Theocritus and Virgil ^

Pope took an amusing ^e^'enge, which turned the laugh

agamst his assailants He sent Steele an anonymous paper
m contmuation of the articles m the Guardian on pastoral

poetry, reviewing the poems of Mr Pope by the light of the

principles laid down Ostensibly Pope was censured lor

breaking the rules, and Philips praised for conforming to them,
quotations bemg given from both The quotations were
sufficient to dispose of the pretensions of poor Philips, and Pope
did not choose his own worst passages, accusing himseil of

actually deviatmg sometimes into poetry. Although the

Guardian's prmciples w'cre also brought mto ndicule b>’ bur-

lesque exemphfications of them after the manner of Gay’s
Shepherd's Week, Steele, mLsled by Bic opening sentences, was
at first unwilling to print what appeared to be a direct attack

on Pope, and is said to have a:^ed Pope’s consent to the
publication, which was graciously granted.

The fanks that attached Pope to the Tbry part^^ w^ere strengdi-

ened by a new friendship. His first letter to Swift, who
became warmly attached to him, is dated the 8th of December
1713 Swift had been a leading member of the Brotherb’

Club, from which the famous Scnblerus Club seems to have
been an offshoot The leading members of this informal
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literary society were Swift, Arbuthnot, Congreve, Bishop
Atterbury, Pope, Gay and Thomas Parnell Thejr chief object

was a general war against the dunces, waged with great spirit

by Arbuthnot, Swift and Pope.

The estrangement from Addison was completed in connexion
with Pope’s translation of Homer ifus enterprise was
definitely undertaken in 1713 The work was to be published

by subscription, as Dryden’s Virgil had been Men of all

parties subscribed, their unanimity being a striking proof of

the position Pope had attained at the age of twenty-five. It

was as if he had received a national commission as by general

consent the first poet of his time But the unanimity was
broken by a discordant note A member of the Addison clique,

Tickell, attempted to run a rival version Pope suspected

Addison’s instigation, Tickell had at least Addison’s encourage-

ment Pope’s famous character of Addison as “ Atticus in

the Epistle to Dr Arbuthnot (11. 193-215) was, however, in-

spired by resentment at insults th«it existed chiefly in his own
imagination, though Addison was certainly not among his

warmest admirers Pope afterwards claimed to have been
magnaninous, but he spoiled his case by the petty inventions

of his account of the quarrel

The translation of Homer was Pope’s chief employment for

twelve years The new pieces m the miscellanies published m
1717, his “ Elegy on an Unfortunate Lady,” and his “ Eloisa

to Abelard,” were probably written some years before their

publication His “ Eloisa to Abelard ” was based on an
English translation by John Hughes of a French version of the

Letters^ which differed very considerably from the original

Latin The Iliad was delivered to the subscribers in mstal-

ments^ in 1715, 1717, 1718 and 1720 Pope’s own defective

scholarship made help necessary William Broome and John
Jortin supplied the bulk of the notes, and Thomas Parnell the

preface For the translation of the Odyssey he took Elijah

Fenton and Broome as coadjutors, who between them trans-

lated twelve out of the twenty-four books ^ It was completed

in 1725 The profitableness of the work was Pope’s chief

temptation to undertake it His receipts for his earlier poems
had totalled about 3^150, but he cleared more than £Sooo by the

two translations, after deducting all payments to coadjutors

—

a much larger sum than had ever been received by an English

author before

The translation of Homer had established Pope’s reputation

with his contemporaries, and has endangered it ever since it

was challenged Opinions have \aried on the purely literary

merits of the poem, but with regard to it as a translation few

have differed from Bentley’s criticism, “ A fine poem, Mr Pope,

but you must not call it Homer ” His collaboration with

Broome (gv) and Penton (gv)^ involved him in a senes of

recriminations Broome was weak enough to sign a note at

the end of the work understating the extent of Fenton’s assist-

ance as well as his own, and ascnbing the ment of their trans-

lation, reduced to less than half its real proportions, to a
regular revision and correction—mostly imaginary—at Pope’s

hands These falsehoods were deemed necessary by Pope to

protect himself against possible protests from the subsenbers.

In 1722 he edited the poems of Thomas Parnell, and in 1725
made a considerable sum by an unsatisfactory edition of Shake-

speare, m which he had the assistance of Penton and Gay.

Pope, with his economical habits, was rendered independent

by the pecuniary success of his Homer, and enabled to live near

I^ondon The estate at Binfield was sold, and he removed
with his parents to Mawson’s Buildings, Chiswick, in 1716, and
in 1719 to Twickenham, to the house with which his name is

associated Here he practised elaborate landscape gardening
on a small scale, and built his famous grotto, which was really

a tunnel under the road connecting the garden with the lawn
on the Thames He was constantly visited at Twickenham
by his intimates. Dr John Arbuthnot John Gay, Bolingbroke

> I, 4, 19 and 20 are by Fenton, 2, 6, 8, xi, 12, 16, 18, 23, with
notes to all the books, by Broome

* The correspondence with them is given in vol viii of Elwm, and
Courthope's edition

(after his return in 1723), and Swift (during his brief visits to
England m 1726 and 1727), and by many other friends of the

Tory party. With Atterbury, bishop of Rochester, he was on
terms of affectionate intimacy, but he blundered in his evidence
when he was called as a witness on his behalf in 1723.

In 1717 his father died, and he appears to have turned to the

Blounts for sympathy in what was to ^him a very senous

bereavement He had early made the acquaintance of Martha
and Teresa Blount, both of them intimately connected with
his domestic history. Their home was at Mapledurham, near
Reading, but Pope probably first met them at the house of

his neighbour, Mr Englefield of Whiteknights, who was their

grandfather He begun to correspond with Martha Blount
in 1712, and after 1717 the letters are much more serious

in tone He quarrelled with Teresa, who had apparently

injured or prevented his suit to her sister, and although, after

her father’s death m 1718, he paid her an annuity, he seems
to have regarded her as one of his most dangerous enemies.

His friendship with Martha lasted all his life So long as his

mother lived he was unwearying in his attendance on her, but
after her death m 1733 his association with Martha Blount was
more constant. In defiance of the scandal-mongers, they

paid visits together at the houses of common friends, and at

Twickenham she spent part of each day with him. His earlier

attachment to Lady Mary Wortley Montagu was apparently a
more or less literary passion, which perished under Lady Mary’s
ridicule

The year 1723 may be taken as the beginning of the third

period of Pope’s career, when he made his fame as a moralist

and a satirist It may be doubted whether Pope had the stay-

ing power necessary for the composition of a great imaginative

work, whether his crazy constitution would have held together

through the strain He toyed with the idea of writing a grand
epic He told Spence that he had it all in his head, and gave him
a vague (and it must be admitted not very promising) sketch

of the subject and plan of it But he never put any of it on

paper He shrank as with instinctive repulsion from the stress

and strain of complicated designs. Even his prolonged task

of translating weighed heavily on his spirits, and this was a much
less formidable effort than creating an epic He turned rather

to designs that could be accomplished in detail, works of which
the parts could be separately laboured at and put together with
patient care, into which happy thoughts could be fitted that

had been struck out at odd moments and in ordinary levels of

feeling

Edward Young’s satire. The Universal Passion, had just

appeared, and been received with more enthusiasm than any-
thing published since Pope’s own early successes This alone

would have been powerful inducement to Pope’s emulous tem-
per. Swift was finishing Gulliver's Travels, and came over to

England in 1726 The survivors of the Scriblerus Club—Swift,

Pope, Arbuthnot, and Gay—resumed their old amusement of

parodying and otherwise ridiculing bad writers, especially bad
writers in the Whig interest. Two volumes of their Mis-
cellanies in Prose and Verse were published in 1727 A third

volume appeared in 1728, and a fourth was added in 1732
According to Pope’s own history of The Dnnciad, an Heroic

Poem in Three Books, which first appeared on the 28th of May
1728, the idea of it grew out of this Among the Miscellanies

was a “ Treatise of the Bathos or the Art of Sinking in Poetry,”

in which poets were classified, with illustrations, according to

their eminence in the various arts of debasing instead of elevating

their subject No names were mentioned, but the specimens

of bathos were assigned to various letters of the alphabet, which,

the authors boldlv asserted, were taken at random But no
sooner was the treatise published than the scribblers proceeded

to take the letters to themselves, and in revenge to fill the news-

papers with the most abusive falsehoods and scurrilities they

could devise. This gave Pope the opportunity he had hoped

for, and pro\dded him with an excuse for the personalities

of The Dunctad, which had been in his mind as early as 1720

Among the most prominent objects of his satire were Lewis
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Theobald, Colley Cibber, John Dennis, Richard Bentley, Aaron
Hill and Bernard Lintot, who, in spite of his former relations

with Pope, was now classed with the piratical Edmund Curll

The book was published with the greatest precautions It was
anonymous, and professed to be a reprint of a Dublin edition

When the success of the poem was assured, it was republished

m 172Q, and a copy was presented to the king by Sir Robert
Walpole. Names took the place of initials, and a defence

of the satire, written by Pope himself, but signed by his friend

William Cleland, was printed as A letter to the Publisher.”

Various indexes, notes and particulars of the attacks on Pope
made by the different authors satirized were added To avoid

any danger of prosecution, the copyright was assigned to Lord
Oxford, Lord Bathurst and Lord Burlington, whose position

rendered them practically unassailable We may admit that

personal spite influenced Pope at least as much as disinte-

lested zeal for the honour of literature, but in the dispute as to

the comparative strength of these motives, a third is apt to be

overlooked that was probably stronger than either This was
an unscrupulous elfish love of fun, and delight in the creations

of a humorous imagination. Certainly to represent The Dun-
Clad as the outcome of mere personal spite is to give an exag-

gerated idea of the malignity of Pope’s disposition, and an
utterly wrong impression of the character of his satire. He was
not, except in rare cases, a morose, savage, indignant satirist,

but airy and graceful in his malice, revengeful perhaps and
excessively sensitive, but restored to good humour as he thought

over his wrongs by the ludicrous conceptions with which he
invested his adversaries The most unprovoked assault was

on Richard Bentley, whom he satirized in the reconstruction

and enlargement of The Dunctad made in the last years of his

life at the instigation, it is said, of William Warburton In

the earlier editions the place of hero had been occupied by
Lewis Theobald, who had ventured to criticize Pope’s Shake-

speare, In the edition which appeared in Pope’s Works (1742),

he was dethroned in favour of Colley Cibber, who had just

written his Letter from Mr Ctbher to Mr Pope inquiring into

the motives that might induce him in his satyncal writings to be

so frequently fond of Mr Cibber's name (1742) \\’arburton’s

name is attached to many new notes, and one of the preliminary

dissertations by Ricardus Aristarchus on the hero of the poem
seems to be by him
The four epistles of the E^say on Man (1733) were also

intimately connected with passing controversies They belong

to the same intellectual movement with Butler’s Analogy—the

effort of the i8th century to put religion on a rational basis

But Pope was not a thinker like Butler The subject was
suggested to him by Henry St John, Lord Bolingbroke, who
had returned from exile in 1723, and was a fellow-member of

the Scriblerus Club Bolingbroke is said—and the statement

IS supported by the contents of his posthumous works— to

have furnished most of the arguments Pope’s contribirtion

to the controversy consisted in brilliant epigram and illustra-

tion In this didactic work, as in his Essay on Criticism^ he
put together on a sufficiently simple plan a senes of happy
sayings, separately elaborated, picking up the thoughts as he

found them in miscellaneous reading and conversation, and
trying only to fit them with perfect expression His readers

were too dazzled by the verse to be severely critical of the sense.

Pope himself had not comprehended the drift of the arguments
he had adopted from Bolingbroke, and was alarmed when he

found that his poem was generallv interpreted as an apologv

for the free-thinkers Warburton is said to have qualified

its doctrines as “ rank atheism ” and asserted that it was put

together from the ‘‘ wmrst passages of the worst authors ” The
essay was soon translated into the chief European languages,

and in 1737 orthodoxy was assailed by a Swiss professor,

Jean Pierre de Crousaz, in an Examen de Vessay de M, Pope
sur Vhomme Warburton now saw fit to revise his opinion

of Pope’s abilities and principles—for what reason does not

appear. In any case he now became as enthusiastic in his

praise of Pope’s orthodoxy and his genius as he had before been
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scornful, and proceeded to employ his unrivalled powers of

sophistry in a defence of the orthodoxy of the conflicting and
inconsequent positions adopted in the Essay on Man, Pope
was wise enough to accept with all gratitude an ally who was
so useful a fritnd and so dangerous an enemy, and from that

time onward Warburton was the authorized commentator of

his works

The Essay on Man was to have formed part of a series of

philosophic poems on a systematic plan Ihe other pieces

were to treat of human reason, of the use of learning, wit,

education and riches, of cimI and ecclesiastical polity, of the

character of women, &( Of the ten epistles of the Moral
Essays, the first four, written between 1731 and 1735,
connected with this scheme, which w’as never executed.

I here was much bitter, and sometimes unjust, satire in the

Moral Essays and the Imitations ot Horace In these epistles

and satires, which appeared at intervals, he was often the mouth-
piece of his political friends, who were all of them in opposition

to Walpole, then at the height of his power, and Pope chose

the object of his atfacks from among the minister’s adherents

Epistle III
,
“ Of the Use of Riches,” addressed to Allen Bath-

urst, Lord Bathurst, in 1732, is a direct attack on Walpole’s

methods of corruption, and on his financial policy in general,

and the two dialogues (1738) known as the “ Epilogue to the

Satires,” professedly a defence of satire, form an eloquent

attack on the court Pope was attached to the prince of Wales’s

party, and he did not forget to insinuate, what was indeed the

truth, that the queen had refused the prince her pardon on
her deathbed The ** Epistle to Dr Arbuthnot ” contains a de-

scription of his personal attitude towards the scnbblers and is

made to serve as a “ prologue to the satires ” The gross and
unpardonable insults bestowed on Lord Hers^ey and on Lady
Mary Wortley Montagu in the first satire “ to Mr Fortescue

”

provoked angry retaliation from both The description of

Timon’s ostentatious villa in Epistle IV
,
addressed to the earl

of Buihngton, was generally taken as a picture of Canons, the

seat of John Brydges, duke of Chandos, one of Pope’s patrons,

and caused a great outcry, though in this case Pope seems to

have been innocent of express allusion Epistle II
,
addressed

to Martha Blount, contained the picture of Atossa, which

was taken to be a portrait of Sarah Jennings, duchess of

Marlborough One of the worst imputations on Pope’s character

was that he left this passage to be published when he had in

effect received a bribe of £1000 from the duchess of Marl-

borough for Its suppression through the agency of Nathanael

Hooke (d 1763) As the passage eventually stood, it might

be applied to Katherine, duchess of Buckingham, a natural

daughter of James II Pope may have altered it with the

intention of diverting the satire from the original object

He was scrupulously honest in money matters, and always in-

dependent in matters of patronage, but there is some evidence

for this discreditable story beyond the gossip of Horace Wal-
pole {Work<^y ed. P Cunningham, 1 cxliv ), though not suffi-

cient to justify the acceptance it received by some of Popes
biographers To appreciate fully the point of his allusions

requires an intimate acquaintance with the political and social

gossip of the time But apart from their value as a brilliant

strongly coloured picture of the time Pope’s satires have a

permanent value as literature It is justly remarked by Mark
Pattison 1 that “ these Imitations arc among the most original

of his writings” The Mgour and terseness of the diction is

still unsurpassed in English verse. Pope had gained complete

mastery over his medium, the heroic couplet, before he used

it to express his hatred of the political and social evils which

he satirized The elaborate periphrases and superfluous orna-

ments of his earlier manner, as exemplified in the Pastorals and
the Homer, disappeared; he turned to the uses of verse the

ordinary language of conversation, differing from everydav

speech only in its exceptional brilliance and point It is in

these satires that his best work must be sought, and by them
that his position among English poets must be fixed It was

* In his edition of the Satires and Epistles (1866)
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the Hamer chiefly that Wordsworth and Coleridge had m their

eye when they began the polemic against the poetic diction

of the i8th centuf)”, and struck at Pope as the arch-corrupter.

They were historically unjust to Pope, who did not originate

this diction, but only furnished the most finished examples

of It. At the beginning of the 19th century Pope still had
an ardent admirer m Byron, whose first satires are written m
Pope's couplet The much abused pseudo-poetic diction in

substance consisted in an ambition to rise above the vulgar

style/' to dress nature to advantage—a natural ambition when
the arbiters of literature were people of fashion If one com-
pares Pope's “ Messiah or “ hloisa to Abelard," or an im-

passioned passage from the lhady with the originals that he

paraphrased, one gets a more vi\id idea of the consistence of

pseudo-poetic diction than could be furnished by pages of an-

alysis. But Pope merely made masterly use of the established

diction of his time, which he eventually forsook for a far more
direct and \igoroiis style A passage from the Guardian, m
which Philips was commended as against him, runs “ It is

a nice piece of art to raise a proverb ab6ve the vulgar style

and still keep it easy and unaffected Thus the old wish, ‘ God
rest his soul,’ is very finelv turned •

—

** * Then f?entlc Sidney liv*d, the shepherd’s friend,

£tern^ blessings on his shade attend 1

’ "

Pope would have despised so easy a metamorphosis as this

at any period in his career, and the work of his coadjutors in

the Odyssey may be distinguished by this comparative cheapness

of material Broome's description of the clothes-washing by
Nausicaa and her maidens in the sixth book may be compared
with the original as a luminous specimen

Pope’s wit had won for him the friendship of many distin-

guished men, and his small fortune enabled him to meet them
on a footing of independence. He paid long visits at many
great houses, especially at Stanton Harcourt, the home of his

friend Lord Chancellor Harcourt, at Oakley, the seat of Lord

Bathurst, and at Prior Park, Bath, where his host was Ralph
Allen \\ith the last named he had a temporary disagree-

ment owing to some slight shown to Martha Blount, but he

was reconciled to him before his death

He died on the 30th of Mav 1744, and he was buried in the

parish church of Twickenham He left the income from his

property to Martha Blount till her death, after which it was to

go to his half-sister Mjigdalen Rackett and her children His

unpublished MSS were left at the discretion of Lord Bohng-
broke, and his copyrights to Warburton

If we are to judge Pope, whether as a man or as a poet, with

human fairness, and not merely by comparison with standards

of abstract perfection, there ore two features of his times that

must be kept steadily in view—the character of political strife

in those days and the political relations of men of letters As
long as the succession to the Crown was doubtful, and political

failure might mean loss of property, banishment or death,

politicians, playing for higher stakes, played more fiercely and
unscrupulously than in modern days, and there was no con-

trolling force of public opinion to keep them within the bounds
of common honesty Hence the age of Queen Anne is pre-

eminently an age of intrigue The government was almost as

unsettled as m the early days of personal monarchy, and there

was this difference—that it was policy rather than force upon
which men depended for keeping their position Secondly,

men of letters were admitted to the inner circles of intrigue as

they had never been before and as thev have ne\ er been since A
generation later Walpole defied them, and paid the rougher

instruments that he considered sufficient for his purpose in

solid com of the realm; but Queen Anne’s statesmen, whether
from difference of tastes or difference of policy, paid their pnn-
cipal literary champions with social privileges and honourable
public appointments Hence men of letters were directly in-

fected b> the low political morality of the unsettled time And
the clmracter of their poetry also suffered The most promi-

nent defects of the age—the lack of high and sustamed
imagination, the genteel liking for ‘‘ nature to advantage

dressed,” the incessant striving after wit—were fostered, if

not generated, by the social atmosphere.

Pope’s own ruling passion was the love of fame, and he had
no scruples where this was concerned His vanity and his

childish love of intrigue are seen at their worst m his petty

manoeuvres to secure the publication of his letters during his

lifetime These intricate proceedings w^ere uniavelled with

great patience and ingenuity by Charles Wentworth Dilke,

when the false picture of his relations with his contemporaries

which Pope had imposed on the public had been practically

accepted for a century. Elizabeth Thomas, the mistress of

Henry C'romwcll, had sold Pope’s early letters to Henry
Cromwell to the bookseller Curll for ten guineas Ihese were
published in Curll’s Miscellanea in 1726 (dated 1727), and
had considerable success. This surreptitious publication seems
to have suggested to Pope the desirability of publishing his ow’n

correspondence, which he immediately began to collect from
various friends on the plea of preventing a similar clandestine

transaction The publication by Wycherley’s executors of a

posthumous volume of the dramatist’s prose and verse fur-

nished Pope with an excuse for the appearance of his own
correspondence with Wycherley, which was accompanied by a

series of unnecessary deceptions After manipulating his cor-

respondence so as to place his own character m the best light,

he deposited a copy in the library of Edw’ard, second earl of

Oxford, and then he had it printed The sheets WTre offered

to Curll by a person calling himself P T
,
who professed a desire

to injure Pope, but was no other than Pope himself The copy
was delivered to Curll in 1735 after long negotiations by an
agent who called himself R Smythe, with a few originals to

vouch for their authenticity P T had drawn up an adver-

tisement stating that the book was to contain answers from
various peers Curll was summoned before the House of Lords
for breach of pn\ilegc, but was acquitted, as the letters from
peers were not in fact forthcoming Difficulties then arose

between Curll and P T
,
and Pope induced a bookseller named

Cooper to publish a Narrative of the Method hy which Mr
Pope's Prnate Letters were procured by Edmund Curll, Book^
seller (1733) These preliminaries cleared the way for a show
of indignation against piratical publishers and a “ genuine

”

edition of the Letters of Mr Alexander Pope ” (1737, fol and
4to) Unhappily for Pope’s reputation, his friend Caryll, who
died before the publication, had taken a copy of Pope’s letters

before returning them This letter-book came to light m the

middle of the 19th century, and showed the freedom which
Pope permitted himself in editing. The correspondence with
Lord Oxford, preserved at Longleat, afforded further evidence

of his tortuous dealings The methods he employed to secure

his correspondence with Swift were even more discreditable

The proceedings can only be explained as the measures of a

desperate man whose maladies seem to have engendered a

passion for trickery They are related in detail by Elwm m
the introduction to vol 1 of Pope’s Works A man who is said

to have “ played the politician about cabbages and turnips,”

and who “ hardly drank tea without a stratagem," was not

likely to be straightforward in a matter m which his ruling

passion was concerned Against Pope’s petulance and “ general

love of secrecy and cunning " have to be set, m any fair judg-

ment of his character, his exemplary conduct as a son, the

affection with which he was regarded in his own circle of

intimates, and many well-auihenticated instances of genuine

and continued kindliness to persons m distress

Bibliography —Various collected editions of Pope's Works
appearf»d dunn/sr his lifetime, and m 1751 an edition in nine volumes
was published by a syndicate of booksellers “ with the commentaries
of Mr Warburton " Warburton interpreted his editorial nghts very
liberally By his notes he wilfully misrepresented the meaning oi

the allusions in the satires, and made them more agreeable to his

friends and to the court, while he made opportunities for the gratifi-

cation of his own spite against various individuals. Josoph Warton’s
edition m 1797 added to the mass of commentary wi^out giving
much new elucidation to the allusions of the text, which even Swift,
with his exceptional facilities, had found obscure In 1769-1807 an
edition was issued which included Owen Ruffhead’s Life of Alexander
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Pope {i7(>^)) inspired by Warburton. The notes of many com-
mentators, with some letters and a memoir were included in the
Works of Alexander Pope, edited by W L Bowles (10 vols

,
iSoO)

His Poetbcal Works w'crc edited by Alexander Dyce (i 856) , by R Car-
ruthers (1858) for Bohn's Libraary, by A W Ward Globe Edition,"

1869), &c Materials for a definitive edition were collected by John
Wilson Croker and formed the basis of what has become the standard
version, Tke Works of Alexander Pope (lo vols

,
1871-1898)

,
including

unpuWishod letters and other nenv material, with introduction and
notes by W Elwin and W J Courthope* The life of Pope in

vol V was contributed by Professor Courthope The chief original
autlionty besides Pope’s correspondence and Ruffhead's Life is

Joseph Spence's Anecdotes, published by S W Singer in 1820
Samuel Johnson gives a good estimate of Pope in his Lives of the

Poets The best modern livca are that by Professor Courthope,
already mentioned, and Alexander Pope^ by bir L. Stephen, in the
‘

‘ English Men of Letter^,” series (1880) See also George Poston, Mr
Pope • Hts Life and Times (1909) The first check to the admiration
that pievaded during Pope's lifetime was given by the publieation of
joscjih W irlon’s hssay on the Writings and <iemus of Pope (vol 1 ,

1757, vol 11
, 1782) Wartoii had a sincere appreciation of Pope's

work, but Ik Ixgau the leaction which culminated with the
romantic wnters of the beginning of the 19th century, and set the
fashiOTi of an undue disparagement of Pope's gc-nias as a poet with
enduring effects on popular opinion Thomas Campbell's criticism

in his ^pennu ns of the British Poets provokt'd a controversy to which
WiUiam Ilazhtt, Byron and W L Bowles contributed For a
discussion of Pope’s position as one of the great men of letters m the
1 8th century who emancipated the mstIves from patronage, sec
A Bcljame, Le Public et les hommes de lettres en Angleterrc au dix-

huitthne sihle {1881), a section of Ts^eac D'lsraeli's Quarrels of
Authors lb devoted to Pojx s literary animosities, and most impor-
tant contributions to many vexed questions in the biography of
Pope, espciCially the publication of his letteis, were made by C W
Oilike in Notes and Queries and the Athenaeum These artxlas
were' reprinted by bis grandson, bir Charles iJdkc, in 1875, as The
Papers of a Critic (W M , M Br

)

POPEy ALEXANDER (1763-1835), Irish actor and painter,

was born in Cork, and was educated to follow his father’s

profession of miniature painting He continued to paint

miniatures and exhibit them at the Royal Academy as late as

1821, but at an early date he took the stage, first appearing

in I^ndon as Oroonuko in 1 785 at Covent Garden He remained
at this theatre almost continuously for nearly twenty years,

tlien at the Haymarkct until his retirement, playing leading

parts, chiefly tragic He was particularly esteemed as Othello

and Henry VIII He died on the 22nd of March 1835 I^npe

was thrice married His first wife, Elizabeth Pope {c, 1741^

1797), a favourite English actress of great versatility, was billed

before her marriage as Miss Younge His sc( ond wife, Maria Ann
Pope (1775-1803), also a popular acUess, was a member of an
Irish family named Campion His third wife, Clara Mana Pope
(d. 1838), was the widow of the artist Francis Wheatley, and
herself a skilful painter of figures and of flowers

POPE, JANE (1742-1818), English actress, daughter of a

London theatrical wig-maker, and began playing in a Lilli-

putian company for Garrick in 1756 Trom this she speed’ly

developed into soubrette roles. She was Mrs Candour in The
School for Scandal at its first presentation (1777), and thereafter

she had many important parts confided to her She was the

life-long friend of Mrs Chve, and erected the monument at

Twickenliam to the latter’s memory She was not only an

admirable actress, but a woman of blameless life, and was
praised by all the literary critics of her day—unused to such a

combination. She died on the 30th of July 1818.

POPE, JOHN (1822-1892), American soldier, was the son

of Nathaniel Pope (1784-1850), U S. judge for the district of

Illinois, and was born at Louisville, Kentucky, on the i6th of

March 1822 He graduated at the United States Military

Academy m 1842 and was assigned to the engineers. He served

in the Mexuan War, receiving the brevets of ist lieutenant and

captain for his conduct at Monterey and Buena Vista Sub-

sequently he was engaged m engineering and exploring work,

mainly in New Mexico, and in surveying the route of a Pacific

railroad. He was commissioned captain in 1856 He was

actively opposed to the Buchanan administration, and a speech

which he made in connexion with the presidential campaign

of i860 caused him to be summoned before a court-martial

Early in the Civil War he was placed, as a brigadier-general

U S.V ,
in charge of districts of Missouri, which by vigorous

campaigning against guerrilla bands and severe administration
of the civil potation he quickly reduced to ordei. In 1862,
along with the gunboat flotilla on the Mississippi, Pope and
his Army of the Mississippi obtained a great success by the
capture of the defences of New Madnd and Island No. 10,

with nearly 7000 prisoners Pope subsequently joined the

combined army under Halleck, and took part in the siege of

Corinth He was now a major-general U S V The repu-
tation he had thus gained as an energetic leader quickly
placed him m a high command, to which he proved to be quite
unequal The Army of Virginia,” as his new forces were
styled, had but a brief career At the very outset of his Virginian

campaign Pope, by a most ill-advised order, in which con-
trasted the performances of the Western troops with the failures

of the troops in Virginia, forfeited the confidence of his cfficers

and men Ihe feelmg of the Army of the Potomac (which was
ordered to his support) was equally hostile, and the short opera-

tions culminated in the disastrous defeat of the second battle of

Bull Run Pope w«s still sanguine and ready for another trial of

strength, but he w as soon compelled to realize the impossibility

of retneving his position, and resigned the command. Bitter

controversy arof»e ov<“r these events Halleck, the general-m-

chief, was by no means free from blame, but the public odium
chiefly fell upon Geneials McClellan ard Fit?-John Porter, against
wlKim Pope, while admitting his own mistakes, made grave
charges Pope was not again employed in the Civil War, but in

command of the Department of the North-West he showed his

former skill and vigour m dealing with Indian nsings In 1865
he was made brevet major-general USA (hav mg become
brigadier-general on his appointment to the Army of Virginia),

and he subsequently was m charge of vanous military districts

and departments until his retirement in 1886 In 1882 he was
promoted to the full rank of maior-general USA General

Pope died at Sanduaky, Ohio, on the 23rd of September 1892

He was the author of vanous works and papers, including railway
reports {Pacific Railroad Reports vol in) and The Campaign of
Virginia (Washington, ^865)

POPE, SIR THOMAS (c 1507-1559), founder of Trinity College,

Oxford, w^as born at Deddmgton, near Banbury, Oxfordshire,

probably in 1507, for he was about sixteen years old when his

father, a yeoman farmer, died in 1523. He was educated at

Banbury school and Eton College, and entered the court of

chancery He there found a fnend and patron in the lord

chancellor Thomas Audley As clerk of briefs in the star

chamber, warden of the mint (1534-1536), clerk of the crown in

chancery (1537), and second officer and treasurer of the court

for the settlement of the confiscated property of (he smaller

religious foundations, he obtained wealth and influence In this

last office he was superseded in 1^41^ but from 1547 to 1553 he

was again employed as fourth officer He himself won by grant

or purchase a considerable share m the spioils, for nearly thirty

manors, which came sooner or later into his possession, were
originally church property ” He could have rode,” said Aubrey
” in his owne lands from Cogges (by Witney) to Banbury, about

18 miles” In 1^3) he was knighted The religious changes

made by Edward VI were repugnant to him,but at the beginning

of Mary’s reign he became a member of the privy council In

1556 he was sent to reside as guardian in Elizabeth’s house

As early as 1555 he had begun to arrange for the endowment of a

college at Oxford, for which he bought the site and binldmgs of

Durham College, the Oxford house of the abbey of Durham, from

Dr George Owen and William Mart}Tn. He received a royal

charter for the establishment and endowment of a college of the
“ Holy and Undivided Trinity ” on the 8th of March 1556. The
foundation provided for a president, twelve fellows and eight

scholars, with a schoolhouse at Hooknorton The number of

scholars w'as subsequently increased to twelve, the sthoolhouse

being giv'en up On the 28th of March the members of the

college were put in possession of the site, and they were formally

admitted on the 29th of May 1556. Pope died at Clerkenwell

on the 29th of January 1559, and was buried at St Stephen’s,
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Walbrook; but his remains were subsequently removed to

Trinity College, where his widow erected a semi-Gothic alabaster

monument to his memory He was three times married, but

left no children Much of his property was left to charitable

and religious foundations, and the bulk of his Oxfordshire

estates passed to the family of his brother, John Pope of

Wroxton, and his descendants, the viscounts Dillon and the

earls of Guilford and barons North

The life, by H E D Blakiston, in the Dtct Nat Btog
,
corrects

many errors m Thomas Warton's Lxfe of Str Thomas Pope (1772)
Further notices by the same authority are m his Trtnity College

(1898), m the “ College Histones ’* series, and m the English
Historical Review (April, 1896)

POPE-JOAN, a round game of cards, named after a legendary

female Pope of the 9th century An ordinary pack is used, from

which the eight of diamonds has been removed, and a special

round board in the form of eight compartments, named respec-

tively Popc-Juan, Matrimony, Intrigue, Ace, King, Queen, Knave
and Game (King, Queen and Knave are sometimes omitted)

Each player—any number can play—contributes a stake, of

which one counter is put into the divisions Ace, King, Queen,
Knave and Game, two into Matrimony and Intrigue, and the

rest into Pope-Joan This is called “ dressing the board The
cards are dealt round, with an extra hand for “ stops,” t e cards

which stop, by their absence, the completion of a suit, thus the

absence of the nine of spades stops the playing of the ten The
last card is turned up for trumps Cards in excess may be dealt

to ‘‘ slops,” or an agreed number may be left for the purpose, so

that all players may have an equal number of cards. If an
honour or Pope (nine of diamonds) is turned up, the dealer

takes ^he counters in the compartment so marked. Sometimes
the turning-up of Pope settles the hand, the dealer taking the

whole pool. The Ace is the lowest card, the King the highest.

The player on the dealer’s left plays a card and names it
, the

player who has the next highest then plays it, till a stop is played,

i c. a card of which no one holds the next highest All Kings are

of course stops, also the seven of diamonds, also the cards next

below the dealt stops, and the cards next below the played cards

After a stop the plaved cards are turned over, and the player of

the stop (the card last played) leads again 1 he player who gets

nd of all his cards first takes the counters in “ Game,” and
receives a counter from each player for every card left in his

hand, except from the player who may hold Pope but has not

played it The player of Ace, King, Queen or Knave of trumps
takes the counters from that compartment If King and Queen
of trumps are m one hand, the holder takes the counters in

“ Matrimony ”, if a Queen and Knave, those in “ Intrigue if

all three, those in the two compartments
, if they are in different

hands these counters are sometimes diyided Unclaimed stakes

are left for the next pool. Pope is sometimes considered a

universal “ stop
”

POPERINGHE, an ancient town of West Flanders, 12 m W of

Ypies. Pop (1904), 11,680 It contains a fine church of the
nth century, dedicated to St Betin In the 14th century it

promised to become one of the principal communes in Flanders,

but having incurred the resentment of Ypres on a matter of trade

rivalry it was attacked and captured by the citizens of that

place, who reduced it to a very subordinate position There are

extensive hop gardens, bleaching grounds and tanneries in the

neighbourhood of the town.
POPHAM, SIR HOME RIGGS (1762-1820), British admiral,

was the son of Stephen Popham, consul at Tetuan, and was
his mother’s twenty-first child He entered the navy in 1778,
and served with the flag of Rodney till the end of the war. In

1783 he was promoted lieutenant, and was for a time engaged
on survey service on the coast of Africa Between 1 787 and 1 793
he was engaged in a curious series of adventures of a commercial
nature m the Eastern Sea—sailing first for the Imperial Ostend
Company, and then in a vessel which he purchased and m part

loaded himself During this time he took several surveys and
rendered some services to the East India Company, which were
officially acknowledged; but in 1793 his ship was seized, partly

POPILIA, VIA
on the ground that he was carrying contraband and partly

because he was mfnnging the East India Company s monopoly.
His loss was put at £70,000, and he was entangled in litigation

In 1805 he obtained compensation to the amount of £25,000.
The case was a hard one, for he was undoubtedly sailing with the

knowledge of officials in India. While this dispute was gomg
on Popham had resumed his career as a naval officer. He
served with the army under the duke o! York in Flanders as
“ superintendent of Inland Navigation ” and won his confidence

The protection of the duke was exercised with so much effect that

Popham was promoted commander in 1794 and post-captain in

1795 He was now engaged for years in co-operating in a naval

capacity with the troops of Great Britain and her allies. In the

Red Sea he was engaged in transporting the Indian troops em-
ployed in the expulsion of the French from Egypt. His bills

for the repair of his ship at Calcutta were made the excuse for

an attack on him and for charging him w^th the amount It

was just the time of the general reform of the dockyards, and
there was much suspicion in the air It was also the case that

St Vincent did not like Popham, and that Benjamin Tucker

(1762-1829), secretary to the admiralty, who had been the

admiral’s secretary, was his creature and sycophant. Popham
was not the man to be snuffed out without an effort He
brought his case before Parliament, and was able to prove that

there had been, if not deliberate dishonesty, at least the very

grossest carelessness on the part of his assailants In 1806 he
co-operated with Sir David Baird in the occupation of the Cape
He then persuaded the authorities that, as the Spanish Colonies

were discontented, it would be easy to promote a rising in Buenos
Ayres The attempt was made with Popham’s squadron and
1400 soldiers; but the Spanish colonists, though discontented,

!

were not disposed to accept British help, which would in all

probability have been made an excuse for establishing dominion.
They rose on the soldiers who landed, and took them prisoners

Popham was recalled, and censured by a court-martial for leaving

his station; but the City of London presented him with a sword
of honour for his endeavours to “ open new markets,” and the

sentence did him no harm He held other commands in (on-

nexion with the movements of troops, was promoted rear-admiral

in 1814, and made K C B in 1815 He died at Cheltenham on
the loth of September 1820, leaving a large familv Popham
was one of the most scientific seamen of his time He did much
useful survey work, and was the author of the code of signals

adopted by the admiralty in 1803 and used for many years

POPHAM, SIR JOHN {c 1531-1607), English judge, was
born at Huntworth, m Somerset, about 1531 He was educated at

Balliol ( ollege, Oxford, and called to the bar at the Middle Temple.
Concerning his early life little is known, but he was probably a

member of the parliament of 1558 He was recorder of Bristol,

and represented that city in parliament in 1571 and from 1572
to 1583. He was elected Speaker in 1580, and in 1581 became
attorney-general, a post which he occupied until his appoint-

ment as lord chief justice m 1592. He presided at the

trials of Sir Walter Raleigh and Guy Fawkes. Towards the end
of his life Popham took a great interest in colonization, and was
instrumental in procuring patents for the London and Plymouth
companies for the colonization of Virginia. Popham was an
advocate, too, of transportation abroad as a means of punishing

rogues and vagabonds His experiment in that direction, the

Popham colony, an expedition under the leadership of his brother

George (c. 1550-1608), had, however, but a brief career in its

settlement (1^7) on the Kennebec River. Popham died on the

10th of June 1607, and was buried at Wellington, Somerset.

See Foss, Lives of the Judges , J Winsor, History of America,
vol 111

POPILIA, or PoPiLLiA, VIA, the name of two ancient roads in

Italy, (i) A highroad running from the Via Appia at Capua to

Regium, a distance of 321 m. right along the length of the

peninsula, and the main road through the interior of the country,

not along the coast. It was built in 150 b.c by the censor M
Popilius Laenias or in 132 b.c, by the consul P. Popilius, (2) A
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highroad from Arimmum to Aquileia along the Adriatic coast

It no doubt originally came into use when Aquileia was founded

as a frontier fortress of Italy in i8i b c
,
and Polybius gives the

distance correctly as 178 m In 132 it was reconstructed

by the consul P Popihus, one of whose milestones has been

found near Atria It ran along the shore strip (Lido) from Ari-

minum to Ravenna (33 m ), where it was usual in imperial times

for travellers to take ship and go by canal to Altinum {q v ),

and there resume their journey by road, though we find the

stations right through on the Tabula Peutingenana, and Narses

marched in 552 from Aquileia to Ravenna (T. A5.)

POPINJAY (O Fr papegatj or poptngay, onomatopoeic,

original), an old name for a parrot Except in its transferred

sense of a dressed-up, vain or conceited, empty-headed person,

the word is now only used historically of a representation or

image of a parrot swinging from a high pole and used as a mark
for archery or shooting matches This shooting at the popinjay

(see Archery) was formerly a favourite sport. “ Popinjay
’’

IS still the proper heraldic term for a parrot as a bearing or

charge

POPLAR, an eastern metropolitan borough of I^ndon,
England, bounded N by Hackney, S by the river Thames, and
W by Stepney and Bethnal Green, and extending E to the

boundary of the county of London Pop. (1901), 168,822

The river Lea, which the eastern boundary generally follows, is

believed to have been crossed towards the north of the modern
borough by a Roman road, the existence of w^hich is recalled by
the distnct-name of Old Ford, while Bow (formerly Stratford-

le-Bow or Stratford-atte-Bowe) was so named from the bow
or arched bridge which took the place of the ford in the time of

Henry II. South of these districts lies Bromley, in the south-

east the borough includes Blackwall
;
and a deep southward bend

of the Thames here embraces the Isle of Dogs Poplar falls

within the great area commonly associated with a poor and
densely crowded population under the name of the “ East End
It is a district of narrow, squalid streets and mean houses, among
which, however, the march of modem improvement mav be seen

m the erection of model dwellings, mission houses and churches,

and various public buildings In the north a part of Victoria

Park is included In Blackwall and the Isle of Dogs streets

give place to the extensive East and West India Docks (opened

in 1806) and Millwall Dock, with shipbuilding, engineering,

chemical and other works along the river Blackwall has been
a shipping centre from early times. From the south of the

Isle of Dogs (the portion called Cubitt Town) a tunnel for foot-

passengers (1902) connects with Greenwich on the opposite

shore of the Thames, and lower down the river is the fine Black-

wall Tunnel, carrying a wide roadway, completed by the London
County Council m 1897 at a cost, inclusive of incidental expenses,

of £1,383,502 Among institutions the Poplar Accidents Hospital

mav be mentioned Near the East India Docks is the settlement

of St Fndeswide, supported by Christ Church, Oxford In
Canning Town, which continues this district of poverty across

the I^a, and so outside the county of London, are Mansfield

House, founded from Mansfield College, Oxford
;
and a Women’s

Settlement, especially notable for its medical work The
metropolitan borough of Poplar mcludes the Bow and Bromley
and the Poplar divisions of the Tower Hamlets parliamentary

borough, each returning one member. The borough council

consists of a mayor, 7 aldermen and 42 councillors. Area,

2327 7 acres.

POPLAR (Lat. PopuUu)^ the name of a small group of catkin-

bearing trees belonging to the order Saltcaceae The catkins

of the poplars differ from those of the nearly allied willows in

the presence of a rudimentary perianth, of obliquely cup-shaped

form, within the toothed bracteal scales, the male flowers

contain from eight to thirty stamens, the fertile bear a one-
celled (nearly divided) ovary, surmounted by the deeply cleft

stigmas; the two-valved capsule contains several seeds, each
furnished with a long tuft of silky or cotton-like hairs The
leaves are broader than m most willows, and are generally

either deltoid or ovate in shape, often cordate at the base, and
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frequently with slender petioles vertually flattened Many of

the spec les attain a large size, and all are of very rapid growth
The poplars are almost entirely confined to the north temperate
zone, but a few approach or even pass its northern kmit, and they
are widely distributed within that area, they show, like the

willow s, a partiality for moist ground and often line the nver-sides

m otherwise treeless districts. There are about twenty species,

but the number cannot be very accurately defined—several,

usually regarded as distinct, being probably merely variable

forms of the same type, and the ease with which the trees inter-

cross has led to the appearance of many hybrids All yield a
soft, easily-worked timber, which, though very perishable when
exposed to weather, possesses sufficient durability when kept
dry to give the trees a certain economic value Many of the

species are used for paper-making

Of the European kinds one of the most important and best

marked forms is the white poplar or abele, P. alba, a tree of

large size, with rounded spreading head and curved branches,

which, like the trupk, are covered with a greyish white bark,

becoming much furrowed on old stems The leaves are ovate

or nearly round in general outline, but with deeply waved,
more or less lobed and indented margins and cordate base;

the upper side is of a dark green tint, but the lower surface is

clothed with a dense white down, which likewise covers the

young shoots— givmg, with the bark, a hoary aspect to the whole
tree As in all poplars, the c atkins expand in early spring, long

before the leaves unfold
, the ovaries bear four linear stigma lobes

,

the capsifles ripen m May A nearly related form, which may
be regarded as a sub-species, canescensy the grey poplar of the

nurseryman, is distinguished from the true abele by its smaller,

less deeply cut leaves, which are grey on the upper side, but not
so hoary beneath as those of P alba, the pistil has eight stigma

lobes Both trees occasionally attain a height of 90 ft or more,

but rarely continue to form sound timber beyond the first half-

century of growth, though the trunk will sometimes endure for

a hundred and fifty years The wood is very white, and, from
Its soft and even grain, is employed by turners and toy-makers,

while, being tough and little liable to split, it is also serviceable

for the construction of packing cases, the linmg of carts and
waggons, and many similar purposes

,
when thoroughly seasoned

It makes good flooring planks, but shrinks much in drying,

weighing about 58 lb per cubic foot when green, but only 33J lb

when dry The white poplar is an ornamental tree, from its

graceful though somewhat irregular growth and its dense

hoary foliage
,
it has, however, the disadvantage of throwing up

numerous suckers for some yards around the trunk.

The grey and white poplars are usually multiplied by long

cuttings; the growth is so rapid in a moist loamy soil that,

according to Loudon, cuttings 9 ft m length, planted beside

a stream, formed in twelve years trunks 10 in. in diameter.

Both these allied forms occur throughout central and southern

Europe, but, though now abundant in England, it is doubtful
whether they are there indigenous P alba suffers much from
the rav ages of wood-eating larvae, and also from fungoid growths,

especially where the branches have been removed by pruning or

accident.

P mgra, the black poplar, is a tree of large growth, with dark,

deeply furrowed bark on the trunk, and ash-coloured branches;

the smooth deltoid leaves, serrated regularly on the margin, are

of the deep green tint which has given name to the tree; the

petioles, slightly compressed, are only about half the length of

the leaves The black poplar is common in central and southern

Europe and m some of the adjacent parts of Asia, but, though
abundantly planted in Britain, is not there indigenous. The
wood is of a yellowish tint In former days this was the preva-

lent poplar in Britain, and the timber was employed for the

purposes to which that of other species is applied, but has been
superseded by P. momliiera and its varieties, it probably fur-

nished the poplar wood of the Romans, which, from its lightness

and soft tough grain, was in esteem for shield-making; m con-

tmental Europe it is still m some request; the baik, in Russia,

is used for tanning leather, while m Kamchatka it is sometimes
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ground up and mixed with meal

, the gum Micreted by the buds
was employed by the old herbalists for various medicinal

purposes, but is probably nearly inert; the cotton-Iike down of

the seed lias been converted into a kind of vegetable felt, and
has also been used in paper-making A closely related form is

the well-known Lombardy poplar, P fastigiata, lemarkable for

its tall, cypress-like shape, caused bv the nearly vertical growth
of the branches Probably a mere variety of the black poplar.

Its native land appears to have been Persia or some neighbouring

country, it was unknown in Italy m the days of Pliny, while

from remote times it has been an inhabitant of Kashmir, the

Punjab, and Persia, where it is often planted along roadsides

for the purpose of shade; it was probably brought from these

countries to southern Europe, and derives its popular name
from Its abundance along the banks of the Po and other rivers

of Lombardy, where it is said now to spring up naturally from
seed, like the indigenous black poplar It was introduced

into France m 1749, and apperirs to ha^ e been grown m Germany
and Britain soon after the middle of the Jast century, if not

earlier The Lombardy poplar is valuable chiefly as an orna-

mental tree, Its timber being of \ery inferior quality, its tall,

erect growth renders it useful to the landscape-gardener as a

relief to the rounded foims of other trees, or in contrast to the

horizontal lines of the lake or river-bank where it delights to

grow In Lombardy and France tall hedges are sometimes
formed of this poplar for shelter or shade, while 111 the suburban

parks of Britain it is serviceable as a screen for hiding buildings

or other unsightly objects from view
,

its growth is extremely

rapid, and it often attains a height of 100 ft. and upwards,

while from 70 to 80 ft is an ordinary size in favourable situa-

tions

P canadensis, the " cotton-woocl " of the western prairies, and
its varieties art perhaps the most useful trots ol the genus, often

forming almost the only arborescent vegetation oa the great

American plains It is a tree of rather large growth, sometimes
100 ft high, with rugged grey trunk 7 or 8 ft in diameter, and with
the shoots or young branches more or less angular, the glossy
deltoid leaver are sharply pointed, somewhat cordate at the base,

and with flattened petioles, the fertile calkins ripen about the middle
of June, when their opening cap .ules discharge the cottony seeds

which have given the tree its common western name, m New England
It IS sometimes called the “ river poplar ” The cotton-wood
timber, though soft and perishable, is of value in its praine habitats,

where it is frequently tne only available wood cither for carpentry
or fuel, it has ocen planted to a considirablc extent in some parts of

Europe, but in England a form of this species known as P monthfera
IS generally preferred from its larger and more rapid growth Tn
this well-known variety the young shoots are but slightly angled,

and the branches m the second year become round, the deltoid
short-pointed leaves are usually straight or even rounded at the base,

but sometimes arc slightly cordate, the capsules npen in Bntain
about the middle of May Phis tree is of extremely rapid giowth.
and has been known to attain a height of 70 ft m sixteen years,
it succeeds best m deep loamy soil, but will flourish in nearly any
moist but well drained situation The timber is much used in some
rural districts for flooring, and is durable for indoor purposes when
protected from dry-rot; it has, like most poplar woods, the property
of resisting fire better than other timber Ihe native country of

this form has been much disputed , but, though stiU known in many
British nurseries as the ' black Italian poplar/' it is now well ascer-

tained to be an indigenous tree m many parts of Canada and the
States, and is a mere variety of P canadensis

,

it seems to have been
first brought to England from Canada in 1772 In Amenca it

seldom attains the large size it often acquires in England, and it is

there of less rapid growth than the prevailing form of the western

?
lains, the name of “ cotton-wood " is locally given to other species
* macropkylla or candteans, commonly known as the Ontario

poplar, IS remarkable for its very large heart-shaped leaves^ some-
times lo m long, it IS found m New England and the milder parts
of Canada, and is frequently planted in Britain, its growm is

extremely rapid in moist land, the buds are covered with a balsamic
secretion The true balsam poplar, or tacamahac, P balsamtfera,
abundant In most parts of Canada and the northern States, is a
tree of rather large growth, often of somewhat fastigiate habit, with
round shoots and oblong-ovatc sharp-pointed leaves, the base never
Cordate, the petioles round, and the disk deep glossy green above
but somewhat downy below This tree, the liSard of the
Canadian voyageur, alxiunds on many of the nver sides of the north-
western plains, it occurs m the neighbourhood of the Great Slave
I^e and along the Mackenzie Kiver, and forms much of the drift-

wood of the Arctic coast In these northern habitats it attains

a large size, the wood is very soft, the buds yield a gum-like balsam,

from which the common name is derived, considered valuable as an
antiscorbutic, this is said also to have diuretic properties, it was
formerly imported into Europe in small quantities under the name of
" baume focot," being scraped off in the spring and put into shells
This balsam gives the tree a fragrant odour when the leaves aie
unfolding Ihe tree grows well m Britain, and acciuires occasionally
a considerable size Its fragrant shoots and the fine yellow green
of the young le iccummciid it to the ornanuntal planter It is

said by Alton lo have been introduced into Britain about the end
of the tyth century
P euphtaiica, behoved to be the weeping willow of the Scriptures,

IS a large tree remarkable for the variabihty in tlie shape of its leaves,
which are linear m young trees and vigoious shoots, and broad and
ovate on older branches It is a native of North Africa and Western
and Central Asia, including North-West India With the date
palm It is behoved to have funushed the rafters for the buildings of
Nineveh.

POPLIN, or TyiBiNKT, a mixed textile fabric consisting of a

silk warp with a weft of worsted yarn. As the weft is m the form
of a stout cord the fabric has a ridged structure, like rep, which
gives depth and softness to the lustre of the silky surface*

Eoplins are used for dress purposes, and for rich upholstery

woik The manufacture is of Freni h origin
, but it was brought

to England by the Huguenots, and has long been specially

associated with Ireland Tlie French manufacturers distinguisii

between popelines umes or plain poplins and popeltnes d dts-

positions or ^cossaises, equi\ alent to Scotch tartans, in both of

which a large trade is done with the United States from Lyons.

POPOCATEPETL (Aztec popoca to smoke ’ tepetl moun-
tain ”), a dormant volcano in Mexico in lat. 18® 47'' N.,

long. 98*^ 33' 1" W
,
which with the neighbouring Ixtaccihuatl

(.\ztec “ white woman ”) forms the south-eastern limit of the

great b.ism known as the “ Valley of Mexico As it lies in

the state of Puebla and is the dominating featuie in the views

from the city of that name, it is sometimes colled the Puebla
volcano It is the second highest summit in Mexico, its shapely,

snow-covered cone rising to a height of 17,876 ft., or 438 ft

short of that of Orizaba This elevation was reported by the

Mexican geological survey in 1895, Mexican Geo-

graphical Society calculated the elevation at 17,888 ft
,

it may
be accepted as nearly correct Ihe bulk of the mountain con-

sists of andesite, but porphyry, obsidian, trachyte, basalt, and
other similar rocks are also represented. It has a stratified

cone showing a long period of activity At the foot of the

eastern slope stretches a vast lava field—the “ malpays ”

{malapais) of Atlachayacatl—which, according to Humboldt,
lies 60 to 80 ft above the plain and extends 18,000 ft east to

west with a breadth of 6000 ft. Its formation must be of great

antiquity The ascent of Popocatepetl is made on the north-

eastern slope, where rough roads are kept open by sulphur

carriers and timber cutters Describing his ascent in 1904,

Hans Gadow states that the forested region begins m the foot-

hills a little above 8000 ft
,
and contmucs up the slope to an

elevation of over 13,000 ft. On the lower slopes the forest i.s

composed m great part of the long-leaved Pinus licphylla,

accompanied by deciduous oaks and a vancty of other trees

and shrubs From about 9500 ft to 11,500 ft the Mexican
oyamel,’’ or fir {Ahes reltgtosa) becomes the pimcipal species,

interspersed with evergreen oak, arbutus and elder. Above this

belt the firs gradually disappear and are succeeded by the short-

leaved Pinus montezuniae, or Mexican “ ocote ”—one of the

largest species of pine in the republic These continue to the

upper tree-line, accompanied by red and purple Pentsiemon and
light blue lupins in the open spaces, some ferns, and occasional

masses of alpme flowers. Above the tree line the vegetation

continues onlv a comparatively short distance, consisting

chiefly of tussocks of coarse grass, and occasional flowering

plants, the highest noted being a little Draba At about 14,500 ft.

horses are left behind, though they could be forced farther

up through the loose lava and ashes On the snow-covered

cone the heat of the sun is intense, though the thermometer

recorded a temperature of ^ptember. The reflection

of light from the snow is blinding The nm of the crater is

reached at an elevation of about 17,500 ft. Another descrip-

tion places the snow-lme at 14,268 ft
,
and the upper tree-line
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a thousand feet lower A detailed description of the volcano

was published by the Mexican geological survey m 1895 accord-

ing to which the crater is elliptical in form, 2008 by 1312 ft
,
and

h^ a depth of 1657 ft below the summit of the highest pinnacle

and 673 ft below the lowest part of the rim, which is very

irregular m height The steep, ragged walk of the crater show
a great variety of colours, intensified by the light from the deep

blue sky above Huge patches of sulphur, some still smouldering,
are everywhere visible, intermingled with the white streaks of

snow and ice that fill the crevices and cover the ledges of the

black rock? The water from the melted snow forms a small

lake at the bottom of the crater, from which it filters through

fissures to the heated rocks below and thence escapes as steam
or through other fissures to the mineral springs at the moun-
tain's base Tlie Indian sulphur miners go down by means
of ladders, or are lowered by rope and windlass, and the mineral

IS sent down the mountain side in a chute 2000 to 3000 ft Some
observers report that steam is to l:>e seen rising from fissures in

the bottom of the crater, and all are united in speaking of the

fumes of burning sulphur that rise from its depths That
volcanic mflueiK es are still present may be inferred from the

circumstance that the snow cap on Popocatepetl disappeared
just before the remarkable series of earthquakes that shook the

w^hole of Central Mexico on the 30th and 31st of July 1909.

It is believed that Diego de Ordaz vms the first European to

reach the summit of Popocatepetl, though no proof of this remains
further than that Cortfe sent a party of ten m.en m i ^519 to ascend
a burning mountain In T522 Francisco Montano made the

ascent and had himself let down into the crater a depth of 400 or

500 ft No second ascent is recorded until April and November
1827 (sec Brant? Mayer, Mexico, vol 11 ) Other ascents were
made m 1834, 1848 and subsequent years, members of the

Mexican geological survey spending t\No days on the summit
in

POPPER, DAVID (1846- ), Bohemian violoncellist, was
born at Prague, and educated musically at the conservatonum
there, adopting the \ ello as his professional instrument He was
soon recognised, largely through von Bulow, as one of the
finest soloists of the time, and played on tours throughout the

European capitals In 1872 he married the pianist Sophi

Menter, from whom he w^as separated m 1886 In 1S96 he
became professor at the Royal Conservatoire at Budapest He
published various works, mainly compositions for the Velio,

together with four volumes of studies arranged as a violoncello

school.

POPPO, ERNST FRIEDRICH (1794-1866), German classical

scholar and schoolmaster, was born at Guben in Brandenburg
on the 13th of August, 1794 In 1818 he was appointed director

of the gymnasium at Frankfort-on-the-Oder, where he died on

the 6th of November 1866, having resigned his post three years

before Poppo was an extremely successful teacher and
organizer, and m a few years doubled the number of pupils

at the gymnasium He is chiefly known, however, for his

exhaustive and complete edition of Tnurydides in four parts

(it vols
,
1821-1840), containing (1 ) prolegomena on Thucydides

as an historian and on his language and style (Eng trans. by
G Burges, 1837), accompanied by histoncal and geographical

essays; (11.) text with schoha and critical notes
;
(111.) commentary

on the text and scholia] (iv.) indices and appendices For the

ordinary student a smaller edition (1843--1851) was prepared,

revised after the author’s death by T M Stahl (1875-1889)

See R. Schwarze m Allgeincine d&ntsche Biographte and authorities

there referred to,

POPPYr in botany, a genus of plants known botanically as

papaver, the type of the family or natural order Papaveraceae

They are annual and perennial erect herbs containing a milky

juice, with lobed or cut leaves and generally long-stalked regular

showy flowers, which are nodding in the bud stage The
sepals, very rarely three, which are two in number, fall off as

the flower opens, the four (very rarely five or six) j>etals, which

are crumpled in the bud stage,, also fall readily. The numerous
stamens surround the ovary, which is composed of 4 to 16 carpels

91
and IS surmounted by a flat or convex rayed du^k bearing the

Stigmas The ovary is incompletely divided into many chambers
by the ingrowth of the placentas which bear numerous ovules
and form m the fruit a many-seeded short capsule opening by
small \ alves below the upper edge The valves are hydroscopic,

responding to increase in the amount of moisture m the atmo-
sphere by closing the apertures In dry weather the valves

open, and the small seeds are ejected through the pores when
the capsule is shaken by the wind on its long stiff slender stalk.

The flowers contain no honey and are visited by polIen-sceking

insects, which alight on the broad stigmatic surface. The
genus contains about 40 species, mostly natives of central and
south Europe and temperate Asia Five species are British,

P Rhoeas is the common scarlet poppy found in cornfields and
waste places Cultivated forms of this, with exquisite shades

of colour and without any blotch at the base of the petals, are

knowm as Shirley poppies P somntferwn, the opium poppy,
with large white or i)lue-piirple flowers, is widely cultivated (see

Opium) Ihe Oriental poppy (P mieniale) and its several

varieties are fine garden plants, having huge bright crimson
flower? with black blotches at the base Many hybrid forms of

v^arying shades of colour have been raised of late years The
Iceland poppy (P. undicaule), is one of the showiest species,

having grey-green pinnate leaves and flowers varying in colour

from pure white to deep orange-yeUow, orange-scarlet, &c.
Sptcmlly fine varieties With stalks 18-24 m high arc cultivated

on a large scale by some growers for market The Welsh poppy
belongs to an allied genus, Mecm&p^is

,

it is a perennial herb
with a >ellow juice and pale yellow poppy-hke flowers It is

nativ’^e in the south-west and north of England, and m Wales;
also in Ireland The prickly poppy {Argenwne grandtflora) is

a fine Mexican perennial with large white flowers.

To the same family belongs the homed poppy, Glaucit^m

lufetm, found m sandy sea-shores and characterized by the waxy
Woom of its leaves and large golden-yellow short-stalked

flowers Another meml)er of the family is EschschoUzta call-

fomtea, a native of western North America, and well-known

in gardens, with orange-coloured flowers and a long two-valved
fruit pod
The plume poppy {Boccomo cordate and B microcarpa) are

ornamental foliage plants of great beauty The cyclamen
poppy {Eomecon chtemaniha) is a pretty Chinese perennial,

having roundish slightly lobed leaves and pure white flowers

about 2 in across The tree {Dendromecon rigidttm) \% 9l

Californian shrub about 3 ft high, having golden-yellow flowers

about 2 m across. The Californian poppy {Platysiemon

formeus) is a pretty annual about a foot high, having yellow

flowers with 3 sepals and 6 petals, and the white bush p(^y
{Romneya Coulfert) is a v’^ery attractive perennial and semi-

shrubby plant 2-8 ft high, with pmnatifid leav’es and large

sweet-scented white flowers often 6 in across.

POPPY HEADS, a term, in architecture, given to the finials

or other ornaments which terminate the tops of bench ends,

either to pews or stalls They are sometimes small human heads,

sometimes richly can^d images, knots of foliages or finial>,and

sometimes fietcrs-de^lts simply nit out of the thickness of the

bench end end chamfered The term is probably derived

from the French poup^e, doll, p»ippet, used also in this sense,

or from the flower, from a resemblance in shape.

POPPY OIL (plewn papaveris), a vegetable oil obtained by
pressure from the minute seeds of the garden or opium poppy,
Papaver sommfernm The white-seeded and black-seeded

varieties are both used for oil-pressing ,
but, when the production

of oil IS the principal object of the culture, the black seed is

usually preferred The qualities of the oil yielded by both

v^arieties and the proportion they contain (from 50 to 60 %) are

the same By cold pressing seeds of fine qualit) yield from 30 to

40 % of virgm or white oil {huile blanche), a transparent limpid

fluid with a slight yellowish tinge, bland and pleavsant to taate>

and with almost no perceptible smell On second pressure with

the aid of heat an additional 20 to 25 % of inferior oil {huUe de

fabrtque or hutle russe) is obtained, reddish m colour, p^sessed
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of a biting taste, and a linseed-like smell The oil belongs to

the hnoleic or drying senes, having as its principal constituent

hnolein; and it possesses greater drying power than raw linseed

oil Its specific gravity at 15® C is o 925. Poppy oil is a valu-

able and much used medium for artistic oil painting The fine

qualities are largely used in the north of France (hutle d^ceillette)

and in Germany as a salad oil, and are less liable than olive oil

to rancidity. The absence of taste and characteristic smell in

poppy oil also leads to its being much used for adulterating olive

oil The inferior qualities are principally consumed in soap-

making and varmsh-making, and for burning in lamps The
oil IS very extensively used in the valley of the Ganges and

other opium regions for food and domestic purposes. By native

methods in India about 30 % of oil is extracted, and the remain-

ing oleaginous cake is used as food by the poor. Ordinary

poppy-oil cake is a valuable feeding material, rich in nitrogenous

constituents, with an ash showing an unusually large proportion

of phosphoric acid The seed of the yellow horned poppy,

Glauctum luteum, yields from 30 to 35 % of an oil having the

same drying and other properties as poppy oil, and from the

Mexican poppy, Argemone mexteanay is obtained a non-drying

oil used as a lubricant and for burning

POPULATION (Lat popiduSy people, popularcy to populate), a

term used m two different significations, (i) for the total number
of human beings existing within certain area at a given time, and

(2) for the “ peopling ” of the area, or the influence of the
'

various forces of which that number is the result. The popu-

lation of a country, in the former sense of the word, is ascertained

by means of a census {q v
),
which periodically records the number

of people found in it on a certain date Where, as is generally

the case, detail of sex, age, conjugal condition and birthplace

IS included in the return, the census results am be co-ordinated

with those of the parallel registration of mairiagcs, births, deaths

and migration, thus forming the basis of what are summarily

termed vital statisUcSy the source of our information regarding

the nature and causes of the process of peopling,” t e the

movement of the population between one census and another

Neither of these two operations has yet reached perfection,

either m scope or accuracy, though the census, being the subject

of special and concentrated effort, is generally found the supenor

in the latter respect, and is in many cases taken in countries

where registration has not yet been introduced The countries

where neither is in force are still, unfortunately, very

numerous
The Population of the World, and its Geographical Distribution

—Man IS the only animal which has proved able to pass from

dependence upon its environment to a greater or less control

over It He alone, accordingly, has spread over every quarter

of the globe The area and population of the world, as a whole,

have been the subject of many estimates in scientific works for

the last three centuries and are still to a considerable extent

matters of rough approximation Every decade, however,

brings a diminution of the field of conjecture, as some form of

civilized administration is extended over the more backward
tracts, and is followed, m due course, by a survey and a census.

It is not necessary, therefore, to cite the estimates framed before 1

1882, when a carefully revised summary was published by Boehm
and H Wagner Smee then the laborious investigations of

1

P F Levasseur and L Bodio have
been completed in the case ot Europe
and America, and, for the rest of the

world, the figures annually brought up
to date in the Statesman's Year Book
may be taken to be the best avail-

able From these sources the

abstract at foot of page has been
derived.

The principal tracts still un-

measured and unenumerated (in any
strict sense) in the Old World are the

Turkish Empire, Persia, Afghanistan,

China and the Indo-Chinese peninsula

and nearly nme-tenths of Africa^ In the same category must be
placed a considerable proportion of central, southern and Polar

America (see Census) There is little of the world which is

entirely unmhabited, still less permanently uninhabitable and
unlikely to be required to support a population m the course of

the expansion of the race beyond its present abodes Probably
the polar regions alone do not fall within the category of the poten-

tially productive, as even sandy and alkaline desert is rendered

habitable where irrigation can be introduced, and vast tracts

of fertile soil adapted for immediate exploitation, especially

in the temperate zones, both north and south, only remain
unpeopled because they are not yet wanted for colonization.

The geographical distribution of the population of the world

IS therefore extremely irregular, and, omitting from consideration

areas but recently colonized, the density is regulated by the

means of subsistence withm reach “ La population,” says

G de Molinari, “ a tendance de se proportionner k son d^bouch^
These, m their turn, depend mainly upon the character of the

people who inhabit the country. Even amongst savages there

are few communities, and those but sparse, which subsist entirely

upon what is directly provided by nature As human intelli-

gence and industry come into play the means of livelihood are

proportionately extended, population multiplies, and with this

multiplication production increases Thus, the higher densities

are found in the eastern hemisphere, wiLhm the zone in which
arose the gicat civilizations of the world, or, roughly speaking,

between north parallels 25 and 40 towards the east, and 25 and

55 m the west Here large areas with a mean density of over

500 to the sq m. may be found either supported by the

food directly produced by themselves, as m the great agricultural

plains of the middle kingdom of Chmaand the Ganges valley and
delta, or else, as ui western Europe, relying largely upon food

from abroad, purchased by the products of manufacturing
industry In the one class the density is mainly lural, in the

other it IS chiefly due to the concentration of the population

into large urban aggregates. It is chiefly from the populations

of the south-west ol Europe that the New World is being ( olo-

nized, but the terntorics over which the settlers and their recruits

from abroad are able to scatter are so extensive that even tlie

lower densities of the Old World have not yet been attained,

except in a few tracts along the eastern coasts of Australia and
North America Details of area and population are given under
the headings of the respective countries, and the only general

point in connexion with the relation between these two facts

which may be mentioned here is the need to bear in mind that the

larger the territory the less likely is its mean density-figure to

be typical or really representative. Even in the case of small

and comparatively homogeneous countries such as Holland,

Belgium or Saxony there is considerable deviation from the

mean in the density of the respective component subdivisions,

a difference which when extended over more numerous aggre-

gates often renders the general mean misleading or of little value.

Distribution of Population by Sex—After geographical dis-

persion, the most general feature amongst the human race is its

division by sex. The number of speculations as to the nature

of this distinction has been, it is said, wellnigh doubled since

Drehneourt, in the i8th century, brought together 262 “ ground-

less hypotheses,” and propounded on his own part a theory

T\ncE I

Continent
Sq m in

thousands
(1907)

Population, m
thousands Population

per sq m
(1907)

Unascertained
Percentage of

.

1882 1907
Area un-
surveyed

Population
Unenumerated

Europe S,»28i 327,743 405,759 lot) 2 25^ I 3
Asia 15,773 795,591 9 I »,324 58 43 2 59 4
Africa 11.507 205,823 126,734 II 90 I 77 4
America 17,208

1

100,415 149.944 98 50 ol 9 I

Occama 3 ,44 ^i

1

4,232 I 7 5 4
j

19 6

Total .

i

1,606,542 31
7'

1

50 4
'

41 4

^ including Polar regions. ^ Excluding Polar regions.
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which has since been held to be the 263rd in the senes. It is

not proposed to deal here with incidents appertaining to the

ante-natal gloom/’ and we are concerned only with human
beings when once they have been born In regard to the division

of these into male and female, the first point to be noted is that,

in all communities of western civilization, more boys are born
than girls. The excess ranges from 20 to 60 per thousand.

In Greece and Rumania it is exceptionally high, and in some
Oriental or semi-Oricntal countries it is said to give place to a
deficit, though in the latter case the returns are probably not

trustworthy From the more accurate statistics available it

appears that the excess of male births varies amongst different

races and also at different times in the same community. It

is high in new colonies and amongst the Latin races, with the

exception of the French These, with the English, show a
much smaller excess of boy-births than the average of western
Europe, and the proportion, moreover, seems to be somewhat
declining in both these countries and in Belgium, from causes

which have not yet been ascertained As the mortality amongst
boys, especially during the first year, is considerably above that

of the other sex, numerical equilibrium between the two is estab-

lished in early youth, and in most cases girls outnumber boys,

except for a few years between twelve and sixteen Ihen follows

the chequered period of the prime of life and middle age, during

which the liability of men to industrial accidents, war and other

causes of special mortality, irrespective of their greater incli-

nation to emigrate, is generally sufficient to outweigh the dangers
of childbirth or premature decay among the women, who tend,

accordinglv, to predominate in number at this stage In old

age, again, their vitality rises superior to that of the men, and
they continue to form the majority of the community The
general results are an excess of females over males throughout
western Europe but though the relative proportions vary from
time to time,remaining always in favour of what is conventionally

called the weaker sex, it is impossible, owing to disturbing factors

like war and nugration, to ascertain whether there is any general

tendency for the proportion of females to increase or not. In

comparatively new settlements, largely fed by immigration, the

number of males is obviously likely to be greater than that of

females, but in the case of countries in Asia and eastern Europe
in which also a considerable defic lency of the latter sex is indi-

cated by the returns, it is probable that the strict seclusion

imposed by convention on women and the consequent reticence

regarding them on the part of the householders answering

the official inquiry tend towards a short count. On the other

hand, the lower position there assigned to women and the very

considerable amount of hard work exacted from them, may
cause them to wear out earlier than under higher conditions,

though not to the extent implied in the statistics In Table II

Table II

Country

No

of

females

to

1000

males. h'
h

io2 i

7; 1

Country

JV r

11
's §

1 i
Si

rSweden 1049 94^ fGalicia 1019 941
1 Norway IOO4 944 Hungary . 1009 949

I

Finland 1022 948 Rumania 964 902

VDenmark 1053 950 Greece 921 879
rEngland 1069 966 Servia 946 945

-j
Scotland 1057 956

t

Bulgaria 959 927

f
Ireland . . . 1028 1 Russia

/Holland 1025 950
^

(Europe) lOtl 948

J Belgium 1013 956 /Russia (Asia) 894

1

Germany 1029 950 1 Japan 984 —
tAustna . . 10^2 947 1

India . 904 —
r France . 1033 960 (Egypt . . 967 —
J Italy lOII 947 /Umted States . 958 —
1
Spam 1049 938

1

Canada 952 —
tPortugal . . 1093 899

,

Argentine . . 893 —
Cape Colony 977 —
Australia . 906 950

1

.New Zealand .
!

900

the latest available information on this head is given for repre-

sentative countries of western and eastern Europe, the East and
the New World

Di^tnbuiion by Age—Few facts are more uncertain about an
individual than the number of years he will live. Few, on
the contrary, as was pointed out by C Babbage, are less subject

to fluctuation than the duration of life amongst people taken in

large aggregates. The age-ronstitution of a community does

indeed vary, and to a considerable extent, in course of time, but
the changes arc usually gradual, and often spread over a genera-

tion or more At the same time, it must be admitted that

those which have recently taken place amongst most of the

communities of western Europe are remarkable for both their

rapidity and their extent, and are probably attributable, in

part at least, to influences which were almost inoperative at the

time when Babbage wrote Ihe distribution of a population
amongst the different periods of life is regulated, in normal
circumstances, by the birth-rate, and, as the mortality at some
of the periods is far greater than at others, the death-rate falls

indirectly under the same influence. The statistics of age, there-

fore, may be said to form a link between those of the population,

considered as a fixed quantity, as at a census, and those which
record its movement from year to year To the correct interpre-

tation of the latter, indeed, they are essential, as will appear
below Unfortunately, the return of age is amongst the less

satisfactory results of a general enumeration, though its inaccu-

racy, when spread over millions of persons, is susceptible of

correction mathematically, to an extent to make it serve its

purpose in the directions above indicated The error in the

original return generally arises from ignorance An illiterate

population IS very prone to state its age in even multiples of five,

and even where education is widely spread this tendency is not
altogether absent, as may be seen from the examples given in

Table III.

Number returned at each age per 10,000 of Population

A^e
Germany,

1900

United States,
1900 Russia

, 1897

Asia,
Females

India,

1S91
LemalcsNatn c

winks Negroes Europe

19 t8o I 9 (> 204 166 112 64
20 182 200 252 223 385 505
21 ibi 191 M3 II 3 54
29 MO I|0 II9 92 Go 42
30 149 170 218 269 459 O24
31 M 5 125 70 74 30

49 88 72 02 45 38
,

12

50 94 84 190 257 380
51 89 Ol 38 35 34 12

59 02 43 30 25 18
,

10
60 70 49 105 i <^3 179 281
Oi Oo 33

1

15 22
1

11

Table III Deliberate mis-statements, too, are not unknown,
especially amongst women This has been repeatedly illustrated

in the English census reports Irrespective of the wish of women
between 25 and 40 to return themselves as under 2 5, there appears

to be the more practical motive of obtaining better terms in

industrial insurance, whilst an overstatement of age often has, it

is said, the object of getting better wages in domestic service, or

better dietary in the workhouse * In all countries, moreover,

there seems to be an inclination to exaggerate longevity after the

three score years and ten have been passed. In order to minimize

the results of such inaccuracy, the return of ages is compiled in

aggregates of five or ten years and then redistributed over single

years by the method of differences 1 he present purpose being

merely to illustrate the variation of distribution amongst a few

representative countries, it is unnecessary to enter into more
detail than such as will serve to distinguish the proportions of

the population m main divisions of life Thus it may be said

that in the west of Europe about one-third of the people, roughly

speaking, are under fifteen
;
about one-half, between that age and

fifty, and the remaining sixth older than fifty. The middle period
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may conveniently be extended to sixty and subdivided at foity,

as IS done in Table IV. The differences between the several

countries in their age-constitution can best be appreciated by

reference to some recognized general standard The one here

adopted is the result of the co-ordination of a long senes

of enumerations taken m Sweden during the hist century and

a half, prepared by Dr G. Sundbarg of Stockholm. It is true

that for practical use in connexion with vital statistics for a

given period, the aggregate age-distnbuUon of the countries

concerned would be a more accurate basis of comparison, but

the wide period covered by the Swedish observations has the

advantage of ebminating temporary disturbances of the balance

of ages, and may thus be held to compensate for the compara-

tively narrow geographical extent of the field to which it relates

Tabte IV

'“'r /Country
Census

Per n>oo of Population

Year Unacr 15 15-.0 40-60 0\ ( r bo

*ittandard -- SS^ ?<y<7 Sj
\

Sweden . 1900 324 36<> 191 1*9
Norway 354 361 176 109
Fuiland 345 386 187 82

Denmark - 339 37^ 180 99
1

England 1901 324 423 *79 74
i

Scotland 3K 4T0 171 77 !

Ireiancl 301 ,07 180 109

Holland l «90 34« 384 *75 93
Belgium 1900 317 404 184 95
Germ'any ,, 34S 395 *79 78
Austria 144 102 182 72

France lOOX 261 389 226 124
lUly ). 341 300 19O 97
Portugal 1900 33« V5 191

1

90

Galicia )) 377 ! 399 178 4O
Hungaiy 35^>

! 379 189 70
Servia 1 419 i 395 *|2 44
Bulgaria

1889
414 172 92

Greece 393 400 *55 52

1

Russia (Europe) 1897 35 <^
1

385 ;

180 85

1

India (males) 1891 391 399 *93 47
Japan 1898 335

1

384 193 88

United States 1900 334 1 422 i(»9 75
Canada 1901

1
34^ 409 168 77

Australasia
! 349

,

431
i

t>3

Cape Colony 1904 4*5
1

409 1 *29
1

1

1

47

As regards correspondence with the standard distribution, it

will be noted that Finland, the next country to Sweden geo-

graphically, comes after Japan, far detached from northern

Europe by both race and distance, and is followed by Portugal,

where the conditions arc also very dissimilar. The other

Scandinavian countries, Norway and Denmark, appear, like

Sweden itself m the present day, to bear in their age-distiibution

distmct marks of the emigiation of adults, or, at least, Uie

temporary absence from home of this class at the time of enume-
ration The same can be said of Italy m its later returns and of

Germany m those before 1895 On the contrary, the effect of

the inflow of adult migrants is very marked, as is to be expected,

in the returns for the new countries, such as the United States,

Canada and Australasia In the case of the Old World, the

divergence from the standard which most deserves notice is the

remarkable preponderance of the young m all the countries of

eastern Europe, as well as in India, accompamed by an equally

notable deficiency of the older elements m the population

A^;ain, there are in the west two well-known instances of deficient

reinforcement of the young, France and Ireland, in which
oountnes the proportion of those under 15 falls respectively

75 and 32 per mille below the standard; throwing those over
60 up to 41 and 26 per mille above it. Hie table does not m-
cludc figures for earlier enumerations, but one general character-

istic in them should be mentioned, viz the far higher proportion

borne in them of the young, as compared with the more recent

returns In England, for instance, those under 15 amounted to

360 per mille in 1841, against 324 sixty years later. In Ireland

the corresponding fall has been still more marked, from 3B2 to

304 The ratio m France was low throughout the 19th century,

and during the last half fell only from 273H0 261, raising the

proportion of the old above that resultmg in northern Europe
and Italy from emigration It is remarkable that the same
tendency for the proportion of the young to fall off is per( eptible

in new countries as well as in tire older civilizations, setting aside

the influence of immigration at the prime of life in depressing

the proportion of children The possible causes of this wide-

spread tendency of the mean age ol a western community to

increase appertain to the subject of the movement of the

population, which is dealt with below.

T/ie Movetnent of Population —“ The true greatness oi a

State,” says Bacon, “ consisteth essentially in population and
breed of men ”

,
and an inc reasing population is one of the most

certain signs of the well-being of a community Successive

accretions, however, being spiead over so long a term as that of

human life, it does not follow that the population at any given
time is necessarily the result of contemporary piospenty Con-

versely, the traces left by a casual set-back, such as famine, war,

or an epidemic disease, remain long aftei it has been succeeded

by a period of recuperation, and arc to be found in the age-

constitution and the current vital statistics. Population is

continually in a state of motion, and in large aggregates the

direction is invariably towards increase The forces underlying

the movement may differ from time to time in their respective

mtensity, and, in highly exceptional cases, may approach
equilibrium, their natural tendencies being mtenupted by special

causes, but the instances of general declme are confined to wild

and comparatively small communities brought into contact

with alien and more civilized races U'he factors upon which
the growth of a population depend are internal, operating

within the community, or external, arismg out of the relations

of the community with other countries. In the latter case,

population already in existence is transfcircd from one territory

to another by migration, a subject which will be referred to

later Far more important is the vegetative, or “ natural
”

increase, through the excess of births over deaths The
principal influences upon this, m civilized life, are the number
of the married, the age at which tliey many or bear children,

the fertility of marriages and the duration of life, ear h of wliich

IS in some way or other connected with the others

Marriage—In ever>^ country a small and generally diminish-

ing proportion of tlic children is born out of wedlock, but the

primary regulator of the native growth of a community is the

institution of marriage Wherever, it has been said, there is

room for two to live up to the conventional standard of comfort,

a marriage takes place So close, indeed, up to recent times,

was the connexion held to be between the prosperity of the

country and the number of marriages, that Dr W Farr used to

call the latter the barometer of the former The experience

of the present generation, however, both in England and other

countries, seems to justify some relaxation of that view, as will

appear below The tendency of a community towards matri-

mony, or Its nuptiality,” as it is sometimes termed, is usually

indicated by the ratio to tlie total population of the persons

married each year For the purpose of comparing the circum-

stances of the same community at successive periods this method
IS fairly trustworthy, assuming that there has been no material

shifting of the age-proportions during the intervals It is not

a safe guide, however, when applied to the comiMu-ison of

different communities, the age-composition of which is probably

by no means identical, but in consideration of its familiarity

it has been adopted m the first section of Table V below, at

three periods for each of the oountnes selected as representative.

One of the features which is prominent throughout the return

IS that in every country except Belgium the rate per mille

attamed a maximum m the early ’seventies, and has since shown
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a descending tendency, notwithstanding the tact, noted m the

preceding paragraph, that the youthful population, which, of

course, weighs down the rate, has also been relatively decreasing

Countries of Oriental and semi-Onental habits have not been
shown, owing to the difference m their marriage system from

that of western Europe It may be mentioned, however, m
passing, that their marriage rate is generally considerably higher

tnan that here indicated, as may be seen from the example of

Gah< la, which is here shown separately from cis-Leithian Austria

years of age and decreases rapidly as that period is left behind
A Swedish return of 1896-1900 shows that the annual births per

thousand wives of 20-25 are fewer by nearly 17 % than those of

wives under 20 Between 25 and 30 the number falls off by
one-fifth, and after 40 by about 44 %. In the countries

mentioned in Table V the average proportion b(M*ne by wives

under 30 to the total under 45 is just over one-third. That
proportion is exceeded m southern Europe, where women develop
earlier, and in Galicia. In England and Prance it stands at

Tadix V

IV r loou of Population

Count’-y Persons Married Yearly
1

Womtn, 15 to 15 (1900) 1
Men, 20-50

1861-1870 1871-1875
I

1895-1904
’

1

Total
1

Married Unmarried Unmarried

Sweden 13 I 140 120 ;i 21S 1 88 83
Nprwav M 3 14 0

1 M ^ 218 91 102 72

Finland 15 5 17 9 14 I i 219
i

103 115 70
Denmark 14 9 15 9 M 6

|i

221
1

\

104 III 81

England 16 7 17 I 15 «
;

250 117 ^27 77
Scotland 14 0 14 9 M ^ 1

242 102 135 90
Ireland

i

^ ID 7 10 I 76 153

Holland 16 4 16 6 149 218 9b 118 82
Germany 17 0 18 9 4 ,

226 114 107 76
Jlelguim 15 0 15 I K) 4

1

2^0 108 117 85
Austria (W

)
l() I 17 7 15

7
1I

106 115 85

trance 15 (> 16 9 152
'i

228 120 100 82
Italy 15 ^ 15 6 144

1

116 9-2 72

Galicia
'

19 7 107
1

1

17 <>
1

225 125 91 (>7

In the opposite diredion will be noted the tase of Ireland,

where the rate is abnormally low, and returns more recent

than those included in the table show' that of late the rates in

Sweden and Norway have also fallen to but little abo\e 11 per

mille In regard to the necessity of taking into consideration

the factor of age in the return of marriage-rates, an example may
be here given from the data for England The rate taken upon
the total population was 16 7 permillein 1870-1871 and 15*3 in

1905, by excluding the population under fifteen the corre-

sponding figures are 57 2 and 46 6 per mille Thus the decline,

which by the first method is only 8 %, becomes, by the second,

19% , and if the age-distribution of 1905 were reduced to that of

the earlier period, the difference would increase to 22 %, the

most accurate figure of the three For the present purpose it

IS sufficient to connect the rate of marriage with that of births

by using as a basis for the former the number of women of

c*onceptive age, or between 15 and 45 years old The propor-

tion of these is given m the latter portion of the tabic Again

taking England as an example, the women of the above ages

bore the proportion to the total population of 23 % in

1871 and had risen to 25 % in 1901 ,
but at the former time,

49 b % were married, whilst thirty years later, only 46 8 were

thus situated The table also shows that the proportion of

the women of the ages m question who were married exceeds

half only m Italy, France and Germany, not to mention Gahaa
In other countries the average proportion is about 45% In

Sweden and Norw^ay it is only 41 and in Ireland less than a

third In Scandinavia, and perhaps in Italy, the rate may be

affected by the emigration of adult males, but the later columns

of the table indicate that this is not the cause of the low rate in

Ireland, which apj>ears to be mainly due to abstmence from

marriage at the ages specified

Next to the proportion of the married to the total marriageable

the most important factor connected with the natural increase

of the population is the age at which marriage takes place

Where the proportion of the married is high, the average age of

the wives is low, and early marriage is conducive to relatively

rapid increase In the first place, the interval between genera-

tions IS shortened, and the elder is contemporaneous with the

younger for a longer period Then, again, the fecundity of wom«\
amongst western peoples is at its maximum between 18 and 2^

I

1

36 In Ireland and Sweden it is only 28, and in Denmark,
Holland and Norway, too, it is below the average The registrar-

general of England has pointed out a marked tendency towards
the postponement of mairiagc in that country Between 1876
and 1905, for instance, the proportion of minors married receded
by 43 % in the case of men and 32 % amongst women. The
mean age of husliands married in 1873 was 25 6 years and of

wives 24 2, whereas thirty years later the corresponding age?
were 28 6 and 26 4 The general results of the decline of the

mamage-rate and the postponement of marriage upon the
natural growth of population will be discus‘sed m connection
with the birth-rate, tl\ough the statistics available do not permit
of the ac< urate measurement of the respective uiflucnce of these

factors, and there are others, too, which have to be taken into

consideration, as will apj>ear below
Births - Apart from the information which the statistics of

birth furnish as to the growth of population, they have, like

those of metrnage, and perhaps to even a greater extent, a
special social interest from their bearings upon the moral con-
ditions of the community to which they relate It is in their

former capacity, however, that they enter into the present sub-
ject A birth-rate, taken as it usually is upon the total popu-
lation, old and young, is open to the objections made above
respecting the nmrriage-rate, and with even more force, as the

basis IS Itself largely the product of the fact which is being
measured by it The internal variations of the rate lyi a single

community, however, (tin be fairly indicated in th?s way, as is

done in Table VI
,
which, it is to be noted, refers to those bom

alive only and excludes the still-born, statistics regarding whom
are imximplete

The crude birth-rate, it will be noted, is in general harmony
with that of marriage In the countries where the former is

high the rate of marriage is also above the average In eastern
Europe, so far as the figures c^n be trusted, this is markedly
the case, and the birth-rates range between 39 per miHe in

Hungary and 49 in Russia, where the tradition of encouraging
prolificity' amongst the peasantry has not been effaced Among
the lower rates which prevail in western Europe, how’cver,

the connexion is not so direct, and a low birth-rate is some-
times found with a relatively higher marriage rate and vice

versa, a deviation from the natural course of events which wiH
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be discussed presently The birth-rate, like the marriage-rate,

seems to have reached its acme m the ’seventies, except

in the three southern countries, France, Italy and Spam The
decline since the above period is very marked and exceeds

that noted in the case of the rate of marriage It is worth
noting, too, that the fall in the crude birth-rate is not confined

to the Old World, but has attracted special attention m
Australia and New Zealand, where a rate of 40 per miHe in

the period 1861-1870 has now given place to one of 26. In

Massachusetts and other of the older settlements of the United

States, moreover, the same feature has been the subject of

mvestigation

other than abstinence from marriage, at all events at the princi-

pal reproductive period; and perhaps to a decrease in marriage

or remarriage after middle life, a period of which the weight
m the age-distribution has been increasing of late On the
other hand, the postponement of marriage in the case of women
of conceptive ages is a tendenc}'^ which seems to be growing m
other countries as well as in England and undoubtedly has a
depressing effect upon the rate of births It would conduce,

therefore, to further accuracy in the comparison of the rates of

different countries if the latter were to be correlated with greater

subdivision of the ages amongst wives between 15 and 45
The proportion of wives below 30 to the total of that group was

Table VI

C ountry

(\) Bom alive, per 1000 of Total
Population

(B) I.cgitimate Births, ptr
1000 Wives,

15 to 45 years old

(C) Illegitimate
Births, per looo
Unmarried and
Widowed Women,

15 to 45

1841-1850 i iSM-rSyo I 1^71-1875 1000-1905
j

1880-1882 1890 -1892 1900-1902 1896-1900

Sweden 31 I 3 t 1 7 26 7 29^ 280 269 23 4
Norway 30 7 9 3*»3 29 7 i 314 3‘’7 303 16 9
Finland 35 5 31 7 37 « 2 309 301 18 0
Denmark 305 31 0 30 s 297 2,87 278 259 23 6

England 346 36 0 36 0 29 0
1

286 204 235 8 8
Scotland . . ,

— 348 35 -’9 7 1
311 29O 272 I

Ireland — 20 I 2(>
j 23 2 283 288 289 3 9

Holland 310 35 3 36 i 32 I 347 339 315 9 0
Belgium 305 3 ^ 32 4 285 313 285 251 18 9
Cxcrmany 3 ^-> I

1
1

37 2
i

3^ 9 15 5
1

301 284 27 7
1

Austria (W ) 35 9
1

j:) 7 37 2 34 2 281 202 284 41
'

1

France 27 3
1

1 26 3
1

25 5 1 21 7 1
' I 9<'>

1

173
,

157 18 I

Italy — '

' 37 5
i

3<^9
1 33 5 1

276
1

2«3
1

269 21 1

Spain
1

— 1

‘ 378
!

3t>5 348 '

;

258 1 264 259
1

The crude rates which have been discussed above afford no
explanation of this change, nor do they always illustrate its full

extent. It is necessary, therefore, to eliminate the difference

m the age-constitution of the countries in question by excluding

from the field of observation, as before, all except possible

mothers, basing the rate upon the respective numbers of women
of the conceptive age, that is between 15 and 45 The pro-

portion borne by this group to the total population is in most
cases fairly up to that set forth by Dr Sundbarg in his standard

It IS well above it in all three parts of the United Kmgdom and
falls materially below it only m Scandinavia and Italy. Indeed,

during the last generation, this proportion has been m most
cases slightly increased, m consequence of the fall of the

birth-rate which set in anterior to this period. The stock, then,

from wluch wives are drawn is ample. The question remains,

how far advantage is taken of it. A( cording to the Sundbarg
standard the percentage married is 48. As has been shown
in the preceding paragraph, this is surpassed in Italy, France

and Germany, and approached m most of the rest, with the

exception of Sweden, Norway and Scotland, which are six or

seven points below it, and Ireland, where less than a third

are married. The proportion married, moreover, has slightly

increased since 1880, except m the United Kingdom In
England the marriage-rate (on the age basis) fell off by 4 6 %
and in Scotland by 2 %, whilst the crude birth-rate declined

by 15 and ii % respectively In Ireland the case was different,

as the marriage-rate declined by 1 2 % and the birth-rate by no
more than 57 % In New South Wales and New 2^aland, too,

the mamage-rates fell off m the same period by ii and 28'%
respectively, whilst the decline in the birth-rates amounted to

35 and 31 % In the above countries, therefore, abstinence from
matnmony may be said to have been a factor of some importance
in the decline On the continent of Europie, however, looking

at the divergence in direction between the crude mamage-rate
and that corrected to an age-basis, it is not improbable that

the decline in the former may be attributable to some cause

mentioned in connexion with the marriagc-rate, and in the

figures relating to some 30 years back some traces can be found

of a connexion between a high birth-rate and a high proportion

of young wives. In the present day, however, these indications

do not appear, so it would seem that the tendency in question

had been interrupted by some other influence, a point to which

reference will be made below.

If abstinence from marriage and the curtailment of the

reproductive period by postponement ot marriage be msuflicient

to account for the material change which has taken place in the

birth-rate within the last few decades, it is clear that the latter

must be attributable to the diminished fertility of those who are

married On this question the figures in the second portion of

Table VI. throws some light Here the annual number of

legitimate births is shown in its proportion to the mean number
of married women of conceptive age at each of the three latest

enumerations. The rate, it will be seen, has fallen in all the

countries specified, except for a slight increase of 2 % in Ireland

and an almost stationary condition in Austria and Spam. The

decline in Italy and Norway is small, but in France, where for a

long time the fertility of the population has been very much
below that of any other European country, the birth-rate thus

calculated fell by nearly 20 %, the same figure being approached

m Belgium, where however the fertility of married women is

considerably greater. The case of England is remarkable. In

the earlier period its crude birth and marriage-rates were above

the average and its proportion of young wives well up to it

Its fertility-rate, however, which was by no means high m 1880,

fell by nearly 18 % by 1901, and since that date a further fall

IS reported by the registrar-general, to 24 %, leaving the rate

below that of all the other European countries except France

The States of Australasia, again, have experienced a decline

even more marked In 1880-1882 their fertility-rate ranged

from 300 to 338, a low proportion for a new country, but nearly

up to the European standard. By 1900-1902, however, the rate

had fallen in all the larger States by from 23 to 31 %, and the



POPULATION
highest rate recorded, 253 per thousand conceptive wives, was
lower than that of any European cou-ntry except France and
Belgium. The cessation of assisted immigration early in the

life of the present generation is alleged to have had considerable

influence upon the rate, in Victoria, at least, owing to the curtail-

ment of the supply of adult women of the more conceptive ages

and the ageing of those who had reached the country at an

earlier date. But neither this nor the diminution of the marriage-

rate amongst women of those ages suffices to account for more
than a fraction of the decline The same tendency, moreover,

IS traceable m the New England States of America, so far as

statistics arc available

It has been held by some that a phenomenon so vvidely

diffused over the western world must be attributable to physio-

logical causes, such as alcoholism, syphilis, the abuse of narcotics

and so on Herbert Spencer, again, before the decline in

question set in, put forward the hypothesis that the ability to

maintain individual life and the ability to multiply vary in-

versely in other words, the strain upon the nervous system

involved in the struggle for life under the conditions of modern
civilization, by reacting on the reproductive powers, tends

towards comparative sterility These theories, however, being

supported, according to the authorities of to-day, by no evidence,

statistical or other, need not be here considered.

Nor, again, can the decline in fertility be connected with

any diminution of material prosperity On the contrary, the

fertility-ratc appears to be best maintained in countries by no
means distinguished for their high standard of living, such as

Spam, Italy, Ireland, and, perhaps, Austria In this respect

Holland stands by itself, but in the others mentioned, with the

exception of Ireland, both marriage and birth-rates are high

and there has been a comparatively insignificant fall in prolifi-

city The decline has been greatest where the standard of

comfort IS notoriously high, as m the United States, England
and Australasia, also in France, where the general wellbeing

leaches probably a lower depth in the community than in any
other part of Europe The comparison of the rates in France
with those of Ireland is an instructive illustration of the point
under consideration In France more than half the women
of conceptive age are married in Ireland less than a third,

and the proportion of youthful wives in the latter is 28 % below
that in France In both the crude birth-rate is far below that

of any other European country But the fertility of the Irish

wife exceeded that of her French compeer b> 44 % in 1880 and
by no less than 84 % twenty years later So steady, indeed,

has been the prolificity of Ireland, tliat from being ninth on the

list at the earlier period mentioned, it is now inferior only to

Holland and perhaps Finland m this respect

It need not be assumed, however, that because these rates

cannot be associated with the comparative degree of prosperity

attained by the individual community they are altogether inde-

pendent of the economic factors mainly contributing to that

condition, such as trade, employment and prices It is difficult,

indeed, if not impracticable, to disentangle the effects which
should be respectively attributed to influences so closely related

to each other, but, of the three, prices alone tend to sufficient

uniformity m their course m different countries to justify a
supposition that they are in some way connected with a pheno-
menon so widely diffused as that of the decline in marriage and
fertility It is not improbable, therefore, that the fall in whole-

sale prices which, with temporary interruptions, persisted between

1870 and 1900, in general harmony with the other movement,
may have conduced to reluctance on the part of those who
have enlarged their notions of the standard of comfort to en-

danger their prospects of enjoying it by incurring the additional

expenses of family life. Matrimony may be postponed, or, when
entered upon, may be rendered a lighter burden upon the bread-

winner The economic element m the situation, which is

imposed upon the individual by circumstances, is thus modified

vomntanly into a moral or prudential consideration. In this

case diminished prolificity where unaccompanied by a decrease

in the number of marriages at reproductive ages, is attributable

97
to the voluntary restriction of child-bearing on the part of the
married This explanation of the decline is supported by
the almost unanimous opinion of the medical profession in the
countries in question, and substantial evidence can be
found everywhere of the extensive prevalence of the doctrine

and practice of what has been termed, in further derogation of

the repute of the “ much misrepresented Malthus,” Neomal-
thusiamsm. Preventive measures of this kind have long

been in use in France, with the result shown in Tables V
and VI

,
and from that country they have spread, mostly since

1870, nearly all over western Europe, as well as to the Anglo-
Saxon world beyond the seas, but are scarcely apparent in

countries where the Roman church has a strong hold on the

people It IS generally held that the practice of thus limiting

families usually prevails, in the first instance, among the better-

off classes, and in time filters down, as “the gospel of comfort
’’

is accepted by those of less resources, until the prolificity of the
w'hole communitv is more or less affected by it The registrar

general for England^ indeed, has stated that whilst no more than
about 17 % of the decline in the birth-iate can be attributed

to abstinence or postponement of marriage, nearly 70 % should

be ascribed to voluntary restriction

The question of illegitimate births 1$ the last to be here

mentioned. It appears to be connected to a considerable extent
with the subject dealt with above In nearly every country the

rate of these births has of late years shown a marked fall, which
is by some ascribed to the adoption of the same expedients in

illicit intercourse as arc becoming conventional amongst the

married The rates given at the end of Table VI are calculated

upon the number of women most likely to produce them, that

is, the spinsters, widows and divorced of conceptive age In
comparing the different c ountrics, it may be noted that m some
parts of Europe the rate is raised by the inclusion of the off-

spring of marriages not registered as demanded by law, though
duly performed in church. Then, again, the possibility oi

legitimization by subsequent marriage tends to raise tne rate

Italy and Scotland may be taken as examples of these two
influences, and in Germany, too, the rates in Saxony and Bavaria,
which are among the highest in Europe, are in part due to the

non-registration of marriages sanctionecl by religious ceremony
only The low rates in IrcUnd, HollancJ and England are

especially noticeable, and in the last-named, the decrease

between 1870 and 1905 amounted to more than 50 %, not,

howeccr, entirely due, it is said, to improved morality

Deaths —The forces tending towards the natural growth of

population, which have been described above, differ from that

which acts in the opposite direction in two material features.

Marriage and child-bearing, m the first place, are operative

amongst a fraction of the population only—those of conceptive

age, whereas to theUrn of Death, as Dr Farr expressed it, all ages

are called upon to contribute m their differing degrees. Then,
again, the former are voluntary acts, entirely under the control

of the individual, but mortality, though not beyond human
regulation, is far less subject to it, and m order to have sub-

stantial results the coni ol must be the outcome of collective

rather than individual co-operation The course of the marriage

and birth-rates, set forth above, affords evidence that the

control over both has been exercised of recent years to an un-

precedented extent, and it will appear from what is stated

below, that partly owmg to this cause, partly, also, to improved
hygienic conditions in western life, there has been an even more
pronounced decline in the rate of mortality The general

results of both upon the natural increase of population in the
countries selected for illustration of this subject will be found
at the end of this paragraph For the purpose of showing this,

the crude death-rate, taken, like that of births, upon the whole
population, without distinction of age or sex, will suffice Where,
however, the tendency to mortality

, not its results, is in question,

both the above factors must be taken into account, as they have
been above in distinguishing the rate of fertility from that of

births. The process of correcting the mere numbers of annual
deaths per thousand of population into a form which renders
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the return comparable with those for communities differently

constituted is somewhat complicated^ but it is amply justified

by Its necessity in adapting the figures to the important services

they perform in actuarial and sanitary science This subject

can only be dealt with here in outline. In the first place, sex

must be distinguished, because, from infancy upwards, except

between the ages of lo and 20, the mortality amongst females

IS considerably less than amongst the other sex, and appears,

too, to be declining more rapidly So far as adult hii3 is con-

cerned this superior vitality is no doubt attributable to com-

parative immunity from the risks and hardships lo which men
are exposed, as, also, to the weaker mclination of women towards

intemperance of different kinds Thus, though the generally

higher proportion of females in the community may seldom be

enough to depress more than slightly the death-rate as a whole,

It has a substantial effect upon it at the ages where women are in

more marked numerical predominance, as m later life, and in

places where the number of domestic servants is unusually

great Age is a factor still moie important than sex in a return

intended to serve as an index of mortality The liability to

death is extremely high amongst infants, decreasing with every

month of life during the first year, but continuing above the

mean rate until about the age of five From the latter period

until the fifteenth or sixteenth year vitality is at its best

The death-rate then gradually rises, slowly till 25, more rapidly

later, when, from about 45 onward deterioration asserts itself

more pronouncedly, and by three scoic years and ten the rate

begins to exceed that of childhood Thus, all other considera-

tions being set aside, mortality tends to vary inversely with

the proportion of the population at the healthy period 5 to 25

As the replenishment of this group depends upon the conditions

prev.uling at the earlier ages, it is to the mortality in ch’ldhood

that most weight, from the standpomt of hygiene, must be

attached In most European countries not much less than half

the annual deaths take place amongst children below five years

of age, upon the total number of whom the incidence falls to the

extent of from 40 to 120 per miUe The greater part of this is

debitable, as just pointed out, to the first year, in which the

mortality, calculated upon the number of births, ranged, in the

decennium 1895-1904, between 70 per mille, in the exceptionally
favourable circumstances of the Australasian States, to neaily

270 in European Russia. It should bo remarked, m passing,

that these rates are enormously higher amongst illegitimate

children than amongst those bom in wedlock, and that the

proportion of still-born amongst the former is also m excess of

that amongst the latter by some 50% infantile mortality is

higher, too, m urban tracts, especially those associated with

I

manufacturing industries In Table VII. below, m which the

crude rate alone is dealt with, evidence will be found of the

I

general decline which has taken place in the mortality, thus
I expressed in different counti les

i The difference in the rates for the various countries must not

I

be taken as a measure of difference in mortality, since, as accord-

1 ing to the table, much of it is ascribable to difference in age-

,

constitution At the same time, where the range is very wide,

i as between the rates in Scandinavia and Australia, and those in

southern and eastern Europe, the variation, to a great extent,

cannot be accounted for otherwise than by diffeience in hygienic

conditions, more especially in the light thrown by the figures

of infantile mortality m the second part of the table The
variations from period to period in the same country are more

I

mstructive They show that in the 35 years covered the death-

,

rate has generally declined by over 20 % The exceptional

cases are, first, Ireland and Norway, with their emigrating

tendencies then Spain, where the returns have probably to be

discounted for improved registration, and France, where the

population IS all but stationary In h inland the death-rate
' at the earlier period taken for the comparison was abnormally

swollen by epidemic disease, and if it be set on one side the

decline appears to have been in harmony with that in its Scan-

dinavian neighbours The decline m mortality has been much

j

greater than that in the crude birth-iate everywhere except in

I

France, Australia, and, of course, li eland, and it is only in the

;

two former that it has been exceeded by that m the fertihty-

' rate The standard mortality of each community is deduced

from a life-table, representing a generation ” of people assumed

I

to be born at the same moment and followed thioughout then

I
hypothetical life, in the light of the distribution by age ascertained

Tabll VII

(A) Death per 1000 of Total
Population

1 (B) Deaths under one
>car per 1000 Births

(C) Decline per cent
^Piobablc
Lifetime

Country
1861- 1870 lo

1S95-1904
Ferfility-

rate

1841-1850 1861-1870 1895-1904
1

1874-1883
1

1895-1904
Death
rate

Birth-
rate

1880-1882 to
1900-1902 Years

Sweden 20 0 20 2 158 128 98 21 7 15 0 82 52 3
Norway 18 2 18 0 15 I 104 90 105 39 35 52 2

Fmland 23 5 32 6 18 7 1O4 134 42 6 7 2 — 42 8

Denmark 20 5 19 8 158
j

141 127 20 6 4 2 93 478

England 23

;

24 0 17 2 149 150 28 3 194 178 45 9
Scotian 1 21 8 17 3 122 126 20 0 147 125 40’2

Ireland . , 166 18 0 96 103 -f <5*^ Ji I J I —
Holland . . 26 2 254 170 1 204 147 330 90 92 27 8
Belgium . .

.
1

24 4 238 17 8 148 15^ 25 2 98 19 8 45 I

Germany 1 20 8 20 9 208
,

208 198* 22 0 4O 84 407
Austria (W

)
j

29 8 29 I 24 0
1

255 224 175 42 — —
France . . .

j

23 2 236 20 4 J65 153 n 5 175 I9’8 47 4
Italy — 309 22 7 ii

208 170 26 5 10 7 25 43 0
Spam .... — 306

1

278 |[ 182 9

1

8 0 — —
Hungary — 330 274 i _ 216 17 0 62 — 40 I

Galicia .
— 33 5 27 8 1^ — 17 0 2 3

—
Servia — 309 ^3 6 I

— 154 23 6 99 —, —
Russia (Eur

)

— 37 I 31 2 1,
267 208 159 2 2 — —

N S Wales — 16 2 II 7 108 27 7 32 2 307 51 2
Victoria — 10 7 13 3 — 105 20 4 37 2 24 I

New Zealand .
— 132 98 117 79

1

25 7 35 I 24 5 55 4

’ Mean after lifetime at birth 2 Fmiancl from 1850-1891, decrease 204 ® Prussia only, Saxony, 284 and 272, Bavaria, 308, 257
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through the census and the number of deaths at each age

|

observed for as many years, generally from lo to 20, as suffice

to furnish a trustworthy average. The population thus dealt I

with IS supposed to be stationary, that is, the loss by death at
!

each age is at once made good by the addition of an equal

number of the same age, whilst the survivors pass on to the

age above Of the many calculations set forth in these valuable

tables there is only room here to refer to the afterlifctime
’’

for such countries as it is available, which is quoted in the last '

column of Table VII It shows the average number of years

which persons of a given age, or, as here, of all ages, will live,

on the assumption that they arc subject to the calculated

probabilities of survival. It is sometimes known as the
“ expectation of life,’^ a term, however, which involves a

mathematical hypothesis now discarded

The relation between the birth and the death rates has been

the subject of mu( h analysis and controversy Observation has

demonstrated that the two rates are generally found to move
along parallel lines. A high birth-rate is accompanied by high

mortality, conversely, when one is low, so is the other. A birth-

rate continuously in excess of the death-rate tends to lower the

latter through the supply it affords of people annually reaching

the more healthy ages II the supply be diminished, the narrower

field open to the risks of infancy has the immediate effect of

further decreasing the mortality In course of time, however,

Tablji VIII

19th century In England, the decrease m natality is in

Itself enough to account for the decline m the death-rate, apart

from any considerations of improved hygiene In France, on
the contrary, the low natality having been so long continued,

has raised the death-rate, by reason of the balance of propor-

tion having been shifted by it from youth and the prime of life

to old age It may be inferred from the above that a high birth-

rate does not imply a high rate of increase of population, any
more than does a decreasing mortality, but the two rates must
be considered in their relations to each other The death-rate,

however, is often taken by itself as the measure of the relatively

favourable conditions or otherwise of the different countries,

but it indicates at best the maintaining power of the community,
whereas the increasing power, as manifested in the birth-rate,

has also to be taken into account Here, again, it is not sufficient

to rely upon the mere rate of natural growth, or the difference

between the two rates, since this may be the same in a < ommunity
where both the rates are very high as in one where they are

relatively low, a distinction of considerable importance It has

been suggested by Dr Rubin of Copenhagen, that if the death
rate (d) be squared and di\ided by the birth-rate {b)j due influence

IS allowed to each rate respectively, as well as to the difference

in the height of the rates in different countries {Jourrt, R
Statist Sac

,
London, 1897, p. 154) The quotient thus obtained

decreases as the conditions aie more favourable, and, on the

whole, it seems to form a good index to the merit of

Country.

Serial order
according
to lormuJa

T

P<r

Annual ex-
cess of Birlhs
user Duiths

1000 of Population

Total annual IXTbT''
increase

1

1895-1904
i86x-
1S71

1895-
1904

i86i-
1871

1891-
1901

18G1-
1871

1891
1901

Sweden 7 11 2 lo 9 7 7 7 1 37 3 7
Norway 4 12 0 no 7 9 II 3 5 I 2 7
Finland It) 2 I 13 5 I i 11 I I 0 2 s

Denmark 5 H I 13 9 104 II 5 0 3 I 3

England s 13 11 8 1*2 5 11 5 1 I 0 2

Scotland . 9 no II 9 9 ^ 106 3 <) I 2

Iidand 13 9 0 5 ^ - J-/ 15 10 7

Holland
1

6 99 If) I 84 12 7 2 0 1 5
Belgium

1

7

«

10 7 7 4 9 8 I I 0 I

Germany 1 12 10 s 14 7 7H n 2 2 5 0 7
Austria (VV

)
10 7 9 102 50 05 0 b 0 5

France 18 2 7 1 3 2 8 1 6 -
1
* 0 - + / t)

Italy . . 15 ^5 10 b 60 0 2 09 4 <>

Spam . 19 7 7 7 0 1 5 I 4 9 1 2 I 04

Russia 20 12 7
1

175 II 7 13 5 0 7 I 0
Hungary 18 85

1

II 5 8 2 9 8 04 og
,Servia . 14 I 3’6 Ids — M 4 0 6
Gabcia . . 17 10 9 I 5 d 10 9 10 4 0 I 4 I

New South Wales 2 24 8 10 I ^69 18 4 4- / » / + 23
Victoria 3 ^4 7 12 7 so 8 •) 2 -{61 7 5
Now Zealand I

,

1

16 ^ 6^0 19 0 +360 •f -V

the respective countries from the standpoint of vital

forces The first column of Fable VIII shows the

order m which the countries mentioned are found to

stand according to the abo\c test

The three Australasian states head the list m virtue

of their remarkably low death-rate, whuh outweighs

the relative paucity of their births The next countries

m order all belong to north-western Europe, and their

index-quotients are all \ery close to each other

Sweden falls below Us geographical neighbours owing
to its low birth-rate, and Finland betausc of its higher

niortalitv^ England and Scotland, in spite of their

higher birth-iatcs, are kept below Scandinavia by the

higher death-rate, but their birth-rate places them
above Belgium Ireland and France are pulled down
by their low natality The latter, with the same
mortality as Germany, stands far below it for the

abo\e icason, as Ireland is raised by its lowci death-

late above the prolific countries of eastern Europe
The rate of natural growth is given in the second part

of the table In the case of tw'o of the Australasian

states, of Holland, Finland, Spam and Italy, the

order is in accord with that given by the test applied

above, and the difference between the two m Austria,

Ireland and France is not large The great difference

between the serial rank occupied m the respective lists

by Russia, Senna and Galicia, with remarkably high

rates of natural growth, as well as that found in the

case of most of the other countries m question, show’s

that this factor is by no means a trustworthy guide in

under the same influence, those passing from tlieir prime into

the second period of danger acquire a numerical preponderance

which throws its weight upon the general death-rate and tends

to raise it. It is assumed that throughout the above course the

hygienic conditions of life remain unchanged If, however, they

undergo marked improvement, the duration of life is extended

and both birth and death-rates, being spread over a wider

field of the living, tend to decrease. On the other hand, an
accidental set-back to population, such as that caused by famine

or a disastrous war, leaves room which an increasing birth-rate

hastens to occupy. A similar result follows in a lesser degree

a wave of emi^ation. Examples of all the above tendencies

may be gleaned from the returns of the countries named in the

table, though space does not admit of their exhibition. In

both France and Germany, for instance, the process of replenish-

ment after a great war can be traced both early and late m the

the estimate of hygienic balance

Migration —Passing from the internal factors in the move-
ment of population, the influence has to be taken into account

of the interchange of population between different countries.

The net results of such exchange can be roughly estimated by
comparing the rate of natural growth with that of the total

increase of the community between one census and another,

as set forth in Table VIIL, in the last section of which the approxi-
mate loss by emigration, as calculated by Dr Sundb^rg, is given.

I

It will be seen that the only European country which gams by
i
the exchange is France, and there the accretion is almost msig-

nificant. Between many of the countries there is a good deal

of migration which is only seasonal or temporary, according to

the demand for labour. From Russia, too, tl\ere is a stream of

colonization across the Urals into western Siberia, and amongst
the western Mediterranean populations there is constant
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migration to North Africa The greatest drain from Europe, •

however, has been across the sea to the United States, Canada i

and Australasia, especially to the first-named Dr Sundbarg’s
j

returns give about 28 millions as the number whu h left Europe

bv sea during the 19th century, of whom all but 4 millions I

emigrated during the last half of that period Between 1821
|

and 1904, about 22 millions landed from Europe in the United -

States; about 2J millions in Canada, 2 millions in Australia,

besides a good number in Brazil, the Argentine and South

Africa The return of birthplace, which usually forms part of
,

the census inquiry, affords supplementar>’ information on the
|

subject of immigration In Canada, for instance, those born '

abroad numbered 17 % of the population in 1871, and about
'

13 thirty years later In New South Wales, the coiiespond-

ing figures w^rc 41 and 28 %, and in Victoria 55 and 27. In New
Zealand the consequence^ of the cessation of special encourage-

ment to emigration were still more marked, the foreign-horn

declining in proportion from 63 to 33 % On the other hand,

in the Unitcci States, from 9 7 % in 1850 tbe proportion rose to

137 in i(;oo, and has since reached still higher figures, as has

been the case recently in Canada also Up to the early ’nineties
j

the greater part of the immigrants into America were furnished >

by Germany, Ireland and Great Britain, but for the next fifteen
|

years the place of those countries was taken by Italy and eastern

Europe The general results of the two movements in Europe
1

have been thus summarized by Dr Sundbarg —
;

Table IX

built directly on the sea, was situated on a lofty hill ^ now
crowned by a conspicuous medieval castle and a poor modern
village (Populonia) Considerable remains of its town walls,

of large irregular, roughly rectangular blocks (the form is that

of the natural splitting of the schistose sandstone), still exist,

enclosing a circuit of about i J m. The remains existing within

them are entirely Roman—a row of vauHed substructions, a

water reservoir and a mosaic with representations of fishes.

Scrabo mentions the existence here of a look-out tower for the

shoals of tunny-fish There are some tombs outside the town,

some of which, ranging from the Villanova period (9th century

B c ) to the middle of the 3rd century b c
,
were explored m

iqoS, In one, a large circular tomb, were found three sepulchral

couches in stone, carved in imitation of wood, and a fine

statuette in bronze of Ajax (ommitting suicide Close by was
found a horse collar with 14 bronze bells The remains of a

temple, devastated m ancient times (possibly by Dionysius

of Syracuse in 384 b c
), were also discovered, with fragments of

Attic vases of the 5th century b c
,
which had served as ex

votos in it Coins of the town have also been found in silver

and copper The iron mines of Elba, and the tin and copper

of the mainland, were owned and smelted by the people of

Populonia, hot springs too lay some 6 m to the E (Aquae
Populaniae) on the high road—Via Aurelia—along the coast

At this point a road branched off to Saena (Siena) Ac cording

to Viigil the town sent a contingent to the help of Aeneas, and
it furnished Scipio with iron in 205 b c It

offered considerable resistance to Sulla, who

Annual rate per looo (jf oopul ition 1

1801-18 30 1850-1900

1

1

Births

j

Dc aths

1

Births
above
Deaths

Census
In "rease

Birth >

1

Di^aths
Births
above
Deaths

1

1

C< nsus
Incronse

Eiuop<
,
N W 35 4 26 5 8 9 8 I 34 4 1

2? 4 II 0 8 6

„ sw 33 283 5 3 5 2 31 t 2U 3 5 I 4 3
1E . 45 9 381 78 7 7 40 2 34 7

1

5 10 0

1 r>tal Euro]'* 31 2 7 1 7 I 38 0 28 4 1

1 z_
90 8 2

'

United Stab .
! 29 9

j

_
1

— 24 0
Canada — —

i

3 ^ 7
- — .— lO 2

1

Australasia — — ““
11

^5 9 !

-- 48 2
1J

Differences tend to be smoolhened out, of course, in dealing

with a population so large and varied as that of a continent,

but the figures suffice to show the contrast between the early

part of the century and the period following the great migratory

movements to the new goldfields. In the countries receiving

the stream of newcomers, the intcrcensal rate of increase was
ob\ lou^ly very different from those of the older countries, though
It seems to have largely spent itself or been counteracted by
other mfluences The latest rates, for instance, were only 18

per mille per annum in Australia, ir m Canada and 19 in the

United States
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and Westergaard, Statistik der Ehen\ Westergiard, Die Lehre von der
Ilortahtdt und Morbilitdi, and Die Grundzuge der Theorte der Statistik,
Gonnard, V Lmtgraiton europSenne (JAB)
FOPULONIUM (Etruscan Pupluna), an ancient seaport town

of Etruria, Italy, at the north end of the peninsular of Monte
Massoncello, at the south end of which is situated the town
of Piombino (q.v ). The place, almost the only Etruscan town

took it by siege, and from this dates its

decline, which Strabo, who describes it well

(v.2, 6, p 2'’3), already notes as beginning,

while four centuries later Rutilius describes

it as in ruins The harbour, however,

continued to be of some importance, and
the place was still an episcopal see in the

time of Gregory the Great

See G Dennis, C itics and Cemeterie<i of Etruria
(London, 1883, 11 212 sqcj ), I Falclu in Notizie
degli Scavi (1903 L A Milam, ibul

(190S),

PORBANDAfi, a native state of India,

in the Kathiawar political agency, Bombay,
extending along the S W coast of the

peninsula of Kathiawar Area, 636 sq. m
,

pop (1901), 82,640, showing a decrease of 4 % in the decade

Estimated gross revenue, £65,000, tribute, £3233 The chief,

whose title is rana, is a Jethwa Rajput Limestone is largely

exported to Bombay This limestone is used for buildings in

Porbandar without mortar, and is said to coalesce into a solid

block under the influenc e of moisture The town of Porbandar
IS the maritime terminus of the Kathiawar railway system Pop
(1901), 24,620. A large trade is conducted m native boats as far

as the cast coast of Africa.

PORCELAIN, the name of that kind of ceramic ware which is

characterized by a translucent body, also loosely used for the

finer kinds of ware generally, popularly known as china ”

(see Ceramics) The French porcelatne, from which the word

I

comes into English, is an adaptation of the Italian porcellana,

a cowrie-shell, the beautifully polished surface of which caused

the name to be applied to the ware The Italian word is generally

taken to be from porcella, dimmutive of porco, pig, from a

supposed resemblance of the shell to a pig’s back.

PORCH (through the Fr. porche, from Lat. porltcus; the

Ital. equivalent is portico^ corresponding to the Gr vdp$rj(f

Ger. Vorhalle), a covered erection forming a shelter to the

entrance door of a large building. The earliest known are tbe

two porches of the Tower of the Winds at Athens; there would
seem to have been one in front of the entrance door of the villa

of Diomede outside the gate at Pompeii; m Rome they were

* It commands a fine view, and Corsica is sometimes visible, though
not Sardinia, as Strabo (and following him, Lord Macaulay) erro-

neously state.
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probably not allowed, but on either side of the entrance door of

a mansion, porticoes set back behind the line of frontage were

provided, according to F Mazois, as shelters from sun and ram
for those who paid early visits before the doors were opened
In front of the early Christian basilicas was a long arcaded porch
(ailed “ narthex '' {qv) In later times porches assume two
forms—one the projecting erection covering the entrance at

the west front of cathedrals, and divided into three or more
doorways, &c

,
and the other a kind of covered chamber open

at the ends, and having small windows at the sides as a protection

from ram These generally stand on the north or south sides

of churches, though in Kent there are a few instam es (as Snodland
and Boxley) where they are at the west ends Those of the Nor-

man period generally have little projection, and are sometimes
so flat as to be little more than outer dressings and hood-
moulds to the inner door They are often richly ornamented,

and, as at Southwell in England and Kelso in Scotland, have
rooms over, which have been erroneously called lyarvnes Early

English porches are much longer, and in larger buildings fre-

quently have rooms above
,
the gables are generally bold and high

pitched. In larger buildings also, as at Wells, St Albans, &c
,

the interiors are as rich in design as the exteriors Decorated

and Perpendicular porches partake of much the same character-

istics, the pitch of roof, mouldings, copings, battlements, &c

,

being, of course, influenced by the taste of the time The later

porches have rooms over them more frequently than in earlier

times, these are often approached from the lowrr storey by small

winding stairs, and sometimes have fire-places, and are supposed
to have serveci as vestries

,
and sometimes thci e arc the remains

of a piscina, and relics of altars, as if they had been used as

chantry chapels It is probable there were wooden porches at

all periods, particularly in Uiose places where stone was scarce,

but, as may be expected from their exposed position, the earliest

have decayed At Cobham, Surrey, there was one that had
ranges of semicircular arches in oak at the sides, of strong

Norman character It is said there aie several in w^hu h portions

of Early English work are traceable, as at Chevington in Suflolk

In the Decorated and later periods, however, wooden ponhes
are common, some plain, others with rich tracery and large

boards, these frequently stand on a sort of half storey of stone

work or hahut The entranc e pon hes at the w^est end of cathe-

drals are generally called portaU, and where they assume the

character of separate buildings, are designated gahlees
,
eg the

porticoes on the west side of the south transept of Lincoln

Cathedral, and at the west end of the nave of Ely Cathedral, and

the chapel at the west end of Durham Cathedral. The finest

example m England of an open projected porch is that of

Peterborough Cathedral, attached to the Early Norman nave

The term porch ” is also given to the magnifi( ent portals

of the French cathedrals, where the doors are so deeply recessed

as to become porches, such as those of Reims, Amiens, Chartres,

Troyes, Rouen, Bourges, Pans, and Beauvais cathedrals,

St Ouen, Rouen, and earlier Romanesque churches, as in St

Irophime, Arles and St Gilles Many, however, have detached
porches in front of the portals, as in Notre Dame at Avigon,

Charties (north and south), Noyon, Bourges (north and southL
St Vincent at Rouen, Notre Dame de Louviers, the cathedrals

of Albi and Le Puy, and m Germany those of Spires and Regens-
burg, and the churches of St Laurence and St Sebald at

Nuremberg (R P S )

PORCUPINE (Fr pore- epic, “ spinv pig ”), the name of

the largest European representative of the terrestrial rodent

mammals, distinguished by the spiny covering from which it

takes its name The European porcupine {Hy^trix cristata) is

the typical representative of a family of Old World rodents, the

Hystncidae, all the members of which have the same protective

covering These rodents are characterized by the imperfeitly

rooted cheek-teeth, imperfect clavicles or collar-bones, cleft

upper lip, rudimentar}^ first front-toes, smooth soles, six teats

and many cranial characters They range over the south of

Europe, the whole of Africa, India and the Malay Archipelago

as far east as Borneo They are all stout, heavih -built animals.

with blunt rounded heads, fleshv mobile snouts, and coats of

thick cylindrical oi flattened spines, which form the whole
covering of their body, and aie not intermingled with ordinary
hairs Their habits are strictly terrestrial Of the three genera
Hystrix is characterized by the inflated skull, m which the nasal

chamber is i r - I.mji] than tla l)rain-case, and

The Porciipihc {ll\strtx cnstuiuj

the short tail, tipped with numerous slender-»stalked open quills,

which make a loud rattling noise whenever the animal mo\cs
The common porcupine {H crisiata), which oi'curs throughout
the south of Europe and North and West Africa, is replaced in

vSouth Africa by H africaeaustrahs and in India by the hairy-

nosed porcupine (H leucura)

Besides these large crested species, there are several smaller species
without crests in noith-east India, and the Malay icgion from Nepal
to Borneo The genus Atherura mcludes the bnish-tailed porcupines
which are much smaller animals, with long tails tipped with bundle',,

oi flattened spines Two species are found in the Alalay region and
one m West Afnca 7 rtchys, the last genus, contains two species,

T fasctculata of Borneo and 7 macrotis of Sumatra, both externally
very like Atherura, but differing from the members of that genus
in many cranial characteristics. In the New World the porcupines
arc leprcsented by the members of the family hrethtzonttdae, or
Coendidae, which have rooted molars, complete collar-boius, entire
upper lips, tiibcrciilatcd soles, no trace of a first front-toe, and four
teats The spines are mixed with long soft hairs They are less

^tnctly nocturnal in their habits, and with one exception live

entirely m trees, having in correspondence with this long and power-
ful prehensile lads They include three genera, of which the first

IS represented hy the Canadian jxircupme {Lrethizon dorsatus),

a stout, heavil> built animal, vMth long hairs almost or quite hiding
Its spines, four front- and five hind-locs, and a short, stumpy tail It

IS a native of the greater part of Canada and the United States,
wherever there is any remnant of the oiiginal forest left ^ynetheres,

or Coendu, contains some enght or ten species, known as trcc-porcu-
pines, found throughout tropical South \mcnca, with one extending
into Mexico I hey are of a lighter build than the ground-jKircupines,
with short, close, many-coloured spines, often mixed wuth luurs,

and prehensile tails The hind-feet have only four tots, owing to

the suppression of the first, in place of which they have a fleshy

pad on the inner side of the foot, between which and the toes boughs
and oth( r objects ean be firmly grasped as v\itli a hand Chaetomys,
distinguished by the shape of its skull and the greater complexity
of its Ueth, contains C subspt^osus, a native of the hottest paits
of Brazil (W H F

,
R. L *)

PORDENONE, IL ( 1483-1539), an eminent painter of the Vene-
tian school, whose correct name was Giovanni Antonio Licimo,

or Jjcino He w^as commonly named II Pordimone from ha\ing
been born m 1483 at Cortuelh, a village near Pordenone (qv)
in Italy He ultimateK’^ dropped the name of Luinio, having

quarrelled with his brothers, one of whom had wounded him in

the hand, he then called himself Rcgillo, or De Regillo IIis

signature runs “ Antonius Portiinacnsis,” or “ De Portunaonis.’*

He was created a cavahere by Charles V
As a painter Luinio was a s('holar of Pellegrino da S. Daniele,

but the leading influence which governed his style was that of

Giorgione, the popular story that he was a fellow-pupil with

Titian under Gio\anni Bellini is incoirect The district
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dbout Pordenone had been somewhat fertile in capable

painters ;
but Licinio excelled them all in invention and design,

and more especially in the powers of a vigorous chiaroscurist

and flesh painter. Indeed, so far as mere flesh-painting is

concerned he was barely inferior to Titian m breadth, pulpiness

and tone; and he was for a while the rival of that great painter

m public regard. The two were open enemies, and Licinio

would sometimes affect to wear arms while he was painting

He excelled Giorgione in light and shade and in the effect of

relief, and was distinguished in perspective and in portraits,

he was equally at home in fresco and in oil-colour . He executed

many worksm Pordenone and elsewhere in Fnuh,and in Cremona
and Venice; at one time he settled m Piacenza, where is one of

his most celebrated church pictures, ‘‘ St Catherine disputing with

the Doctors in Alexandria
;
the figure of St Paul in connexion

wuth this picture is his own portrait. He was formally in\ ited

!)y Duke Hercules II of Ferrara to that court; here soon after-

wards, m 1539, he died, not without suspicion of poison His

latest worke are comparatively careless and superficial, and
generally he is better in male fibres than ih female—the latter

being somewhat too sturdy—and the composition of his subject-

pictures IS scarcely on a level with theirother merits. Pordenone
appears to have been a vehement self-asserting man, to whuh
his style as a painter corresponds, and his morals were not

unexceptionable Three of his principal scholars were Bernar-

dino Licinio, named II Sacchiense, his son-in-law Pomponio
Amalteo, and Giovanni Maria Calderari.

The following may be named among Pordcnonc’s works
the picture of “ S Luigi Giustiniam and other Saints, ’ originally

in S Maria dell’ Orto, Venice, a Madonna and Saints ” (both

of these m the Venice academy), the “Woman taken in Adul-
tery,” in the Berlin museum, the “Annunciation,” at ITdine,

regarded by Vasari as the artist’s masterpiece, now damaged by
restoration In Hampton Court is a duplicate work, the

Painter and his Family ”, and in Burghley House are two fine

pictures now assigned to Pordenone —the “ Finding of Moses ”

and the “ Adoration of the Kings ” These used to he attributed

to Titian and to Bassano respectively,

PORDENONE, a town of the province of Udine, Venetia,

Italy, 30 m W by S of Udine on the railway to Treviso Pop
(1901), 8425 (town), 12,409 (commune) It was the birthplace

of the painter generally known as II Pordenone (q v ). Paintings

from his brush adorn the cathedral (which has a fine bruk
campanile), and others are preserv^ed in the gallery of the towTi

hall Cotton industries are active, and silk and potter)' are

manufactured.

PORE, a small opening or orifice, particularly used of the open-
ings of the ducts of the sweat-glands in the skin or of the stomata

in the epidermis of plants or those through which the pollen

or seed are discharged from anthers or seed capsules. The
word is an adaptation through the French from Lat. porus,

Gr. tropo^, passage In the sense of to look closely at, to read

with persistent or close attention, “ pore ” is of obscure origin

It would seem to be connected with “ peer,” to look closely

mto, and would point to an O. Eng. puna^t or pyrian. There
IS no similar word in Old French
PORFIRIUS, PUBLILIUS OPTATIANUS, Latin poet, possibly

a native of Africa, flourished during the 4th century ad He
has been identified with Publilius Optatianus, who was prae-

fectus urbt (329 and 333), and is by some authorities included

amongst the Christian poets For some reason he had been
banished, but having addressed a panegyric to the Emperor
Constantine the Great, he was allowed to return. Twenty-
eight poems are extant under his name, of which twenty were
included m the panegync. They have no value except as

amosities and specimens of perverted ingenuity. Some of

them are squares (the number of letters m each line bemg equal),

certain letters bemg rubricated so as to form a pattern or figure,

and at the same time special verses or maxims; others represent

varies objects (a synnx, an organ, an altar); others have
special peculiarities m each line (number of words or letters),

while the ^8th poem (the versus anacycha) may be read back-

wards without any effect upon sense or metre. A complimentary
letter from the emperor and letter of thanks from the author are

also extant. The ^st edition of the poem is by L. Miiller (1877)
Sec also O Sreck, '"Das Lcben dcs Dichter^ Porphydus " in

Rheimsches Museum (1908), Ixiii 267

PORISH. The subject of porisms is perplexed by the
multitude of different views which have beep held by geometers

as to what a porism really was and is. The treatise which has
given rise to the controversies on this subject is the Portsms of

Euclid, the author of the Elements For as much as we know
of this lost treatise we are indebted to the CollecHon of Pappus
of Alexandria, who mentions it along with other geometrical

treatises, and gives a number of lemmas necessary for under-

standing It. Pappus states that the porisms of Euclid are

neither theorems nor problems, but are in some sort intermediate,

so that they may be presented either as theorems or as problems

;

and they were regarded accordingly by many geometers, who
looked merely at the form of the enunciation, as bemg actually

theorems or problems, though the definitions given by the

older writers showed that they better understood the distinction

between the three classes of propositions. The older geometers

regarded a theorem as directed to proving what is proposed,

a problem as directed to constructing what is proposed, and
finally a porism as directed to finding what is proposed (ct^

iroptapLov avToi) Tov TrpoTeivojJiivov) PappuS gO€S On to say that

this last definition was changed by certain later geometers, who
defined a porism on the ground of an accidental characteristic

as TO Xettrov viroO^crcL roiriKov ^wp'qfxaro^, that which falls short

of a locus-theorem by a (or in its) hypothesis

Produs points out that the word was used in two senses.

One sense is that of “ corollary,” as a result unsought, as it were,

but seen to follow from a theorem. On the “ porism ” in the

other sense he adds nothing to the definition of “ the older

geometers ” except to say (what does not really help) that

the finding of the centre of a circle and the finding of the

greatest common measure are porisms (Proclus, ed Fnedleln,

p 30T)

Pappus gives a complete enunciation of a ponsm derived

from Euclid, and an extension of it to a more general case

This porism, expressed in modern language, asserts that—given
four straight lines of which three turn about the points in which
they meet the fourth, if two of the points of intersection of these

lines he each on a fixed straight line, the remaining point of inter-

section will also he on another straight line The general enuncia-

tion applies to any numl>er of stiaight linos, say (w-f- 1), of which

n can turn about as many points fixed on the («-b i)th. These n
straight lines cut, two and two, m (w— i) points, i«(«—i)
being a triangular number whose side is (m— 1) If, then, they

are made to turn about the n fixed points so that any (n—i) of

their In (w—i) points of intersection, chosen subject to a certain

limitation, he on (/^— i) given fixed straight lines, then each of

the remaining points of intersection, J(n— i)^w— 2) in number,
describes a straight line Pappus gives also a complete enuncia-

tion 01 one porism of the first book of Eudid’s treatise. This

may be expressed thus : If alxiut two fixed points P, Q we make
turn two straight lines meeting on a given straight line L, and
if one of them cut off a segment AM from a fixed straight line AX,
given in position, we can determine another fixed straight line

BY, and a point B fixed on iL such that the segment BM’ made by
the second moving line on tins sec ond fixed line measured from

B has a given ratio A. to the first segment AM. The rest of the

enunciations given by Pappus are incomplete, and he merely

says that he gives thirty-eight lemmas for the three books of

porisms, and these include 171 theorems.

The lemmas which Pappus gives in connexion with the

porisms are mteresting historically, because he gives (i) the

fundamental theorem that the cross or an harmonic ratio of a
pencil of four straight lines meeting in a point is constant for all

transversals; (2) the proof of the harmonic properties df a com-
plete quadnlateral, (3) the theorem that, if the six vertices of a
hexagon he three and three on two straight lines, the three points

of concourse of opposite sides lie on a straight line.
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During the last three centunes this subject seems to have had

great fascination for mathematicians, and many geometers have
attempted to restore the lost porisms Thus Albert Girard says in

his TfaiU do trigonomHrie
(
1626

)
that he hopes to publish a restora-

tion About the same time P de Fermat wrote a short work under
the title Ponsmatum eudtdaeorum renovata doctnna et sub forma
tsagoges tecenhortbus geometris exhibita (see CEuvres de Fermat^ 1 ,

Pans, 1891) ,
but two at least of the five examples of porisms which

he gives do not fall within the classes indicated by Pappus Robert
Simson was the fiist to throw real light upon the subject He first

succeeded m explaining the only three propositions which Pappus
indicates with any completeness This explanation was published

in the Philosophical Transactions in 1723 Later he investigated
the subject of porisms generally in a work entitled De portstnattbus

iractatus, quo doctrinam ponsmatum satis expheatam, et in posterum
ab oblivione tuiam fore sperat auctor^ and published after his death
in a volume, Robertt Simson opera quaedam reltqua (Glasgow, 1776)

Simson's treatise, De portsmatibus, begins with definitions of theorem,
problem, datum, porism and locus Respecting the porism Simson
says that Pappus's definition is too general, and therefore he will

substitute for it the following Ponsma est propositio in qua
propomiur demonstrare rem aliquam vcl plurcs datas esse, cui vcl

quibus, ut et cuilibet ex rebus mnumens non quidcm datis, sod
quae ad ea quae data sunt eandem habent relationcm, convemre
ostendendum est aficctionem quandam communcm in propositione
desenptam Ponsma etiam in forma problematis enuntiari potest,

si ninurum ex quibus data demonstranda sunt, invenienda proponan-
tur " A locus (says Simson) is a species of porism Then follows

a Latin translation of Pappus’s note on the porisms, and the proposi-
tions which form the bulk of the treatise These are Pappus's
thirty-eight lemmas relating to the porisms, ten cases of the pro-

position concerning four straight lines, twenty-nine porisms, two
problems in illustration and some preliminary lemmas John Play-
fair’s memoir {Trans Roy Soc Edin

, 1794, vol 111 ), a sort of .equel

to Simson's treatise, had for its special object the inquiry into the
probable origin of porisms—that is, into the steps which led the
ancient geometers to the discovery of them Playfair remarked that
the careful investigation of all possible particular cases of a proposi-
tion would show that (i) under certain conditions a problem becomes
impossible, (2) under certain other conditions, indeterminate or

capable of an infinite number of solutions These cases could be
enunciated separately, were in a manner intermediate between
theorems and problems, and were called “ porisms " Playfair

accordingly defined a porism thus " A proposition affirming the
possibility of finding such conditions as will render a certain problem
indeterminate or capable of innumerable solutions ” Though this

definition of a porism appears to be most favoured in England,
Simson's view has I eon most generally accepted abroad, and has
the suppoit of the great authority of Michael Chasles However,
m Liouville's Journal de mathdmatiques pures et appliqu es (vol xx

,

July 1855), P Breton published Recherches nouvelles sur les ponsmes
d'Luclidey in which he gave a new translation of the text ot Pappus,
and sought to base thereon a view of the nature of a ponsm more
closely conforming to the definitions in Pappus This was followed
in the same journal and in La Science by a controversy between
Breton and A J H Vincent, who disputed the interpretation given
by the former of the text of Pappus, and declared himself in fa\our
of the idea of Schooten, put forward m his Mathematicae exercita-

iiones (1O57), in which he gives the name of ” porism " to one section
According to F van Schooten, if the various iclations between
siraight lines m a figure are written down in the form of equations
or proportions, then the combination of these equations in all possible

wa>s, and of new equations thus denved from them leads to the
discovery of innumerable new properties of the figure, and here
we have “ porisms " The discussions, however, between Breton
and Vincent, in which C Housel also joined, did not carry forward
the work of restoring Euclid's Porisms, which was left for Chasles
His work {Les Trois hvres de ponsmes d*Euclide, Pans, i860) makes
full use of all the material found in Pappus But we may doubt its

being a successful reproduction of Euclid's actual work Thus, in

view of the ancillary relation in which Pappus's lemmas generally
stand to the works to which they refer, it seems incredible that the
first seven out of thjrty-eight lemmas should be really equivalent
(as Chasles makes them) to Euclid's first seven Ponsms Again,
Chasles seems to have been wrong in making the ten cases of the
four-lino Porism begin the book, instead of the intercept-Ponsm
fully enunciated by Pappus, to which the “ lemma to the first

Ponsm ” relates latclligibly, being a particular case of it An inter-

esting hypothesis as to the Porisms was put forward by H G.
Zeutnen (Die Lehre von den Kegelschmtten xmAUertumy 1886, ch viii

)

Observing, e g.y that the intcrcept-Ponsm is still true if the two
fixed points are points on a conic, and the straight hnes drawn
through them intersect on the conic instead of on a fixed straight
line, Zeuthen conjectures that the Porisms were a by-product of a
fully developed projective geometry of conics. It is a fact that
Lemma 31 (though it makes no mention of a conic) corresponds
exactly to Apollonius's method of determining the foci of a central
conic \Con%cSy in. 45-47 with 42)
The three porisms stated by Diophautus in his Anthmetxca are

pro^sitions m the theory of numbers which can all be enunciated
m form we can find numbers satisfying such and such condi-
tions ", they arc sufificiently analogous therefore to the geometrical
porism as defined m Pappus and Proclus.
A valuable chapter on porisms (from a philological standpoint)

IS included in J L Heiberg's LitterargeschxchUtche Studten uber
hukhd (Leipzig, 1882), and the following books or tracts may also
be mentioned Aug Richter, Ponsmen nach Simson bearbeitet
(Elbing, 1837), M Cantor, " Ueber die Ponsmen des Euklid und
deren Divinatoren," m SchlomilcWs Zeitsch f Math, u Ptry. (1857),
and Literaturzeitung (1861), p 3 seq , Th Leidenfrost, Die Ponsmen
des Euklid (Programm der Rcalschulc zu Weimar, 1863), Fr Buch-
binder, Euchds Ponsmen und Data (Programm der kgl Landesschule
Pforta, 1 86b). (T L H

)

POROS, or PORO (“ the Ford an island off the cast coast of

the Morea, separated at its western extremity by only a narrow
channel from the mainland at Troezen, and consisting of a mass
of limestone rock and of a mass of trachyte connected by a slight

sandy isthmus The town looks down on the beautiful harbour
between the island and the mainland on the south.

The ancient Calauna, with which Poros is identified, was given,

according to the mj^th, by Apc^llo to Poseidon in exchange for

Delos, and it became in histone times famous for a temple ot the

sea-god, which formed the centre of an amphictyony of seven
mantime states—Hermione, Epidaurus, A^na, Athens, Prasiae,

Nauplia, and Orchomenus Here Demosthenes took sanctuary
with “gracious Poseidon,'’ and, when this threatened to fail

him, sought death The building was of Done architecture and
lay on a ridge of the hill commanding a fine view of Athens and
the Saronic Gulf, near the middle of the limestone part of the

island The site was excavated in 1894, and traces of a sacred

agora with porticoes and other buildings, as well as the temple,

have been found In the neighbourhood of Poros-Calauna
are two small islands, the more westerly of which contains the

ruins of a small temple, and is probably the ancient Sphaena or

Hiera mentioned by Pausanias as the seat of a temple of Athena
Apatuna. The English, French, and Russian plenipotentiaries

met at Poros m 1828 to discuss the basis of the Greek government
Sec Chandler, Travels, Leake, Morea. Le Bas, Voyage arch&-

ologique, Curtius, Peloponnesos
^

Pouillon-Bohldye, Recherches

,

Bursian, Geographie von Griechenland, Rangabe, “ Em Austtug
nach Poros,” m Deutsche Ret^ e (18S3), andS Wide, m Mitteilungen
d deutsch Inst Athen (1895), vol xx

PORPHYRIO, POMPONIUS, Latin grammarian and com-
mentator on Horace, possibly a native of Africa, flourished

during the 2nd century A d (according to others, much later)

His scholia on Horace, which are still extant, mamly consist of

rhetorical and grammatical explanations. It is not probable

that we possess the original work, which must have suffered

from alterations and interpolations at the hands of the copyists

of the middle ages, but on the whole the scholia form a valuable

aid to the student of Horace.

Ed W Meyer (1874), A Holder (1894) ,
see also C F Urba,

Meletemata porphy^tonea (1885). E Schweikert, De J orhkynonis .

scholus Horatiams ,
F Pauly, criticae de . . Por-

phyrtonis commentarns Horatiants (1858)

PORPHYRY (Uopfpvpios;) (A D 233-^ 304), Greek scholar,

historian, and Neoplatonist, was bom at Tyre, or Batanaea in

Syria. He studied grammar and rhetoric under Cassius Long-

inus (q.v

)

His original name was Malchus (king), which was

changed by his tutor into Porphyrius (clad in purple), a
jesting allusion to the colour of the imperial robes (cf porphyro-

genitus, bom in the purple) In 262 he went to Rome,
attracted by the reputation of Plotinus, and for six years

devoted himself to the study of Neoplatonism Having injured

his health by overwork, he went to live in Sicily for five years

On his return to Rome, he lectured on philosophy and endea-

voured to render the obscure doctrines of Plotinus (who had died

m the meantime) intelligible to the ordinary understanding

His most distinguished pupil was lamblichus. When advanced

in years he married Marcella, a widow with seven children and

an enthusiastic student of philosophy. Nothing more is known
of his life, and the date of his death is uncertain

Of his numerous works on a groat variety of subjects the following

are extant Life of PloUnus and an exposition of his teaching in the
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wphs yorird (Sententtae ad tntelhgthiha ducentes. Aids

3 the study of the Intelhgibles) The Life of Pythagoras

y

which is

icomplete, probably formed part ot a larger history of philosophy
piK6<ro<pos iaroplay in four books) down to Plato His work on
iHstotle IS represented by the Introduction {floayufyfi) to and
ommentary (i^hyv(riSy in the form of questions and answers) on
tie Categories Ihe first, translated into Latin by Bofetius, was
xtensively used in the middle ages as a compendium of Aristotelian
)gic, of the second only fragments have been preserved His
poriKiy a chronological work, extended from the taking of Troy down
DAD 270, to it Eusebius is indebted for his list of the Mace-
onuin kings The treatise <f>i\6\oyos iaroptd is called an diicp6aats

ecture) by Eusebius, who in his Praeparatto evangeUca (x 3)

as preserved a considerable extract from it, treating of plagiarism
mongst the ancients Other grammatical and literary works arc
>pLrjoiKh (rir^fxara (Quoestiones honiertcae)

,

and De antro nymph‘
Yum, m which the description in the Odyssey (xiii 102-112) is

Kplained as an allegory of the umverse The Tl€pl diroxvs

abstmentia)

y

on abstinence from animal food, is especially

aluable as having preserved numerous oiigmal statements of the
Id philosophers and the substance of Theophrastus’s n«pl €v(r€0€las

Ptetv) It also contains a long fragment from the Cretan
I Euripides The npbj MapK4Way is an exhortation to his

ife Marcella to practise virtue and self-restraint and to study
liilosophy The letter to the Egyptian pnesr Anebo, dealing with
ligious questions, was answered by a member of the school of

imblichus, who called himself Abammon, in the De mysterns
: is frequently referred to by Eusebius, Cyril and Augustine
usebius preserved fragments of the riepl r^s 4k Koylccv <pt\o<ro<pias

> philosophta ex oraculis haurtenda)y in which he expressed his

?lief in the responses of the oracles of vanous gods as conhrming
LS theosophiral views Porphyry is well known as a violent

Dponent of Chnstianitv and defender of Paganism, of his Kari
piartavwv (Atlversus Chnstianos) in 15 books, perhajis the most
iportant of all his works, only fragments remain Counter-treatises
ere written by Easebius of Cac »arca, Apollinarius (or Apollinaris) of

aodicea, Methodius of Olympus, and Macarius of Magnesia, but all

icse are lost Porphyry’s view of the book of Daniel, that it was
te work of a writer m the time of Antiochus Epiphanes, is given

/ Jerome There is no proof of the assertion of Socrates, the
;clcsiastical histori<in, and Augustine, tliat Porphyry was once a
hristian

There is no complete edition of the works of Porphyry Separate
litions Vita Plotint in R Volkmann's edition of the Enneades of

iotinus (ib8^)
,
Sententioe, by B Mommert (1907) ,

Vita PythagoraCy
e antro ny mpharum^ De ahstineniia, Ad Marcellam, by A Nauck
885), ” Isagoge et m Anstotclis categorias commcntarium,” by
Bussc in Commentaria in Aristotelcm graeca (1887), iv r, wuth the

anslation of Boetius (cd with introd
,
S Brandt, 1906) ,

fragments
the Chronica in C W Muller, Frag hist graec (1849), 111 (>88,

^aestiones homertcaCy by H Schrader (1880, 1890), Letter to Anebo
W Parthey’s edition of lamblichus De mysterns (1857), De

iilosophia ex oraculis hautienday by G Wolff (1856), fragments of

e Aaversus Chrtshanos by A Gcorgiades (Leipzig, 1891), English
ans of the De abstmentia

y
De antro nympharum and SententiaCy

, Thomas Taylor (1823), of the Sententtae by T Davidson in the
mrnal of Speculative Philosophy

y

in (1809), of the De abstmentia
1 S Hibberd (1857), and of the Ad Marcellam by A Zimmem
896)
On Poiphvry and his works generally see Fabricius, Bibliotheca

aeca (ed Harles), v 725, Eunapius, Vita philosophorum

,

article

Suidas, Lucas Holstenius, De vita et scriptis Porphyrtt (Cam-
idge, 1655), J E Sandys, Hist of Classical Scholarship {1906), 1

^3, W Christ, Gesch der griechischen Litteratur (1898), § 621 ,
M N

DUillet, PorphyrCy son rdle dans V^cole nioplatonicienne (1864),
I Kleffner, Porphyrins der Neuplatoniker und Christenfeind

•aderborn, 1896), on his philosophy, T Whittaker, The Neo-
tatomsts (Cambridge, 1901), and Neoplatonism

PORPHYRY (Gr. 7rop<f>vpw, Lat. purpureus, purple), in

jtrology, a beautiful red volcanic rock which was much used

r the Romans for ornamental purposes when cut and polished

he famous red porphyry {parfido rosso anttco) came from Egypt,
It Its beauty and decorative value were first recognized by the

omans in the time of the emperor Claudius It was obtained

1 the west coast of the Red Sea, where it forms a dike 80 or

> ft. thick For a long time the knowledge of its source was
St, but the original locality, marked by many ancient quarries,

is been re-discovered at Jebel Dhokan, and the stone is again

1 article of commerce In a dark red ground-mass it contains

lany small white or rose-red plagioclase feldspars, black shining

risms of hornblende, and small plates of iron oxide The red

ilour of the feldspars and of the ground-mass is unusual in rocks

this group, and arises from the partial conversion of the

agioclase feldspar into thuhte and manganese-epidote These

merals also occur in thin veins crossing the rock. Many

specimens show effects of crushing and in extreme cases this has
produced brecciation Another famous porphyry, hardly less

beautiful, is the verde antique^ porfido verde anttco^ or ntarmor

lacedaemomum vtnde of Pliny, which was obtained between
Lebetsova and Marathonisi in Peloponnesus. It has the same
structure as the red porphyry as it contains large white or green
feldspars in a fine ground-mass The gi cen colour arises from the

abundant formation of chlorite and epidote in the l^rge feldspars

and throughout the rock In ancient times it was much used
as an ornamental stone, these two varieties of porphyry making
a fine contrast with one another Green porphyries are not

so rare as red A similar rock is obtained at Lambay Island

near Dublin. Ihey are still used extensively, especially for

small ornaments Large pieces aie difficult to obtain free from
flaws, and marble is preferied for mural work, not only because

of the greater variety of patterns but also because it is much
softer and more easily cut and polished.

Many igneous rocks possess the structure which characterizes

these porphyiies (see Petrology, Plate III
) the presence of

scattered crystals of larger size m a fine-grained ground-mass
Most lavas, and many of the locks which occur as dikes and sills,

have porphyiitic structure. These may be called porphyries

and this term has consequently been applied to a great variety

of rocks, e.g dionte-porphyry, granite-porphyry, greenstone-

porphyr>% augitc-porphyry, liebenerite-porphyry, &c More
recently the use of the term has been restricted to a senes of

rocks which are of intrusive origin and contain much porphyritic

feldspar (with or without quartz or nepheline) The poiphyritic

intrusive rocks with large crystals of augite, olivine, bio Lite and
hornblende are for the most part grouped under the lampro-

phyres, while the term porphyry is rarely now applied to any
of the effusive rocks or lavas Furtheimore, it has become
usual to subdivide the intrusive porphyries into two classes,

m one of these the phenocrysts aie mainly orthoclase, in the

other mainly plagioclase feldspar The first senes is known as

the “porphyries,” while the second group is called “ porphy-
rites ” There are porphyries which correspond chemically and
mineralogically to granites, syenites, and nepheline-syenites

,

while the porphyrites form a parallel senes to the diontes,

norites and gabbros. In each case the porphyritic type occurs

geneially as dikes and thin sheets which consolidated beneath
the surface but probably at no great depth (hypabyssal rocks);

while granite, gabbro and the other holocrystalline non-por-

phyntic rocks belong to the plutonic or abyssal group which
cooled very slowly at great depths and under enormous pressure.

The principal subdivisions of the group are the granite porphyries,
the syemte-porphyries and the elacolite-porphyncs In all of them
porphyritic orthoclase or alkali feldspar is the characteristic mineral
The granite-porphyries and quartz-porphyries (q v

)
consist mainly

of orthoclase, quartz and fcrro-magncsian mineral, usually biotite

but sometimes nornblende, augitc or enstatite

Gramtc-porphynes are exceedingly common in all regions where
acid intrusive rocks occur Many granite masses are surrounded
by dikes of this kind, and m some cases the chilled margin of a granite
consists of typical porphvry
The syemte-porphynes, like the syenites, are less common than the

gramte-porphynes and gramtes They are characterized by an
abundance of orthoclase and a scarcity or absence of quartz The
phenocrysts are orthoclase (and oligoclase), biotitc, hornblende or

augite, the ground-mass is prmcipally alkali feldspar with sometimes
a little quartz. In many specimens the feldspars of the second
generation form a mosaic of ill-shaped grains, m others they are

little rectangular crystals which may have a fluxion arrangement
(orthophync type of ground-mass) Some of the rocks formerly
known as orthoclase-porphynes belong to this group, others are

ancient trachytic lavas (orthophyres) Closely related to the
syemte-porphynes is the rhomben-porphyry of south Norway and
West Amca. In these the large feldspars have rhomb-shaped sections

owing to their peculiar crystalline development Ohvine, augitc

and biotite occur in these rocks, but there is no quartz or soda-limo
feldspar The porphyntic feldspars contain both soda and potash
and Delong to anorthoclase Khomben-porphyries occur as dikes
connected with the syemtes (laurvikites of southern Norway), and
many icc-borne boulders of these rocks have been found among the
drift deposits of the east of England

Elaeolite- and leucitc- (syenite) porphyries form apophyses and
dikes around nepheline- and leucite-sycmte intrusions The former
contain porphyritic nepheline which is often weathered to soft,
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finely crystalline aggregates of white mica and other secondary
products as in the Unknown hebenerilc-potphyiy of Tirol and
gicseckite-porphyry of Greenland The feldspars of these rocks
are albite, orthoclase and anorthoclasc, and they often con-
tain soda-aiigitc and amphibolcs Elacolite-porphynes occur
along with ncphelint -syenites in such districts as the Serra de
Monchiquc, south Norway, Kola, Montreal Allied to them are
the tmguaites (so called from the Serra dc Tiiigua, Rio de Janeiro,
Brazil), which aic pale green rocks with abundant alkali feldspar
nephelinc, needles of green aeginne, and sometimes biotitc and
cancrinite As a rule, however, these arc not porphyritic Some
authors group the tmguaites with the aplites rather than the por-
phyries GroruditCb arc quartz-tmguaites free from nephcline,
and solvsbcrgites are tingiiaitic rocks in which neither quartz nor
nephelinc occur The two last varieties have been described from
the Christiania district in Norway, but tmguaites are known with
ncphcline-syenites in many parts of the world, e g Norway, Brazil,

Poitugal, Canada, Sweden, Greenland
The following analyses of porphyiics of different types will show

the chemical composition of a few selected examples —
SiOj Alp. FePs FcO MgO CaO KaO NajO HP

I 72 51 13 SI tr 387 I 50 0 60 6*65 0 13 0 60
II 67 18 16 65 055 2 15 I 54 2 35 2 91 403 075

III 71 60 13 60 a ,0 — 0 21 2 30 3 53 5 55 0 70
IV. 58 8a 21 06 3 26 0 70 I 38 303 370 683 I 26

V. 45 18 2331 611 I 45 462 II 16 5 94 1 14
VT 54 4^^ 19 q6 2‘34 3 33 0 61 2 12 8 68 2 76 5 20
VII 75 20 12 65 I 53 0 28 0 26 0 60 4 14 5 67 0 12

I
,
Klvan or gianite porphjuy (with pinite after cordicrite)—Prah

sands, CornwSl II
,
Granophyre—Armboth, Cumberland III

,

Granophyre—Cariock Fell, Cun berland IV, Rhombt n porphyry
—Tonsterg, Norway V

,
Elaeolite porphyry—Bcemcrvillc, New

Jersey VI
,
Tmguaite—Kola VI 1 ,

Groruditc—Assynt, Scotland

Porphyrite^ —The porphyntes as above mentioned are

mtiusive or hypabyssal rocks of porphyritic texture, with

phenociysts of plagioclase feldspar and hornblende, biotite

or augitc (sometimes also quartz) m a fine ground-mass The
name has not always been used in this sense, but formerly

signified rather decomposed andesitic and basaltic lavas of

Carbonifcious age and older Both the red porphyry and the

giccn poiphyry of the ancients are more properly classified m
this gioup than with the granitc-porphyries, as their dominant

feldspar is plagioclase and they contain little or no primary

quartz. Porphyntes occur as dikes which accompany masses

of diorite, and are often called diorite-porphyrites
,
they differ

from diorites in few lespects except their porphyritic structure

The phenocrysts arc plagioclase, often much zoned with central

kernels of bytownitc or labradorite and margins of oligoclase

or even orthoclase In a special group there are corroded blebs

of porphyritic quartz these rocks are called quartz-porphyrites,

and are distinguished from the granitc-porph\ ries by the scarcity

or absence of orthoclase The hornblende of the porphyntes

IS often green but sometimes brown, resembling that of the

lamprophyres, a group from which the porphyntes are separated

by their containing phenocrysts of feldspar, which do not occur

in normal lampiophyres Augite, when present, is nearly

always pale green, it is not so abundant as hornblende Dark

brown biotite is very common in large hexagonal plates

Muscovite and olivine are not represented in these rocks The
ground-mass is usually a ciyslalline aggregate of granular

feldspar in which plagioclase dominates, though orthoclase is

rarely absent The Alpine dike rocks known as ortlerites and

suldcnites arc porphyntes containing much green or brown

hornblende and augite, these, however, hardly require a dis-

tinctive designation Diorite-porphyrites have almost as wide

a distribution as granite-porphyries, and occur in all parts of

the world where intrusions of granite and diorite have been

injected, they arc in fact among the commonest hypabyssal

rocks

To gabbros and norites certain types of porphynte correspond

which have the same mineral and chemical composition as the

parent rocks but with a porphyritic instead of granitic structure

Gabbro-porphyntes are not numerous, or rather most of these

rocks are described as porphyritic basalts and dole rites The

beorbachites are finely gianular dike rocks resembling gabbros

105

m all respects except in their being less coarsely crystalline.

Norite-porphyntes have porphyritic plagioclaoc (labradonlc
usually) with hypersthene or bronzite, often altered to bastite.

They accompany norite masses in Nahe (Prussia) and Tirol

They have vitreous forms which are described as andcsilic-

pitchstones or hypersthene-andesites.

SiO. AlsOjiFe^O, FeO CaO MgO Kp
j

Nap HP
I

II

III

64 94
61 58
5^> 85

1750 069
18 84 ' 4 68
16 7o| 592

3 94

1

7 13

2 59
6 59
5 97

283
2 04
325

3 11
1 3 44

1 49 4 27

1

I 91
j
2 78

I 36
I 61

054

I
,
Quartz-porphynte—Lippenhof, Schwarzwald II., Porphynte

—

Esterel, France III., Nonte-porphynte—Klausen, Tirol

(J S F)

PORPOISE (sometimes spelled Poipus and Porpesse), a name
derived from the O Fr porpeiSy for porc-peis, t e pig-fish, I^t.

porcub, pig, and ptsets, fish, the mod Fr marsoutn is borrowed
from the Ger meersekwem^ although the word is commonly
used by sailors to d^^signate all the smaller cetaceans, especially

those numerous species which naturalists call dolphins,’*

it IS properly restricted to the common porpoise of the British

seas {Phocaena communis, or P phocaena).

The porpoise, when full grown, attains a length of 5 ft or

more, the dimensions of an adult female specimen from the

Fig I —The Common Porpoise {Phocaena communis),

English Channel being • length from nose to notch between the

flukes of the tail, 62^ 111 ,
from the nose to the front edge

of the dorsal fin, 29 in
,

height of dorsal fin, 4J in
,

length base of dorsal fin, 8 in
,
length of pectoral fin, 9J in,

breadth of pectoral fin, 3J in
,

breadth of tail flukes,

T3 in The head is rounded in front, and differs from that

of dolphins in not having the snout produced into a distinct

“ beak ” separated from the forehead by a groove The under

jaw projects about half an inch bevond the upper The mouth
IS wide, bounded by stiff immobile lips, and curves slightly

upwards at the hinder end The eye is small, and the external

ear represented bv a minute aperture, scarcel> larger than w^ould

be made by a pm, about 2 in behind the e> e The dorsal

fin, near the middle of the back, is low and triangular. The
flippers are of moderate size, and slightly sickle-shaped The
upper-parts are dark grey or nearly black according to the light

in which they are viewed and the state of moisture or otherw ise

of the skin, the undcr-parts pure white. The line of demarca-

tion between these colours is not distinct, washes or splashes of

grey encroaching upon the white on the sides, and vanes some-

what in different individuals Usually it passes from the throat

(the anterior part of which, with the whole of the under jaw,

IS dark) abo\c the origin of the flipper, along the middle of the

flank, and descends agjun to the middle line before reaching the

tail Both sides of the flippers and flukes are blac k The an-

terioredgeof the dorsal fin isturmshed with a rowof small rounded

horny spines or, rather, tubercles, of variable number. One of
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the most characteristic anatomicai distinctions between the

porpoise and other members of the Delphtmdae is the form of the

teeth (numbenng twenty-three to twenty-six on each side of

each jaw), which have expanded, flatteaied, spade-like crowns,

with more or less marked vertical grooves, giving a tendency to

a bilobed or often tnlobed form (fig. 2).

The porpoise, which is sociable and gregarious, is usually seen

in small herds and frequents coasts, bays and estuaries rather

Fig, 2,—Teeth of Porpoise (T\vice natural size
)

than the open ocean. It is the commonest cetacean in the

seas round the British Isles, and not infrequently ascends the

Thames, having been seen as high as Richmond, it has also been

observed m the Seme at Neiiilly, near Pans It frequents the

Scandinavian coasts, entering the Baltic m the summer, and is

found a« far north as Bafiin’s Bay and as far west as the coasts

of the United States. Southward its range is more limited

than that of the dolphin, as, though common on the Atlantic

coasts of France, it is not known to enter the Mediterranean

It feeds on mackerel, pilchards and herrings and, following

the shoals, is often caught by fishermen in the nets along with

its prey. In former times it w’as a common article of food m
England and France, but is now rarely if ever eaten, being

valuable only for the oil obtained from its blubber. Its skin is

sometimes used for leather and boot-thongs, but the so-called

“ porpoise-hides are generally obtained from the beluga

The Black Sea porpoise (P, rduta) is a distmct species. A third

species, from the American coast of the North Pacific, has been

described under the name of Phocaena vomerina, and another

fi om the mouth of the Rio de la Plata as P. sptnipennis Nearly

aibcd 13 Neopkoeaena phocaenoides,^ small species from the Indian
Ocean and Japan, with teeth of the same form as those of the por-

poise, but fewer in number (eighteen to twenty on each side), of

larger size, and more distinctly notched or lobed on the free edge

It IS distinguished from the common porpoise externally by
its black hue and the absence of a dorsal fin (See Cetacea )

(R I *)

PORPORA, NICCOLA [or NiccoLd] ANTONIO (i686-ij6j),

Italian operatic composer and teacher of smgmg, was bom in

Naples on the 19th of August 1686 He waus educated at the

G>nservatorio di Santa Mana di I^ireto. His first opera,

Bastho, was produced at Naples, his second, Berenice, at Rome
Both were successful, and he followed them up by innumerable

compositions of like character, but his fame rests chiefly upon
his unequalled power of teachmg singing. At the Conservatono

di Sant’ Onofrio and the Poveri di Gesu Cristo he trained

Farmelli, Caflarelli, Mingotti, Salimbeni, and other celebrated

vocahsta. Still his numerous engagements did not tempt him
to forsake composition. In 1725 he visited Vienna, but the

Emperor Charles VI. disliked his florid style, especially his con-

stant use of the tnUo, and refused to patronize him. After this

rebuff he settled m Venice, teachmg regularly m the schools of

La Pietk and the Incurabih. In 1729 he was mvited to London
as a rival to Handel, but his visit was unfortunate. Little less

disastious was his second visit to England in 1734, when even
the presence of his pupil, the great Fannelh, failed to save the
dramatic company of Lmcoln’s Inn Fields theatre, known as the
** Opera of the Nobility,” from rum. The sequence of dates

and visits m Porpora’s life are variously stated by different

biographers. The electoral pnnee of Saxony and king of Poland
had mvited him to Dresden to become the singing master of the

electoral princess, Maria Antonia, and in 17^ he is supposed

to have been made Kapellmeister to the prmce. Difficult

rol^iions;, however, with Hassc and his wile resulted m his

departure, of which the date is not known. From Dresden he

is said to have gone to Vienna, where he gave lessons to Joseph
Haydn {qv), and then to have returned in 1759 to Naples*

I

Prom this time Porpora’s career was a series of misfortunes

I
His last opera, Camilla, failed

, and he became so poor that the

expenses of his funeral were paid by subscjiption. Yet at the

moment of his death m 1767 Fannclli and CaffareHi were living

m splendoui on fortunes for which they were^^ largely indebted

to the excellence of the old maestro’s teachings In Georges

Sand’s Consuelo much use is made of a romantic version of the life

ot young Haydn and his relations with the heroine, Porpora’s

pupil, and with Porpora himself A good linguist and a man of

considerable literaiy culture, Porpora was also celebrated for

his power of repartee. His operas are, on the whole, tedious and
conventional; but he produced some good work m the form of

mtrumental music and chamber-cantatas. A series of six

Latin duets on the Passion (accessible m a modCiU edition

published by Breitkopf and Haertel) is remaikable for dignity

and beauty

PORRIDGE (an altered form of “ pottage,” Fr poiage,

soup, that which is cooked m a pot), a food made by stirring

meal, especially oatmeal, m boiling water and cooking it slowly

until the whole becomes soft. The dish and its name are

particularly identified with Scotland, in Ireland it is commonly
known as “ stir-about.” The former application to a broth

made of vegetables or of meat and vegetables thickened with

barley or other meal is obsolete, and the earlier “ pottage
”

is the usual word employed The form porridge ” apparently

dates from the 16th century In porringer,” a porridge-bowl,

the n IS inserted as m ‘‘ passenger,” messenger.”

PORSENA (or Por«?enna), LARS, king of Clusium in Etiuna
He IS said to have undertaken an expedition against Rome
m order to restore the banished Tarqumius Superbus to the

throne He gamed possession of the Janiculum, and was
prevented from entermg Rome only by the bravery of Horatius

Codes (q i\) Porsena then laid siege to the city, but was so

struck by the courage of Mucius Scaevola that he made peace

on condition that the Romans restored the land they had taken

from Veil and gave him twenty hostages. He subsequently

returned both the land and the hostages (Livy n 9-15, Dion

Halic. V 21-34; Plutarch, Pophcola, pp. 16-19) This story is

probably an attempt to conceal a great disaster and to soothe

the vanity of the Romans by accounts of legendary exploits

According to other authorities, the Romans were obliged to

surrender the city, to acknowledge Porsena’s supremacy by
sending him a sceptre, a royal robe, and an ivory chair, to

alMndon their territory north of the Tiber, to give up their

arms, and m future to use iron for agricultural purposes only.

It IS curious that, in spite of his military success, Porsena made
no attempt to restore the Tarqumian dynasty. Hence it is

suggested that the attack on Rome was merely an incident of

the march of the Etruscans, driven southward by the invasion

of upper Italy by the Celts, through Latium on their way to

Campania This would account for its transitory effects, and
the speedy recovery of the Romans from the blow. With the

departure of Porsena all traces of Etruscan sovereignty disappear

and Rome is soon vigorously engaged in the prosecution of

various wars (see Tacitus, Hisi, 111 72, Pliny. Nat, Hist, xxxiv

39 [14]; Dion. Halic v 35, 36, vii. 5) The tomb at Cluusi

described by Pliny (Nat, Hist xxxvi. 19) as that of Porsena

cannot have been his burial-place (see Clusium).

For a critical examination of the story, soe Schwe^ler^ Rdmische
GesohichU, bk. xxi 18, Sir G Cornewall Lewis, CredtbilUy of Early
Roman History, ch xii, 5, W Ihne, Hist of Rome, vol, 1 ,

E Pais,

Storta dt Roma, i ch iv. (1898) Macaulay's Lays of Ancient Rome
gives a dramatic version of the story.

PORSON, RICHARD (1759-1808), English classical scholar,

was bom on Christmas Day 1759 at East Ruston, near North
Walsham, m Norfolk, the eldest son of Huggin Person, parish

clerk Hls mother was the daughter of a shoemaker named
Palmer, of the neighbouring village of Barton. He was sent

first to the village school at Bacton, kept by John Woodrow,
and afterwards to that of Happisburgh Kept by Mr Summers.
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Here lus extraordwiary powers of me^nory and aptitude for

>arithmetic were soon discovered^ bis skill in pemnanship; which
attended him through life^ was due to the care of Summers^
who became early impressed with his abilities, and long after-

wards stated that during fifty years of scholastic hfe he had
never come across boys so clever as Person and his two brothers

He was well grounded in Latm by Summers, remaining with him
for three years. His father also took pains with his education,

making him rqjeat at night the lessons he had learnedm the day
He would frequently repeat without making a mistake a lesson

which he had learned one or two years before and had never seen

in tlie interval, tor books he had only what his lather’s cottage

supplied—a book or two of arithmetic, Greenv^ood’s England

y

Jewell’s Apology, and an odd volume of Chambers’ Cyclopaedia

picked up Irom a wrecked coaster, and eight or ten volumes of

the Umuersal Magazine
When Person was eleven years old the Rev T Hewitt,

the curate of East Ruston and two neighbouring villages,

took charge of his education Mr Hewitt taught him with

his own boys, takmg him through the ordinary Latm
authors, Caesar, Terence^ Ovad and Virgil, before tliLS he had
made such progress m mathematics as to be able to solve ques-

tions out of the Ladies^ Diary In addition to this Hewitt
brought him under the notice of Mr Norris of Wilton Park, who
sent him to Cambridge and had him examined by Professor

Lambert, the two tutors of Trinity, Postlethwaite and Colher,

and the welbknown mathematiaan Atwood, then assistant

tutor, the result was so favourable a report of his knowledge
and abilities that Mr Norris determined to provide for his educa-

tion so as to fit him for the university This was in 1773. It

was found impossible to get him into Charterhouse, and he was
entered on tl>e foundatKxn of Eton in August 1774.

Of his Eton life Porson had no very pleasant recollections,

but he was popular among his schoolfellows; and two dramas
he wrote for performance m the Long Chamber were remembered
many years later. His marvellous memory was of course

noticed, but at first he seems to have somewhat disappointed

the expectations of his friends, as his romposation was weak,
and his ignorance of quantity kept him behind several of his

inferiors. He went to Eton too late to have any chance of

^ncoeedmg to a scholarship at King’s College. In 1777 he
suffered a great loss from the death of his patron Mr Noms;
but contributions from Etonians to aid in the funds for his

maintenance at the university were readily sufsplied, and he
found a successor to Noms >m Sir George Baker, the physiuan, at

that time president of the college of physicians Chiefly through
his means Porson was entered at Tiinity College, Cambndge, as

a pensions* on the i8th of March 1778, matriculatingm April It

IS said tihat what first biased his mind towards critical researches

was the gift of a copy of Toup’s Longinus by Dr Davies, the

head master of Eton, for a good exercise, but it was Bentley

and Richard Dawes to wlhom he loakesd as his immediate masters

His critical career was begun systematically while an under-

graduate He became a .scholar of Truuty m 1780, won the
Craven umvcrsity scholaucslup m 1781, and took his degree of

B.A. in 1782, as third senior optime, obtaining soon afterwards

the first chancellor’s medal far classical studies The same
year he was elected Fellow of Trimty , a very unusual thing for a
junior bachelor of arts, as the ]unK>r biw^helors were rarely

allowed to he condsdates for fellowships, a regulation which lasted

from 1667 when Isaac Newton was elected tdl 1818 when Coimop
Thjirlwall became a fellow. Porson graduated M.A m 1785,

Having thus early secured his independence, he turned his

thoughts to publication. The first occasion of his appearing

m print was m a short aotioe of Sohutz's Aeschylus in Many's

Remew

y

written m 1783 This review contains several other

essays by his hand; especially may be mentioned the reviews

of R. F. Penck’s Aristophanes ^containiqg an able summary
of the poet’s chief excellencies and defe<4s), Weston’s Harmes-

tanaXy and Huntingford’s Apology far ihe Mm&si/rophios. But
It was 10 the tragedians, and especially to Aeschylus^ that bis

mind was then chiefly directed. He began a correspondence

With David Ruhnken, the veteran scholar of Leiden, requesting
tp be favoured with any fragments of Aeschylus that Ruhnken
had come across m his collection of inedited lexicons and gram-
marians, and sending him, as a proof that he was not under-
taking a tide for which he was unequal, some specimens of his

critical powers, and especially of his restoration of a very corrupt
passage m the Suppltces (673-677) by the help of a nearly equally

corrupt passage of Plutarch’s Eroticas, As the grndics ^ the

CamlirKfee press were proposing to re-edit Thomas Stanley’s

Aeschylus, the editorship was offered to Porson
,
but he dechned

to undertake it on the conditions laid down, namely, of reprint-

ing Stanley’s corrupt text and incorporating all the variorum
notes, however woithless He was especially anxious tliat the

Mediccan MS at Florence should be collated for tlie new edition,

and offered to undertake the collation at an expense not greater

than It would liave cost if done by a person on tlie spot, but the

syndics refused the offer, the vice-chancellor (Mr Torkington,

master of Qarc llaU) observing that Porson might ooUeci his

MSS at home.
In 1786, a new edition of Hutchinson’s Awbans of Xcnoplion

bemg called for, Porson was requested by the publisher to supply

a few notes, which he did in conjunction with the Rev. W
Whiter, editor of the Etymologtcon universale. These give the

first specimen of that neat and terse style of Latm notes m which
he was afterwards without a rival They also show his intimate

acquaintance with his two favourite authors, Plato and
Athenacus, and a familaiity with Eustatlnus’s commentary
on Homer

In 1787 ihe N,otae breves ad Toupit emendationes in Suidam
were written, thoqgh they did not appear tiU 1790 m the new
edition of Toup’s book published at Oxford These first made
Person’s tname known as a scholar of the first tank, and carried

his lame beyond England. The letters he received from
Christaaji G Heyne and G Hermann pi eserved m the hbraiy of

Trinity College, and written before his Euripides was published,

afford proof of this In his notes he points out the errors of

loup and others, at the same time he speaks of Toup’s book as
‘‘ opus illud aureum^” and states that his writing the notes at
all IS due to the admiration he hud foi it. They contam some
brilliant emendations of various authors, but the necessity of

having Toup’s own notes with them has prevented their ever

being r^rmted m a separate form
During this year^ in the Gentlemans Maga%%ne^ he wrote

the three letters on Hawkins’s Life of Johnsoft which have
been r<^inted by Mr Kidd in his Tracts and CrtUctsms of Parson,

and in a volume of Poison’s Correspondence, They arc admirable
specimens of the dry humour so characteristic of the writer, aiid

prove his antimate acquaintance with Shakespeare and the^hcr
English dramatists and poets. In the same periodical^ in the

course of 1788 and 1789, appeared the Leiiers to Arohdeaeon

Travis, on ^e spurious verse 1 John v, 7 (collected m 1790 into

a volume), which must be considered to have settled the question

Gibbon’s verdict on the book, that it was “ the most acute and

accurate piece of criticism smee the days of Bentley,” may be
considered as somewhat piartial, as it was in defence of him that

Porson had entered the field against Travis But m the masterly

sketch of Ghbbon’s work and style m the preface Porson does not

write m a merely flattenng tone It is to be wished that on
such a subject the tone of levity had been modified. But
Porson says in his preface that he could treat the subject m no
other manner, if he treated it at ail .

“ To peruse such a mass of

falsehood and sophistry and to write remarks upon it, without

sometimes givii^ way to laughter and sometimes to indignation,

was, to me at leasts impossible.” Travis has no mercy shown
him, but he certainly deserved none. One is equally struck with

tlie thorough grasp Porson displays of his subject, the amount
(A his miscellaneous learning, and the humour that pervades the

whole. But rt was then the unpopular side . the pubbsher is

said to have lost money by the book , and one of his early friends,

Mrs Turner of Norwich, cut down a legacy she had left Porson
to £30 on being told that he had written what was described to

her as a book i^ouast Christianity.
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During the years that followed he continued to contribute

to the leading reviews, writing in the Monthly Review the articles

on Robertson’s Parian Chronicle, Edwards’s Plutarch, and
R Payne Knight’s Essay on the Greek Alphabet He gave
assistance to William Beloe in one or two articles in the British

Critich, and probably wrote also m the Analytical Review and
the Critical Review,

In 1792 his fellowship was no longer tenable by a layman,
and, rather than undertake duties for which he felt himself

unfit, and which involved subscription to the Articles (though

he had no difficulty as to signing a statement as to his conformity

with the liturgy of the Church of England when elected Greek

professor), he determined not to take holy orders, which
would have enabled him to remain a fellow, and thus deprived

himself of his only means of subsistence. He might have been

retained in the society by being appointed to a lay fellowship,

one of the two permanent lay fellowships which the statutes

then permitted falling vacant ]ust in time. It is said that this

had been promised him, and it was certam^v the custom in the

college always to appoint the senior among the existing laymen,
who otherwise would vacate his fellowship But the master
(Dr Postlethwaite), who had the nomination, used his pnvilege

to nominate a younger man (John Heys), a nephew of his own,
and thus Porson was turned adrift without any means of support,

A subscription was, however, got up among his friends to provide

an annuity to keep him from actual want; Cracherode, Cleaver

Banks, Burney and Parr took the lead, and enough was collected

to produce about £100 a ye«ir He accepted it only on the

condition that he should receive the interest during his lifetime,

and that the principal, placed in the hands of trustees, should
be returned to the donors at his death When this occurred they
or their survivors refused to leceive the money, and it was with
part of this sum that, m 1816, the Porson prize was founded to

perpetuate his name at Cambridge The remainder was devoted
to the foundation of the Porson scholarship in the same univer-

sity This scholarship was first awarded in 1855
After the loss of his fellowship he continued chiefly to reside

in London, having chambers in Essex Court, Temple—occasion-
ally visiting his friends, such as Dr Goodall at Eton and Dr
Samuel Parr at Hatton It was at Di Goodall’s house that
the Letters to Travis were written, and at one period of his life he
spent a great deal of time at Hatton While there he would
generally spend his mornings in the hbrary, and for the most
part in silence; but in the evenings, especially if Parr were
away, he would collect the young men of the house about him,
and pour forth from memory torrents of every kind of literature.

The charms of his society are described as being then irresistible^

In 1792 the Greek professorship at Cambridge became vacant
by the resignation of Mr Cooke To this Porson was elected

without opposition, and he continued to hold it till his death.
The duties then consisted in taking a part in the examinations
for the university scholarships and classical medals It was
said he wished to give lectures, but lecturing was not m fashion
in those days, and he did far more to advance the knowledge
and study of the Greek language by his publications than he
could have done by any amount of lecturing It must be re-

membered that the emoluments of the professorship were only

£40 a year The authors on which his time was chiefly spent
were the tragedians, Aristophanes, Athenaeus, and the lexicons
of Suidas, Hesychius and Photius This last he twice tran-
scribed (the first transcript having been destroyed by a fire at
Peny ’s house, which deprived the world of much valuable matter
that he had written on the margins of his books) from the ongmal
among the Gale MSS m the library of Trinity College. Of the
brilliancy and accuracy of his emendations on Aristophanes,
the fragments of the other comic poets, and the lexicographers
he had a pleasing proof on one occasion when he found how often
in Anstophanes he had been anticipated by Bentley, and on
another when Schow’s collation of the unique MS of Hesychius
appeared and proved him right in an incredible number ” of
instances.

In 1795 there appeared from Foulis’s press at Glasgow an

edition of Aeschylus m folio, printed with the same types as the

Glasgow Hornery without a word of preface or anything to give

a clue to the editor. Many new readings weie inserted in the

text with an asterisk affixed, while an obelus was used to mark
many others as corrupt It was at once recognized as Person’s

work; he had superintended the printing of a small edition in

two vols 8vo, but this was kept back th^ printer and not

issued till 1806, still without the editor’s name. There are

corrections of many more passages m this edition than in the

folio, and, though the text cannot be considered as what would
have gone forth if with his name and sanction, yet more is done
for the text of Aeschylus than had been accomplished by any
preceding editor It has formed the substratum for all subse-

quent editions It was printed from a copy of Pauw’s edition

corrected, which is preserved m the hbrary of Trinity College.

Soon after this, in 1797, appeared the first instalment of what
was intended to be a complete edition of Euripides—an edition

of the Hecuba
In the preface he pointed out the correct method of writing

several words previously incorrectly written, and gave some
specimens of his powers on the subject of Greek metres The
notes are very short, almost entirely critical; but so great a

range of learning, combined with such felicity of emendation

whenever a corrupt passage was encountered, is displayed that

there was never any doubt as to the quarter whence the new
edition had proceeded. He avoided the office of interpreter in

his notes, which may well be wondered at on recollecting how
admirably he did translate when he condescended to that branch

of an editor’s duties

His work, however, did not escape attack, Gilbert Wakefield

had already published a Tragoedtarum delectus

;

and, conceiving

himself to be slighted, as there was no mention of his labours in

the new Hecuba, he wrote a diatribe extemporalis ” against it,

a tract which for bad taste, bad Latin and bad criticism it would

not be easy to match. Gottfried Hermann of Leipzig, then a

very young man, who had also written a work on Greek metres,

which Dr Elmsley has styled “ a book of which too much ill

cannot easily be said,” issued an edition of the Hecuba, in which

Porson’s theories were openly attacked. Porson at first took

no notice of either, but went on quietly with his Euripides,

publishing the Orestes in 1798, the Phoentssae in 1799 and the

Medea m 1801, the last printed at the Cambridge press, and with

the editor’s name on the title-page. But there are many allu-

sions to his antagonists in the notes on such points as the final

V, the use of accents, &c
;
and on v. 675 of the Medea he holds up

Hermann by name to scorn in caustic and taunting language

And it is more than probable that to Hermann’s attack we owe
the most perfect of his works, the supplement to the preface to

the Hecuba, prefixed to the second edition published at

Cambridge m 1802. The metrical laws promulgated are laid

down clearly, illustrated with an ample number of examples, and

those that militate against them brought together and corrected,

so that what had been beyond the reach of the ablest scholars of

preceding times is made clear to the tyro The laws of the

iambic metre are fully explained, and the theory of the pause

stated and proved, which had been only alluded to m the first

edition A third edition of the Hecuba appeared in 1808, and

he left corrected copies of the other plays, of which new editions

appeared soon after his death; but these four plays were all that

was accomplished of the projected edition of the poet. Porson

lived six years after the second edition of the Hecuba was

published, but his natural indolence and procrastination led

him to put off the work. He found time, however, to execute

his collation of the Harleian MS of the Odyssey, published m
the Grenville Homer in 1801, and to present to the Society of

Antiquaries his wonderful conjectural restoration of the Rosetta

stone.

In i8o6, when the London Institution was founded (then

in the Old Jewry, since removed to Finsbury Circus), he was

appointed principal librarian with a salary of £200 a year and

a suite of rooms; and thus his latter years were made easy as

far as money was concerned.
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Among his most intimate friends was Perry, the editor of

the Morning Chronicle; and this friendship was cemented by
his marriage with Perry’s sister, Mrs Lunan, in November 1796.

The marnage was a happy one for the short time it lasted, as

Person became more attentive to times and seasons, and would
have been weaned from his habits of drinking, but she sank m
a decline a few months after her marriage (April 12, 1797), and
he returned to his chambers in the Temple and his old habits.

Perry’s friendship was of great value to him in many ways, but
it induced him to spend too much of his time in writing for the

Morning Chronicle
^

indeed he was even accused of “ giving up
to Perry what was meant for mankind,” and the existence of

some of the papers he w rote there can be only deplored

For some months before his death he had appeared to be

failing . his memory was not what it had been, and he had some
symptoms of intermittent fever, but on the 19th of September
1808 he was seized in the street with a fit of apoplexy, and after

partially recovering sank on the 25th of that month at the age

of forty-nine He was buried in Trinity College, close to the

statue of Newton, at the opposite end of the chapel to where
rest the remains of Bentley

In learning Person was superior to Valckenaer, in accuracy to
Bentky It must be remembered that in his day the science of

comparative philology had scarcely any existence, even the com-
parative value of MSS was scarcely considered in editing an ancient
author With many editors MSS were treated as of much the same i

value, whether they were really from the hand of a trustworthy
|

scribe, or what Bentley calls ' scrub manuscripts " or “ scoundrel
,

copies ” Thus, if we arc to find fault with Porson's way of editing,

it IS that he does not make sufficient difference between the MSS I

he uses, or point out the relative value of the early copies w'hether 1

in MS or jirint '\ hus he collates minutely Lascans's edition of the
Medea, mentioning even misprints in the text, rather from its lanty
and costliness than from its intrinsic value And his wonderful
quickness at emendation has sometimes led him into error, which
greater investigation into MSS would have avoided, thus, in his

note on Eur Phocm 1373 an erior, perhaps a misprint («e for fxt),

m the first edition of the scholiast on Sophocles has led him into
an emendation of v 339 of the frachiniae which clearly will not
stand But his most bnlluint emendations, such as some of those
on Athenaeus, on the Stippltces of Aeschylus, or, to take one single

instance, that on Eur Helen 751 (ou5’ ’'EAei'oj for ovSh yt, sec
Maltby's 7 hesaurus, p 299), arc such as convince the reader of their

absolute certainty, and this jiower was possessed by Porson to a
degree no one else has ever attained No doubt his mathematical
training had something to do with this, frequently the process may
be seen by which the truth has been reached
A few words are called for on his general character No one ever

more loved truth for its own sake, few have sacrihccd more rather
than violate their consciences, and this at a tune when a high
standard in this respect was not common In spite of his failings,

few have had warmer friends; no one more willingly commuuicatefl
his knowledge and gave help to others, scarcely a book appeared
in his time or for some years after his death on the subjects to

which he devoted his life withont acknowledging assistance from
him And, if it be remembered that his life was a continued struggle
against poverty and slight and ill-health, rather than complain tnat
he did little, we should wonder how he accomplished so much

His library was divided into two parts, one of which was sold by
auction, the other, containing the transcript of the Gale Photius,
his books with MS notes, and some letters from foreign scholars,
was bought by Trinity College for looo guineas His notebooks
were found to contain, m the words of Bishop Blomfield, “ a rich
treasure of criticism in every branch of classical literature—every-
thing carefully and correctly written and sometimes rewritten

—

quite fit to meet the public eye, without any diminution or addition
They have been carefully rearranged,and illustrate among other things
his extraordinary penmanship and power of minute and accurate
writing Much remains unpublished J H Monk, his successor as
Greek professor, and C,

J.
Blomfield (both afterwards bishops)

edited the Adversaria, consisting of the notes on Athenaeus and the
Greek poets, and his prelection on Euripides, P P Dobrcc. after-

wards Greek professor, the notes on Aristophanes and the lexicon
of Photius Besides these, from other sources. Professor T Gaisford
edited his notes on Pausanias and Siudas, and Mr Kidd collected
his scattered reviews And, when Bishop Burgess attacked his

literary character on the score of his Letters to Travis, Professor
Turton (afterwards Bishop of Ely) came forward with a vindication.
The chief sources for Personas life will be found in the memoirs in

the Gentleman*s Magazine for September and October 1808, and
other penodicals of the time (mostly reprinted in Barker's Person-
tana, London, 1852), Dr Young's memoir m former editions of
the Ency Brit (reprinted ibid and in his works); Weston's
(utterly worthless) Short Account of the late Mr Richard Porson

(London, 1808, reissued with a new preface and title-page 111 1814),
Dr Clarke's narrative of his last illness and death (London, 1808,
repnnted in the Classical Journal) ,

Kidd's “ Imperfect Outline of the
Life of R P ,” prefixed to his collection of the Tracis and Criticisms,
Beloe's ^xagenartan (not trustworthy), vol. 1. (London, 1817),
Barker's Parrtana, vol 11 (London, 1829), Maltby’s “ Porsoniana,"
published by Dyce in the volume of Recollections of the Table-Talk
of Samuel Rogers (London, 1856), a life m the Cambridge Eways
for 1857 by H. R Luard

, and a lengthy life by J S Watson (London,
1861) See also R C Jebb in Diet Nat Btog

,
and J E. Sandys,

History of Classical 'scholarship, 11 424-430 (with copy of portrait
by Hoppner, 1908)
The dates of Person's published works are as follows Notae

in Xenophontis anabasin (1786), Appendix to Toup (1790), Letters
to Travis (1790), Aeschylus (i795> i8o(^, Euripides (1797-1802),
collation of the Harleian MS of the odyssey (1801), Adversaria
(Monk and Blomfield, 1812), Tracts and Criticisms (Kidd, 1815),
Ari^itophanica (Dobree, 1820), Notae in Pausantam (Gaisford,

1820), Photn fexteon (Dobree, 1822), Notae in Sutdam (Gaisford,

1834), Correspondence (Luard, edited for the Cambridge Antiquarian
Society, 1867) Dr Turton's vindication appeared in 1827
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PORT, (i) (Froiq the Lat. portus, harbour), a place to which
ships may resort for the unloading or taking in of cargo, or for

shelter, a harbour, also a town possessing such a liarbour, a
seaport,” or ” seaport town,” especially one where custom-

house officers are stationed As the name of a dark red Portu-

guese wme, the word is a shortened form of Oporto, t e the port,

the chief centre of the wine-shipping trade of Portugal (see

Wine) (2) (Through the Fr. porte, from Lat porta, gate),

an entrance or opening, not often used m the sense of gate,

except in such compounds as sallyport,” cf “ portcullis,”

and in the derivative “ porter,” a keeper of a door or gate,

especially of a public buildmg, hotel, college, &c The most
general use of the word is for an openmg for the admission of

light and air m a ship’s side, and formerly in ships of war for

an embrasure for cannon, a ” port-hole ” For the application

of the word to the left side of a ship, taking the place of the

earlier larboard,” and its disputed origin, see Starboard \nd
Larboard

(3^
(Through the Fr porter, from Lat. portare,

to carry, bear), properly outward bearing or deportment,

whence “ portly,” originally of dignified or majestic bearmg,
now chiefly used m the sense of stout or corpulent The verb
” to port ’ is only used as a military term, ” to port arms,”
i e to hold the rifle across and close to the body, the barrel

being placed opposite to the left shoulder Derivatives are
” port fire ” (Fr. porte-feu), a fuse for firing rockets, &c

,

and formerly for the discharge of artillery, and “ porter,” t e,

one who carries a burden, particularly a servant of a railway

company, hotel, &c , who carries passengers’ luggage to and
from a station, &c The term ” porter ” has Wn applied,

since the i8th century, to a particular form of beer, dark brown
or almost black in colour (see Beer and Brewing) The finer

kinds of this beer are generally now known as “ stout.” The
name is almost certainly due to the fact that it was from the

first a favourite drink among the London “ porters,” the street

carriers of goods, luggage, &c ,
and in early uses the drink is

called porter’s ale, porter’s beer, or porter-beer

PORT ADELAIDE, a port of Adelaide county, South Australia,

7J m by rail N.W. of Adelaide Pop of the town and suburbs

(1901 ), 20,089. IS situated on an estuary 9 m from St Vincent
Gulf and is the principal shipping port of South Austraha Its

wharves, equipped with steam and travelling cranes, and tram-
ways, are 2^ m m extent

,
it has docks and a number of patent

slips capable of takmg up vessels of 300 to 1500 tons. There
are also piers at Semaphore and Larg’s Bay, on the other side of

Lefevre’s Peninsula some 2 m. distant, which are connected
with Port Adelaide by rail The industries comprise silver and
copper smelting, brewmg, sawmilling, ropemaking, flourmiUmg,
sugar-refining and yacht-building The harbour is protected

by two forts known as the Fort GlanviU^ batteries The suburbs,

which are connected with the town by tramways, are Alberton,

Queenstown, Yatala, Rosewater and Kmgston-on-the-Hill.

PORTADOWN, a market town of county Armagh, Ireland,

on the river Bann and the Great Northern railway, 25 m.
W.S.W. of Belfast. Pop. (1901), 10,092. It is a junction of
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Hn^s from Dobtm, Clones and Omagh. iTie Bann, which is

connecbed with the Newry Canal and falls into Lough Neagh

5 Ift. no^th of the town, is navigable for vessels of 90 tons burden.

It is crossed at Portadown by a stohe btidg^' of seven atches,

originally built in 1764, but since then re-erected. The manu-
facture of imen and cotton is carried on, and there ts a con-

siderable trade m potk, grain and farm prbduce. In tte reign

of Charles I the manor was bestowed on John Obyrts, who erected

a mansion and a few houses, which were the beginhfng of the

town. A gram-market was estabhshed m 1780. The toXvn is

governed by an urban district council.

PORTABLS> iEAH FRANCOIS (1818-1895), Belgian pamter,

was bom at Vdvorde (Brabant), m Belgium, on the ^oth of

April l8i8. His father, a rich brewer, sent him to study m the

Brussels Academy, and the director, Francois Navez, ere long

received him as a pupil m his own studio About 1841 Portaels

went to Pans, where he was kindly received by Paul Delaroche

Havmg returned to Belgium, he carried off the Grand Prix de

Ptome m 1842. He theh travelled throrgh Italy, Greece,

Morocco, Algeria, Eg>"pt, the Lebanon, Judaea, Spam, Hungary
XT 4-/\ 0 AlorilTrVt IVt

aiiu i>uiwivy. v/n mo ittum tv/ ii*

succeeded H. Vanderhaert as director of the academy at Gnent.

In 1849 he married the daughter of his first master, Navez,

and in 1850 settled at Brussels, but as he failed in obtaining the

post of director of the ^icademy there, and wished, nevertheless,

to cany on the educational woik begun by his father-m-law,

he opened a pnvate studio-school, which became of great

importance m the development of Belgian art. He again

made several journeys, spendmg sotne time in Morocco; he came
back to Brussels m 1874, and in 1878 obtained the directorship

of the academy which had so long been the object of his ambition^

Portaels executed a vast number of works. Decorative pamt-
mgs m the church of St Jacques-sur-CaudCnberg; biblical

scones, such as “ The Daughter of Sion Reviled (in the Brussels

Gallery), The Death of Judas, The travelling to

Bethlehem,” ” Judith’s Prayer,” and “ The Dtohght in Judaea

genre pictures, among which are ** A Box in the Theatre at

Budapest (Brussels Gallery), portraits of officials and of the

fashionable world, Onentd scenes and, above all, pictures of

fancy female figures and of exotic life. “ His works are m genenil

full of a facile grace, of which he is perhaps too lavish,” wrote

Th^ophile Gautier, Yot his pleasing and abundant productions

as a painter do not Constitute Portaels’s crowning merit The
high place his name will fill in the history of contemporary

Belgian art is due to his mfluence as a learnefd and dear-sighted

instructor, who fotmed, among many others, the pamters E,

Wauters ilnd E. Agneesens, the sculptor Ch. van der Stappen,

and the arclutect Licot, He died at Brussek on the 8th of

Februar}' 1895.

See E. L de Taeye, Petntfes betges confemporains , 1 du Jardin,
VAri flamand (F K
PORTAGE, a city and the county-seat of Columbia County,

Wisconsin, U S A ,
on the Wisconsin River, about 85 m N W. of

Milwaukee. Pop. (1890), 5143; (1900), 5459, of Whom 1184

Were foreign-bom; (1905, state census), 5524. It is served by
the Chicago, Milwaukee & St Paul, and the Minncfapk3flis, Paul

Sc Sault Ste Marie railways. The city is situated at the West
end of the government ship canal connedtmg the Fox and
Wisconsin rivers, and nvCt steamboats ply dUnng the open
season between Portage and Green Bay and mterhiedlatc points

m the Fox River Valley, Portage bfeihg the head of navigation

on the Fox. Portage is m the midst of a fertile farmmg region,

and has a trade 111 farm and dairy products and tobacco. Its

rlianufactures include brick, tile, lumber, flour, piddeS, knit

goods, steel tanks and marine ertgmes and launches, and there

ate several tobadco warehouses and grain elevators. As the
Fox and Wisconsin river^ ard hdre Only 2 rrt. apart, thfe^e riVefS

Were the early means of communication between Lake Michigan

and the Mississippi River. The first Europeans known to have
visitea the site of the dty were RadiSSon and GrOseltlierS, who
crossed the portage in 1655. The portage was used by Mar-
quette and Joliet on thdr way to the Mississippi hi 1673, a

red granite monument eommemorates them passage. About
I^^2 the Fox Indians diluted the passage of the portag^

precipitating hostihties* which continued intermittently until

1743. The first settler was Lawrence Barth, who engaged in

the carrying trade here in 1/93 Jacques Vieau established

a trading post here m 1797, and by 1820 it was a thrivmgd^pfit

of the fur trade. During the Rod Bird npnsmg (1827) a tem-

porary military post was established by Major W^akn Whistler

of the U S army. Fort Winnebago was begun in thefokowmg
year. Was remodelled and completed by Lieut. Jefferson Davis

m 1832, and was subsequently abandoned. It was from

there in the same year that the final and successful cam-

paign against Black Hawk was begun After several failures

the Fox-Wisconsm canal Was completed in 1856, and m June
of that year the Aquila,” a stem-wheeler, passed through

the canal on iti^ way from Pittsburg to Green Bay. The
shifting channel of the Wisconsin has retarded navigation,

and the canal has never been as mipOrtant Commercially as

was expected.

FORTAGB LA PRAlBlE, a port of eirtry and the chief town

W of Winnipeg, on the Canadian Pacific and Canadian Northein

railways, at an altitude of 854 ft above the sea. Pop^ (1901),

3901. It IS in the midst of a fine agricultural district, into which

several branch 1 ailways extend, and carries on a large export

trade m gram and other farm produce.

FORTALEGRE, an episcopal city, capital of the district of

Portalegre, Portugal, 8 m. N. of Portalegre station, on the

Lisbon-Badajoz-Madrid railway. Pop. (1900), 11,820. Portal-

egre is the Roman Amaea or Animata, and numerous Roman and
prehistoric remains hat^e been discovered m the neighbourhood.

The principal buildmgs arc the cathedral, the rumcd Moorish
citadel and tv o more modern forts. Tlic administrative

district of Portalegre, in which the reaimg of swme, the pro-

duction of grain, w'lne and oil, and the manufacture of woollen

and cotton goods and corks are the principal mdustties, coincides

with the northern part of the ancient province of Alemtejo
(qv). Pop (1900), 124,443; area, 2405 sq m
PORTALIS, JEAN ETIBRNE MARIE (1746-1807), French

jurist, came of a bourgeois family, and was born at Bausset in

Provence on the ist of April 1746 He was educated by the

Oratonans at their schools in Toulon and Marseilles, and then

Went to the university of Aix; while a student there he published
his first two works. Observations sur EntiU ifi 1763 and Des
Prijuges in 1764^ In 1 765 he became an avocai at the parlement
of Aix, and soon obtained so great a reputation that he was in-

struct^ by thef due de Choiseul in 1770 to draw up the decree

authorizing the marriage of Protestants. From 1778 to 1781
ho was one of the four assessors or administrators of Provence
In November 1793, after the republic had been proclaimed, he
came to Pans and was thrown into prison, being the brother-

m-laW* of Joseph J6r6me Simeon, the leader of the Federalists

in Provence. He was soon removed through the mfluence of

B. de V. Bardre to a maison de santS, where he femamed till the

fall of Robe^plelTe. On being released he practised as a lawyer

III Paris; and in 1795 he was elected by the capital to the Con-
seil des Anciens, becoming a leader of the moderate party

opposed to the directory^ As a leader of the moderates he was
proscribed at the c&up d'kat of Fnictidor, but, unlike General

Charles Plchegru and the iharquis de Botb^-Marbols, he managed
to escape to Switzerland, and did not return till Bonaparte
became First Consul. Bonaparte made him a consetller d'kat

m i8do, and then charged him, with F D. I’rondiet, Bigot de
Pr^ameneU, Jacques de Maleville, to draw up the Coit
CivtU Of this commissipn he was the most industrious member,
and many of the most important titleS) notably those on mar-
riage and heirship, are his worki In rSoi he was placed in

charge of the department of cuUe^ or public worship, and in

that cwacity had the chief share in drawing up the piovisions

of the Concordat. In 1803 he became a member of the Institute,

in 1804 minister of public Worship, and in 1805 a knight grand
cros^ Of the Legion Of HoiloUr, He soOH after j^chtne totally
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blind; and after am operation he died art Pariis on the 25th of

Anguyt 1807

The woik of Portalis appears in the Caie Nafolio% but see

also Frederiek Pcfirtal&’s Documents, rapports, e$ iramuoc^ tnedits

setf lo Code Cieil (i'844) and Sur U Concordat (1S45); for hi® kfe,

see the biography m the edition of hb (Euvres by F. Portalis

(i^%y and Reu^ LavoMe^ Porialts, $a vie et ses esuvres (Pans,

1869).

Ill® son, Josi^iPH: Marie Portalis (177S-1858X entered the
diplomatic service, and obtaining the favour of Louis XVIII.
filled many important offices^ He was under~secret5ary of state

for the ministry of justice, first president of the court of Vassa-

tion, minister lof foreign affairs, and in 1851 a member of the

senate^

PORTARLItfGTON, a market town situated partly in King’s

county but chiefly in Queen’s county, Ireland, on both banks of

the river Barrow, here the county boundary - Pop (1901), 1941
Ihe railway station, a mile south of the town, is an important

junction, 42 m. west by south from Dublin, of the Great Southern

& Western system, where the branch line to Athlonc leaves

the main line. Monthly fairs are held, and there is considerable

local trade. After the revocation of the edict of Nantes a
colony of French refugees was established here in the reign of

William III
,
and the beautiful church of St Paul (rebuilt in

1857) devoted to their use, services bcin^ conducted in the

French language, for which reason the church is still spoken of as

the “ French Church.” The former name of the town was
('ooltetoodera, but on the property passing into the hands of

Lord Arlington in the reign of Cliarles II. the name was changed
Emo Park, 5 m. south of the town, Is the fine demesne of the earls

of Porturlington, a title granted to the family of Dawson m 1785.
An obelisk on Spire Hill near the town is one of the many famine

relief works in Ireland, On the river, close to the town, there

are picturesque remains of Lea Castle, originally built c, 1260.

Portarlington was incorporated m 1667, and was a parliamentary

borough both before the Union and after, its representation in

the imperial parliament (by one member) being merged in

that of the county by the Redistribution Act of 1885.

PORT ARTHUR (formerly Prince Arthur’s Landing), a
town and harbour in Thunder Bay District, Ontario, Canada,

on Lake Superior, and the Canadian Pacific, Grand Trunk
Pacific, and Canadian Northern railways, aiid the lake terminus

of the two latter. Pop. (1901), 3214. The lake terminus of

the Canadian Pacific, ongmally here, has been moved to Fort

William, 4 m. distant. Lumber and minerals are shipped from

the surrounding district, and vast quantities of grain from the

farther westw

PORT ARTHUR (Chinese, Lu-shun~k*ou), a fortress situated

at the extreme south of the peninsula of Liao-tung in the Chinese

principahty of Manchuiia* It was formerly a Chinese naval

arsenal and fortress, but was captured by the Japanese in 1894,

who destroyed most of the defensive works. In 1898 it was
leased to Russia with the neighbouring port of Talienwan, and
was gradually converted into a Russian stronghold. In 1905
the lease was transferred to Japan, The port or harbour is

a natural one, entirely landlocked except to the south. The
basin inside is of limited extent. Barren and rocky hills rise

from the water’s edge all round. A railway^ 270 m, long connects

the port with Mukden and the trans-Siberian line; there is also

railway connexion with Pekm. The harbour is ice-free all

the year round, a feature in which it contrasts favourably with

Vladivostok.,

The Liao-tung peninsula, separated from Korea by the Bay
of Korea, and from the Chinese mainland by the Gulf of Liao-tung,
runs tn a south-westerly direction from the mainland of Manchuria,
and is continued by a group of small islands which reach another
eninsula proiectmg from the mainland of China in a north-easterly

ifoction, and liaving at its north-eastern extremity the port of
Wei-h^i-wei. Tlie Liao-tung peninsula Is indented by several bays,
two of which nearly meet, making an isthmus less than 2 m. wide,
beyond which the peninsula slightly widens ogam, this port of it

having the name of Kan-tun (regent's sword). Two wide bays
Open on the eastern shore of the latter • Lu-shnn-k'ou (Port Arthur)
and Talienwan. Both were leased to Russia. Lu-shun-k'ou Bay

is. nearly 4 m. long and m. wiide> the entrance being only 350 yds,
wide The Chinese deepened the bay artificially and erected* quays.
The roadstead is exposed to south-eastecly wmds^and in this respect
the wider Bay of Talienwan is safer. Cool is found near to the port.
The cfimate ie very mild, and similar to that ai south Cornea, only
moister.

White in occup^ion by the Russians Port Arthur became
Etiropeanized. The military port, Tatren, is a few miles to the

north. During the Russo-Japanese war the Japanese assailed

Port Arthur both by land and sea and, after repeated assaults,

on the rst of January 1905, General Stoessel surrendered the

citadel fnta the hands of the Japanese.

PORTASr or PoRTUAKY, a bretuary (q v ) of such convenient

size that it could be carried on the person, whence its Latin

name portijorium (portare, to carry, forts, out of doors, abroad)

The English word was ad^ted from the Old French portehors,

and took a large number of forms, e g, parihors, porteotts, partes,

&c. In Scots law, the porteous-roll ” W'as the name given

formerly to a list of criminals drawn up the justice-clerk on

information given by the local authorities, together with the

names of witnesses, and charges made.
PORTATIVE ORGAK, a small medieval organ carried by the

performer, who manipulated the bellows with one hand and
fingered the keys w^ith the other. This small instrument was
necessarily made as simple as posMble. On a small rectangular

wind chest or reservoir, fed by means of a single bellows placed

at the back, in front, or at the nght side, were arranged the pipes

—one, two or three to a note—supported by more or less orna-

mental uprights and an oblique bar The most primitive style

of keyboard consisted merely of sliders pushed m to make the

note sound and restored to their normal position by abom spring;

the reverse action was also m use, the keys being furnished with
knobs or handles.

Towards the iiuddlc of the 13th ccntitry the portatives repre-

sented m the miniatures of illuminated MSS first show signs of a real

keyboard with balanced keys, as in the 13th century Spanish MS.,
known as tlic Cantigas dc Santa Gloria, ^ containing four full p^es
of miniatures of instrumentalists, fifty-one m number From
the po^iliou of the performer's thumb it is evident that the keys arc
pressed down to make the notes sound There are rane pipes and
the same number of keys, sulficient for the diatonic octave of C
major \nth the B flat advlcd The pipes put into these small organs
were flue pipes, their intonation must have been very unstable
owing to the irregularity of the wind supply fed by a .smgle bellows,

the pressure being at the mcicy of the performer's hand Increased
pressure m pipes with fi\ed mouthpieces, such as organ pipes,

produces a nso in pitcli These medieval portative organs, so exten-
sively used during the 14th and 15th centuries, were revivals of
those used by the Romans, of winch a specimen excavated at Pompeii
m 1876 IS pn served in the Museum at Naples The case measures

14^ in. by 9J in and contains nine pipes, of which the longest measures
but 9} in.; six of the pipes have oblong boles at a snort distance
from the top similar to those made in eamba pipes of modern organs
to give thorn their reedy quahty, and also to those cut in the bamboo
pipes of the Chmese Cheng, winch is a prinutivc organ furnished
with free reeds From tlie description of those remains by C F
Abdy Williams,® it would seem that a broiue plate ii^ in. by 1} in

having 18 rectangular shts arranged m three rows to form Vandykes
was found msido tho case, w ith three httlc plates of bronze lust wide
enough to pass through the shts lyingby it; this plate possibly formed
part of the mechamsm for the sliders of the keys. The small
instrument often taken for a synnx on a contorniate of Sailost
in the Cabmet Imp<^ial de France m Pans may be meant for a
immature portative. (K. S.)

PORT AUGUSTA) a seaport of Frome county. South Australia,

on the east shore of Spencer Gulf, 259 m. by rail N.N.W. of

Adelaide. Pop. about 2400, It has a fine natural deep and
landlocked harbour, and the government wharves have berthing

for large vessels. The chief exports are wool, wheat, flour,

copper, hides and tallow. Port Augusta is the seat of a Roman
Catholic bishop and has a cathedral, while its town hall is the

finest in the state, that of Adelaide excepted. It is also the start*

ing-p^t of the Great Northern railway^ The largest ostrich

fam in Australia lies 8 m. from the town. The neighbourhood
is rich in mmerals, copper, silver, iron and coal have been found,

' For a reproduction seo J. P Rialio, Sittdics of Barty Spanish
Musk^ pp. 119-127 (London, 1887).

B Quarterly MuskiU Retnew (Au^st 1893).
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and in 1900 valuable gold quartz reels were discovered at

Tarcoola.

PORT AU PRINCE (originally VHopital, and for brief periods

Pori Henri and Pori Repubhcatn), the capital of the republic of

Haiti, West Indies, situated at the apex of the triejigular bay

which strikes uiland for about 100 m between the two great

peninsulas of the west coast, with its upper recesses protected by

the beautiful island of Gonaives (30 m. long by 2 broad). The

city IS admirably situated on ground that soon begms to rise

rapidly towards the lulls It was originally laid out by the

French on a regular plan with streets of good width running

north and south and mtersected by others at right angles

Everything has been allowed to fall mto disorder and disrepair,

and to this its public buildings form no exception Every few

years whole quarters of the town are burned down, but the

people go on building the same slight wooden houses, with only

here and there a more substantial warehouse m brick In spite

of the old French aqueduct the water-supply is defective.

From June to September the heat is exces^ve, reachmg 95® to

99° F. in the shade. The population, mostly negroes and
mulattoes, is estimated at 61,000 Port au Prince was first

laid out by M de la Cuza in 1749 In 1751, and again m 1770,

it was destroyed by earthquakes.

PORT BLAIR, the chief place in the convict settlement of

the Andaman Islands m the Indian Ocean, situated on the

south-east shore of the South Andaman Island, in ii® 42' N,
93® E. It derives its name from Lieut Blair, K.N, who first

occupied It in 1789, as a station for the suppression of piracy

and the protection of shipwrecked crews. Abandoned on

account of sickness m 1796, it was not again occupied until 1856

It possesses one of the best harbours in Asia, while its central

position m the Bay ot Bengal gives it immense advantage as a

place of naval rendezvous (See Andaman Islands )

PORT CHESTER, a village of Westchester county. New York,

U S.A
,
in the south-east part of the state, on Long Island Sound,

and about 10 m N E of New York City (26 m from the Grand
Central Station) Pop, (1900), 7440, of whom 2110 were

foreign-bom, (1910 census), 12,809 It is served by the New
York, New Haven & Hartford railroad, and by daily steamers

to and from New York City The village is a summer resort as

well as a suburban residential district for New York City.

Among Its public institutions are a library, a park and a hospital.

The village has various manufactures, including bolts and nuts,

motors for racing boats and automobiles
,
there are also large

planing and wood-moulding mills. The earliest mention of

Port Chester in any extant record I'* in the year 1732 Until

1837 it was known as Saw Pit, on account of a portion of

the village, it is said, being used as a place for building boats.

During the War of Independence the village was frequently

occupied by detachments of American troops. Port Chester

was incorporated as a village in 1868

PORTCULLIS (from the Fr. porte-coultsse, porte, a gate,

I at. porta, and coulisse, a groove, used adjectivally for sliding,'*

from colder, to slide or glide, Lat colore, the Fr equivalents

are herse, a harrow, and coulisse, Ger Fallgatter, Ital. sara-

anesca), a strong-framed grating of oak, the lower points

shod with iron, and sometimes entirely made of metal, hung so

as to slide up and down m grooves with counterbalances, and
mtended to protect the gateways of castles, &c. The defenders

having opened the gates and lowered the portcullis, could send

arrows and darts through the gratmgs. A portcullis was in

existence until modem times in a gateway at York. The Romans
used the portcullis m the defence of gateways. It was called

cataraciaifOTCithe Gr KarappdKnfSf a waterfall (Karappriyyva’dai,

to fall down). Vegetius (De re mtliL iv 4) speaks of it as an old

means of defence, and it has been suggested that in Ps xxiv.

7, 9,
“ Lift up your heads, O ye gates,*’ &c., there is an allusion

to a similar contnvance Remams of a caiaracia are clearly

seen in the gateway of Pompeii. The Italian name saracinesca

originates from the crusades (See Gate )

PORTBf THE SUBLIME (Arab, babt-alt, the high gate,

through the French translation la sublime porte), m Turkey, the

official name for the government, derived from the high gate
givmg access I0 the buildmg where the offices of the principal

state departments are situated

PORT ELIZABETH, a seaport of the Cape provmce. South
Africa, in Algoa Bay, by which name the port is often designated.

It lies in 35® 57' S ,
25® 37' E. on the east side of Cape Recife,

bemg by sea 436 m. from Cape Town and 384 pi. from Durban.
In size and importance it is second only to Cape Town among the

towns of the provmce. It is built partly along the seashore and
partly on the slopes and top of the hills that rise some 200 ft.

above the bay The Baaken’s River, usually a small stream,
but subject (as in 1908) to disastrous floods, runs through the

town, which consists of four divisions, the harbour and busi-

ness quarter at the foot of the cliffs, the upper part, a flat

table-laud known as “ The Hill ”, “ The Valley ” formed by the

Baaken's River, and “ South Hill,” cast of the river

The Town —Jetty Street leads from the north jetty to the market
square, in or around which are grouped the chief public buildings
—the tov/n hall, court-house, post office, market buildings, public
libraiy, St Mary's church (Anglican) and St Augustine’s (Roman
Catholic) Several of these buildings are of considerable architec-

tural merit and fine elevation The library, of Elizabethan design,

contains some 45,000 volumes The market buildings, at the
south-east comer of the square, and partly excavated from the sides

of the cliff, contain large halls for the fruit, wool and feather maikcts
and the museum Feather-]\Iarket Hall, where are liold the salc*s

of ostrich feathers, seats 5000 pci sons The museum has valuable
ethnographical and zoological collections Other public buildings

include a synagogue and a Hindu temple Leading west from Market
Square is Mam Street, m which arc the piincipal business houses
Between Mam Street and the sea is Strand Street, also a busy
commercial thoroughfare Behind the lower town streets rise in

terraces to “ The Ilill," a residential district Here is an open plot

of ground, Donkin Reserve, containing the lighthouse and a stone
pyramid with an inscription m memory of Elizabeth, wife of bir

Rufane Donkin, described as “ one of the most perfect of human
beings, who has given htr name to the town below " A fountain,

surmounted by the statue of a war-horse, erected by public sub-
scription in 1905 commemorates " the services of the gallant animals
which penshed in the Anglo-Boer war, 1899-1902 " Farther west
IS a large liospital, one of the finest institutions of its kind in

South Africa At the southern end of The Hill is St George's Park,
which has some fine trees, in marked contrast to the general treeless,

barren aspect of the town Port Elizabeth indeed possesses few
natural amenities, but its golf links are reputed the finest in

South Africa The town, apart from its liansit trade and the
industries connected therewith, has some manufactures—jam and
confectionery works, oil, candle and explosive works, saw and flour

mills, tanneries, &c It has an excellent water supply
The Harbotiv — Ihere ij no enclosed basin, but the roadstead has

excellent holding ground, protected from all winds except the south-

east, the prevailing wind being westerly No harbour or light dues
arc charged to vessels of any flag The port has three jetties ot

wrought iron, respectively 1162, 1152 and 1462 ft. in length, extend-
ing to the four fathoms line. These jetties are provided with
hydrauhe cranc3

,
&c

,
and raih/ays connect them with the mam

line, so that goods can be sent direct from the jetties to every part

of South Africa In favourable weather vessels drawing up to 21 ft

can discha..gc cargo alongside the jetties In unfavourable condi-

tions and for larger steamers tugs and lighters are employed Rough
weather prevents discharge of cargo by lighters, on an average, seven
days in tne year. The customs-house and principal railway station

arc close to the north jetty The port is state owned, and is under
the administration of the harbour and railway board of the Union.

Trade —Port Elizabeth has a large import tiade, chiefly in textiles,

machinery, hardware, apparel and provisions, supplying to a con-

siderable extent the markets of Kimberley, Rhodesia, the Orange
Free State and the Transvaal The exports are mainly the pro-

ducts of the eastern part of the Cape province, the most important
t^ing ostrich feathers, wool and mohair Skins, hides and maizo
are also exported In 1855 value of the imports was £370^000,
in 1883, £2,364,000, in 1898, £6,248,000; m 1903, £10,137,000.
Depression m trade brought down the imports in 1904 to £6,855,000
In 1906 they were £6,564,000 and in 1907 £6,004,000. The export

trade has been of slower but more steady growth. It was valued

at £584,000 in 1855, at £2,341,000 in 1883, £2,103,000 in 1898,

£2,010,000 in 1903 Indicative of the fact that the agricultural

community was little affected by the trade depression are the export
figures for 1904 and 1906, which were £2,044,000 and £2,627,000
respectively. In 1907 goods valued at £3,1 50,000 were exported.

Populaiton *—The population within tnc mumcipal area was at the

1904 census 32,959; tflat within the district of Port Elizabeth 46,626,
of whom 23 ,782 were wfiites Many of the inhabitants are of German
origin and the Deutsche liedertafel is one of the most popular clubs

in the town
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History .—Algoa Bay was discovered by Bartholomew Diaz in

1488, and was by him named Bahia da Roca, probably with

reference to the rocky islet m the bay, on which he is stated to

have erected a cross (St Croix Island). After the middle of the

i6th century the bay was called by the Portuguese Bahia da

Lagoa, whence its modern designation. In 1754 the Dutch

settlements at the Cape were extended eastwards as far as

Algoa Bay. The convenience of reaching the eastern district

by boat was then recognized and advantage taken of the road-

stead sheltered by Cape Recife. In 1799, during the first

occupation of Cape Colony by the British, Colonel (afterwards

General Sir John) Vandeleur, to guard the roadstead, built a snmll

fort on the hill west of the Baaken’s River. It was named Fort

Frederick in honour of the then duke ofYork,and is still preserved.

A few houses grew up round the fort, and m 1820 besides the

military there was a civilian population at Fort Frederick of

about 35 persons In April of that year arrived in the bay the

first of some 4000 British immigrants, who settled in the eastern

district of the colony (see Cape Colony History) Under the

supervision of Sir Rufane Donkin, acting governor of the Cape, a

town was laid out at the base of the hills. In 1836 it was made a

free warehom^mg port, and m 1837 the capital of a small adjacent

district To overcome the difficulty of landing from the road-

stead a breakwater was built at the mouth of the Biiakens River

m 1856, but It had to be removed in 1869, as it caused a serious

accumulation of sand The prosperity which followed the

( onsi:ruction of railways to the interior earned for the port the

designation of “ the Liverpool of South Africa '' Railway

work was begun m 1873 and Port Elizabeth is now m direct

commumcation with all other parts of South Africa. At the

same period (1873) building of the existing jetties was
|

undertaken Port Elizabeth has possessed municipal govern-

ment since 1836 Its predominant British character is shown

by the fact that not until 1909 was the foundation-stone laid

of the first Dutch Reformed Church m the town

PORTEOUS, JOHN (d 1736), captain of the city guard of

Edinburgh, whose name is associated with the celebrated riots

of 1736, was the son of Stephen Porteous, an Edinburgh tailor.

Having served in the army, he was employed in 1715 to drill the

city guard for the defence of Edinburgh m anticipation of a

Jacobite rKing, and was promoted later to the command of the

force In 1736 a smugglei named Wilson, who had won popu-

larity by helping a companion to escape from the Tolbooth

prison, was hanged ,
and. some slight disturbance occurring at the

execution, the city guard fired on the mob, killing a few and

wounding a considerable number of persons Porteous, who was

said to have fired at the people with his own hand, was brought

to trial and sentenced to death. The granting of a reprieve was

hotly resented by the people of Edinburgh, and on the night of

the 7th of September 1736 an armed body of men in disguise

broke into the prison, seized Porteous, and hanged him on a

signpost in the street It was said that persons of high position

were concerned in the crime; but although the government

offered rewards for the apprehension of the perpetrators, and

although General Moyle wiote to the duke of Newc^tle that the

criminals were “ well known by many of the inhabitants of the

town,’’ no one was ever convicted of participation in the murder.

The sympathies of the people, and even, it is said, of the clergy,

throughout Scotland, were so unmistakably on the side of the

rioters that the original stringency of the bill introduced into

parhament for the pumshment of the city of Edmburgh had to

be reduced to the levying of a fine of £2000 for Porteous’s

widow, and the disqualification of the provost for holdmg any

public office. The mcident of the Porteous riots was used by Sir

V/alter Scott in The Heart of Midlothian.

See Sir Daniel Wilson, Memorials of Edinburgh in the Olden Time

(2 vols., Edinburgh, 1848), StaU Trials, vol. xvii., William Coxe,

Memoirs of the Life of Str R Walpole (4 vols., London, *8i0), Alex-

ander Carlyle, Autobiography (Edinburgh, i860), which gives the

account of an eyewitness of the execution of Wilson, pamphlets

(2 vols in British Museum) containing The Life and Death of Captain

John Porteous, and other papers relating to the subject, W E. H
Lecky, History of England in the Eighteenth Century, ii. 3^4 >

*^ute
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(7 vols
,
London, 1892). See also Scott's notes to The Heart of

Midlothian

PORTER, BENJAMIN CURTIS (1843- )* American artist,

was bom at Melrose, Massachusetts, on the 27th of August 1843.

He was a pupil of A. H. Bicknell and of the Pans schools, and

was elected an associate of the National Academy of Design,

New York, in 1878, and a full academician in 1880 He is best

known as a pamter of portraits.

PORTER, DAVID (1780-1843), American naval officer, was

born in Boston, Massachusetts, on the ist of February 1780

His father, David, and his uncle, Samuel, commanded American

ships m the War of Independence In 1796 he accompanied

his father to the West Indies, on a second and on a third voyage

he was impressed on British vessels, from which, however, he

escaped He became a midshipman in the United States Navy
in April 1798, ser\ed on the ‘‘ Constellation ” (Captain Thomas
Truxton) and ^vas midshipman of the foretop when the “ Constel-

lation '' defeated the Insurgente ”, was promoted lieutenant

in October 1799, and was m four successful actions with French

ships in this year In 1803, during the war with Tripoli, he was

first lieutenant of the “ Philadelphia ” when that vessel grounded,

was taken prisoner, and was not released until June 1805 He
was commissioned master commandant in April 1806, in 1807-

1810 served about New Orleans,^ where he captured several

French pnvatecis, and m 1812 w^as promoted captain He
commanded the frigate Essex ” m her famous voyage m 1812-

1814 In the Atlantic he captured seven brigs, one ship, on the

i3lh of August 1812, the sloop ''Alert,” the first British war

\"esscl taken m the var of 1812 Without orders from his

superiors he then (February 1813) rounded Cape Horn, the

harbours of the east coast of South America being closed to

him In the South Pacific he captured many British whalers

(the British losses were estimated at £500,000), and on his own
authority took formal possession (November 1813) of Nuka-

hivah, the largest of the Marquesas Islands, the United States,

however, never asserted any claim to the island, which in 1842,

with the other Marquesas, was annexed by France. During

most of February and March 1814 he was blockaded by the

British frigates " Cherub ” and “ Phoebe ” in the harbour of

Valparaiso, and on the 28th of March was defeated by these

vessels, which seem to have vic^lated the neutrality of the port.

Hewas released on parole, and sailed for New York on the ‘‘Essex,

Jr a small vessel which he had captured from the British,

and which accompanied the “ Essex ” At Sandy Hook he was

detained by the captain of the British ship-of-war '' Saturn ”

(who declared that Porter’s parole was no longer effective), but

escaped in a small boat He was a member of the new board of

naval commissioners from 1815 until 1823, when he commanded

a squadron sent to the West Indies to suppress piracy. One

of his officers, who landed at Fajardo (or Foxardo), Porto Rico,

in pursuit of a pirate, was imprisoned by the Spamsh authorities

on the charge of piracy. Porter, without reportmg the incident

or awaiting instructions, forced the authorities to apologize.

He was recalled ^December 1824), was court mortialled, and was

suspended for six months. In August 1826 he resigned his

commission, and until 1829 was commander-in-chief of the

Mexican navy, then fighting Spam, m payment for his services

he received government land in Tehuantepec, where he hoped to

promote an mter-oceanic canal President Andrew Jackson

appomted hun consul-general to Algiers m 1830, and in 1831

created for him the post of charg6 d’affaires at Constantinople,

where in 1841 he became minister. He died m Pera on the 3rd of

March 1843.
He wrote a Journal of a Cruise made to the Pacific Ocean in the

U S Frigate " Essex " in (2 vols
, 1815, 2nd ed

, 1822),

and Constantinople and its Environs (2 vols., 1835), a valuable

giude-book See the Memoir of Commodore David PorUr (Albany,

New York, 1875), by his son, Admiral David D. Porter

PORTER, DAVID DIXON (1813-1891), American naval

officer, son of Captain David Porter, was bom in Chester, Pennsyl-

vania, on the 8th of June 1813. His first voyage, with his father

^ While he was m New Orleans he adopted David Farragut, who
later served with him on the ” Essex.”
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in West Indian waters in 1823-1824, was terminated by the

Fajardo affair (bee Porter, David), In April i8a6 he entered

the Mexican nav>,of which his father was commander-in-chief,

and which he left in 1828, after the capture by the Spanish of the
** Guerrero/* on which he was serving under his cousin, David H
Porter (1804-1828), who was killed before the ship’s surrender.

He became a midshipman m the United States navy in 1829,

and was m the coast survey in 1836-1842 In 1839 he married

the daughter of Captain Daniel Tod Patterson (1786-1839), then

commandant of the Washington navy->ard. Porter became a

lieutenant in February 1841 j served at the naval observatory

in 1845-1846; in 1846 he was sent to the Dommican Republic to

report on conditions there. During the Mexican War he served,

from February to June 1847, lieutenant and then as command-
ing officer of the “ Spitfire/* a paddle vessel built for use on the

rivers, and took part m the bombardment of Vera Cruz and in

the other naval operations under Commander M C Perr>' From
the close of the Mexican War to the beginnmg of the Civil War
he had little but detail duty ,

in 1855 again m 1836 he made
trips to the Mediterranean to bring to the tjnited States camels

for army use m the south-west In April 1861 he was assigned

to the Powhatan,** and was sent under secret orders from the

president for the relief of Fort Pickens, Pensacola, an expedition

which he had urged. Porter was promoted commander on the

22nd of April, and on the 30th of May was sent to blockade the

south w'est pass of the Mississippi In August he left the gulf in

a fruitless seanh for the Confederate cruiser “ Sumter ” Upon
his return to New York in November he urged an expedition

against New Orleans {q v ), and recommended the appointment

of Commander D G Farragut {q,v ), his foster-brother, to the

chief command In the expedition Porter himself commanded
the mortar flotilla, which, when Farragut’s fleet passed the forts

on the early morning of tlie 24th of April 1862, covered its

passage by a terrific bombardment that neutralized the file of

Fort Jackson At Vicksburg Poiter’s bombardment assisted

Farragut to run past the torts (June 28) On the 9th oi July

Porter was ordered, wuth ten mortar boats, to the James River,

where McClellan’s army was concentrated On the I5tli of

October he took command of the gun-vessels which had been

built on the upper waters of the Mississippi, and to which he

made important additions at an improvised navy-yard at

Mound City, Illinois With this he took part in the capeure

of Arkansas Post on the nth of January 1863 In the opera-

tions for the capture of Vicksbuig in 1863 unsuccessful attempts

were made in February and March by PorteCs vessels to

penetrate through connecting streams and bayous to the

Yazoo River and reach the right rear of the Confederate

defences on the bluffs But m May the fleet ran past the

Vicksburg batteries, mastered the Confederate forts at Grand
Gulf, and made it possible for Grant’s army to undertake the

brilliant campaign which led to the fall of the place (sce

American Civil War and Vicksburg) Porter received the

thanks of Congress for opening the Mississippi River ** and was
promoted rear-admiral. He co-operated with Major-Genercl

N. P. Banks in the Red River expeditions in March-May 1864,

in which hi5 gun-boats, held above Alexandria by shallow water

and rapids, narrowly escaped isolation, being enabled to return

only by the help 01 a dam built by Lieut.-Colonel (Brigadier-

General) Joseph Bailey (1827-1867). On the 12th of October

1864 he assumed command of the North Atlantic blockading

squadron, then about to engage in a combined military and naval
expedition against Fort Fisher, North Carolina Porter claamed

that his guns silenced Fort Fisher, but Ma}or*-General B F. Butler,

m command of the land forces, refused to assault, asserting that

the fort was practicalljr mtaCt. After Butler’s removal, Porter,

Co-operating with Majot-Crener^ Alfred H. Terry, and com*
mandmg the largest fleet assembled at any one point during

the war, took the fort on the i^th of January 1865, for this he
again received the thanks of Congress. From t865 he

was superintendent of the U S. Naval Academy at Annapolis,

which he greatly improved; his most notable chmige being the

mtroduction of athletics. On the 25th of July he became

vice-admiral From the 9th of March to the 25th of June

1869, while Adolph E. Bone (1809-1880), of Pennsylvania, was
secretary of the navy m President Grant’s cabinet, Porter was

virtually in charge of the navy department. In 187c he
succeeded Farragut in the grade of admiral, which lapsed

after Porter’s death until 18^, when it Was re-established to

reward Rear-Admiral George Dewey for his victory at Manila.

Porter urged the reconstruction of the navy, which he saw
begun in 1882. He died m Washington, D C

,
on the 13th of

February 1891

Porter wrote a Life of Commodore David Porter (1875), gossipy
Incidents amd Anecdotes of the Civtl War (1885), a none too accurate
History of the Navy during the War of the Rebellion (1887), two novds,
Allan Dure tmd Robert le Dtahle (1885, dramatized, 1887) and Harry
Marline (1886), and a short “ Romance of Gettysburg/ published m
The Criterion in 1903 See J R Soley, Admiral Porter (New York,
1903) in the “ Great Commanders Senes

Admiral Porter's three brothers were in the service of the

United States ‘ William David Porter (1809-186^ entered

the navy m 1S23, commanded the “ Essex ” on the Tennessee
and the Mississippi m the CiVil War, and became commodore m
July 1862, TiieoDORIC Henry Porter (1817-1846) was the first

officer of the American army killed m the Mexican War, and
Henry Ogden Porter (1823-1872) resigned from tne United

States navy m 1847, seven years service, fought under
James Walker m Central America, returned to the American
navy, was executive officer of the Ilatteras ** when she was
sunk by the “ Alabama,” and received wounds m the action from
the effects of which he died three years later

PORTER, ENDYMION (1587-1649), English royalist, de-

scended from Sir William Porter, sergeant-at-arms to Henry VII

,

and son of Edmund Porter, of Aston-sub-Edge in Gloucester-

shire, by his cousm Angela, daughter of Giles Portei of Mickleton,

in the same county, was brought up in fipam—where he had
relatives—as page m the household of Olivares He afterwards

entered successively the service of Edward Villiers and of Buck-
ingham, and through the latter’s recommendation became groom
of the bedchamber to Charles I In October 1622 he was sent

to negotiate concerning the affans of the Palatinate and the

marriage with the Infanta. He accompanied Charles and
Buckingham on their foolhardy expedition m 1623, acted as

their interpreter, and was included m the consequent attack

made by Lord Bristol on Buckingham in 1626 In 1628 he was
employed as envoy to Spam to negotiate for peace, and in 1034
on a mission to the Netherlands to the Infante Ferdinand

During the Civil War Porter remained a constant and faithful

servant of the king He was with him during the two Scottish

campaigns, attended him again on the visit to Scotland m August

1641, and followed Charles on his last departure from London
m 1642, receiving the nommal command of a regiment, and sitting

in the Royalist parliament at Oxford in 1643 He had, however,

little faith in the king’s measures “ His Majesty^s businesses,”

he writes in 1641,
** run m their wonted channel—subtle designs

of gaming the popular opinion and weak executions for the up-

holding of monarchy ” fcs fidelity to Charles was of a personal,

not of a political nature. My duty and loyalty have taught

me to follow my king,” he declares, artd by the grace of God
nothing shall divert me from it.” This devotion to the king,

the fact that he was the agent and prot^gi of Buckingham, and
that his wife Olivia, daughter of John, Lord Boteler of Bramfield,

and niece of Buckingham, was a zealous Roman Catholic, drew
upon him the hostility of the opposite faction. As member of

the Long Parliament, m which he sat as member for Droitwich,

he Was one of the minority of 59 who Voted against Stratford’s

attainder, and was in consequence proclaimed a “ betrayer of

his country.” On the 15th of Feoruaty 1642 he was voted

one of the dangerous counsellors, and specialty exoepted from
pardon on the 4th of October and m the treaties of peace
negotiated subsequently, while on the loth of March 1643 ^
was excluded from parliament* Porter was also im^^ated in

the army plot ; he assisted Gfamoirgan m illegally cutting the

great seal to the commission to negotiate with the Irish in 1644;
and was charged with having m the same manner affixed the
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great 6f Scotland, then tei^orafily in h)s keeping, to that of

O^Neill m 1641, and of having incurred some responsibility for

the Irish rebellion Towards the end of 1645, when the king's

caxtse was finally bst, Porter abandoned England, and resided

successively ht France, Brussels, where he was reduced to great

poverty, and the Netherlands. The property which Ire had
accumulated during the tenure of his various appointments, by
successful commercial undertakings and by favours of the court,

was now for the most part either confiscated or encumbered
He returned to England in ^649, after the king's death, and was
allowed to Compound for what remained of it He di^ shortly

afterwards, and was buried oil the lioth of August 1649 at St

Martlrt's*m-the-Fieids, leaving as a special charge m his will to

his son^ and descendants to observe and respect the family of

my Lord Duke of Buckingham, deceased, to whom I owe all the

happiness I had m tlie world " He left five sons, who all played

conspicuous, if not all creditable, parts in the history of the time
According to Wood, Porter was “ beloved by two kings James 1

for his admiraWe wit and Charles I. for his general bearing,

brave style, sweet temper, great experience, travels and modern
languages " During the period of his piospefity Porter had
gamed a great reputation in the world of aft and letters He
wrote Verses, was a generous patron of Davenant, who especially

sings his praises, of Dekker, Warmstrey, May, Herrick and
Robert Dover, and was included among the 84 essentials

”

m Bolton's ** Academy Royal " He was a judicious collector

of pictures, and as the friend of Rubens, Van Dyck, Mytens and
other pamters, and as agent for r]\arles in his purchases abroad

he had a considerable share in forming the king's magnificent

collection He was also instrumental in procuring the Arundel
pictures fiom Spain The aiithoiship of EIkcoj/ ttutti/, 1649,

vindication of the EIkwv has been attributed with some
reason to Porter

Authorities.

—

Life and Letters of Endymion Poster

^

by D Towns-
hend (1897), article m the Did of Nat Btog

,
by C H Eirth and

authorities there cited ; Memones, by D Lloyd {1668), p 6s7 » Burton's
Hi^t of Scotland (187s), vi ^4^-347, Eng Htst Rev 11 531, 692,
Garelmcr's Htst of England ^

I tves of the I otds Strangfora (1877), by
F B dc Fonblanque (Life and Letters); V^ood, Athenae Oxomenses

,

Clarendon's Htsioiy of the RcbelhOfi^ State PapeYb and Calendar of

^tate Papers, Calendar of State Papers ‘ Dom and of Committee for

Compounding , The Chesters of Chichele, by Waters, i 144-149, Ethon
Basihke^y Ed Almack, p 94 There aro also various references,

&c
,
to Endymion Porter m Additional Charters, British Museum,

6^23, 1633, 6225, Add MSS 15,858, 33 374, and Egerton 2550,
2533, m the Hist MS'S Comm Senes MSS of Duke of Portland,

&c,, and in Notes and Queries, also Thomason 1 facts, Brit Mus

,

E 118 (13).

PORTER^ FtTZ*-JOllN (1822-1901), American soldier^ was
born at Portsmouth, New Hampshire, on the 31st of August

1822 He was the son of a naval ofiker, and nephew of

David Porter of the frigate '' Essex." He graduated at the

United States Military Academy m 1845 and was assigned

to the artillery. In the Mexican War he won two brevets

for gallantry— that of captain for Molino del Rey and that of

major fbr Chapultepec He served at West Point as instructor

and adjutant (1849^1833), and he took part m the Utah
expedition. At the outbreak of the Civil War in 1861 he

was employed on staff duties in the eastern States, and
rendered great assistance in the organiziatlon trf Fenifsylvanian

volunteers. In the absence of higher authority Porter sanctioned

ott hi9 own responsibility the request of Missouri Uniortfets for

permission to raiso troops, a step which had an important

influence upon the struggle for the possession of the state.

He became dolonel Of a new regiment of regulars on tfie 14th

of May, and soon afterwards bngadier-general of volunteers^

Under McClellan Commanded a division of kifmitry in the

Penmsuiar campaign, and directed the Union sie^ orations
against Yorktowti, attd he w^as Soon afterwards placed m com-

mand of the V. army corps. VThen the Seven Days' battle {q,v )

began Porter's corps had to sustain alone the full weight of the

Confederate attack, aiid though defeated in the desperately

fought battle of Gaines'S Mill (June iy, i86a) the steodiness

of his defence was so conspicuous that he was imihediateiy

piomOted major-general of volunteers and brevet brigadier-

general U.S.A. His corps, moreover, had the greatest share m
the successful battles of Glendale and Malvern HiU, Soon after-

wards, with other units of the Army of the Potomac, the V corps

was sent to reinforce Pope in central Virginia. Its inaction on

the first day of the disastrous second battle of Bull Run {q.v

)

led to the generaFs 8ubse<|uent disgrace, but it mode a splendid

fight on the second day to save the army from complete rout,

and subsequently shared m the Antietam campaign. Oft the

same day on which McClellan was relieved from his command,
Porter, his warm friend and supporter, was suspended. A few
days later he was tried by court martial on charges brought
against him by Pope, and on the 21st of Jamiary 1863 was
sentenced to be cashiered “ and for ever disqualified from holding

any office or trust under the government of the United States."

After many years Porter's fnends succeeded (1878) in procunng

a revision of the case by a board of distinguished general officers

This boaid reported strongly m Porter's favour, but at the

time the remission (jf the disqualifying penalty was all that was
obtained m the way of redress. General Grant had now taken

Porter's part, and wrote an article in voL 135 of the North

American Retneiv entitled “ An Undeserved Stigma." Against

much opposition, partly political (i879-i886)and a veto on alegal

point from President Arthur, a relief bill finally passed Congress,

and Porter was on the 5th of August 1S86 restored to the United

States army as colonel and placed on the retired list, no provision,

however, being made for compensation After the Civil War
General Porter was engaged in business in New York, and later

held successively many important municipal offices. In 1869

he declined the offer made by the khedive of the chief command
of the Egyptian army He died on the 21st of May 1901 at

Morristown, New Jersey

See, beside^^ General Grant's article Cn\, The Second Battle

of Bull Run as connected with the Porter Case (Cincinnati, 1882),
Lord, A Summary of the Ca%e of F J Porter (1883), and papers in

vol 1! of the publications of the Aliiitaiy Historical Society of

Massachusetts

PORTER) HENRY {fl 1596'’! 599), English diamatist, author
of The TwoAngry Women of Abingdon, may probably be identified

with the Henry Porter who matriculated at Brasenose College,

Oxford, on the 19th of June 1589, and is described as aged
sixteen and the son of a gentleman of London From 1596 to

1599 he was engaged m writing plays for Henslowe for the

admiral’s men, and his closest associate seems to have been
Henry Chettle. The earlier entries m Henslowe's Ihaty are

respectful m tone, and the considerable sums paid to “ Mr Porter
"

prove that his plays were popular. Henslowe secured in February

1599 the sole rights of any play m which Porter had a hand,

the consideration being an advance of forty shillings. As time
goes on he is familiarly referred to as “ Harry Porter"; his

borrowings become more frequent, and the sums less, until on
the i6th of April 1599 he obtain^ a loan of twelve pence m
exchange for a bond td pay all he owed to Henslowe—twenty-
five Shillings—on pain of fdrfeiting ten pounds. Whether he

paid or not does not appear, but his last loan is recorded on the

26th of May 1599, after which nothing further is known of him.

It seems in the highest degree unlikely that he is the Hemy
Porter who took lus degree as Mus. Bac at Christ Church in 1600
after twelve years' study, and whose skill m sacred music is cele-

brated in an epigram by John Wcever. The entries in Henslowe^s
Thixfy indicate that he Wrote a play called Prevented (1598),
Hot Anger soon Cold, with Chettle and Ben Jonson (1598), the

second part of The Two Angry Women of Abingdon (1598), The
Four Merty Women of Abingdon (iS99)> and The Spencers {1^^),
with Chettle None of these are extant, unless, as has been
suggest^!, Love PrevenUi is another name for The Pleasant

History of the tioo angry women of Abington, With the humorous
mtrih of Dick Cootnes and Nicholas Proverbes, two serving tnen

(t599), the importance of which is well described by Professor

Gayley ; As a comedy of unadulterated native flavour, breath-

ing rural Bfe and manners and the modem spirit, constructed

with knowledge of the stage, and without affectatflon or
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constraint, it has no foregoing analogue except perhaps The
Ptnner of Wakefield, No play preceding or contemporary yields

an easier conversational prose, not even the Merry Wives''

Alexander Dyco edited the Angry Women for the Percy Society
in 1841, and it is included in W c Hazlitt's edition of Dodsley’s
Old Plays (1874). It was edited by Havelock Ellis m Nero and other
plays (1888, "Mermaid Senes”), and in Representative English
Comedies (1903), with an introduction by the general editor, Professor
C. M. Gayley.

PORTER^ HORACE (1837- ), American diplomatist and
soldier, was bom in Huntingdon, Pennsylvania, on the 15th of

April 1837; son of David Rittenhouse Porter (1788-1867),
governor of Pennsylvania in 1839-1845, and grandson of Andrew
Porter (1743-1813), an officer in the Continental Army during
the War of Independence, and surveyor-general of Pennsylvania
from 1809 until his death. Horace Porter studied for a year

(1854) at the Lawrence scientific school of Harvard University,

and then entered the United States Militar}^ Academy, where
he graduated in i860, third in his class During the Civil War he
was chief of ordnance at the capture of Fort Pulaski, then served

in the Army of the Potomac until after Antietam
;
was transferred

to the west, where he took part in the battles of Chickamauga
(for gallantry m which he received a congressional medal of

honour in June 1902) and Chattanooga, and in April 1864

became aide-de-camp to General Grant, in which position he

served until March 1869 He earned the brevet of captain at Fort

Pulaski, that of major at the battle of the Wilderness, and that

of lieutenant-colonel at New Market Heights, and m March 1865
was bieveted colonel and brigadier-general From August 1867

to January 1868, while General Grant was secretary of war ad

interim, Porter w^as an assistant secretary, and from March 1869 to

Januaiy 1873, when Grant was president, Porter was his executive

secretary. He resigned from the army m December 1873, when
he became vice-president of the Pullman Palace Car Company
and held other business positions. From March 1897 ^*^9^5
he was United States ambassador to France. At his personal

expense he conducted (1899-1905) a successful search for the

body of John Paul Jones,* who had died in Pans m 1792 For
this he received (May 9, 1906) a unanimous vote of thanks of

both Houses of Congress, and the privileges of the floor for life.

In 1907 he was a member of the American delegation to the

Hague Peace Conference General Porter became well known
as a public speaker, and delivered orations at the dedication of

General Grant’s tomb in New York, at the centennial of the

founding of West Point, and at the re-mterment of the body of

John Paul Jones at Annapolis. His publications include West

Point Life (1866) and Campaigning with Grant (1897).

PORTER, JAOT (1776-1850), British novelist, daughter of

an army surgeon, was bom at Durham in 1776 Her life and
reputation are closely linked with those of her sister, Anna Maria
Porter (1780-1832), novelist, and her brother, Sir Robert Ker
Porter (1775-1842), painter and traveller. After their father’s

death, in 1779, the mother removed from Durham, their birth-

place, to Edmburgh, where the children’s love of romance was
stimulated by their association with Flora Macdonald and the

young Walter Scott Mrs Porter moved to London, so that her

son might study art, and the sisters subsequently resided at

Thames Ditton and at Esher with their mother until her death

m 1831 Anna Maria Porter published Artless Tales m 1793-

1795, the first of a long senes of works of which the more note-

worthy are Walsh Colville (1797), Octama (1798), The Lake of

KtUarney A Sailor's Friendship and a Soldier's Love(iSos),

The Hungarian Brothers (1807), Don Sebastian (1809), Ballads,

Romances and other Poems (1811), The Recluse of Norway (1814),

The Knight of St John (1817), The Fast of St Magdalen (1818),

The Village of Mariendorpt (1821), Roche Blanche {1^22), Honor
O'Hara (1826) and Barony (1830). Jane Porter—^whose mtei-

lectual power, though slower in development and m expression,

was greater than her sister’s—had in the meantime gained imme-
diate popularity by her first work, Thaddeus of Warsaw (1803),

* See Jones, John Paul, and an article by General Porter, ” The
Recovery of the Body of John Paul Jones,*' in the Century Magazine,

(1905), Ixx. 927 sqq.

which was translated into several languages and procured her
election as canoness of the Teutonic order of St Joachim. In

1810, four years before the appearance of Waverley, she attempted
national romance m her Scottish Chiefs, The story of Wallace
had been a favourite one m her childhood, and she was probably
well acquamted with the poem of Blind Harry (Henry the

Minstrel). Although the book lacked historical accuracy, and
the figure of Wallace is a sentimental conception of the least

convincing kind, the picturesque power of narration displayed

by Miss Porter has saved the story from the oblivion which has
overtaken the works of most of Scott’s predecessors m historical

fiction Her latei works included The Pastor's Fireside (1815),
Duke Christian of Luneburg (1824), Coming Out (1828) and The
Field of Forty Footsteps (1828) In conjunction with her sister

she published m 1826 the Tales round a Winter Hearth, She
also wrote some plays, and frequent contributions to current

periodical literature Sir Edward Seaward's Diary (1831) was
asserted by Miss Porter to be founded on documents placed in

her hands by the author’s family, but is generally regarded as

pure fiction. The claim of her eldest brother, Dr William Ogilvie

Porter, to its authorship rests on a memorial inscription in

Bristol Cathedral, written by Jane. On the 21st of September
1832 Anna Maria died, and for the next ten years Jane became
“ a wanderer ” amongst her relations and friends.

Robert Ker Porter had in his own way been scarcely less

successful than his sisters After two years of study at the

Royal Academy he had gained reputation as a painter of altar-

pieces and battle-scenes of imposing magnitude He went to

Russia as historical pamter to the emperor m 1804, travelled

in Finland and Sweden, where he received knighthood from

Gustavus IV in 1806, and accompanied Sir John Moore to

Spain in 1808 In 1811 he returned to Russia and married a
Russian princess He was knighted by the Prmce Regent m
1813 In 1817 he travelled to Persia by way of St Petersburg

and the Caucasus, returning through Bagdad and western

Asia Minor. He examined the ruins of Persepolis, making many
valuable drawings and copying cuneiform inscriptions In

1826 he became British consul in Venezuela His services there

were recognized by a knight commandersbip of the Order of

Hanover. Accounts of his wanderings are to be found in his

Travelling Sketches in Russia and Sweden (1808), Letters from
Portuga and Spam (1809), Narrative of the late Campaign in

Russia (1813), and Travels in Georgia, Persia, Armenia, Ancient

Babylonia, &c
,
during the years 1817-1820 (1821-1822) After

leavmg Venezuela (1841) he again visited St Petersburg, and died

there suddenly on the 4th of May 1842. Jane Porter, who had
joined him in Russia, then returned to England and took up
her residence with her eldest brother at Bristol, where she died

on the 24th of May 1850

PORTER) MARY (d. 1765), English actress, was brought to

the attention of Betterton by Mrs Barry, who had seen her play

the Fairy Queen at Bartholomew Fair. In his company she

made her first appearance m 1699, ^ tragedy, in which she was
at her best, although she also played a long hst of comedy parts.

When her friends, Mrs Barry, Mrs Bracegirdle and Mrs Oldfield,

had retired from the stage, she was left its undisputed queen.

She died on the 29th of February 1765.

PORTER) NOAH (1811-1892), American educationist and
philosophical writer, was born in Farmmgton, Connecticut, on
the 14th of December 1811. He graduated at Yale College,

1831, and laboured as a Congregational minister in Connecticut

and Massachusetts, 1836-1846. He was elected professor of

moral philosophy and metaphysics at Yale in 1846, and from

1871 to 1886 he was president of the college. He edited several

editions of Noah Webster’s English dictionary, and wrote on
education, &c. His best-known work is The Human Intellect,

with an Introduction upon Psychology and the Human Soul (1868),
comprehending a general history of philosophy, and following

in part the “ common-sense ” philosophy of the Scottish school,

while accepting the Kantian doctrine of intuition, and declaring

the notion of design to be a pnon. He died m New Haven on
the 4th of March 1892,
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PORTEUS, BEILBY (1731-1808), bishop of London, was bom

at York and educated at Christ’s College, Cambridge, where he

became fellow in 1752 He was ordained in 1757, and in 1762 was
appointed domestic chaplain to the archbishop of Canterbury

In 1767 he became rector of Lambeth, and took his D D degree

at Cambridge, preaching on that occasion a sermon which in-

duced Julin Norris (1734-1777) to found the Nomsian professor-

ship of divinity. About two years later he was appointed

chaplain to the king and master of the hospital of St Cross,

Winchester. In 1776 he became bishop of Chester, and in

1787 he was translated to London He was a supporter of the

Church Missionary and the British and Foreign Bible societies,

and laboured for the abolition of slaveiy

Of his published works the Review of the Life and Character of
Archbishop Seeker (London, 1770), and the Summarv of the principal
Evidences for the Truth and Divine Origin of the Christian Revelation
(London, 1800), have passed through numerous editions

PORTFOLIO (shortened form of porto folio, adapted from the

Ital portafoghy portare, to carry, and fogh, sheets or leaves of

paper, Lat. folium, leaf), a case for keeping papers, documents,
prints, maps, &c

,
usually a leather book-cover with a flexible

back. As the official documents of a state department are in

the hands of the mmister of that department, the word “ port-

folio ” IS frequently used figuratively of the office itself, par-

ticularly on the continent of Europe, where the portfolio ” is

the symbol of office, as, in English usage, the ** seals ” are for the

secretaryships of state. The phrase “ minister without port-

folio ” IS applied to a member of a ministry to whom no spc( lal

department is assigned.

PORT GLASGOW) a municipal and police burgh and seaport

of Renfrewshire, Scotland, on the southern shore of the Firth of

Clyde, 20J m W N W of Glasgow by the Caledonian railway

Pop (1901), 16,857 The ground behind the town rises to a

height of 700 ft and is partly occupied by villas Amongst the

principal buildings are the town house (1815b with a tower and
spire, the town hall (1873); the library (1887) founded by James
Moffat, a merchant of the burgh, and the Carnegie Park Orphan-

age, also provided from the same bequest. Birkmyre Park was
opened in 1894 The industries include shipbuilding and allied

trades, engineering works, and iron and brass foundries The
area of the port (which has wet and graving docks) amounts to

16 acres, and there are 2000 yds of quayage. The harbours

are accessible at all stages of the tide. The district originally

foimed part of the parish of Kilmalcolm, the nucleus of the town

being the village of Newark attached to the barony of that name.

In 1668 It was purchased from Sir Patrick Maxwell of Newark
by the Glasgow magistrates, who here constructed a harbour

In 1695 it was erected into a separate parish under the name of

New Port Glasgow In 1710 it became the chief custom-house

port for the Clyde, until superseded by Greenock. The graving

dock made in 1762 was the first dock of the kind in Scotland

In 1775 Port Glasgow was created a burgh of barony and since

18-52 has formed one of the Kilmarnock parliamentary burghs

(with Kilmarnock, Dumbarton, Renfrew and Rutherglen) It

IS governed by a council with provost and bailies. Adjoining

the town on the east are the picturesque rums of Newark Castle,

a quadrangular building dating from the end of the i6th century

Formerly the property of the Dennistouns, it now belongs to

the Shaw-Stewarts
PORTHCAWL, a seaport and urban district in the mid-

arliamentary division of Glamorganshire, South Wales, 30 m.

y rail W. of Cardiff and 22 m S E of Swansea. Pop. (1901),

1872. The urban district (formed in 1893) is conterminous

with the civil parish of Newton Nottage, which, in addition to

Porthcawl proper, built on the sea-front, comprises the ancient

village of Nottage, i m N
,
and the more modem village of New-

ton, I m. N E. of Porthcawl. The natural harbour of Newton

(as it used to be called) was improved by a breakwater, and was

connected by a tramway with Maesteg, whence coal and iron

were brought for shipment The tramway was converted into

a railway, and in 1865 opened for passenger traffic In 1866 a

dock (7J acres) and tidal basin (2 J acres) were constructed, but

117
since about 1902 they have fallen into disuse and the coal is

diverted to other ports, chiefly Port Talbot Porthcawl, however,

has grown in popularity as a watering-place. Situated on a

slightly elevated headland facing Swansea Bay and the Bristol

Channel, it has fine sands, rocks and breezy commons, on one of

which, near golf links resorted to from all parts of Glamorgan, is

“ The Rest,” a convalescent home for the working classes,

completed in 1891, with accommodation for eighty persons.

The climate of Porthcawl is bracing, and the rainfall (averaging

25 in ) IS about the lowest on the South Wales coast The district

IS described by R. D. Blackmore m his tale The Maid of Sker

(1872), based on a legend associated with Sker House, a
fine Elizabethan building m the adjoining pansh of Sker, which

was formerly extra-parochial. The parish church (dedicated to

St John the Baptist) has a pre-Reformation stone altar and an

ancient carved stone pulpit, said to be the only relic of an earlier

church now covered by the sea.

PORT HOPE, a town and port of entry of Durham county,

Ontario, Canada, op the north shore of Lake Ontano, 63 m N E
of Toronto by the Grand Trunk railway, and connected with

C harlotte, the port of Rochester, New York, by a daily steamboat

service. The population, 5585 in 1881, shrunk m 1901 to 4188,

but IS increasing owing to the popularity of the town as a summer
resort It is picturesquely situated on the side and at the foot

of hills overlooking the lake; and Smith’s Creek, by which it is

traversed, supplies abundant water-power Trade is carried on
in lumber, grain and flour. Trinity College School, a residential

school under Anglican control, has a long and creditable history

PORT HUDSON, a village in East Baton Rouge Parish,

I>ouisiana, USA, on the left bank of the Mississippi, about

135 m above New Orleans At the sharp turn of the Missis-

sippi here the Confederates in 1862 built on the commanding
bluffs powerful batteries covering a stretch of about 3 m ,

their

strongest fortifications along the Mississippi between New Orleans

and Vicksburg. On the night of the i4lh of March 1863 Admiral
Farragut, with seven vessels, attempted to nin past the batteries,

commanded by Brigadier-General William M Gardner, but four

of his vessels were disabled and forced to turn back, one, the
“ Mississippi ” was destroyed, and only two, the ** Hartford ” and

the “ Albatross got past. General N. P. Bank’s land attack,

on the 27th of May, was unsuccessful, the Union loss, nearh

2000, being six times that of the Confederates. A second attack,

on the 14th of June, entailed a further Union loss of about
1800 men^ But on the 9th of July, two days after the news
of the surrender of Vicksburg, after a siege of 45 days. General

Gardner surrendeied the position to General Banks with about

6400 men, 50 guns, 5000 small arms and ammunition, and two
nver steamers The Union losses during the siege were probably

more than 4000; the Confederate losses about 800 The capture

of Vicksburg and Fort Hudson secured to the Union the

control of the Mississippi.

PORT HURON, a city and the county-seat of Saint Qair

county, Michigan, U S A
,
at the confluence of the Saint Qair

and Black rivers, and at the lower end of Lake Huron, about

60 m. N N E of Detroit. Pop (1900), 19,158, of whom 7142 were

foreign-born
; (1906 estimate), 20,464. It is served by the Grand

Trunk and other railways, and by steamboat lines to Chicago

and other ports A railway tunnel, 6025 ft. long, under the Saint

Clair, connects the city with Sarnia, Canada. The tunnel, which
has an inside diameter of 20 ft

,
was constructed by the Grand

Trunk railway in 1889-1891 at a cost of about $2,700,000, and
was designed by Joseph Hobson (b. 1834). Port Huron is laid

out with wide streets, on both sides of the Black River and along

the shore of Lake Huron; it has attractive parks and minertu

water springs, and is a summer resort Among its buildings are

the court house, the city hall, and a Modern Maccabee Temple

—

Port Huron being the headquarters of the Knights of the Modem
Maccabees (1881), a fraternal society which, in 1910, had a mem-
bership of 107,737 Until 1908 Port Huron was the headquarters

of the Knights of the Maccabees of the World (founded in 1883;

283,998 members in 1910). Port Huron has large shipping

interests, and since 1866 has been the port of entry of the Huron
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customs distnct. In 1908 its exports were valued at $16,958,080

and Its imports at $4,859,120. The city has shipyards, dry

docks, large shojjs of tlw Grand Trunk railway, publishing

houses, and manufactories of agncultural implements, steel ships,

autonaobiles, foundry products, paper and pulp, and toys. In

1904 the city’s factory products were valued at $4,789,589

In 1686 the French established Fort St Jo^^eph, a fortified trading

post, which came into the possession of the Biitish in 1761 and was
occupied by American troops in 1814 The fort was renamed
Fort Gratiot in lionour of General Cliarles Giatiot <i788-'i855), who
was chief-engineer in Central W H. Harrison's aimy m 181V1814,
and was chief-engineer of the U S Army m 18-28-1838 The settlement

which grew up round the fort, and wxs organized as a village in 1840,

was also known as Fort Gratiot, and was annexed to Port Huron
m 1893 The fort was abandoned during 1837-1848, during 1852-
1 866, and, permanen tly^ in 1 879 The earliest permanent settk ment,
in what later became Port Huron, was made in 1790 by several French
families This settlement, distinct from that at the fort, was first

called La Rn i^re Dc I lule, and, after 1828, Drsmoiul It was platted

in 1835, mcorporated as a village m 1840 (under its present name),
and chaitcrcd as a city m 1857

PORTICI, a town of Campania, Italy, in the province of Naples,

5 m S E of Naples by rail, on the shores of the bay, and at the

foot of Vesuvius. Pop. (1901), 14,139. The palace, erected in

1738, IS traversed by tte high road. It once contained the

antiquities from Herculaneum, now removed to Naples, and since

18B2 it has been a government school of agriculture. Tliere is a

small harbour. Just beyond Portici, on the south east, is Resina

(pop. in J901, 20,182), on the site of the ancient Herculaneum,

with sevei^ fine modem villas- The inhabitants are engaged

in fishing, siBc-growing and silk-weaving.- The town was com-
pletely destroy^ by the eruption of Vesuvius in 1631

PORTICO (Ital for porch,” Lat. porluus), a term in

architecture for the covered entrance pordi to a building, which

u earned by columns, and either coni^itutes the whole front of

the building, as in the Greek and Roman temples, or forms an

important feature, as the portico of the Rantheon at Rome
attached to the notiiiada A circular projecting pgrtKo, such

as those to the north and south transepts -of St Paul's Catliedial,

and that which forms the west eatranoe of St Mary le Strand, is

known as cyclostyle. The term porHctes is used to distinguish

the entrance portico m an amphsprostylar or peripteral temple

from that behind which is called the positcutn,

P0RTI£R£, a hanging placed over a door, as its French name
mnplies, or over the dooriess entrance to a room. From the

East, where doors are still rare, it came to Eurq5e at a remote

<feite—it IS known to have be?»n jn use in the West m the 14th

century, and was probably introduced much earlier lAe so

many other dofloestic plenishings, it reached England by way of

France, where it appears to have been -ongunally calW ndeau
de parie It is still extensively used either as an ornament or as

a means of iratigatmg draughts. It w usually of some heavy
mateiial, such as velvet, brocade, or plush, and is often fixed

upon a btnss arm, inovmg in a socket with the openmg and closing

of the doon
PORT JACKSON, or Sydney Harbour, a harbour of New

South Wales, Australia It is one of the safest and most
beautiftii harbours m the world , its area^ including all its bays,

IS about 15 sq. m., with a shore line of 165 m ;
it has deep water

m every part, and is landlockod and secure m aU weathers
The entrance, between two rocky promontories known as North
and South Headi>, is ij m. wide between the outer heads, and
narrows down to i m 256 yds. The port is flanked on both
sides by promontories, so that, m addition to a broad and deep
central channel, there is a series of sheltered bays with good
anchorage. Sydney lies on the southern shore about 4 m. from
the Heads. Port Jackson is the chief naval d6p6t of Australasia,

the headquarters of the admiral’s station, and is strongly forti^
The harbour has a number of islands, most of which are used for

naval or government purposes—Shark Island is the quarantme
station. Garden Island has naval foundries, hospital and stores,

Goat Island is occupied by a powder magazine, Spectacle Island

IS used to store explosives, and on Cockatoo Island are important
government docks. Port Jackson was discovered by Captain

Phflllp in 1788, tiiough in 1770 Captain Cook, when coasting

north, noticed wimt looked like an inlet, and named it after S^r

George Jackson, one of the secretaries to the Adimralty Captain

Cook passed the harbour without recognwing its capaaty; but

the cliffs which guard the entrance are 300 ft. high, and no view

of the basin can be seen from the masthead. Middle Head,

whiCh is opposite the entrance, closes it m, and it is necessary

to enter, turn to the soudi, and then to the west before the best

part of the harbour discloses itself

PORT JERVIS, a city of Orange county, New York, U S.A

,

on the Delaware River, at its junction witli the Neversmk, 88 ra.

N.W of New Yoik city by rail, and at the intersection of the

boundary lines of the states of New York, New Jersey and Penn-
sylvania, Pop (1900), 9385, of whom 895 were foreign-bom,

(1910 census), 9314. It is served by tlie Eiie and tlie New
York, Ontario & Western railways. The beauty of the scenery

m its vicinity has made the city a summer resort. At Port

Jervis are situated the extensive shops of die Eric railway

Among the manufactures arc wearing apparel, silk, glass, and
silver ware The value of the factoiy products increased from

$1,009,081 in 1900 to $1,635,215 in 1905, or 62%. Poit

Jervis was kid out in 1826, soon after work bqgan on the Dela-

ware & Hudson Canal, it owes its origin to that waterway -(now

abandoned), and was named in honour of John Bloomfield Jervis

{1795-1885), the engineer wlio constructed die canal, who, in

1836, was m charge of the construction of the Cioton Aqueduct,
and wrote Railway Properly (1859) and The Cansiructuon und
Management of Railways (1861) Port Jervis was incorporated

as a village in 1853, and was chartered as a city in 1907.

PORTLAND, EARL OF, an English title held by the family

of Weston from 1633 to 1688, and by the family of Bentmck
from 168910 1716, when it was merged m that of duke of Port-

land Sir Richard Weston (1577- 1635), according to Clarendon
” a gentleman of very anuent e.xtraction by father and mother,”

was the son and heir of Sir Jerome Weslon {c 1550-1603) of

Skroens, m RoxwelJ, Essex, his grandfather being Richard
Weston (d 5572) justice oi the common pleas. A member of

paibament during the reigns of James I. and Charles I ,
Sir

Richard was sent abroad by James on two oorasions to negotiate

on behalf of the elector palatine Fredenck V,
,
after the murder

of the duke of Buckingham, he became the principal counsellor

of Charles I. In 1628 he was created Baron Weston of Neyland
and m 1633 earl of Portland. Having in 1625 and 1626 had
experience in the difficult task of obtaining money for the royal

needs from the House of Commons, Weston was raado lord high

treasurer in 1628. His own mchnaUons and the obstacles in

the way of raising money made him an advocate of a policy of

peace and neutrality. His conduct was frequently attacked in

parliament, but he retained both his office and the confidence

of the king until Ins death on the 13th of March 1635 His son

Jerome, the 2nd earl (1605-1663), was imprisoned for plotting

in the mterests of Charles I. in 1643, and was noamnally president

of Munster from 1644 to i66a He sat in the convention

parliament of 1660. He was succeeded by his son Charles

(1639-1665), who was killed m a sea-fight with the Dutch off the

Texei, and then by his brother Thomas (1609-1688), who died

in poverty ,at Louvain, 's^hen the title became extinct. In 1689
it was revaved by William IIL,who bestowed it upon his favourite

William Bentmck (see below )

Sir Richard Weston must be distinguished froma cemtemporary

and namesake, Sir Richard Weston (r. 1579-1652), baron of

the exchequer. Another Sir Richard Weston (c. 1466-1542)
wag a courtier and a diplomatist under Henry VIII. ; hrs son was
Sir Francis Weston (r. i5ii-iS3^)> who ws behwded for his

alleged adultery with Anne Boleyn This Sir Richard had a
brother, Sir WiUiaan Weston(d, 1540), who distmguished himself

at the defence of Rhodes in 1 522, and was afterwards prior of the

Knigbts of St John m England. A third 6u Richard Weston

(1591-1652), was mainly responsiWe for introducing locks on the

Wey and thus making this river navigable.

Another fasDody of Weston produced Robert Weston (r. 151 5-

1 57j), lord chancellor oi Ireland from 1566 until hi$ death om the
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20th of May 1573. Other famous Westons were Stephen Weston
(1665-1742), bishop of Exeter from 1724 until his death, and his

son Edward Weston (1703-1770) the writer.

Much of the earl of Portland's correspondence is m the Public
Record Office, London For his political career bee S R Gardiner,
History of hnqland (188^-1884), and L von Ranke, Engltsche
GtschtchU (Eng trans

,
Oxford, 1875).

PORTLAND, WILLIAM BENTINCK, Earl 0F(r 1645-1709),
English statesman, was born, according to the Dutch historian,

Groen van Prmsteier, in 1645, although most of the other
authorities give the date as 1649 The son of Henry Bentinck
of Diepenheim, he was descended from an ancient and noble

family of Gelderland. He became page of honour and then

gentleman of the bedchamber to William, prince of Orange
When, in 1675, the prince was attacked by small-pox, Bentinck
nursed him assiduously, and this devotion secured for him the

special and enduring friendship of William, henceforward, by
his prudence and ability, he fully justified the confidence placed

in him. In 1677 he was sent to England to solicit for the prince

of Orange the hand of Mary, daughter of James duke of York,
afterwards James II

,
and he was again m England in 1683 and

in 1685. When, m 1688, William was preparing for his mvasion
Bentinck went to some of the German princes to secure their

support, or at least their neutrality, and he was also a medium
of communication between his master and his English friends

He superintended the arrangements for the expedition and sailed

to England with the prince

The revolution accomplished, Bentinck was made groom of the

stole, first gentleman of the bedchamber, and a pnvy connnllor,

and in April 1689 he was created Baron Cirencester, Viscount

Woodstock and earl of Portland He commanded some cavalry

at the battle of tlie Boyne m 1690, and was present at the battle

of Landen, where he was wounded, and at the siege of Namur
But his main work was of a diplomatic nature Having thwarted

the plot to murder the king in 1696, he helped to arrange the

peace of Ryswick in 1697 ,
in 1698 he was ambassador to Pans,

where he opened negotiations with Louls XIV'' for a partition of

the Spanish monarchy, and as William^ representative, he signed

the two partition treaties Portland had, however, become very
jealous of the nsmg influence of Arnold van Keppel, earl of

Albemarle, and, in 1699, resigned all his offices m^ royal

household But he did not forfeit the esteem of the king, who
continued to trust and employ him, Portland had been loaded

with gifts, and this, together with the jealousy felt for him as a
foreigner, made him very unpopular in England. He received

135,000 acres of land in Ireland, and only the strong opposition

of a united House of Commons prevented him obtammg a large

gift of crown lands m North Wales. For his share m drawing

up the partition treaties he was impeached m 1701, but the case

against him was not proceeded with He was occasionally

employed on public business under Anne until his death at his

residence, Bullstrode in Buckinghamshire, on the 23rd of Novem-
ber 1709 Portland’s eldest son Henry (1680-1724) succeeded

as 2nd earl He was created marquess of Titchfield and duke of

Portland m 1716

Sec G Burnet, History of My Own Ttme (Oxford, 183s), Lord
Macaulay, History of EngUmd (1854D L. von Ranke, Enghsche
Otsshichte (Eng trans

,
Oxford, 1875) ,

and especially Onno Klopp,
Der Fall des Hauses Stuart (Vienna, 1875-1888) See also Dr A W
Ward 'a article la vol. iv of the Diet Nat Biog

PORTLAND, WILLIAM HENRY CAVENDISH BENTINCK,
3rd Duke of (1738-1809), prime minister of England, son of

William, and duke (1709-1762), and grandson of the ist duke.

Hw mother, Majgaret, ^anddaughter and heiress of John
Holies, duke of Newcastle, brought to her husband Welbeck

Abbey and other estates in Nottinghamshire He was born on

the 14th of April 1738, and was educated at Oxford, where he

graduated M.A. tn 1757, In 1761, as marquess of Titchfield, he

became M P for the borough of Weobly (Hereford), but m May
1762 he was called to the upper house on the ^ath of his

father. Under the marquess of Rocfcmjgham he was, from July

1765 to December 17^6^ lord chamberlam, and on the return of

Rockingham to power in April 1782 he was made lord-Keutenant

of Ireland. After the short ministry of Shelburne, succeeding
the death of Rorkmgham, the duke of Portland was selected by
Fox and North as a “ convement cipher ” to become thf^ head oif

the coalition ministry, to the formation of which the king was.

with great reluctance compelled to give his assent. The duke
held the premiership from the 5th of April 1783 until the defeat of

the bill for '' the just and efficient government of Bnt.sh India
”

caused his dismissal from office on the 1 7th of Decemberfollowing.

Under Pitt he was, from 1794 to 1801, secretary of slate for the

home department, after which he was, from i8oi to 1805,

piesident of the council. In 1807 he was appointed a second

time prime minister and first lord of the tieasurj^ III health

caused him to resign m October 1809, and he died on the 30th of

that montli lie owed his political influence chiefly to his rank,

his mild disposition, and his personal integrity, for his talents

were m no sense brilliant, and he was deficient m practical energy

as well as m intellectual gra.sp.

He married in 1766 Lady Dorothy Cavendish (1750-1794),
daughter of the 4th duke of Devonshire, and was succeeded as

4th duke by his son 'William Henry (1768-1854), who married

a daughter of the famous gambler. General John bcott, and was
brother-in-law to (banning His son, the 5th duke, William
John Cavendish Bentinck-Scott( 1800-1879), died unmarried.
He is notable for having constnicted the under^ound halls at

Welbeik Abbey, and for his retiring habits of life, which gave
occasion for some singular stones ^ He was succeeded by his

cousin William John Arthur Charles James Cavendish-
Bentinck (h 1857) as 6th duke.

PORTLAND, a se^iport of Normanby county, Victoria,

Australia, 250 m. by rail SW of Meibourne. Pop. (1901),

2185. It stands on the western shore of a magnificent bay,

24 m long andji2 m broad, and is the outlet for a rich agri-

cultural and pastoral tract.

PORTLAND, the largest city of Maine, USA, the county

seat of Cumberland county, and a port of entry, on Casco Bay,

about 1 15 m. by rail N N E of Boston Pop (1890), 36,425;

(1900), 50,145, of whom 34,918 were born in Maine, 3125 m
the other New England states, 4476 m Canada, and 3273 m
Ireland, and 291 were negroes, (1906 estimate) Port-

land IS served by the Maine Central, the Boston k Marne,

and the Grand Trunk railways, by steamboat lines to New
York, Boston, Bar Harbor, Saint John, N B

,
and other coast

ports, and, during the winter season, by the AUan and Dommion
transatlantic Imes It is connected by ferry with South

Portland

1 Public interest centred for some years round the allegation that
he lived a double life and was identical with Mr T. C Druce, an
upholsterer of Baker Street, London, who, m 1851, married Annie
May The Druce case,''' involvmg a claim to the title and estates,

by Mrs Druce (wkIow of W T Druce, son of T C Druce bv Annie
May) on belialf of her son, aroused much attcaition from 1897 to 2908.

Hie duke of Portland was nndoubtediy bunod m Kensal Green
cemetery m 1879 " Drucf'," on the other hand, was suppoecd to

have died m 1864 and been interred m Highgatc cemetery, his will

bequeathing over ^70,000 m personal estate Mrs Drucc's claims

had two aspects, f)oth as involving the revocation of jirobatc of

T C Druce^s will, and also a* identifying Druce with tic duke of

Portland But he?r application to have the grave in Highgafie opened
(with the object of showing that the coffin there was empty), though
granted by Dr Tristram

j

chancellor of the diocese of London, was
thwarted by a caveat being entered on the part of fbe executor of

T C. Drucc's will, and the case became tne subject of constant

proceedings m tlie law-courts without result Meanwhile it was
discovcretd that children of T C Druce by a former wife were living

in Australia, and Mrs Druce's claims feH into the background, the

case bemg taken up independently by Mr C H Drnce as tlie repre-

senUtive of this family, from 19021 onwards. A company to finance

his case was formed m 1905, and m the autumn of 1907^ institutod

a charge of perjury against Mr Herbert Druce, T C Drucc's younger
son and executor, for having sworn that he ha<l seen h» father die

in 1864 Sensational evidence of a mock bunai was given by an
Amencati witness named Catdw^l, and others, but evcntuaiUy it

was agreed that the grave at Highgate should be opened This was
done on December the 30th, and the body of Mr T. C. Druce was
then found in the coffin The charge of perjury at once cotiapsed

and was %vithdrawn on January 6th. the opciimg tif the grave

d^mtely putting an end to the story of any Identity between the

two men.
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The hilly peninsula, to which Portland was confined until

the annexation of the town of Deering in 1899, nearly 3 m in

length by about ^ m. in average width
; at its east end is Munjoy

Hill, 160 ft above the sea, and its west end Bramhall Hill, 15 ft

higher. Portland’s total land area is about 21J sq m. The
scenery in and about the city is noted for its picturesqueness,

and this, with its delightful summer climate and histouc interest,

attracts a large number of visitors during the summer season

Munjoy Hill commands a fine view of Casco Bay, which is over-

looked by other wooded heights There is excellent yachting

in the bay, which contains many beautiful islands, such as

Peaks and Cushing’s islands Bramhall Hill commands an

extensive view west and north-west of the bay, the mainland,

and the White Mountains some 80 m distant

The city’b park system includes the Western Promenade, on
Bramhall Hill, the Eastem Promenade, on Munjoy Hill, Fort Allen
Park, at the south extremity of the latter promenade

, Fort Sumner,
another small park farther west, on the same hill, Lincoln Park,
containing 2]^ acres of beautiful grounds near the centre of the city,

Deenng’s Oaks (made famous by Longfellow), the principal paik
(50 acres) on the peninsula, with many fine old trees, pleasant drives,
and an artificial pond used for boating, and Monument Square
and Boothby Square There are many pleasant drives along the
shore of the bay or the banks of rivers, and some of these lead to

popular rcsorte, such as Riverton Park, on the Presumpscot, Cape
Cottage Park, at the mouth of the harbour, and Falmouth Foreside,
bordering the inner bay
The streets of Portland arc generally well paved, are unusually

clean, and, m the residence districts, where the fire of 1866 did not
extend, they are profusely shaded by elms and other large trees

—

Portland has been called the “ Forest City ” Congress Street, the
principal thoroughfare, extends along the middle of the peninsula
north-east and south-west and from one end of it to the other, passing
m the middle of its course through the shopping distnct

In Portland’s architecture, both public and private, there is much
that IS excellent, and there are a number of buildings of histone
interest The Post Office, at the corner of Exchange and Middle
Streets, is of white Vermont marble and has a Corinthian portico
The granite Customs House, extending from Fore Street to Commer-
cial Street, IS large and massive The Public Library building
IS Romanesque and elaborately ornamented, the budding was
resented to the city by James P Baxter, m the library is the statue,

y Benjamin Paul Akers (1825-1861), of the dead pearl-diver, well
known from Hawthorne's descnption in I he Marble Faun Tlic

Cumberland County Court House, of white Maine granite, occupies
tlie block bounded by Federal, Pearl, Church and Newbury streets,

immediately opposite (to the south-west) is the Federal Court build-
ing, also of Maine granite The Portland Observatory, on Munjoy
Hill, erected in 1 807 to detect approaching vessels, rises 222 ft above
tide-water In Monument Square, the site of a battery in 1775
IS a soldiers* and sailors' monument (1889), a tall granite pedestal

surmounted by a bronze female figure, by Franklin Simmons,
at the corner of State Street is a statue of Henry W Longfellow by
the same sculptor, and where Congress Street crosses the Eastern
Promenade, a monument to the first settlers, George Clccve and
Richard Tucker On the Western Promenade there is a monument
to Thomas Brackett Reed, who was a native and a resident of Port-

land On Congress Street, below the Observatory, is the Eastern
Cemetery, the oldest burying ground of the city ,

in it are the graves
of Commodore Edward Preble, and of Captain Samuel Blythe
(1784-1813) and Captain William Burroughs (1785-1813), who were
killed in the enga^ment between the British bng ” Boxer " and the
American bng “Enterprise," their respective ships, off this coast
on the 5th of September 1813 The cemetery also contains monu-
ments to Alonzo P Stinson, the first soldier from Portland killed

in the Civil War, to the Portland soldiers in the War of Indqjcndence,
and to Rear-Admiral James Alden (1810-1877), of the U S Navy, a
native of Portland Among the churches are the Cathedral of the
Immaculate Conception (Roman Catholic), with a spire 236 ft high,
and St Luke's (Protestant Episcopal) Cathedral In the Wilhston
Church (Congregational), m Thomas Street, the Young People’s
Society of Chnstian Endeavour was founded in 1881 by the Rev
Francis E Clark, then pastor of the church The finest residence
distnct IS on Bramhall Hill Many houses, especially in State,
Danforth and Confess streets, are simple in style and old-fashioned
in architecture Of special interest to visitors is the W'adsworth-
Longfellow House—the early home of Henry W Longfellow

—

which was built m 1785-1786 by General Pcleg Wadsworth (1748-
1829), a soldier of the War of Independence, a representative in

Congress from 1793 to 1807, and the grandfather of the poet, was
given by Longfellow's sister, Mrs Anne Longfellow Pierce (1810-1901)
to the Maine Histoncal Society, and contains interesting relics of
the Wadsworth and Longfellow families, and especially of the jpoct
himself Behind the " Home " is the Library of the Maine
Historical Society. The birthplace of Longfellow is now a tenement

house at the corner of Fore and Hancock streets, near the Grand
Trunk railway station.

In Portland, as m Bangor, the Maine Music Festival (begun in

1897) IS held every year in October, three concerts being given by a
chorus composed of local choruses trained in different cities of the
state for the festival

Among the institutions are The Medical School of Maine, the
medical department of Bowdoin College—instruction being given
here during the last two years of the course , Wdstbrook Seminary
(chartered in 1831, and empowered to grant degrees in 1863), the
Public Library, containing (1910) 65,000 \ols

,
the Library of the

Maine Historical Society (30,000 vols ) ,
the Mechanics' Library,

the Greenleaf Law Library, the Maine General Hospital, and the
United States Marine Hospital The Portland Society of Natural
History, founded in 1843 and incorporated in 1850, has a building

(1880) containing a library and natural history collections The
city IS supplied with good water from Lake Sebago, 17 m distant
The harbour has an aitificial breakwater and extensive modern

fortifications (Fort Preble, on the Cape Shore
,
Fort Levett, on

Cushing’s Island, Fort Williams, at Portland Head, and Fort
McKinley, on Great Diamond Island, among the best equipped in
the United States) For a long ptnod the city was noted foi its

commerce with the West Indies, wmeh began to decline about 1876,
but the coast trade and commerce with Great Britain is still con-
siderable, especially in the winter, when Portland is the outlet of

much of the trade from the Great Lakes that in the other seasons
passes through Montreal Ihc principal exports are gram, live-

stock and fruit In 1908 the exports were valued at $i 1,353,339
and the imports at $1,1 89,964 The Grand Trunk Railroad
Company has here two of the largest grain warehouses on the Atlantic

Coast In 1905 Portland was the first manufacturing city of the
state, with a factory product valued at $9,132,801 (as against

$8,527,049 for Lewiston, which outranked Portland in 1900), here
are foundnes and machine-shops, planing- mills, car and railway
repair shops, packing and canning establishments—probably the
first Indian corn canned m the United States was canned near
Portland in 1840 —potteries, and factories for making boots, shoes,

clothing, matches, screens, sleighs, carnages, cosmetics, &c Ship-
building and fishing are important mdustiies

The first permanent settlement on the peninsula was
established by George Cleeve and Richard Tucker at the foot

of Munjoy Hill in 1633 immediately after they had been ejected

from land which they had claimed at the mouth of the Spurwink.
Soon the hill at the east end became the property of George
Munjoy and that at the west end the property of George Bram-
hali The Indian name of the peninsula was Machegonne, and the

new settlement was during the next few years known by various

names, such as Casco, Casco Neck, Cleeve’s Neck, and Munjoy ’s

Neck. In 1658 Massachusetts extended its jurisdiction over this

part of Maine. The peninsula, with considerable neighbouiing

territory and Cape Elizabeth, was organized as a town in 1718 and
was named Falmouth. The town suffered so severely from the

Indians in 1676 that it was deserted until 1678, It was attacked

in 1689, and in 1690 it was utterly destroyed by the French and
Indians, and remained desolate until after the Treaty of Utrecht

in 1713. When the port of Boston was closed by Great Britain

m 1774 the bell of the old First Parish Church (Unitarian) of

Portland (built 1740, the present building dates from 1825)
was muffled and rung from morning till night, and m other ways
the town showed its sympathy for the patriot cause. As a
punishment,on theTSth of October 1775, the town was bombarded
and burned by a British fleet The peninsula portion of

Falmouth was incorporated as a distinct town in 1786 and was
named Portland Portland was the capital of the state from
1820 to 1832 and in the latter year was chartered as a city

In 1886 a large central portion of the city, about 200 acres,

was destroyed by a fire resulting from a Fourth of July
celebration, Portland was the birthplace of Henry Wadsworth
Longfellow, Thomas Brackett Reed, Edward Preble and his

nephew George Henry Preble, Mrs Parton ('' Fanny Fern '’),

Nathaniel Parker Willis, Seargent Smith Prentiss and Neal

Dow, and it was the home of William Pitt Fessenden, Theophilus

Parsons and Simon Greenleaf

See W. Willis, The History of Portland (Portland, 1865), and
William Goold, Portland tn the Past (Portland, 1886)

PORTLAND, a city, port of entry and the county-seat of

Multnomah county, Oregon, U.S.A., on the Willamette River,

near its confluence with the Columbia, about 120 m. by water

from the Pacific, i86 m. by rail S.S.W. of Seattle and about
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772 m N. of San Francisco Pop. (1890), 4^,3^s; (1900),

90,426, of whom 25,876 were forcign-bom (6943 Chinese),

(1906 estimate), 109,884. Portland is served by the Northern

Pacific, the Southern Pacific, the Canadian Pacific, the Great

Northern and other railways, by transpacific vessels to Hong-
Kong and Yokohama, by coastwise vessels to San Francisco, to

ports on Puget Sound, in British Columbia, and in Alaska, and
by river boats sailing 100 m. farther up the Willamette and up
the Columbia and the Clearwater to Lewiston, Idaho The city

IS built on both sides of the river (which is crossed by five bridges),

and covers about 44 sq m On the western side the ground

rises gradually for a distance of | to ij m
,
and then rises abruptly

500-1000 ft to “ Portland Heights ” and “ Council Crest,”

beyond the much-broken surface of which rises the Coast range

,

on the Ccustern side a slightly rolling surface extends to the foot-

hills of the Cascade Mountams From “Portland Heights there

are fine views of the Columbia and Willamette valleys, and, par-

ticularly, of the snow-clad summits of Mt Hood, Mt Jefferson, Mt
St Helen’s, Mt Adams and Mt Rainier (or Tacoma). In the

residence districts (King’s Hill, Nob Hill, Portland Heights,

Willamette Heights, Hawthorne Avenue, &c ) are pleasantly

shaded streets, and grounds decorated with shrubs, especially

roses, which sometimes bloom as late as January—an
annual “Rose Festival ” is held here in June Ihe city has

205 acres in parks and numerous beautiful drives It has a fine

climate, the mean temperature during the winter months from

1874 to 1903 was 41° F
,
the mean summer temperature for the

same period 65® F For the year ending the 31st of May 1900
the death-rate was reported to be only 9 per 1000, and in 1907

to be only 8 28 per 1000 The city’s water is brought through

a pipe 30 m in length from Bull Run River, which is fed by
Bull Run Lake at an elevation of more than 3000 ft in the

Cascade Mountains

Among the prominent buildings arc the Court House, the City

Hall, containing the rooms of the Oregon Histoiical Society, the

Customs House, the Protestant Episcopal Cathedral, the Public
Library (with 75,000 volumes in 1908), several tall office buildings
with frames of steel, and the Art Museum (1905) There are large

gram elevators and miles of wharfs and docks Among educational
mstitutions arc the law and medical departments of the University
of Oregon, Hill Military Academy (1901) and Columbia University
(Roman Catholic, 1901) The Oregontan, which was established
here m 1850, is one of the most mfluential newspapers on the Pacific

Sl^e
The harboui is accessible for vessels of 26 ft draught and the city's

leading industry is the shipment by water and by rail of fish

(especially salmon) and of the products (largely lumber, wheat and
fruits) of the rich Willamette and Columbia valleys It is also an
important jobbing centre. The value of the exports m 1908
amounted to $16,052,850 and the value of the imports to $2,937,513,
the foreign trade is chiefly with Great Bntain and its possessions,

and with the Orient, where wheat and flour are ( xchanged for raw'

silk, tea and manila and other fibres Portland is the principal

manufacturing city of the state The total v^alue of its factory pro-

duct in 1905 was $28,651,321. The principal mamifactures were
lumber and timber products ( $3,577,465) and flour and gnst mill pro-

ducts ($2,712,735), other important manufactures were packed
meat, planing mill products, foundry and machine-shop products,
railway cars (repaired), cordage and twine, and canned and preserved
fish (salmon), oysters and fruits and vegetables

Portland, named after Portland, Maine, was founded in

1845 by two real-estate men from New England, and was char-

tered as a city in 1851. Its early growth was promoted by the

demand for provisions from California soon after the discovery

of gold there, and although a considerable portion was swept

by fire in 1873 ^ population of nearly 20,000 before

railway communication with the East was established by the

Northern Pacific m 1883 East Portland and Albina were

annexed to the city m July 1891. The Lewis and Clark Cen-

tennial and American Pacific Exposition and Oriental Fair was
held in Portland m 1905 in commemoration of the expedition

of Meriwether Lewis and William Clark to this region in 1805.

The forestry building, 205 ft long by 108 ft. wide and built of

logs of Oregon fir 6 ft. or more in diameter and 54 ft long, and
a building devoted entirely to the subject of irrigation, were of

unusual interest. The forestry building is now mamtained as

a museum chiefly for timber and timber products.

PORTLAND, ISLE OF, properly a peninsula of the coast

of Dorsetshire, England, as a prolongation of a narrow ndge
of shingle, Chesil Bank (q.v), connects it with the mamland.
Pop (1901), 15,262 It IS 4 m long and nearly in extreme
breadth, with an area of about 4i sq m The shores are wild

and precipitous, and Portland is inaccessible from the sea except

tov/ards the south The highest pomt, close upon 500 ft

,

is the Verne hill in the north. Wave action is seen in the

numerous caverns, and south-east of Portland Bill, the southern

extremity of the isle, is a bank called the Shambles, between
which and the land there flows a dangerous current called the

Race of Portland A raised beach is seen at Portland Bill.

The substratum of the island is Kimeridge Clay, above which

rests beds of sand and strata of Oolitic limestone, widely famed as

a building stone Extensive quarries, which are C rown property,

have supplied the materials for St Paul’s Cathedral and many
other important public buildings In the “ dirt-bed ” resting

upon the Oolitic strata numerous specimens of petrified wood
are found, some of great size The soil, though shallow, is

fertile, and mutton fed on the grass has a peculiar rich flavour.

Quarrying, fishing and agriculture are the chief industries.

Several curious local customs are retained by the mhabitants.

A 30mt railway of the Great Western and London & South
Western companies runs south from Weymouth to Portland

(4|m ) and Easton (8J m
) on the isle The isle contains a

convKt prison with accommodation for about 1500 prisoners

Portland Castle, built by Henry VIII in 1520, is generally

occupied by the commander of the engineers or of the regiment
stationed on the island On a rock ^on the eastern side are

remains of a more ancient fortress, Bow and Arrow Gistle,

ascribed to William Rufus

A harbour of refuge, begun m 1847 under the dnection of the
\dimralty, was completed some fifteen years later A breakwater
stretching in a northerly direction from the north-east corner of the
island i)aitially enclosed a large area of water naturally sheltered on
the south and west An inner arm ran nearly cast fiom the island
and terminated in a masonry head and fort, and an outer detached
arm bent to the north and terminated in a circular fort, a narrow
entrance for shipping being left between the two It was formed
of a rubble mound quarried by convict labour at the summit of the
island, and was low'ercd by a wurc-ropc incline to the sea The
harbour thus made was open on the north to Weymouth and the
Channel, but the necessity for greater protection from torj)edo
attack made it advisable to complete the enclosure Accordingly

;
the Naval Works Acts of 1895 and subsequent years sanctioned
works for closing the gap—about 2 m long—between the end
of the outer breakwater and the Bincleaves rocks near Weymouth,
by two new breakwaters One of these runs nearly east from the
Bincleaves shore and is about 4642 ft long, while from its extremity
the other, about 4465 ft long, stretches in a south-east direction
towards the old outer breakwater, passages for navigation about
700 ft wide separating it from its neighbours at each end These
new structures also consist of rubble mounds The defensive
harbour thus completely enclosed has an area of 2200 acrCsS to the
one fathom line, 01 which 1500 acres have a depth of not less than
30 ft at low water There is no dockyard at Portland, but the
watering and coaling arrangements for the supply of the fleet are of
considerable importance There is a coaling jetty and camber for the
storage of both sea-borne and land-borne coal, with hydraulic
appliances for handling it The harbour and island are strongly
fortified.

The isle of Portland is not mentioned in the time of the
Romans In 837 it was the scene of an action against the Danes,
and in 1052 it was plundered by Earl Godwine In 1643
parliamentary party made themselves masters of the island and
castle, but shortly afterwards these were regained by the

Royalists through a clever stratagem, and not recovered again

by the forces of the parliament till 1646
PORTLANDIAN, in geology, a subdivision of the Upper

Jurassic system that includes the strata lying between the

Kimeridge Clay and the Purbeck beds These rocks are well

exposed on the Isle of Portland, Dorsetshire, where they have
been quarried for more than 200 years J Mitchell appears
to have been the first to use the term “ Portland lime ” m
geological literature (1788); T Webster spoke of the “ Portland
Oolite ” in 1812 In England the strata are very variable, the

upper part consists principally of limestones, shelly, oolitic or
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compart, or m places very closely resembling chalk (Upway,
Portisham, Brill, Chilmark) Nodules and layers of chert are

well developed in some of the limestones of Dorsetshire and

elsewhere; and a sihcified oolite occurs near St Alban’s Head
Al>out Swindon, l)eds of sand are common in the Upper Portland

beds with layers of calcareous sandstone (Swindon stone)

Marly and sandy beds occur also at Shotover Hill The lower

portion IS usually sandy and shows a gradual passage into the

underlying Kimendge Clay W H Fitton in 1827 gave the

name “ Portland Sand to this division The Upper Port-

land lan m Dorsetshire is 130-1 70 ft thick
,
the Lon er Portlandian

in the same district is ioa-120 ft These rocks crop out from

South Dorsetshire into Wiltshire, Oxfordshire and Buckingham-
shire, and possibly extend beneath younger rocks into Bedford-

shire and Cambridgeshire They have been proved by borings

m Sussex and Kent, and in Yorkshire they are represented

by part of the Speeton Cla\ s, and in Lincolnshire by part of

the Spilshy Sand At Swindon and Aylesbury a conglomeratic

layer with small pebbles of lydite and phosphatized fossils lies

at the base of the Portland Stone

The Upper Portlandian of England is characterized by the

ammonite Perisphinctes giganteus, along with Cythena {Cyrena)

rugosa, Trtgoma gibbosa, PertsphtneUs bolomensts and Tngonta

tncurva as subzonal forms Olcostephanus gtgas is the zonal

ammonite in the Lower Portlandian, associated woth Trtgoma
Pellah, Cyprtiia Brongmarti

,
Exogyra branirutana and Astarte

Saemannt as subzonal indices Other characteristic fossils

are Cerithtum portlandxcum

^

the casts of W'hich form the familiar

“ Portland screw,” Isastrmea oblonga^ the Chelonian Stegochelys;

the remains of saurians Pltoiaurus and Cxmoltosaurus and others

are found, Me^odon^ Ischyodus and other fishes occur m this

formation The Portland limestones have been much in

demand for building purposes, at Portland the Top Roach,”

the “ Whit Bed ” or top freestone, and the “ Best Bed ” (or

Base Bed) are the best known In the Vale of Wardour the

lower Portlandian has been largely quarried, the stone from

this neigiibourhood is often described as Wardour, Tisbury or

Chilmark stone Swindon stone is a calcareous sandstone that

occurs m the sands of the Upper Portland beds near Swindon

Rocks of Portlandian age arc well developed on the continent of

Europe, but the grouping of the strata is dilfcrent in some respects

from that adopted bv English geologists In France the “ Port-

landian " is usually taken to include the Purbeckian as well as the

equivalents of the English Portland beds, and some authors, e g
E Kenevier, have incluflod more or less of the Kimcndgian in this

division The Portlandian of north-west Crcrmany includes the

Eimbeckhhuscr Plattenkalk and the Lfjwor Portland Kalk OppeFs
“ Tithonian (tithonlc) division, embracing Ipper Kimendge beds,
Portlandian and Purbeckian beds in the Alpine district, is now
recognized as a deeper water deposit of this time with many ]x>mts

of resemblance to the Russian development to which the name
" Volgian " has been applied by S Nikitin The Portlandian beds
of Yorkshire are more nearly related to the Volgian phase than to

the lieds of the same age in the south of England The term Bono-
man (==» Bolonian) was suggested by T h Blake in 1881 for a part of

the Portlandian senes, from their occurrence at Boulogne (Bononia)
where they are similar to the beds of Dorset He limited the name
Portlandian to the Purbeckian and Upper Portlandian (Portland

stone), while he placed the Portland Sands and upper part of the
Kimendge Clay in his Bolonian division this scheme has not been
accepted in England (See Jurassic

)

PORTLOCK, JOSEPH ELLISON (1794-1864), British geologist

and soldier, the only son of Nathaniel Portlock, captain m the

Royal Navy, was born at Gosport on the 30th of September

1794 Educated at the Royal Military Academy, he entered

the Royal Engineers m 1813 In 1814 he took part m the

frontier operations m Canada. In 1824 he was selected by
Colonel (afterwards Major-General) T F C-olby (1784-1852)

to take part in Ordnance Survey of Ireland. He was engaged
for several years in the trigonometrical brancii, and subw-
quenlly compiled information on the physical aspects, geology

and economic products of Ireland. In 1837 he formed at Belfast

a geological and statistical office, a museum for geological

and zoological specimens, and a laboratory for the examina-

tion of soils. The work was then carried on by Portlock as

the geological branch of the Ordnance Survey of Ireland, and
the chief results were embodied m his Re-port on the Geology of

the County of Londonderry and of parts of Tyrone and Fermanagh
(1843), elaborate and well-illustrated volume m which he was
assisted by Thomas Oldham After serving in Corfu and at

Portsmouth he was, in 1849, appointed Commanding Royal
Engineer at Cork, and from 1851-1856 he was Inspector of

Studies at the Royal Military Academy, Woollvich For a
short time commanding officer at Dover, when the Council of

Military Education was formed m 1857 he was selected as a
member.

During these years of active service he contributed num-
erous geological papers to the scientific societies of Dublin
and to the British Association He published in 1848 a useful

tieatise on geology in Weale’s Rudimentary Series ” (3rd ed.,

1853) He was president of the geological section of the British

Association at Belfast (1852), and of the Geological Society of

London (1856-1858) He wrote a Memoir of the late Mapr-
General Colby, With a Sketch of the Origin and Progress of the

Trigonometrical Survey (reprinted in 1869 from Papers on
Subjects connected with the Royal Engineers, vols. 111 -v )

He also contnbuted several articles on military subjects to

the 8th edition of the Encyclopaedia Britanmca He was
elected a Fellow of the Royal Society in 1837. He died in

Dublin on the 14th of February 1864
PORT MAHON, or Mahon (Spanish Puerto Mahon), the

capital and principal seaport of Minorca, m the Spanish
province of the Balearic Islands Pop (1900), 17,144 Port

Mahon is situated on the cast coast, at the head of a deep inlet

which extends inland for 3J m It is an important harbour
(see Minorca) 'Fhe city occupies a conspicuous hill, and
presents a fine appearance fiom the sea, it is solidly built of

excellent stone Many of the houses date from the British

occupation, which has also left cuiious tiaces in the customs

and speech of the people The King’s Island (Isla del Rey,
so called as the landing-place of Alplionso HI. of Aragon in

1287) contains a hospital built by the admiral of the British

squadron in 1722, farther south-east on the shore is the village

of Villa Carlos or George lown, with rums of extensive British

barracks, and at the mouth of the port, on the same side, are

the remains of Forte San Felipe, originally erected by Charles V.

and twice the scene of the capitulat.on of British troops. Oppo-
site San Fehpc is the easily defended peninsula of La Mola

(256 ft high), which IS occupied by extensive Spanish fortifi-

cations. Mahon is one of the principal quarantine stations of

Spam, the lazaretto, erected between 1798 and 1803, stands on
a long tongue of land, separated from La Mola by the inlet of

Cala Taulera. The principal modern buildings are the military

and naval hospitals, the theatre, museum, library and schools.

There are an arsenal and extensive quays From its position

on the route of vessels plying between Algeria and the south of

France, the harbour is much frequented by French cargo-

steamers, It is also a Spanish naval station The principal

exports are gram, live stock and fruit; cement, coal, iron,

machinery, flour, raw cotton and hides are imported Shoes

and cotton and woollen goods are manufactured. About 250
vessels enter the port every year, and the annual value of the

foreign trade is, approximately, £200,000 to £250,000

Mahon h the ancient Porius Magont^, which under the Roman«<
was a mumcipium {Mun flavtum mugontanum), probably including

the whole island under its authority As the name suggests, it

had previously been a Carthaginian settlement The Moors, who
occupied Minorca in the 8th century, were expelled by James I

of Aragon in 1232 Khair-ed-Din Barbarossa besieged and captured
the city m 1535; and in 1558 it was sacked by a corsair called Piali.

The British, who under James Stanhope, afterwards Earl Stanhope,
seized the island in 1708, made Mahon a flourishing city, and la

1718 declared it a free port In ijs6 it fell into the hands of the
French through the failure of Admiral Bjrng to relieve the garrison
of St Philip’s (San Fehpc) Restored to the British m 1762, it was
in 1782 heroically but unsuccessfully defended by General Murray.
In 1802 it was Anally ceded to ^paiu by the treaty of Amiens.

PORTMANTEAU, a leather case or trunk for carrying articles

of personal use when travellmg. The typical portmanteau of
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the present day has two compartments which, fastened at the

back by hinges, close together like a book. The original port-

manteau (adopted from Fr. portemanteau, porter, to carry,

manteau, cloak, mantle) was a flexible round leather case to hold

a cloak or other garment and of such a shape as could conveni-

ently be carried on a rider's saddle In French the word was
also applied to a biackct oi set of pegs on which to hang clothes.

C L. Dodgson Lewis Carroll ”) in Through the Looking-Glass

The Song of the Jabberwock used the expression “ port-

manteau word of an invented word composed of two words
run together and supposed to convey humorously the combined
meaning: thus slithy ’’ conveys slimy and lithe; “ mimsy,'’

flimsy and miserable.

PORTO ALEGRE, a city and port of Brazil, capital of the

state of Rio Grande do Sul, at the northern extremity of Lagoa
das Patos on the eastern shore of an estuary c>alled Rio Guahyba,
about i6o m. from the port of Rio Grande do Sul at the entrance
to the lake The population which contains a large foreign

element, chiefly German and Italian, was returned as 73,574
by the census of 1900, including some outlying distru ts not

within urban limits The muniapto (commune), which has

an area of 931 sq m
,
had a population of nearly 100,000, in-

cluding a large number of prosperous colonists The railway

from Porto Alegre to Novo Hambuigo and Taquara (55 m )

affords an outlet for some of the older German colonies Tlie

railway from Porto Alegre to Uniguavana is completed from
Margem da Taquary to Cacequy, 232 m Its starting-point,

Margem da Taquary, is about 80 m from the city, with which
it is connected by river steamers An extension of the railway

IS projected from Margem da Taquary to Neustadt on the Novo
Hamburgo line, and will give the city direct railway connexion

with the principal cities of western and southern Rio Grande
do Sul. The Rio Guahyba, which is not a river, was once called
‘‘ Viamao ” because its outline is loughly that of the human
hand, the rivers entering the estuary at its head corresponding

to the fingers The lower channels of these ri\ers (the Gravaty,

Sinos, Cahy, Jacuh) and Taquary) arc all navigable and bring

considerable trade to the port Its foreign trade is limited to

hght-draught steamcis able to cross the bar at the entrance to

the lake

The city occupies a tongue of land projecting into the estuary,
and extends along its shoics and back to a low wooded hill Its

site, as seen from the water, is attractive, though its larger part
IS an almost level plain There arc pleasant suburbs along tne shore
and farther inland (Floresta, Gloria, Moinhos de Vento, t e

Windmills.” Navigantcs and Partenon) The climate is sub-
tropical, cool and bracing in winter but insufferably hot in summer
The mean annual temperature is slightly under 69® F

,
the average

maximum being a little over 82® and the average minimum 50”
The annual rainfall is about 30J in The city is regularly laid out
with broad, straight, well-paved stieels, in gieat part lined with
shady trees The watorsiefc streets, however, follow the curve of

the beach There are several public squares and gardens, the more
important being the Pra<^a Harmonia, the Pra^a d’Alfandcga,
Pra9a da Indepcndencia and the Parque, where an exposition was
held in 1901 The public water supply is drawn from a range of

hills 6 m distant and is considered good Porto Alegre, like

many Brazilian cities, is m a transition stage, and handsome now
structures of French and Italian styles rise from among the low,
heavy and plain old buildings of Portuguese origin Brick and
broken stone are chiefly used in the walls, which arc plastered out-
side and tinted Tiles are used for roofing, and on modern edifices

stucco ornamentation is lavishly employed The most noteworthy
public buildings are the Cathedral (Porto Alegre being the see of a
Roman Catholic bishop), the handsome church of Nossa Senhora
das Bores, the municipal palace, school of engineering, government
palace, legislative halls, school of medicine, athenaeum, normal
school and public library and mihtaiy barracks One of the hos-
pitals —that of Caridadc —is the largest m the state The city is the
chief commercial centre of tlic state and has shipyards for the con-
struction of nver and lake vessels It manufactures cotton fabrics,

boote and shoes, iron safes and stoves, carnages, furniture, buttei,

cheese and macaroni, preserves, candles, soap and paper

Porto Alegre was founded m 1743 by immigrants from the

Azores and was at first known as Porto dos Cazaes. Owing to

the occupation of the couthern part of the x^aptaincy by the

Spaniards, Governor Jose Marcellmo de Figucreido selected this

Village in 1770 as his official residence and gave to it the name it
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now bears. It was made a villa in 1803, and m 1807, when Rio
Grande do Sul was made a captaincy-general, the transfer of

the capital from Rio Grande to Porto Alegre was officially

recognized In 1822 it was raised to the rank of a city, and in

1841, as a reward for its loyalty m revolutionary wars of that
province, it was distinguished by the title of leal e valorosa

(loyal and valorous) The first German immigrants to settle

near Porto Alegre arrived in 1825, and much of its prosperity and
commercial standing is due to the German element,

PORTOCARRERO, LUIS MANUEL FERNANDEZ DE
(1635-1709), cardinal archbishop of Toledo, was a younger son
of the marquis of AJmenara and was born on the 8th of January
1635. He became dean of Toledo early, and was made cardinal

on the 5th of August 1669 Till 1677 he lived at Rome as

caidinal protector of the Spanish nation. In 1677 he w^as

appointed interim viceroy of Sicily, counsellor of state and arch-

bishop 01 Toledo lie ceased to be viceroy of Sicily m 1678.

As archbishop of loledo he exerted himself to protect the clergy

from the obligation to pay the excises or octroi duties known as
“ the millions ” antf thereby helped to perpetuate the financial

embarrassments of the government His position rather than
any personal qualities enabled him to play an important part in

a great crisis of European politics Tliedec rcpit KingCharles 11

was childless, and the disposal of his inheritance became a

question of great interest to the Furopean powers Porto-

carrero was induced to become a supporter of the French party,

which desired that the crown should be left to one of the family

of Txiuis XIV
,
and not to a member of the king’s own family,

the Hahsburgs The great authority of Portocarrero as cardinal

and primate of Spam was used to persuade, or rather to terrify

the unhappy king mto making a will in favour of the duke of

Anjou, Philip V. He acted as regent till the new king reached

Spam and hoped to be powerful under his rule But the king’s

French advisers were aware that Spain required a thorough

firancuil and administrative reform Portocarrero could not

see, and indeed had not cither the mtelhgcnce or the honesty

to see, the necessity He was incapable, obstinate and per-

fectly selfish The new rulers soon found that he must be
removed and he was ordered to return to his diocese When
m 1706 the Austrian party appeared likely to gam the upper
hand, Portocarrero was led by spite and vexation to go over to

them When fortune chang^ he returned to his allegiance to

Philip V
,
and as the government was unwilling to offend tht

Church he escaped banishment In 1709 when Louis XIV
made a pretence of withdraw mg from the support of his grand-

son, the cardinal made a gieat display of loyalty He died on
the T4th of September, and by his orders the words Hic jacet

pulvt^y cinis, et mhxl were put on his tomb

See Lord Stanhope, History of the War of Succession tn Spain
(London, 18^2)

PORTO FAR1NA» a town of Tunisia about 20 m E of Bizerta,

on the Ghar-el-Mela, a lagoon, also known as the Lake of Porto-

Fanna, at the mouth of the Mejcrda (the ancient Bagradas)

Porto Farina was the naval arsenal of the piratical be>'s of

Tunis and was bombarded by the English under Admiral Blake
in 1655 The lagoon has b^ome very shallow in consequence

of the silt brought down by the Mejerda The towm has ceased

to be important, and its inhabitants have dwindled to about

1500. The ruins 10 m. to the south-west, near the village of

Bu Shatcr, are identified with the ancient Utica {q v ).

PORTO MAURIZIO, a city of Liguria, Italy, the capital of

the provmce of Porto Maurizio, on the coast of the Ligurian

Sea, 46 m. rail E. of Nice and 70 m. S W of Genoa, 115 ft.

above sea-level. Pop (1901), 7207. It consists of a picturesque
old town on the heights and a modem town of villas on the lower

slopes. The principal church, designed by Gaetano Cantone,

IS a large structure of 1780 with a dome rebuilt in 1821. A few

remains of the old city walls may be seen. About 2 m. north-

east of Porto Maurizio is the town of Onegha, with a fine church,

S. Giovanm Battista, designed by Gaetano Amoretti, a hospital

(1785) and a large prison. It suffered considerably from the

earthquake of 1887. Maurizio and Onegha he on the same bay
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and both have small but safe harbours, both are frequented

for sea-bathing, and both are embowered amid olive groves,

and the district is famous for the quality of its oil. The two

towns together form one commune, called imperia, whuh had

a population of 15,459 in 1907

Porto Maunzio appears as Porius Maunct in the Maritime Itiner-

ary After being suDject to the marquises of Turin (iith century)

and of Clavesana, it was sold by Boniface of Clavesana in 1288 to

Genoa m return for a yearly payment, in 1354 it became the scat

of the Genoese vicar of the western Riviera, and remained in the

possession of the republic till it was merged in the kingdom of

Sardima Oncglia, formerly situated inland at the place called

Castelveccluo (ol 1 castle)
, has occupied its present site from about

935 The bishops of Albenga sold it in 1298 to the Donas of Genoa,
who in their turn rljsposed of it in 1576 to Emanuel Philibert of Savoy
In the wars of the house of Savoy Onegha often changed hands
In 1614 and 1649 the Spaniards and m 1O23 and 1672 the Genoese
obtained possession, in 1692 it had to repulse an attack by a French
squadron, in 1744-174') it was again occupied by the i^aniards,
and in 1792 bombariled ind burnerl by the French Pellegnno
Amoretti, assistant secretary to Charles V

,
and Andrea Dona, the

famous admiral, were natives of Oncglia
j

See G Donaudi, Stona dt Porto Maurtzto (18*89)

PORTO NOVO, a town of British India, on the Coromandel
coast m the South Arcot district of Madras Pop (1901),

13,712 The English began trading heie in 1683, when they

found both the Danes and the Portuguese already established

The place is chiefly famous for the battle m July 1781, in which
Sir Eyre Coote with 8000 men defeated Hyder Ah w ith 60,000

and saved the Madras presidency In 1830 an attempt, finally

unsuccessful mainly owing to the lack of fuel, was made to

smelt iron from the ores found in the vicinity

PORTO-RICHE, GEORGES DE (1849- ), French dramatist,

was bom at Bordeaux. When he was twenty his pieces in verse

began to be produced at the Parisian theatres, he also wrote

some books of verse which met with a favourable reception,

but these carl} works were not reprinted In 1898 he published

Theotre d'amour
j
which contained four of his best pieces, La

Chance de Fran^oise, UInfideley Amoureusey Le Passe The

title given to this collection indicates the difference between

the plays of Porto-Riche and the political or sociological pieces

of manv of his contemporaries In Germaine, the passionate

and exacting heroine of Amoureusey Mme Rejane found one of

her best parts In Les Malefddires (Od6on, 1904), also a drama
|

of passion, the characters are drawn from the working classes
j

PORTO RICO, or Puerto Rico Rich Harbour an
|

island of the United Sbites of America, the most easterly and

the fourth in size of the Greater Antilles, situated between

17® 50' and 18° 30' N
,
and between 65® 30' and 67® 15' W,

about 70 m E. of Haiti, and 500 m E by S of Cuba It is

about LOO m long from east to west, 40 m wide near the west

end, and somewhat narrower towards the east end, and has an

area of 3435 sq. m.

Physical Features —A range of mountains, varying in height

from 2000 ft to about s75o ft on El Yunque Peak in the north-

east corner, traverses the island from west to cast and descends
abruptly to the sea at each end The south slope rises precipi-

tously from the foothills, the north slope is more gradual, but it is

much broken by nigged spurs and deep gorges On the north there

IS little coastal plain except at the mouths of rivers, but on the

south coast there is a plain of considerable extent broken only by
the remains of eroded foothills The water parting is about twice

as far from the north coast as it is from the south coast, the rain-

fall IS greater on the north slope, and the pnncipal nvers—Rio
Loiza, Rio de la Plata, Uio Manati and Rio Arecibo are on the north

side. There arc eight other nvers on the same side, seventeen

on the south side, six at the east end and four at the west end,

besides more than 1200 smaller streams, and the deep valleys

cut by the streams add to the broken surface of the country None
of the nvers 19 navigable for more than a mile or two from the coast

The coast-line has few indentations sufficient to afford safe harbour-

age Under the same junsdiction as Porto Rico are the fertile

island of Vieques (21m long and 6 m wide) and the smaller and
nearly barren island of Culebra off the east coast, the island of

Mona, covered with deposits ot guano, off the west coast, and
numerous islets

Fauna —The native fauna is scanty. The agouti and the

armadillo are practically extinct and the only other mammals
are ground squirrels, rats, a few other small rodents, and some bats

A huge land-turtle is peculiar to the island. Reptiles are scarce,

and venomous reptiles unknown. Noxious insects are less numerous
than is usual in tropical countries There are no large game birds,

but song birds and doves are numerous on the mountains, and
flamingoes and other water-birds frequent the coast. There arc a
few species of fresh-water fish, but food-fishes are scarce both m
the nvers and along the coast.

Flora —The flora is beautiful and varied The more rugged
districts and higher elevations aie clad with such tropical forest
trees as ebony, Spanish cedar, sandalwood, rosewood and mahogany
There are several species of palms, flowering trees, trees with
beautifully coloured foliage, tree ferns, resinous trees and trees

bearing tiopical fruits There arc about thirty species of medicinal

f
lants twelve used for condiments, and twelve for dyes and tanning
n the semi-and districts on the south slope of the mountains

the flora consists chiefly of dry grasses, acacias, yuccas and cactuses
Climate —The climate is somewhat more healthy than that of

the other West Indies The temperature is moderated by the
north-east trade winds, which, somewhat modified by local con-
ditions, blow throughout the year, bnskly during the day and more
mildly during the night It rarely reaches 100° F or falls below
50*^, and the mean annual temperature is about 80° (75 2® m
January, 80 4° in August) The mean daily variation at San Juan
IS II 5°, on the mounfams the mean daily variation is 23° The
average annual rainfall on the north-east coast, at the foot of

El Yunque Mountain, is 120 m or more, while other districts are

semi-arid or subject to severe droughts At San Juan the average
annual rainfall is about 55 m ,

nearly two-thirds of this falls from
June to November inclusive Most of the ram is in showers,
frequently heavy, and on the windward slope showers are an
almost daily occurrence The island is visited occasionally by
hurricanes

Soil - Close to the coast the soil is for the most part a coral

sand Farther inland in the level districts and river bottoms it

vanes from a sandy to a clay loam containing much alluvium
On the foothills and in the less rugged mountain districts there

IS a thin but nch clay soil derived from coral limestone.

Industries —A little more than one-fourth of the land is under
cultivation and in 1899 more than three-fifths of the working popu-
lation were engaged in agnculture. There were over 39,000 farms,

nearly all of them small, and the average number of acres cultivated

on each was not more than fifteen Sugar on the lowlands, coffee

on the upper, and tobacco on the lower mountain slopes are the

pnncipal crops In 1909 there were 185,927 acres of sugar, yielding

244,257 tons for exportation, and valued at $18,432,440 The
coffee plantations were greatly injured by a severe hurricane

which visited the island on the 8th of August 1899, but the yield

for export increased from 12,157,240 lb in 1901 to 38,756,750 lb,

valued at $4,093,004, m 1907 The acreage, however, decreased

from 178,1 55 acres in 1906 to 155,778 acres in 1909, and in the latter

year tnc crop fell to 28,489,263 lb Java coffee has been grown
with success in Porto Rico Tobacco of a superior quality is grown
extensively on the lower northern slopes and much tobacco is now
grown under cloth The total acreage of tobacco increased from

12,871 acres in 1906 to 27,596 acres in 1909* the total value of the

exported tobacco products increased from $681,642 in 1901 to

$5,634,130 in 1909 Cotton, Indian corn, sweet potatoes, yams
and nee are small crops The culture of citrus fruits, principally

oranges and grape-fruit, and of pineapples and coco-nuts has Tbeen

rapidly extended About 13,000 head of cattle were exported

annually from 1901 to 1905, but much of the best grazing land

has since been devoted to the cultivation of sugar-cane. A project

for irrigating the district south of the mountains between Ponce
and Patillas was adopted by the Porto Rican government in 1909
The Federal government has an agncultural experiment station

at Mayaguez.
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The mineral resource; are very limited. Bnck clay and lime-

stone are abundant, and there arc on the south coast a sand marl
rich in phosphates and productive salt deposits. Iron ore, lignite,

copper, mercury, molybdenite, nickel, platinum and other minerals
have been found, but the quantity of each is too small, or the

quality too poor, for them to be of commercial value There are
important mineral and thermal springs m various parts of the

island
Ihe only manufacturing industries of much importance are the

preparation of su^ar, coffee and tobacco for market, and the

manufacture of cigars, cigarettes, straw hats, soap, matches,
vermicelli, sash, doors, lee, distilled liquors and some machinery

Transport facilities are inadequate The American Railroad
of Porto Kico, about 190 m long, connects the principal cities

along the north and west coasts and those as far cast as Ponce
on the south coast, a railway between Ponce and Guayama,
farther ea^t, was virtually completed in 1910, and the Vega Alta
railroad connects Vega Alta with Dorado on the north coast,

but there are no inland railways and most of the products of the

interior arc carried to the coast in carts drawn by bullocks 01 on
the backs of mules Ihe mileage of wagon roacls was increased
from about 170 m in 1898 to bi2 m in 1909 The pimcipal har-

bours are San Juan on the north and Ponce on the south coast
,

the former is accessible to vessels of about 30 ft draught, and the

latter has a natural channel which admits vessels of 25 ft draught
T\\o lines of steamboats aftord regular communication between ban
Juan and New York, one of them runs to Venezuelan ports and one
to New Orleans, and there are lines to Cuba and direct to Spam

T-he commerce of Porto Rico is principally with the United
States The value of its exports to the United States increased

from $5,581,288 in the fiscal year ending on the 30th of June
1901 to $20,998,542 in 1909, and the value of its imports from the

United States increased during this period from $7,413,502 to

$25,163,078 In the meantime the value of its exports to foreign

countries increased only from $3,002,679 to $4,565,598, and the

value ot its imports from foreign countries only from $1,952,728
to $3,054)318

Population —The population increased from 583,308 m i860

to 798,565 in 1887, and to 953,243, or 277 5 pei sq m
,
in 1899

Of the total population m 1899, 589,426, or 61 8 were whites,

304,352 were of mixed blood, 59,390 were negroes, and 75

were Chinese In 1910 the census returned the population as

1,118,012 The pioportion of whites is greater at the west

end than at the east end, greater on the north side than on

the south side, and greater m the interior than along the coast

Only 13,872, or about i 5 % of the total population of 180,9,

were foreign-born, and of these more than one-half \\ere born

in Spain The married portion of the population was only

16 6 % in 1899 The principal towns, with the population of

each in 1910, are : San Juan, 48,716, Ponce, 35,027, Mayaguez,

16,591, Arecibo 9612 The Roman Catholic is the predominant

church and the bishopric of Porto Rico (1512) is one of the

oldest in the New World
Government —The constitution of Porto Rico is contained in

an act of the Congress of the United States (the Foraker Act)

which came into operation in May 1900 The governor is

appointed by the president of the United States with the advice

and consent of the Senate for a term of four years, and associated

with the governor is an executive council consisting of the

secretary, treasurer, auditor, attorney-general, commissioner

of the interior, commissioner of education, and five other

members, all appointed in the same manner and for the same

term as the governor The constitution requires that at least

five of the eleven members of the Executive Council shall be

native inhabitants of Porto Rico
;

in practice the six members
who are also heads of the administrative departments have been

Americans while the other five have been Porto Ricans The
insular government, however, has created a seventh administra-

tive department—^that of health, chanties and corrections—and

requires that the head of this shall be chosen by the governor

from among the five members of the Executive Council who
are npt heads of the other departments.

The Executive Council constitutes one branch of the legislative

assembly, the House of Delegates the other The House of Dele-

gates consists of 35 members elected biennially, five from each of

seven distncts. The nght to determine the electoral franchise is

vested in the legislature itself and that body has conferred it upon
practically all adult males. The governor has the nght to veto
any bill, and for passing a bill over his veto an affirmative vote
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of two-thirds of the members of each house is required All laws
enacted by the insular It gislalure must aho be submitted to the
Congress of the United States, which reserves the right to annul
them Railway, street railway, telegraph and telephone franchises
can be granted only by the Lxecutivc Cxjuncil with the approval
of the governor, and none can be operative until it has been approved
by the President of the United States The governor and Executivt
Council have the exclusive nght to grant all other franchises of i

public or quasi-public nature and Congress reserves the right to

annul or modify any such grant
The administration of justice is vested in a United States district

court and a supreme court, district courts, municipal courts and
justice of the peace courts of Porto Rico The judge of the United
States district court and the chief justice and associate justices
of the supreme court are appointed by the President with the
consent of the Senate, and the judges of the district courts by the
governor with the consent of the Executive Council
The piincipal local government is that of the municipalities or

municipal districts, but for the Spanish miuucipal government the
insular legislature has substituted one resembling that of small
towns in the United States, and it has reduced the number of dis-

tricts from 60 to 47 Each municipal flistnct elects biennially a
mayor and a municipal council, the membership of which vanes from
five to nnu according to the jiopulation of the district The mavor
appoints practically all mumcipal employes and may veto any
ordinance of the eouncil, his veto, however, may be overndden by
Iwo-thirds of the council The police force of each municipality,
or rather of eaeh of 66 police districts, is maintainerl and controlled
by the insular government, justice m each municipality is aNo
administered by the insular government, the building, maintenance
and repair of public roads are under the management of a board of
load supervisors in each of the seven insular election districts,

and matters pertaining to education are for the most part under
the insular commissioner of education and a school board of three
members elected biennially in each municipality, nearly all other
local alfairs are within the jurisdiction of the mayor and municipal
council

Education —In 1899 more than thrce-fouilhs of the inhabitants
ten years of age or over were unable to read or wnte, and wlun
in the following year the present system of government was estab-

lishexl large powers were given to the commissioner of education
11c controls the expenditure of public money lor school purposes,
the examination and the appointment of teachers, whose nomina-
tions by the municipal school boards are referred to the commis-
sioner The school system comprises preparatory schools, rural

schools, graded schools, three high schcKils and the university of

Porto Rico The university at Rio Picdras was established by
act of the insular legislature in 190^, but m 1910 only two depart-
ments had been organized—the insular normal school and the

department of agriculture Numerous scholarships have been
established at government expense in Porto Rican schools and m
colleges or universities of the United States The average daily
attendance in the public schools increased from 47,277 in 1906-

1907 to 7t,522 in 1908-1909 Each mumcipality is required to
pay to Its school board 25 of its receipts from the geneial
property tax

Finance —Trade between Porto Rico and the United States
IS free, but upon imports to Porto Rico from foreign countries
the Federal government collects custom duties and pays the net
proceeds to the insular government Other principal sources ot

income are excise taxes, a general property tax, an inheritance
tax and a tax on insurance piemiums For the fiscal year ending
June 1909 the net income of the insular government was
$3,180,11 1 75 and the net bonded indebtedness was $3,759,231 22

History—On his second voyage Columbus sighted the island,

to which he gave the name San Juan Bautista, and remamed
m its vicinity from the 17th to the 22nd of November 1493
In 1508 Nicolas de Ovando, governor of Hispaniola (Haiti)

rewarded the services of Juan Ponce de Leon, one of Columbus’s

companions in 1493, by permitting him to explore the island,

then called by the natives “ Borinquen,” and search for its

reputed deposits of gold Ponce’s hospitable reception by the

native chief, Aquebana or Guaybana, and his fairly profitable

search for the precious metal led King Ferdinand in 1509 to give

him an appointment as temporary governor of the island, where
his companions had already established the settlement of

Caparra (Pueblo Viejo, near the present San Juan) In 1510

the king through Ovando’s influence made this commission

permanent. Meanwhile Ferdinand had also restored to Diego

Columbus, son of the discoverer, the privileges of his father,

including the control of the islands of Haiti and Porto Rico

The new admiral removed Ponce and appointed Juan Ceron

to administer the affairs of Porto Rico. The quarrels between

these two leaders disturbed the affairs of the island for the next
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two years^ but m the end Ponce was forced to yield the political

control to the representatives of Columbus While Ponce was
explormg Florida in 1513 the conquerors of Porto Rico had
established their domination in the upper western portion of

the island by a series of settlements The ruthless methods by

which the Spaniards forced the natives to labour for them caused

«i change in the attitude of the crstv^'hilc friendly Bormquehos
Both Ponce and his rivals had introduced the system of repar-

timientos established by Columbus in Haiti A preliminary

distribution of 1060 natives in 1 509-1 510 was the direct pre-

cursor of the rebellion of the natives m 1511 For a time the

Borinquchos, aided by Caribs from the neighbouring islands,

threatened to destroy all vestiges of white occupation in Porto

Rico, but in the end the Spaniards prevailed Immediately
after this rebellion a second distribution of more than 4000
natives foreshadowed the r«tpid disappearance of those un-

fortunates, despite the well-meaning regulations of the Council

of the Indies Fur some decc^des the inevitabje extermination

was postponed by the fact that the Spaniar(|,s were not numerous
enough to occupy the southern and eastern portions of the

island Here a remnant of the Bormquehos, assisted by the

Canbs, maintained a severe struggle with the conquerors, but m
the end their Indian allies were subdued by English and French
corsairs, and the unfortunate natives of Porto Rico were left

alone to experience the full effect of forced labour, disastrous

hurricanes, natural plagues and new diseases introduced by the

conquerors By 1520 philanthropic churchmen directed their

attention to the miserable conditions of the natives, but remedial

legislation was largely nullified by the rapacity of subordinate

officials, and before the end of the i6th century the natives

disappeared as a distinct race

To replace the natives as a labour element and also to pres( rve

them from extermination African slavery was early permitted,

and by 1530 there were over 1500 negro slaves in Porto Rico

Although the extravagant pnccs paid at first almost rumed the

planters, the traffic continued to flourish in hands of foreign

concessionaires until 1820, when through English influence it

vNas abandoned. At this period negroes were an important

element of the population, but by no means the most
numerous one

At no period of its history has Porto Rico enjoyed great

prosperity Besides the causes already indicated the evil

character of many of the white settlers conspired to retard its

development In 1515 its European population may have
been 400 Until 1782 the island was divided into the eastern

district of Puerto Rico and the western one of San German
In 1513 the arrival of its first bishop, who later also exercised

the function of general inquisitor, added one more to the dis-

cordant elements ruling the island About 1520 Caparra was
abandoned for a more healthy site, and the city of San Juan
dc Puerto Rico was founded as the capital of the eastern district

In time Puerto Rico became the name of the whole island In

1 536 legislation for changing the method of general government
and regulating common pasturages and public property caused
extreme dissatisfaction, but for many years thereafter the

form of control alternated between alcaldes selected by the

inhabitants and annual governors appointed by the Council of

the Indies

To the difficulties caused by disaster, depopulation and mal-

administration there was added the danger of foreign invasion

when war broke out in Europe between Francis I of France
and the emperor Charles V. In 1528 San German was plun-

dered by a French corsair and twenty-six years later utterly

destroyed In 1533 the fortaleza, now the govemor^s palace,

was begun at San Juan, and in 1539-1584 Morro Casde was
erected at the entrance of the harbour Possibly these slight

fortifications preserved the capital from the destruction which
overwhelmed all the other settlements, but these measures
for defence were due more to the loyalty of the inhabitants

than to the efforts of the home government, which at this

time remamed indifferent to appeals for help from the

island.

In 1595 San Juan was unsuccessfully attacked by an English
fleet under Sir Francis Drake, two years later another English

force, led by Sir George Cumberland, occupied the city for some
weeks Ihe city was attacked in 1625 by a Dutch fleet, which
was easily repulsed The buccaneers or filibusters, who during
the 17th century were drawn to the West Indies by the prospect
of plundering the possessions of decadent Sp^in, often invaded

Porto Rico, but that island escaped the conquest which Haiti

expenenied The English attacked the island in 1678, 1702,

1703 and 1743^ and in 1797 an English force attempted to reduce
San Juan, but was repulsed by the strong fortifications vigorously
manned by resident volunteers After this event the city was
permitted to add the words “ very noble and very loyal ” to

Its coat of arms.

Porto Rico was comparatively unaffected by the great Spanish-
Amencan uprising of the early 19th century During the

struggle of Spain against Napoleon, the island, in common with
the other Ameraan dominions, was represented in the Spanish

Cortes and had its first legislative assembly. Trade with the
United States was permitted in 1815, although only in Spanish
ships The island suffered from the reactionary policy of

Ferdinand VII
,
but the few sporadic attempts at revolution

between 1815 and 1820 were readily aiippressed Columbian
insurgents made ineffectual attempts to invade the island

during 1819-29 Governor Miguel de la Torre, who ruled the

island with vite-regal powers dunng the second period of Ferdi-

nand’s absolutism, sternly repressed all attempts at liberalism,

and made the island the resort for loyal refugees from the Spanish
mainland This policy, coupled with certain administrative

and revenue reforms, and some private attempts in behalf ol

public education, made the last seven years of lus rule, from
1827 to 1834, the most prosperous in the Spanish regime. The
unsettled political condition of Spam during the next forty

years was reflected m the disturbed political conditions of Porto
Rico and Cuba 1 he suffrage was restricted, the Press was placed
under a strict censorship, and the right of public assemblage
was unknown. Economically the island in 1868 was in a

much worse condition than thirty years before The Revolu-
tion of 1868 in Spain promised such salutary changes for the

Antilles as the introduction of political parties, the restoration

of representation in the Spanish Coites, and the enfranchise-

ment of the slaves, but the imprudent “ Insurrection of Lares,”

and other outbreaks of 1867-68, delayed these anticipated

reforms The re<ictionancs feared separation from the mother
country Under the short-lived republican government in

Spain Porto Rico was in 1870-1874 a province with a provincial

deputation, and in 1873 slavery was abolished After the

restoration of the monarchy under Alphonso XII, there was
some improvement in the commerce of the island, but politically

it displayed all the evils of an obsolete system of admmistration

disturbed by a premature liberalism. In 1877 the provincial

dcputxition was rc-cstablished, but it was not until 1895 that

the home government attempted, far too late, to enact a senes

of adequate reform measures, and m November 1897 followed

this by a grant of autonomy.
When in April 1898 war broke out between Spam and the

United States the former strongly garrisoned the island, but
the fortifications of the capital were largely of the massive stone

construction tliat had repelled Abercrombie a century before,

most of the artillery was of an obsolete pattern and the few
cruisers m the harbour were antiquated in type. The American
invasion of the island occurred m July On the 25th of that

month, while a few vessels made a demonstration before San
Juan, the main American fleet was landing some 3400 troops

under General Nelson A Miles at Guanica, a small town on the

southern shore, some 15 m west of Ponce Three days later

the latter town surrendered, amid demonstrations of joy on
the part of the inhabitants. The people seemed to regard the

American flag as the harbinger of a new era General Miles’s

polity in affording employment for the natives likewise served

to make the new American r%ime acceptable.

Meanwhile the Spanish governor-general, Manuel Maciae y
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Casado^ had ordered the forces under his command in the south-

ern part of the island to fall back towards the ridge of mountains
intersecting it from east to west, just north of the town of

Coamo. Reinforcements were also brought up from San Juan
and preparations made to resist an attack by the Americans,
despite the current rumours of approaching peace. On their

part the American forces, now numbering about 10,000 men,
prepared to advance by separate routes across the island in

four columns, Guayama, Mayaguez and Coamo were occupied;
one portion of the army was within 20 m of the northern coast

and another had advanced along the mam military road nearly

to Aibonito, when the signing of the peace protocol on the r^th

of August caused an immediate suspension of hostilities. The
advance of the Americans had l)een rapid and decisive, with a

small loss of hte—three killed and forty wounded—due to the

skill with which tlie military manoeuvres were planned and
executed and the cordial welcome given the invaders by the
inhabitants By November the Spaniards had evacuated the

greater part of the island; after Captain General Macias em-
barked for Spam, General Ricardo Ortega was governor from
the 16th to the 18th of October, when the island was turned over
to the American forces In the work of poliMiig the island,

in the accompanying tasks of sanitation, construction of high-

ways and other public works, accounting for the expenditure

of public funds, and in establishing a system of public education,

the military control, which under the successive direction of

Generals John R Brooke, Guy V. Henry and George W Davis,

lasted until the ist of May iqoo, proved most effective in bridg-

ing over the period of transfer from the repressive control of

Spam to the semi-paternal system under the American civil

government But it was hardly adapted to teach a people

utterly without political experience the essential elements of

self-government. To meet this problem the Congress of the
United States passed the Former Act,^’ under which civil

government was instituted, and which, with certain modifica-

tions, IS still in force (see Administration) Under this act the

American element has exercised the controlling power, and this

has proved distasteful to certain Porto Rican poliiiaans.

On the 8th of August 1899 the island was visited by the

most destructive cyclone in its history, causing a loss of about

3500 lives and a property damage amounting to 36,000,000
pesos, the coffee industry suffering most This calamity
afforded the American people an opportunity to display their

generosity toward their new colony, Charles H Allen became
the first civil governor in May 1900, he was succeeded in August
1901 by William H. Hunt, who served until July 1904, Beekman
Wmthrop was governor in 1904-1907 and Regis H Post from
April 1907 until November 1909, when he was succeeded by
George R. Colton. The island now has free trade with the
United States, and receives mto its general revenue fund all

customs duties and internal taxes collected m the island. Its

political leaders in the House of Delegates are restive under the
control exercised by the Executive Council, but an attempt to

hold up necessary appropriations resulted in the passage m
July 1909 of an act continuing the appropriations of the previous
year, whenever for any cause the lower house fails to pass
the necessary financial legislation. In 1910 the coffee industry
had not yet recovered from the effect of the cyclone of 1899
and the unfortunate mortgage system that prevailed under the
Spanish r^ime. The fact that its product is shut out of its

natural markets, without gainmg that of the United States,

IS also a great handicap. The civic status of the people is still

unsettled^ but there has been under Amencan rule a notable
advance in the well-being of the island

Bibliography.—The main source for the history under the
Spanish is Fray Inigo Abbad, H^^stona geofiYckph%ca civil y natural
d% San Juan BaxUtsta de Puerto Rtoo (Madrid, 1788, a new edition
with notes by Jose J Acosta was published m Porto Rico in i8o6).
Abbad makes extensive quotations from early historians of Spanish
Amenca The best modem critical account in Spanish is Salvador
Brau, Puerto Rtco y su ktsidrta (Valencia, 1894) Probably the
best account in English* although one leaving much to be desired,
IS R. A. Van Middeldyk, The History of Puerto Pico (New York,

1903) R H Davis, The Cuban and Porto Rtcan Campaigns
^ew York, 1898), is a sketch of the invasion of the island in 1898
L S. Rowe, The United States and Porto Rico (ibid

, 1900), treats
clearly and briefly of the problems ansing from Amencan control,
and a like charactcneation may be made of W F Willoughby,
Terntorus and Dependencies of the United States (New York,
1905) Van Middeldyk gives a brief bibliography of historical

works, and a more extensive list is given in General George W
Davis's Report on the Military Government of Porto Rico See also

Annual Reports of the Governor of Porto Rico (Washington, 1901
sqq ), H. M Wilson, “ Porto Kico Its Topography and Aspects,"
in the Journ Amer Geogr Soc New York, vol xxxii (New York,
1900) , W A Alexander, " Porto Rico Its Climate and Re-
sources," in the same journal, vol xxxiv (ibid, 1902), Report
on the Census of Porto Rico (Washington, 1900) , W F Willoughby,
Insular and Municipal Finances in Porto Rico for the Fiscal Year

issued hy the Bureau of the United States Census
(ibid

, 1905), R T Hill, Cuba and Porto Rico (New York, 1898)

PORTO TORRES (anc Turns Libtsoms,
(7
v ), a seaport on

the north coast of Sarainia, 12 J m. N.W. of Sassan by rail. Pop.

(1901), 3762 (town), 4225 (commune) It is only 10 ft above

sea-level, and is malarious, but is a seaport of some importance,

having regular steam communication with Ajacuo, Leghorn
and Cagliari, and with the north and west coasts of Sardinia

The church of S. Gavino, formerly the cathedral, probably

dates from the nth century It is a Romanesque basilica

j

with a nave and two aisles, di\idcd by ancient columns; at

each end of the nave is an apse It has a 14th-century portal

and two ^mailer doors at the sides added later ui the Aragonese

style. See D .Siano, Siorta deW arte in Sardegna dal XI al

XIV. y
secolo ((^gliari-Sassan, 1907), 91 sqq. To the N N W

IS the island of Asmara, the principal quarantine station of

Italy Porto Torres was the seat of the giudtct of the north-west

portion of the island (the district was called Torres or Logudoro),

it was plundered by the Genoese m 1166, but remained the seat

of the gtudtct until 1272, when it w^as divided between \anous
Genoese families, the Dona, Malaspina, &c ,

and the gtudtct of

Arborea. It was also the seat of a bishopric until 1441, when
the see was transferred to Sassan, Porto Torres bemg practically

deserted, owing to its unhealthiness. It did not become an
independent commune again until 1842.

PORTOVENERE (anc Portus Veneris), a town and summer
resort of Liguiia, Italy, m the province of Genoa, at the

southern extremity of the penmsula which protects the Gulf

of Spe/ia on the west, 7 m. S of Spezia by road. Pop
(1901), 1553 (town), 5754 (commune) The fortress and walls

witli whuh it was provided by the Genoese m the 9th or loth

century have been destroyed for military reasons. The restored

church of St Peter, of black and white marble (ii 18 , destroyed

by the Aragonese in 1494), is reputed to occupy the site of a

temple of Venus The paiish church dates from 1098 Yellow-

veined black marble, known as Portoro, and building-stone are

quarried here and m the fortified island of Palmana to the

east of Portovenere. In the Grotta dei Colombi objects of the

Palaeolithic age have been found.

PORT PHILLIP^ the harbour of Melbourne, Victoria, Aus-
tralia An almost circular, landlocked sheet of water, it is 31 m
long, 20 m at its widest, witli an area of 800 sq m. A narrow

cliannel flanked by bold diffs forms its entrance, and when the

tide recedes through it a strong current is encountered outside

The broken and somewhat dangerous sea thus caused is called

the Rip Withm the port on the eastern side are suburbs

of Melbourne, such as Sorrento, Mornmgton, Frankston, Carrum,
Mordialloc, Redcliff, Brighton and St Kilda.. The wharves
of Port Melbourne and Wilhamstown stand at the head of the

port on an arm known as Hobson’s Bay. On the western side

the port of Geelong and the port and watering-place of Queens-
clifi are the only towns of importance. Port Phillip is well

fortified with strong batteries at its entrance. The harbour
was discovered m 1802 by Lieut. Murray, who named it m
honour of Captain Phillip, first governor of New South Wales.

The colony of Victoria was originally called the district of Port

Phillip.

PORT PIRBE, a town of Victona county, South Australia, on
Germein Bay, an arm of Spencer Gulf, i68| m by rail N. by W.
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of Adelaide. It is a prosperous and well-equipped port, from

which enormous, quantities of wheat are annually shipped

Pop (1901), 7983.

PORTRAITURE. The earliest attempts at mdividual por-

traiture (see also Painting) are found in the eidolon and

mummy-cases of the ancient Eg)ptians, but their painting

ne\er went beyond conventional representation—mere outlines

filled in with a flat tint of colour In Greece portraiture probably

had its origin in skiagraphy or shadow-puinting The story of

the Greek manlen tracing the shadow of her departing lover

on the wall points to this. The art developed rapidly. In

463 B c
, Polygnotus, one of the first Greek painters of distinc-

tion, introduced individual portraiture in the decoration of public

buildings, and Apelles nearly a century later showed so much
genius m rendering character and expression, that Alexander

the Great appointed him “ portrait painter in ordinary,” and

issued an edict forbidding any one else to produce pictorial

representations of his majesty vSimilar edicts were issued m
favour of the sculptor Lysippus and Pyrgoteles the gem en-

graver No works of the Greek painters survive, but the

fate of two portraits by Apelles, whuli were in the possession

of the emperor Claudius (ad 41-54), is kno\vn, the heads

ha\ ing been painted out to make room for the features of the

divine Augustus I

After the time of Alexander (300 b c ) Greek art rapidly

deteriorated There is, perhaps, nothing m the histor}’ of human
intelligence to compare with the dazzling swiftness of its

development or the rapidity of its dec line War was followed

by pillage and devastation, and victorious Roman generals,

mere depredators and plunderers, crowded Rome with the

stolen treasures of Greece, with the result that Greek art and
Greek influence soon made themselves felt m the imperial city,

and for generations its artists were almost exclusively Greeks,

chiefly portrait ptiinters and decorators The Romans pos-

sessed no innate aptitude for art, and rather despised it as a

pursuit little becoming the dignity of a citizen. Although lack-

ing m appreciation of the higher conditions of art, they had
from eaily times decorated their atria with effigies—originally

wax moulds—of the countenances of their ancestors These
primitive “ wax-works ultimately developed into portrait

busts, often vivid and faithful, the only branch of art in which
Rome achieved excellence

With the invasion of the Northern barbarians and the fall

of the empire Graeco-Roman art ended In the following

centuries Christianity gradually became the dominant religion,

but Its ascetic temper could not find expression in the old artistic

forms Instead of joy in the ideals of bodily perfection, came a

loathing of the body and its beauty, and artists were classed

among “ persons of iniquitous occupations ” Before the 5th

century these prejudices had relaxed, and images and pictures

again came into general favour for religious uses In the 8th
and 9th centuries the iconoclasts commenced their systematic

destruction, and it was not till the Renaissance m the 13th

century that art began again to live. The great revival brought

with It a closer observation of the facts of nature and a growing

sense of beauty, and the works of Cimabue and Giotto prepared

the way for those of Benozzo Gozzoh, Ghirlandaio and the

long line of masters who raised Italian art to such a height in

the 15th and 16th centuries. Although the works of the early

painters of the Renaissance were mostly devoted to the expres-

sion of the dogmas of the C'hurch, the growing love and study of

nature led them, as opportunity afforded, to introduce portraits

of living contemporaries into their sacred pictures Gozoli

(1420-1498) and Ghirlandaio (1449-1494) began the practice,

followed by nearly all the old and great painters, of introducing

portraiture mto their works; Ghirlandaio especially filling some
of his great fresco compositions with the forms and features of

the living men and women of Florence, members of the Torna-

buoni, Medici and other great families. Acuteness of observa-

tion was innate m the race. By degrees it manifested itself

in a marvellous subtlety in the rendering of individual character,

m the portrayal of mdividual men and women, and a school of

portraiture was developed of which Titian became the crownmg
glory. This great Venetian painter, by universal consent

reckoned one of the masters of portraiture, has handed down to

us the features of many of the greatest historical and literary

personages of his time—emperor, pope, king, doge—all sat

by turn to him and loaded him with honours. The names of

Bellini, Raffaelle, Tintoret, Veronese and Moroni of Bergamo
occur among those of the great Italian portrait painters of the

15th and 1 6th centuries. The last-named, some of whose finest

works are now in England, was highly praised by Titian

A love of ugliness characterizes the artists of the early German
and Flemish schools, and most of the portraits produced by
them previous to Holbein’s time suffer from this cause Schon-

gauer, Durer and Lucas Cranach are never agreeable or pleasant,

however interesting m other respects Durer, the typical

German artist, the dreamer of dreams, the theorist, the thinker,

the writei, was less fitted by nature for a portrait painter than
Holbein, who, with a keen sense of nature’s subtle beauty, was

a far greater painter although a less poweiful personality. He
produced many fine works in other branches, but it is as a

portrait painter that Holbein is chiefly known, and his highest

claims to fame will rest on his marvellous achievements in that

branch of art He first came to England in 1526, bringing with

him letters of introduction from Erasmus Sir Thomas More
received him as his guest, and during his stay he painted More’s

and Archbishop Warham’s portraits In 1532 he was again

in London, where till his death in 1543 he spent much of his

time He was largely employed by the German merchants
of the Steelyard and many Englishmen of note, and afterwards

by Henry VIII
,
by whom he was taken into permanent service

with a pension As a portrait painter Holbein is remarkable not

only for his keen insight mto the character of his sitters, but for

the beauty and delicacy of his drawing. As colourist he may be
judged by an admirable example of his work, “ The Ambas-
sadors,’^ in the National Gallery m London. Many of his

drawings appear to have been made as preliminary studies for

his portraits.

In Flanders Jan van Eyck (1390-1440), his brother Hubert,

Qii'iitm Matsys, Memlinc and other artists of the 15th century

occasionally practised portiaiture dhe picture of Jean Arnol-

fmi and his wife, m the National Gallery, London, is a remarkable

sample of the first-named artist, and the small half-length of

young Martin van Nieumenhoven, in the hospital of St John
at Bruges, of the last-named Nearly a century later the names
of Antony Mor (or Moro), Rubens andVan Dyck appear Rubens,

although not primarily a painter of portraits, achieved no small

distinction in that way, being much employed by royalty

(Maria de Medici, Philip IV and the English Charles I among
the number) His services were also in request as ambassador
or diplomatist, and thrice at least he was sent on missions

of that nature His personal energy and industry were enor-

mous, but a large proportion of the work attributed to him was
painted by pupils, of whom Van Dyck was one of the most
celebrated. Van Dyck (1599-1641) early acquired a high repu-

tation as a portrait painter In 1632 he was invited to England
by Charles I

,
and settled there for the remainder of his life

He was knighted by Charles, and granted a pension of £200 a

year, with the title of painter to his majesty. Many of Van
Dyck s portraits, especially those of the early and middle

periods, are unsurpassed in their freshness, force and vigour of

handling He is a master among masters. England possesses

many of his works, especially of his later period. To Van
Dyck we owe much of our knowledge of what Charles I and
those about him were like A routine practice, luxurious

living, failing health, and the employment of assistants told

upon his work, which latterly lost much of its early charm.

In Holland m the 17th century portraiture reached a high

standard A reaction had set in against Italian influence, and
extreme faithfulness and literal resemblance became the pre-

vailing fashion. The large portrait pictures of the members of

gilds and corporations, so frequently met with in Holland, are

chwacteristically Dutch^ The earliest works of the kind are
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generally rows of portraits ranged m double or single lines,

without much attempt at grouping or composition. lAter,

in the hands of painters like Rembrandt, Frans Hals and Van
der Heist, these pictures of civic guards, hospital regents and
masters of gilds assumed a very different character, and are

among the very finest works produced by the Dutch portrait

painters of the 17th century. They may be termed '^subscrip-

tion portraits —each member of the gild who desired a place
on the canvas agreeing, before the commission was given, to

pay, accordmg to a graduated scale, his share of the cost.

Among the most famous examples of this class of portraits

are ''The Anatomy Lesson,^^ "The March-out of Captain
Banning Kock and his Company ” (erioneously called The
Night Watch ”), and "The Five Syndics of the Cloth-Workers’
Guild,” by Rembrandt. The magnificent portrait groups at

Haarlem by Hals—the next greatest portrait painter of Holland
after Rembrandt—and the “ Schuttersmaaltyd ” by Van der

Heist in the Amsterdam Museum, which Reynolds considered
“ perhaps the first picture of portraits in the world,” must also

be mentioned.

Of the pictorial art of Spain previous to the 15th century,

little, if any, survives. Flemish example was long paramount
and Flemish pamters were patronized in high places In the

i6th century the names of native Spanish artists began to

appear—Morales, Ribera, Zurbaran, a great though not a pro-

fessed portrait pamtei
, and in the last year of the century

Velasquez was born, the greatest of Spain’s artists, and one
of the great portrait painters of the world None, perhaps,

has ever equalled him m keen insight into character, or in the

swift magic of his brush Philip IV
,
Olivarez and Innocent X.

live for us on his canvases. His constantly varying, though
generally extremely simple, methods, explain to some extent

the interest and charm his works possess for artists Depth
of feeling and poetic imagination were, however, lacking, as

may be seen in his prosaic treatment of such subjects as the
" Coronation of the Virgin,” the Mars ” and other kindred

works m the Madrid Gallery Velasquez must be classed with

those whose career has been prematurely cut short His works
often show signs of haste and of the scanty leisure which the

duties of his office of " Aposentador Mayor ” left him-—duties
which ended in the fatal journev to the Isle of Rh6

In France the most distinguished portrait painters of the i6th

and 17th centuries were the Clouets, Cousin, Vouet, Philippe

de Champaigne, Rigaud and Vanloo French portraiture,

long inflated and artificial, reached the height of pomposity

111 the reigns of Louis XIV. and XV , the epoch of whu h the

towering wig is the symbol. In the i8th and early part of the

19th centuries occur the names of Boucher, Greuze, David,

Gerard and Ingres; but somehow the portraits of the French
masters seldom attract and captivate in the same way as those

of the Dutch and Italian painters

Foreign artists were engaged for almost every important

work in painting in England down to the days of Sir Joshua
Reynolds and Gainsborough Henry VIII employed Holbein;

Queen Mary, Sir Antonio Moro; Elizabeth, Zucchero and Lucas
de Heere, James I ,van Somer, Cornelius Janssens and Daniel

Mytens, Charles I
,
Rubens, Van Dyck, Mytens, Petitot, Hon-

thorst and others
,
and Charles II

,
Lely and Kneller, although

there were native artists of merit, among them Dobson, Walker
and Jamesone, a Scottish painter. Puritan England and Presby-

terian Scotland did little to encourage the portrait painter

'fhe attitude of the lattej- towards it may be inferred from an

entry in the diary of Sir Thomas Hope, the Scottish Lord Advo-

cate in 1638. This day, Friday, William Jamesone, painter

(at the earnest desyr of my sone Mr Alexander) was suffent to

draw my pictur.” He does not even give the painter’s name
correctly, although Jamesone at the time was a man of some
note in Scotland. At the commencement of the reign of

George I. art in England had sunk to about the lowest ebb.

With the appearance of William Hogarth (1697-1764) the English

school of painting may be said to have commenced, and m
Reynolds and Gainsborough it produced two portrait painters
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whose works hold their own with those of the masters of the

i6th and 17th centuries. Both Sir Joshua and Gainsborough
are seen at their best m portraits of women and children

George Romney (1734-1802) shared with Reynolds and
Gainsborough the patronage of the wealthy and fashionable

of his day Many of his female portraits are of great beauty
For some unknown reason he never exhibited his works in the

Royal Academy.
Sir Henry Raeburn (1756-1823) was a native of Edinburgh,

and spent most of his hte there. His portraits are broad and
effective in treatment, masterly and swift in execution, and often
fine in colour. He painted nearly all the distinguished Scotsmen
of his time—Walter Scott, Adam Smith, Braxfield, Robertson
the historian, Dugald Stewart, Boswell, Jeffrey, Professor

Wilson, and many of the leading noblemen, lairds, clergy and
their wives and daughters For a considerable period his

portraits were little known out of Scotland, but they are now
much sought after, and fine examples appearing in London
sale-iooms bring remarkable prices Raeburn’s immediate
successor in Scotland, J. Watson Gordon (1788-1864), also

painted many excellent portraits, chiefly of men A very
( haractenstic example of his art at its best may be seen m his
” Provost of Peterhead ” in the Scottish National Gallery

Sir Thomas Lawrence (1769-1830) was the favounte English

portrait painter of his time, and had an almost unrivalled career

He had an immense practice, and between the years 1787 and

1830 exhibited upwards of three hundred portraits in the Royal
Academy alone The Waterloo Gallery at Windsor contains

some ot his best work, chiefly painted in 1818-1819, including his

portraits of the emperor Francis, Pope Pius VII and Cardinal

Gonsalvi. He was loaded with honours, and died President

of the Royal Academy.
Sir J K Millais (1829-1896), although most widely known as

a painter of figure subjects, achieved some of his greatest suc-

cesses in portraiture, and no artist in recent years has approached
him as a painter of children His portraits of Gladstone,

Sir James Paget, Sir Gilbert Greenall, .Simon Fraser, J C Hook
and Mrs Bischoffsheim, to name only a few, are alone sufficient

to give him a high place among British portrait painters

Frank Holl (1845-1888) first came into note as a portrait

painter in 1878, and during the subsequent nine years of his

life he painted upwards of one hundred and ninety-eight portraits,

an average of over twenty-two a year The strain, however,
proved too great for a naturally delicate constitution, and he

died at the age of forty-three—^another instance of a brilliant

career prematurely cut short To G F Watts (1820-1904) we
are indebted for admirable portraits of many of the leading

men of the Victorian era in politics, science, literature, theology

and art Among more recent artists. Sir W. Q Orchardson

(1835-1910), like Millais more widely known as a pa»nter of

figure subjects, but also admirable as a portrait painter; John
Sargent (i8s;6-

), whose brilliant and vigorous characteri-

zation of his sitters leaves him without a rival, as well as

Ouless, Shannon, Fildes, Herkomer and others, have worthily

carried on the best traditions of the art

In France contemporary portraiture is ably represented in the

works of Carolus-Duran, Bonnat and Benjamin Constant,

and in Germany by Lenbach, who has handed down to posterity

with uncompromising faithfulness the form and features of

Prince Bismarck

Of portraiture in its other developments little need be said

Mmiature painting, which grew out of the work of the illumma-

tor, appears to have been always successfully practised in

England The works of Hilliard, Isaac and Peter Oliver,

Samuel Cooper, Hoskins, Engleheart, Plimer and Coswav hold

their own with the best of the kind; but this beautiful art,

like that of the engraver, has been largely superseded by photo-

graphy and the " processes ” now m use.

It is unnecessary to lefer to the many uses of portraiture,

but one of its chiefest has been to transmit to posterity the

form and features of those who have played a part, worthy or

otherwise, in the past history of our race Of its value to the

xxii 5
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biographer and historian, Carlyle, m a letter written in 1854,

says, “ In all my iXK>r historical investigations it is one of the

most primary wants to procure a bodily likeness of the personage

inquired after, a good portrait, if such exists; failing that,

even an indifferent, if smceie one, in short, any representation,

made by a faithful human creature, of that face and figure

which he saw with his eyes and which I can never see with mine

Often I ha\e found the portrait superior in real instruction to

half-a-dozen written biographies, or rather, I have found the

portrait was as a small lighted candle, by which the biographies

could for the first time be read, and some human mteipretation

be made of them '' (G Re )

PORT RICHMOND, a part of the borough of Richmond in the

city of New York, USA, on the N shore of Staten Island and

on the Kill van Kull Channel Before i8q8 it was a separate

village of Richmond county, New York, containing 62()o

inhabitants in 1890 It is served by the Staten Island Rapid

Transit railway, and by a ferry to Bergen Point, New Jerse>%

and has steam and electric railway connexions with the municipal

ferry at St George, whuh furnishes easy access to the business

districts on Manhattan Island Among its places of historic

interest are the Dutch Reformed Church, which is the direct

siKiessor of the chuich established on Staten Island m 1664

or 1665 by Waldcnses and Huguenots, and the Danner Hotel,

built soon after the War of Independence on the site of a tem-

porary fort that had been erected by British troops, and used as

a private dwelling until 1820 In this house Aaron Burr spent

the last yeais of liis life, dying there on the 14th of September

1836 Among the industrial establishments are a shipyard,

dry dock and manufactories of flour, lumber, lead paint and
builders* supplies On the first of Januar)’^ 1898, when the act

creating Greater New York came into effect, the village became
a part of the third ward of Richmond borough

PORT ROYAL, a celebrated Cistercian abbey, 0C( upied a low'

and marshy site in the thickly wooded valley of the Yvette, at

what IS now known as Les Hameaux near Marly, a few miles

south-west of Pans It was founded in 1204 by Mahaut de
Garlande, wife of Mathieu de Montmorenn-Marh in 1204; the

church was built m 1229 from the designs of Robert de Luzarches

Dunng Its early years the convent received a number of papal

priMleges, the most important of these, granted by Hononus
111 in 1223, authorized it to offer a retreit to women anxious
to withdraw from the world without binding themselves by
perpetual vows Little is known of its history during the three

succeeding centuries, except that its discipline became relaxed;

reform was only attempted when Ang^hque Amauld (qv)
was appKunted coadjutor to the elderly and incalid abbess in

1598 Ang^Iicj^ue’s reforming energy soon brought her into

contact with Jean Duvergier (qv) abbot of Samt Cyran, and
chief apostle m France of the Jansemst revival, and the later

history of her convent is indissolubly connected with this

movement
In 1626 constant visitations of ague drove the nuns to Pans,

they settled at Port Royal de Pans, at the end of the Faubourg
Saint Jacques The deserted buildings of Port Royal des Champs
were presently occupied by " hcrinite/' laymen, mostly relatives
of the abbess, who wished for a scmi-monastic existence, though
without taking formal vovvs In 1648, howcvei, some of the nuns
returned to the country, and the hermits retreated to buildings at
a short dibtance from the abbey Here they set up a “httle
school " for the sons of Jansemst parents, and here Jean Racme,
the future poet, received his education. But in 1653 Innocent X
condemned the doctnnes of Jahsen Three years later “ the
hermitage '' and school were broken up, and the nuns were for-
bidden to receive ticw members into their commuiuty. These
rigours were much increased when I^uis XIV. took up the reins

01 government m jibbo, |i>etween 1OO4 and i6(>9 the archbishop of
Pans laid under an interdict those of the nuns who refusea to
subscribe the papal censure on Jansen In 16O9, however, came
the BO-caUed * Peace of Clement IX when the jansemst* gener-
ally were admitted to grace, and the mterdict was removed from
Port Royal, though the authorities broke up the convent into two
distinct communities The conformist nuns were gathered to-
gether at Port Royal de Pans, under an independent abbess, their
jrmenist mstcac9 were united at the ongmal building in the country
Tliereupoii fallowed ten years of peace, for the nuns had a powerful
protector in the king's cousin, Mmc de X^ngucviUe But m

1679 she died, and Louis at once ordered the nnns to send away
their novices and boarders and to receive no others. Finally,

m 170^, he got from Clement XI a new condemnation of the
Jansenists, which the few remaining nuns, all of whom w'ere over
sixty, refused to sign, and on the 29th of October 1709 they
wore forcibly removed from Port Royal by the police, and dis-

tributed among various confornust convents In the following
spring the buildings were pulled down, even ^hc cemetery was
not spared The land on which the convent had stood was made
over to Mine de Mamtonon's college of St Cyr, in 1825 it was
bought by some descendants of Jansenlst families, who have done
their best to restore the grounds to their original appearance, and
have built a museum nch ui Jansemst rohes Port Royal de I’aris

was scculaiized at the French Revolution, and is now a maternity
hospital
For a classified list of the chief books, ancient and modern,

dealing with Port Royal, see the AbrCgi de Vhtstoire de Port Royal,

by jeau Racme, ed h, Gazior (Pans, 1908), See also C A Samte-
Bcuve, Port Royal (0 vols and index, Pans, 1 882) ,

Cliarlcs Beard,
Port Royal (2 vols, London, i86j), H ReuchUn, Geschichte von

;

Port Royal (2 \ ols
,
Hambuig, 1839-1844), and the books rccom-

mer4dod under the articles Arnauld, Jansenism and Pascal

PORT ROYAL, an island in Beaufort county, South Carolina,

U S A ,
at the head of Port Royal Sound, about i6 m from the

Atlantic coast, and about 50 m S W of Chaileston It is about

13 m long (north and south) by about 7 in wide The surface

IS generally flat, and there is much marshland in its southern

part, and along its north-eastern shore The principal settle-

ment IS Beaufort, a port of entry, and the county-seat of Beaufort

county, on the Beaufort River (here navigable for vessels drawing

18 ft ), al3out TT m from its mouth, and about 15 m from the

ocean Pop (1900), 4110, of whom 3220 were ncgioes It is

served by the Charleston & Western Carolina railway, has inland

water communication with Savannah, Georgia, and its harbour,

Port Royal Sound (between Bay Point on the north-cast and

Hilton Head on the south-west), is one of the largest and
best on the coast of South Carolina Beaufort’s beautiful

situation and delightful climate make it a winter resort

In the vicinity Sea Island cotton, ricc, potatoes and other

vegetables are raised—the truck industry having become
very important; and there are groves of yellow pine and
cypress Large quantities of phosphate ro( k were formerly

shipped from here Among the manufactures are cotton goods,

canned oysters, lumber and fertilizer About 5 m south of Beau-
fort is the town of Port Royal (pop, in 1900, 601), a termmus
of the Charleston & Western Carolina railway, Un the Beau-
tort River (eastern) shore of Pans Island, about 6 m north of

Bay Poml, is a United States naval station, with a dry doc k and
repair shop,

Jean Ribaut (1520-1565), leading an expedition sent out

j

by Admiral Gaspard de Coligny (151 7-1572) to found a Huguenot
! colony in New France, sailed into the harbour, which he named
Port Royal, on the 27th of May 1562, took possession of the

region in the name of Charles IX., and established the first

settlement (Fort Charles), probably on Pans Island In June he
sailed for France, leaving 26 volunteers under Captain Albert de
la Piema Soon afterward the garrison killed Picrna (probably
because of the seventy of his discipline), and put to sea in an
msuffitienUy equipped vessel, from which, after much suffering,

they were rescued by an English ship, ar»d taken to England. In

1670, a company under Colonel William Sayle (d, 1671) landed
on Port Royal Island, but probably because this site exposed
them to Spanish attacks, proceeded along the coast and founded
the original Charles Town (see Charleston). In 1683, several

famihes, chiefly Scotch, led by Henry Erskme, third Loi d Card-
ross (1650-1693), established on the island a settlement named
Stuart’s Town (probably m honour of Cardross’s family), but
three ^ars later most of the settlers w ere mui*dered by Spaniards

from nonda and the remainder fled to Charleston. In 1710,

after the lords proprietors had issued directions for “ the

building of a town to be called Beaufort Town,” in honour
of Henry Somerset, duke of Beaufort (1629-1700), the first

permanent settlement was established on the island. The
town was mcorporat^ m 1803. In January 1779 about ;*oo

British soldiers occupied the ismnd by order of Colonel Augus-
tine Prevost, but they were dislodged (Feb. 3) by about 300
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Americans, mostly militiamen, under General Wilham Moultrie

At the beginning of the Civil War the Confederates erected Fort

Walker on Hilton Head^ and Fort Beauregard on Bay Point.

Captain (afterwards Admiral) Samuel F. Du Pont and General
Thomas W Sherman organized an expedition against these

fortifications, which were reduced by a naval bombardment
and were evacuated by the Confederates under General Thomas
F. Drayton (d 1891) on tlie ytb of November 1861. During
the remainder of the war Port Royal Harbour was used as a

coahng, repair and supply station by the Federal blockading

squadron. Early m iS6z Poit Royal Island and the neigh-

bouring region became the scene of the so-called Port Royal
Experiment ’’--the successful effort ot a group of northern

people, chiefl> from Boston, New York and Philadelphia, among
whom Edward S. Philbrick (d 1889) of Massacliu setts was
conspicuous, to take charge of the cotton plantations, deserted

upon the occupation of the island by Union troops, and to employ
the negroes under a system of paid labour The volunteers

organized as the Educational Commission for Frcedmcn (after-

ward the New England Freedmen’s Aid Society), and the

government granted them transportation, subsistence and
quarters, and paid them small salaries

See Edwaid McCrady*s Hi<itory of South Cavoltna (New York,
1897-1901), and, for an account of the port Royal Experiment,
Letters from Port Royal (Boston, 1906), edited by Elizabeth W
Pcajson.

POBTBUSHy a seaport and the most popular seaside resort

of Co Antrim, Ireland, the teimmus of a bianch of the

Northern Counties (Midland) railway. Pop (1901), 1941. It

IS very picturesquely situated on the basaltic peninsula of

Ramore Head, with a deep bay on cither side, and a harbour
protected by the natural breakwater known as the Skerries

A fine hotel, owned by the railway company, and an excellent

golf course are the chief features, together with a town hall

with public reading room, and the place is much frequented foi

golf and sea-bathing It is also the centre for visitors to the

Giants’ Causeway, with .dneh it is connected by an electric

railway Dunluce Castle, betw^cen Portrush and Bushmills,
stands on a rock separated from the mainland by a chasm which
IS spanned by a bridge. The ruins, which are extensive, are of

unknown date. Por^^rush has a thrivmg trade in salmon It

is governed by an urban district council

PORT SAID, a seaport of Egypt at the northern entrance of

the Suez Canal, in 31° 15' 35" N
,
32® 19' 20^^ E

, and 145 m by
rail N E of Cairo Pop (1907), 49,884 It lies on the western

side of the canal on the low, narrow, treeless and desolate strip

of land which separates the Mediterranean from Lake Menzala,
the land at this point being raised and its area increased by the

draining of part of the lake and by the excavation of the innci

harbour. The outer harboui is Conned by two breakwaters
which protect the entrance to the canal, altogether the harbour
covers about 570 acres and accommodates ships drawing 28 ft

Originally besides the central basin of the inner harbour there

were three docks, between 1903 and 1909 the harbour accommo-
dation was doubled by the construction of new docks on the

eastern side of the canal and by enlarging the western docks
The port possesses a floating dock 295 ft long, 85 ft. broad and
18 ft deep, capable of lifting 3500 tons, and a patent slip taking
300 tons and ships drawing 9 ft. 9 in of water. On the western
breakwater is a colossal statue of Ferdinand de Lesseps by E.
Fremiet, unveiled m 1899, ^ lighthouse 174 ft. high. Among
the few buildings of note m the town are the offices of the Suez
Canal Company and the British barracks, the last-named having
been built by Pnnee Henry of the Netherlands (d. 1879) as a
d^pot for Dutch trade

Port Said dates from 1859 and its eitnation was determined by
the desire of the engineers of the Suez Canal to start the canal at
the point on the Mediterranean coast of the isthmus of Sue? neatest
to clcep water, and off the spot where Port Said now stands there
was found a depth of 26 ft at about 2 m. from the shore For
many years after its foundation it depended entirely upon the
traffic of the canal, being the chief coaling station of ^1 ships
passing thiough and becoming the laigest coaling station in the

world 1 ho i>opulation was of a very heterogeneous character, but
mainly of an undesirable class of Levantiues, this with the damp
heat and the dirt and noise of the incessant coaling oi)ciatioQa
gave the town an unenviable reputation In 190a, however, a
new industry was added in the exix>rt of cotton from the eabteni
provinces ol the Delta, the cotton being brought from Matana by
boat across Lake Menzala In X904 the opemng of a standard
gauge railway to Cairo placed Port Said in a position to compete
with Alcxandiia for the external trade of Egypt generally, V>csidcs

making it a tourist route to the capital from Eutopf. The result

was to attract to the town a considtaable commercial community
and to raise its social status A new suburb vr^as ciealed by re-

claiming land on the north foreshore, and another suburb was
created on the eastern side of the canal The average annual
value of the trade of the port for the five years 1902-1906 was
£2,410,000. This figjic includes the value ol the coal used by
vessels passing through the Suez Canal

PORTSMOUTH, EARLS OF. In 1743 John Wallop (1690^

1762) of Farley \^'allop in Hampshire was created earl of

Portsmouth He belonged to an old Hampshire family and
had been a lord of the treasuiy from 1717 to 1720, when he was
created Baron Wallpp The earldom has since been held by
his descendants, one of whom, Newton Wallop (b 1856),
became the 6th earl in 1891. This earl was a member of

parliament from 1880 to 1891, and was under-secretary of state

for war from 1905 to 1008.

PORTSMOUTH, LOUISE DE KflROUALLE, Duchess ov
(1649-1734), mistress of the English king Charles II

,
was the

daughter of Guillaume de Penancourt and his wife Mane dc
Placuc de Timeur. The name of K^roualle was derived from an
heiress whom her ancestor Fran90is de Penhodt had married in

1330. The family were nobles m Brittany, and their name was
so spelt by themselves But the form Qucrouailles was com-
monly used in England, where it was corrupted into Carwell or

Carewell, perhaps with an ironic reference to the care which the

duchess took to fill her pocket. In France it was vaiiously

spelt Queroul, Keroual and Keroel The exact date of her birth

IS apparently unknown Louise was placed early in life m the

household of Hennette, duthess of Orleans, si’^ter of ChTles II.

Saint-Simon asserts that her family threv' her in the way of

Louis XIV in the hope that she would be promoted to the place
of royal mistress In 1670 she accompanied the duchess of

Orleans on a visit to Charles 11 at Dover The sudden death
of the duchess, attributed on dubious evidence to poison, left

her unprovided for, hut the king placed her among the ladies in

waiting of his own queen It was said in after times that she

had been selected by the French court to fascinUe the king of

England, but for this there seems to be no evidence Yet when
there appeared a prospect that the king would show her favour,

the intrigue was vigorously pushed by the French ambas‘^ador,

Colbert de Croissy, aided by the secretary of stale, I^rd Arling-

ton, and his wife Louise, w'ho concealed great clev^erness and
a strong will under an appearance of languor and a rather

childish beauty (Evelyn the diarist speaks of her “ baby face '’),

yielded only when she had already established a strong hold on

the king’s affections and character Her son, ancestor of the

dukes of Richmond, was bom m 1672

The support she received from Ihc French envoy was given on
the understanding that she should serve the interests of her native
sovereign Tne bargain was confirmed by gifts and honours
from Loms XIV and was loyalW earned out by Lou#sa. The
hatred openly avowed for her ui England was due as much to her
own activity m the interest of France as to her notorious rapacity
The titles of Baroness Pctersfield, countess of Fareham and duchess
of Portsmouth were granted her for life on the 19th of August
1O73 Her penaions and money allowances of vanous kinds were
enormous. In 1O77 alone i>he received £27^x00 The French
court gave her frequeut presents, and in December conferred
upon her the ducal fief of Aubigny at t!ie request of Charles II

Her thorough understanding of the king's character < nabled htr
to retain htf hold on him to the end She contrived to escape
uninjured during the crisis of the Popish Plot in 1678 She was
strong enough to maintain her position during a long illness m
1677, and a visit to France in 1082 In February 1605 she took
measures to see that the king, who was se^etly a Roman Catholic,

did not die without confession and absolution. Soon after the kiog’fi

death she retired to France, where, except for one short visit

to England during the reign of James 11 , sne remained Her pen-
sions and an outrageous grant on the Insh revenue given her by
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Charles II were lost either in the reign of Tames II or at the Revolu-

tion of 1688 During her last years she lived at Aubigny, and was

harassed by debt The French king, Louis XIV
,
and after Ims

death the regent Orleans, gave her a pension, and protected her

against her creditors She died at Pans on the 14th of November

H Forncron, Loutse de Kiroualle (Pans, 1886), and Mrs
Colquhoun Grant, From Bnitany to Whitehall (London, i9«9)

PORTSMOUTH, a municipal, county and parliamentary

borough, and seaport of Hampshire, England, 74 m. S.W. from

London, on the London & South-Western and the London,

Brighton & South Coast railways Pop (1891), 159,278;

(1901), 188,133 This great naval station and arsenal is an

The dockyard seems to liave been regularly established about

1540, but long before that date the town was of importance as

a naval station and was used for the accommodation of the king’s

ships In 1540 it covered 8 acres of ground, abutting on the harbour

near the “ King's Stairs Cromwell added 2 acres in 1658, and
Cliarlcs II. added 8 in 1663 and 10 more m 1607. By 1710 30 acres

more had been reclaimed or bought, and by the end of the i8th

century the total area was 90 acres In 1848 a steam basin, cover-

ing 7 acres, and four new docks were opened, the dockyard ground

being extended to 115 acres m all. In 1865 large extension works

w'ere decided upon, increasing the area to 293 acres These included

a tidal basin and, opening out of it, a deep dock and two locks,

in themselves serving as large docks, which lead to three basins

and four docks An entrance was also formed between the new
tidal basin and the steam basin of 1848, and large additions were

made to the wharfage accommodation as well as to the

storehouses and factones. Subsequent improvements
included the formation of two new dry docks (1896)

with a floor-length of 557 ft and a depth of 33i ft over

the sill at high water of spring tides, the construction

of new jetties at the entrance to the tidal basin and at

the north wall, the establishment of a coal wharf with

hydraulic appliances, a torpedo range in the harbour,

the erection of various buildings such as torpedo and
gun-mounting stores, electrical shops and numerous
subsidiary works, and extensive dredging of the harbour

to increase the berthing accommodation for the fleet

Altogether the dockyard comprises 15 dry docks, 60

acres of enclosed basins, 18,400 ft of wharfage and

about 10 m of railway There is a gunnery establish-

ment in the harbour on Whale Island, the area of which

has been increased to nearly 90 acres by the accretion

of material excavated from the dockyard extension

works, and various barracks including those of the

royal inaiinc artillery at Eastney, beyond Soutbs«.a

Portsmouth {Portsmite, Fortesmuth) owes its origin

to the retreat of the sea from Porchester, and its

importance to its favourable position for a naval

station Though probably the site had long been

iritM tiM Ortuui*** flur**, k/ iii« coniroiivr H M Mry offi#* Bfnrfy Walker *c rccognizcd as a conveiiicnt laiiding-placc, no town

aggregate of four towns, Portsmouth, Portsea, Landport and 1 existed there until the 12th century, when the strategical advan-

Southsea, and occupies the .south-western part of Portsea
i
tage it offered induced Richard I. to build one. He gran^d

- ‘ ‘ ‘ ^ ^ charter in 1194 declaring that he retained the borough in his

hand, and granting a yearly fair and weekly market, freedoni

from certain tolls, from shire and hundred court and sheriffs’

aids In October 1200 King John repeated the grants, and

Island, which lies between Portsmouth Harbour and Langstone

Harbour, two inlets of the English Channel. Portsmouth

Harbour opens mto Spithead, one of the arms of the Channel

separating the Isle of Wight from the mainland. The harbour

widens mw^ards m bottle form, Portsmouth lying on the cast

shore of the neck, with Gosport opposite to it on the west side.

Portsmouth proper may be distinguished as the garrison town,

Portsea as the naval station with the dockyards, Landport is

occupied chiefly by the houses of artisans, and Southsca is a

residential quarter and a favourite watering-place Besides a

number of handsome modern churches, among which is a Roman
Catholic cathedral, Portsmouth possesses, in the church of St

,

'fhomas k Becket, a fine cruciform building dating from the
|

second half of the 12th century, in which the chancel and
|

transepts are original, but the nave and tower date from 1698,
j

and the whole was extensively restored in 1904. The garrison

chapel originally belonged to the hospital of St Nicholas, a

foundation of the 13th century Among other buildings worthy >

of mention (apart from those havmg naval or military connexion)

the principal is the town hall (1890), a fine classic buildmg

standing alone m a square, and surmounted by a handsome

clock tower Among educational mstitutions there are a large

grammar school (1879), on a foundation of 173^^ Roman Catholic

schools adjoming the cathedral, schools for engineering students

and dockyard apprentices, and seamen and marmes’ orphan

school. Ana College in Portsea was opened m 1874 for the

trammg of Jewish ministers. Victoiia Park, in the heart of the

town, contains a monument to Admiral Napier. There are

recreation grounds for the naval and military forces in the

vicinity. ITiere is a railway sUtion (Portsmouth Harbour) on

the Hard, from which passenger steamers serve Rydc m the

Isle of Wight. A ferry and a floating bridge connect with

Gosport llie port has a considerable trade in coal, timber,

fruits and agncultural produce. The parliamentary borough

returns two members. The county borough was created in

1888 The municipal borough is under a mayor, 14 aldermen

and 42 councillors. Area, 5010 acres.

Henry III m 1229 gave the “ men of Portsmouth '' the town

in fee farm and granted a merchant gild. Confirmations were

made by successive kings, and a charter of incorporation was

given by Elizabeth in 1599-1600 A new and enlarged chartei

was granted by Charles I. in 1627, by which the borough is now^

governed subject to changes by the municipal acts of the 19th

century. Portsmouth has returned two members to parliament

smee 1295 A fair on the ist of August and fourteen following

days was granted by Richard I. The first day was afterwards

changed to the 29th of June and later to the nth of July. It

was important as a trading fair for cutlery, earthenware, cloth

and Dutch metal, and was abolished in 1846 The market,

dating from 1194 and originally held on Thursday only, is now

held on Tuesday and Saturday in addition. Portsmouth was

important in the middle ages not only as a naval station but a

trading centre. There was a considerable trade m wool and

wine, and the building of the dockyards by Hemy VII further

increased its prosperity.

See Vtciorta County History, Hampshire, ih 17* seq
,
R East,

Extracts from the Portsmouth Records

PORTSMOUTH, a city, port of entry and one of the county-

seats of Rockingham county, New Hampshire, U.S A., on the

Piscataqua River, about 3 m from the Atlantic Ocean, about

45 m. E.SE of Concord, and about 54 m. N.N.E. of Boston

Pop. (1906 est), 11,123; (1910 census), 11,269. Portsmouth

is served by the Boston & Maine railway, by electric lines to

neighbouring towns, and m summer by a steamboat daily to

the Isles of Shoals. The city is pleasantly situated, mainly on a

peninsula, and has three public parks. Portsmouth attracts

many visitors during the summer season. In Portsmouth are

an Athenaeum (1817), with a valuable library; a pubhe library

(1881); a city hall; a county court house; a United States

customs-house; a soldiers’ and sailors’ monument; an equestrian
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monument by James Edward Kelly to General Fitz John Porter Ohio South-Western, the Chesapeake & Ohio and the Norfolk
a cottage hospital (1886); a United States naval hospital (1891), & Western railways, also by passenger and freight boats to

a home for aged and indigent women (1877); and the Chase home Pittsburg, Cincinnati and intermediate ports. The city has a
for children (1877). Carnegie library, a municipal hospital, an aged women’s home
A United States navy yard, officially known as the Portsmouth and a children’s home Extending along the Ohio for 8 m and

Navy Yard, is on an island of the Piscataqua but within the arranged in three groups are works of the ‘‘ Mound Builders
”

township of Kittery, Maine In 1800 Fernald’s Island was There are two sm^ll city parks, and a privately owned resort,

purchased by the Federal government for a navy yard, it was Millbrook Park. The surrounding country is a fine farming
the scene of considerable activity during the v/ar of 1812, but region, which also abounds in coal, fire-clay and building stone

was of much greater importance during the Civil War, when the Natural gas is used for light, heat and power In 1905 the city’s

famous Kearsarge and several other war vessels were built factory products were valued at ^5)7,970,674, of which 258,855
here ^ In 1866 the yard was enlarged by connecting Seavey’s was the value of boots and shoes Ihe Norfolk & Western has

Island with Femald’s, late m the 19th century it was equipped division terminals here

for building and repairing steel vessels. It now has a large
j

The first permanent settlement in the immediate vicinity

stone dry dock. On Seavey’s Island Admiral Cervera and other ' was made in 1796. In 1799 Thomas Parker, of Alexandria,
Spanish officers and sailors captured dunng the Spanish- I Virginia, laid out a village (which was named Alexandria) below

American War were held prisoners in July -^ptember 1898 the mouth of the Scioto, but as the ground was frequently flooded

Subsequently a large naval prison was erected. In 1905 the
|

the village did not thrive, and about 1810 the inhabitants

treaty ending the war between Japian and Russia was negotiated
|

removed to Portsmouth Portsmouth was laid out in 1803,
in what IS known as the Peace Building in this yard 1 incorporated as a town in 1815, and chartered as a city in 1851

In 1905 the city’s factory products were valued at $2,602,056. The Ohio and Erie canal was opened from Cleveland to

During the summer season there is an important trade with the Portsmouth in 1832.

neighbouring watering-places, there is also a lar^e transit trade PORTSMOUTH, a city of Norfolk county, Virginia, USA,
in imported coal, but the foreign commerce, consisting wholly of on the Elizabeth River opposite Norfolk. Pop. (1910 census),

imports, is small 33>i90 Portsmouth is served by the Atlantic Coast Line, the

Portsmouth and Dover are the oldest permanent settlements Seaboard Air Line, the Chesapeake & Ohio and the New York,
in the state David Thomson with a small company from Philadelphia & Norfolk (Pennsylvania system), the Southern,

Plymouth, England, in the spring or early summer of 1623 and the Norfolk 8c Western railways, by steamboat lines to

built and fortified a house at Little Harbor (now Odiorne’s Washington, Baltimore, New York, Providence and Boston, by
Point in the township of Rye) as a fishmg and trading station ' ferries to Norfolk, and by electric lines to numerous suburbs
In 1630 there arrived another band of settlers sent over by the There is a 30-ft channel to the ocean. Portsmouth is situated

Laconia Company They occupied Thomson’s house and ' on level ground only a few feet above the sea, it has about 2^ m.
Great Island (New Castle) and built the Great House ” on ' of water-front, and adjoins one of the richest truckmg districts

what IS now Water Street, Portsmouth This settlement, with ' in the Southern States Among the principal buildings arc the

jurisdiction over all the territory now included in Portsmouth, county court house, city hall, commercial building. United

New Castle and Greenland, and most of that in Rye, was States naval hospital, post office building, high school and
known as Stiawberry Banke ” until 1653, when it was incor-

|

the Portsmouth orphan asylum, King’s Daughters’ hospital

porated (by the government of Massachusetts) under the name and the old Trinity Church (1762). In the southern part of the

of Portsmouth There was from the first much trouble between ' city is a Lffiited States navy yard and station, officially the

its Anglican settlers sent over by Mason and the Puritans from 1 Norfolk Yard (the second largest in the country), of about 450
Massachusetts, and in 1641 Massachusetts extended her juris-

, acres, with three immense dry docks, machme shops, ware-

diction over this region In 1679, however, New Hampshire 1 houses, travelling and water cranes, a training station, torpedo-

was constituted a separate province, and Portsmouth was the
|

boat headquarters, a powder plant (20 acres), a naval magazine,
capital until 1775 In 1693 New Castle (pop 1900, 581), then a naval hospital and the distribution headquarters of the United
including the greater part of the present township of Rye, was States Marine Corps. The total value of the city’s factory

set apart from Portsmouth, and in 1703 Greenland (pop 1900, products m 1905 was only $145,439 The city is a centre of the

607) was likewise set apart. One of the first military exploits Virginia oyster “ fisheries.” Portsmouth and Norfolk form a

of the War of Independence occurred at New Castle, where there customs district, Norfolk being the port of entry, whose exports

was then a fort called William and Mary In December 1774 a m 1908 were valued at $11,326,817, and imports at $1,150,044
copy of the order prohibitmg the exportation of military stores Portsmouth was established by act of the Virgmia assembly

to America was brought from Boston to Portsmouth by Paul m 1752, incorporated as a town in 1852 and chartered as a city

Reveie, whereupon the Portsmouth Committee of Safety in 1858 Though situated m Norfolk county, the city has been
organized militia companies, and captured the fort (Dec 14) smee its incorporation adnrunistratively independent of it

In 1849 Portsmouth was chartered as a city. Shortly before the War of Independence the British established

Portsmouth was the biii:hplace of Governor Bcnmng Wentworth
(1696-1770) and his nephew Governor John Wentworth (1737- 1

1820), of Governor John Langdon (i 739-*i 8 i9); of Tobias Lear
|

(1762-1816), the private secretary of General Washington from I

1785 until Washington’s death, consul-general at Santo Domingo
j

in 1802-1804, and negotiator of a treaty with Tripoli in 1805, of I

Benjamin Penhallow Shillaber (1814-1890). humorist, who is
j

best known by his Life and Saytngs of Mrs Partington
1

of James T. Fields, of Thomas Bmley Aldrich and of General
j

Fitz John Porter. From 1807 to i8i6 Portsmouth was the home
|

ef Daniel Webster. !

a marine yard where the navy yard now is, but during the war
it was confiscated by Virginia and in 1801 was sold to the United
States In April 1861 it was burned and abandoned by the

Federals, and for a year afterwards was the chief navy yard
of the Confederates. Here was constructed the iron-clad
“ Virginia ” (the old “ Memmac ”), which on the 9th of March
1862 fought in Hampton Roads {qv) the famous engagement
with the “ Monitor ” Two months later, on the 9th of May,
the Confederates abandoned the navy yard and evacuat^

PORTSMOUTH, a city and the county-seat of Scioto county,

Ohio, U.SA., picturesquely situated at the confluence of the

Scioto and Ohio rivers, 95 m. S. of Columbus. Pop. (1906 est.),

20,714; (1910 census), 23,481. It is served by the Baltimore 8c

1 Sec Captain G H. Preble, “ Vessels of War built at Portsmouth,
N H., 16^x868,” in New England Historical and Genealogical

Register
y
vol. xxii. (Boston, 1868); and W. E. Fentress, Csnfexma/

History of the U,S, Navy Yard at Portsmouth, N. H. ^Portsmouth,
1876).

Norfolk and Portsmouth, and the ‘‘ Virginia ” was destroyed

by her commander, Josiah Tattnall

PORT SUDAN, a town and harbour on the west coast of the
Red Sea, in 19° 37' N. 37° 12' E

, 700 m by boat S. of Suez and

495 l>y rail N E of Khartum. Pop. (1906), 4289. It is the

prmcipal port of the Anglo-Egyptian Sudan and the headquar-
ters of the customs administration. The coral reefs fringing

the coast are here broken by a straight channel with deep water
giving access to the harbour, which consists of a series of natural
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channels and basins The largest basin is 900 yds long by 500

broad and has a minimum depth of 6 fathoms. On the north

bide of the inlet are quays (completed 1909), fitted with electric

cranes^ &c* Here are the rustoms-house, coal sheds and goods

station The town proper lies on the south side of the inlet,

connected with the quays by a railway bridge Besides govern-

ment offices the public buildings mclude hospitals, and a branch

of the Gordon College of Khartum. Beyond liie bridge m the

upper waters of the inlet is a dry dock The climate of Port

Sudan is very hot and damp and fever is common Adjacent

to Uie town is an and plain without vegetation other than

mimosa thorns Some 10 m west is a line of hills parallel to

the coast

The port dates from 1905 It owes its existence to the desire

of the Sudan administration to find a haibour more suitable

than Suakin (<i*v ) for the commer( e of the country Sueh a place

was found m Mersa Sheikh Barghut (or Barud), 36 m north

of Suakin, a harbour so named from a saint whose tomb is promi-

nent on the northern point of the entrance
^
When the building

of the railv/ay between the Nile and the Sea was begun, it

was determined to create a port at this harbour— which was

renamed Port Sudan (Bander es Sudan) Up to the end of
1

1909 the total expenditure by the government alone ofi the '

town and harbour-works was ££914,320. The railway (which !

has termim both at Port Sudan and Suakm) was opened in
|

January 1906 and the customs-house m the May following

Fort Sudan immediately attracted a large trade, the value of

goods passing through it in 1906 exceeding £470,000. In 1908

the imports and exports were valued at about £750,000. It is a
;

regular port of call of British, German and Italian steamers

The imports are largely cotton goods, provisions, timber and

cement, the exports gum, raw cotton, ivory, sesame, durra,

senna, coffee (from Abyssinia), goat skins, &c Forty miles

north of Port Sudan is Mahommed Gul, the port for the mines

of Gebet w'Oiked by an English company.
1

The Foreign Office Report, Trade of Port Sudan fo/ the Year
by T B Hohler, gives a valuable account of the beginmngs of the
poit A ciiait of tho harbour was lasucd by the British Admiralty
in 1908 See also Sudan ^ Ang^o-EQVpttan

\

PORT TOWMSEND, a cit>', port of entry and the county-seat '

of Jefferson county, Washin^on, U S A
,
on Quimper Peninsula,

at the entrance to Puget Sound, about 40 m N N W of Seattle.

Pop. (1905, state census), 5300. The city is served by the Port

Townsend Southern railway (controlled by the Northern Pacific,

but operated independently) and by steamship lines to Victoria

(British Columbia), San Francisco, Alaska and Oriental ports

The harbour is 7^ m. long and 3^ m. wide, and is deep, W'ell
,

sheltered and protected by three forts, of which Fort Worden is
|

an excellently equipped modern fortification ranking with the

forts at Portland (M^ne), San Francisco, Boston and New York
j

The United States government has at Port Townsend a customs-
,

house, a revenue cutter service, a manne hospital, a quarantine
;

station and an immigration bureau. Port Townsend is the port of

entry for the Puget Sound customs dustnet In 1908 its exports

were valued at f)37,547,553, much more than those of any other

American port of entry on the Pacific, its imports were valued

m 1908 at 11^21,876,361, bemg exceeded among the Pacific ports

by those of San Francisco only The city has a considerable

trade m gram, lumber, fish, livestock, dairy products and oil,

Its manufactures include boilers, machinery and canned and
pidded fish, especially salmon and herring. Port Townsend was
settled in 1854, incorporated as a town m i860 and chartered

as a aty m 1890

FORTOGAIh a republic of western Europe, formmg part of

the Iberian Peninsula, and bounded on the N and E by Spam,
and on the S, and W by the Atlantic Ocean. Pop (1900),

SyOx6,^7; area, 34,254 sq. m. These totak do not include the

inhabitants and area o! the Azores and Madeira Islands, which
are officially regarded as parts of contmental Portugal In shape

the country lesembles a roughly drawn paralletogram, with
Its greatest length (362 m.) from N. to S., and its greatest

breadth (140 m.) from E. to W. For map, sec Spain. The

land frontiers are to some extent defined by the course of the

four principal rivers, the Minho and Douro in the north, the

Tagus and Guadiana m the south; elsewhere, and
especially in the north, they are marked by moun
tain ranges, but m most parts their delimitation was

*

originally based on political considerations In no sense can
the boundary-lme be called either natural qr scientific, apart

from the fact that the adjacent districts on either side are poor,

sparsely peopled, and therefore little liable to become a subject

of dispute The Portuguese seaboard is nearly 500 m long, and
of the six ancient provmces all arc maritime except Traz-os-

Montes. From the extreme north to Cape Mondego and thence

onward to Cape Carv’oeiro the outline of the coast is a long and
gradual curve , farther south is the promment mass of rock and
mountam terminating westward in Capes Roca and Espichel;

south of this, again, there is another wide curve, broken by the

headland of Sines, and extending to Cape St Vincent, the south-

eastern extremity of the country The only other conspicuous

promontory is Cape Santa Maria, on the south coast. The only

deep indentations of the Portuguese littoral are the lagoon of

Aveiro (</v) and the estuaries of the Minho, Douro, Mondego,
Tagus, Sado and Guadiana, in which are the principal harbours.

The only islands off the coast are the dangerous Panlhoes and
Berlmgs (Portuguese Berlengas) off Cape Carvoeiro.

Physical Features —Few small countries contain so great a

variety of seenery as Portugal The bleak and desolate heights

of the Serra do Estrella and the ranges of the northern frontier

are almost alpine in character, although they nowhere reach

the limit of perpetual snow. At a lower level there are wide

tracts of moorland, covered m many cases with sweet-scented

cistus and other wild flowers The lagoon of Aveiro, the estuary

of the Sado and the broad inland lake formed by the Ta^us above
Lisbon (q v ), recall tlie waterways of Holland The sand-dunes
of the western coast and the Pmhal dc Leina (qv) resemble the

French Landes The Algarve and parts of Alemtejo might be-

long to North-West Africa rather than to Europe The Paiz do
Vmho, on the Douro, and the Tagus near Abrantes, with their

terraced bush-vines grown up the steep banks of the rivers, are

often compared w*th the Rhine and the Elbe The harbours

j

of Lisbon and Oporto are hardly inferior in beauty to those of

Naples and Constantinople Apart from this variety, and from
the histone interest of such places as Braga, Bussaco, Cintra,

('oimbra, or Torres Vedras, the attractiveness of the countiy is

due to its ( olourmg, and not to grandeur of form Its landscapes

are on a small scale, it has no vast plains, no inland seas, no
mountain as high as 7000 ft. But its flora is the richest in

Europe, and combines with the brilliant sunshine, the vivid but
harmonious costumes of the peasantry, and the white or pale-

tintcd houses to compensate for any such deficiency This
wealth of colour gives to the scenery of Portugal a quite distinc-

tive character and is the one feature common to all its varieties.

The orograpliy of Portugal cannot be scientifically studied except
m relation to that ol Spam, for there 19 no dividing lino between
the principal Portuguese ranges and the lughlands of Galicia,
Leon and Spanish Estrcmaclura Three so-called Portuguese
systems arc sometimes distinguished (i) the Transmontane,
stretching between the Douro and the Minho, (2) the Bcirene,
between the Douro and tho Tagus, (3) the Transtagme, south of

tho Tagus. The following ran^s belong to the Transmontane
system, which is tho southern extension of the mountains of
(xalicia Peneda (4728 ft.), formmg the watershed between the
nver Uma and tho lower Minho, the Serra do Gerez (4817 ft),

which rises like a gigantic wall between the Lima and the Homem,
and sends off a spur known as tho Amarella, Oural and Nora,
south-westward between the Homem and the Cavado*, La Raya
Scca, a continuation of Gerez, which culminates in Larouco (4390 ft

)

and contains the sources of the Cavado, Cabreira {4196 ft),

which contains the sources of the river Avo and separates the
basin of the Tamega from that of the Cavado; Marao (4642 ft ),

Villarelho (3547 ft
)
and Padrdla <3763 ft.), forming together a

large masstf between the rivers Tamega, lua and Douro; and
Nogucira (4331 ft

)
and Bornes (3944 ft ), which divide the valley of

the Tua from that of the Sabor The Beirone system comprises
two quite distinct mountam regions North of the Mondego it

includes Mositemuro (4534 ft), separatir^ the Douro from the upper
waters of its left-hand tributary the Paiva; Gralheira (3661 ft.)

between the Paiva and the Vouga, the Serra do Caramullo
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(35H ft), between the Vouga and the D&o, and the Serra cla

Lapa (3^15 ft), which gives rise to the Paiva, Tavora, Voiiga and
Dao South of these ranges, but nominally included in the same
system, is the Serra da Estrella, the loftiest ndge in Portugal
(653* ft

) The Estrella Mountains, which enclose the headwaters of

the Mondego in a deep ravine, stretch from north-east to south-west
and are continued in the same direction by the Serra de Lousl
(3944 ft

)
They form the last link in the chain of mountain ranges,

known to Spani'^h geographers as the Carpetano-Vetonica, which
extends across the centre of tho Peninsula from cast to west The
greater part of the Serra da Estrella constitutes the watershed
between the Mondego and Zczeic Lesser ranges, which are
included in the Beircne system and vary in height from 2000 to

4000 ft
,
arc the Mesas, bctv'cen the rivers Coa and Zezere, the

Guardunha and Moradal, separatmg the Zezere from the Ponsul
and Oereza, tributanes of the Tagus, the Serra do Aire, and various
ridges which stretch south-westward as far as the mountains of

Cintra (q v

)

The Transtagine Mountains cannot rightly be
described as a single systxim, as they consist for the most part of
isolated ranges or massi/<i The Serra da Arrabida (1637 ft)

rises between Cape Espichel and Setubal S3.o Mamede (3363 ft ),

with the parallel and lower Serra de Poitalegre, extends along part
of the frontier of northern Alomtojo Ossa (2129 ft), Caixciro

(1483 ft L Monfurado (1378 ft
)
and Mendro (1332 ft

)
form the high

ground oetween the rivers Sado, Sorraia and Guadiana East of

tho Guadiana the outliers of the Spanish Sierra Morena enter

Portuguese torn lory The Serra Grandola and Monte Ceical,
two low ranges stretching from north to south, skirt the coast of

southern Eslrcmadura In the extreme south the ranges arc

more closely massed together They include Monchique, with
the peak of Foya or Foia (2063 ft )

,

and various low er ranges
There are numerous largo expanses of level country, the most
notable of these being the plains {campos) of the l<»gus \ alley, and
of Aviz 01 Benavilla, Beja and Ounque, in Alemtcjo, the high
plateaux {ctina<:) of Mogadouro in Traz-os-Montes and Ourem
between the Tagus and the upper Sorraia, the highly cultivated

lowlands (veieas) of Chaves and Valen^a do Minho in the extreme
north, and the marshy flats {batxas) along the coast of Alcmtejo
and the southern shore of the low’cr Tagus
The tlirce principal rivers which flow through Portugal to the

sea—the Douro, Tagus and Guadiana— arc desenbed m separate
articles Ihe chief Portuguese tributanes of the Douro are the

Tamega, Tua andSabor on the north, tho Agueda, Coa and Paiva
on the south, of the Tagus, the Oereza, Pon‘'Ul and Zezorc on the
north, the Niza and Sorraia on the south, while into the Guadiana,
on its right or Portuguese bank, flow the Caia, Degcbe, Cobres,
Oeiras and VascSo The whole country drains into the Atlantic,

to which all the main rivers flow m a westerly direction except
the Guadiana, which tin ns south by east in the loivci part of its

course The Minho (Spanish Mtflo) is the most northerly nver ot

Portugal, and in size and importance is only inferior to the three
great waterways already mentioned It rises in the highlands of

Galicia, and, after forming for some distance the boundary between
that province and Entre-Minho-e-Douro, hills into the sea below
the port of Caminha Its length is 170 m Small coasters can
ascend the river as far as Salvatierra in Galicia (20 ra ), but larger

vessels aie excluded by a sandy bar at the mouth Between the
Mmlio and Douro the chief rivers are the Lima (Spanish Ltmta or
Antela)y which also rises m Galicia, and reaches the sea at Vianna
do Castcllo, the Cavado, which receives the Homcm on the right,

and forms the port of Espozende- in its estuary , and the Avc, which
naes in the Serra da CaWeira and issues at the port of Villa do
Conde. Between the Douro and Tagus tlio Vouga rises in tlie Serra
da Lapa and reaches the sea through the lagoon of \veiro, the

Mondego flows north-east through a long ravine in the Serra da
Estrella, and then bends back so as to flow west-south-west Its

estuary contains the imnortant harbour of Figuwra da Foz, its

chief tributaries are the Dao on the right, and Uie Alva, Ceira and
Arunca on the left, its length is 125 m of wliich 52 m are navigable
by small coasters Several comparatively unimportant streams,
cnief among which arc the Liz and Sizandro, enter the Atlantic
between the mouths of the Mondego and Tagus. Between the
Tagus and Capo St Vincent the principal rivers are the Sado,
which is formed by the junction of several lesser streams and flows
north-west to the port of Setubal

,
and the Mira, which takes a

similar direction from its headwaters south of Monte Vigia to tho
port of Villa Nova do Milfontes. On the south coast the united
waters of the Odelouca and Silves form the harbour of Villa Nova
de Portima.0, and the Algoz, Algibro or Quarteira, and the Asseca
flow into the sea farther east. Portugal abounds in hot and
medicinal springs, such as those of Caldas de Monchique, Caldas
da Rsunha and Vidago.

Geology.—By far ttio greater part of Portugal is occupied by
ancient rocks of Archean and Palaeozoic age, and by eruptive

masses which probably belong to vanous periods. All the higher

mountains are formed of these rocks, and it is only near the coast

and m the pliin of the Tagus that later deposits are found. The
Mesozoic beds form an irregular tnaugle extending from Lisbon
and Torres Novas on the south to Oporto ou the north There arc

also a narrow strip along the southern shores of the Algarve and a

few smaller patches along the western coast The Tertiary deposits
cover the plain of the Tagus and are found in other low-l^ing
areas near the coast. Of the Lower Palaeozoic rocks the Ordovician
appears to be the most widely spread. Large areas have been
r^erred to the Cambrian, but it is only at Villa Boim, about 6 m.
W S W. of Elvas, that Cambrian fossils have been found The
Ordovician beds have yielded fossils lu several places, Vallongo
and Bussaco being amongst the best-known localities Ihe suc-
cession IS similar to that of Bnttany and Spam Supposed Siliinan

beds h?ve been described at Portalegre, and in the same neigh-

bourhood Devonian fossiU have been found. The Lower Carbom-
ferous, winch belongs to the " Culm ” facics so widely spread in

central Europe^ occupies a wide area m southern Portugal
, but the

Upper Carboniferous is very restricted in extent, and occurs in

small basins like those of the Central Plateau of France, resting

unconformably upon the rocks below The deposits in these basins
consist largely of coarse sandstones ard conglomerates, amongst
which he seams of coal It is possible that some of these deposits

may belong to the Permian or at least to the Permo-Carbomferous
Of the Mesozoic systems tiic Jurassic is the most widely spread.

Supposed Triassic beds aie found, but they arc confined chiefly to
the eastern margin of the Mesozoic area north of Lisbon The
juiassic deposits are partly marine and partly fresh-water or
terrestnal, including ,beds of lignite On the wnole, excepting m
eastern Algarve, the Upper Jurassic Ixidsmdicate the neighbourhood
of a shore-line The Cretaceous system is very limited in extent,

Its most inti resting feature is the occurrence near its summit,
north of Cape Mondego, of sands and gravels containing plant
remains Here Loth cretaceous and Tertiary forms are found,
and the Mondego beds seem to represent the passage between tlie

two systems At the close of the Cretaceous period great eruptions
of basalt and basaltic tuff took place, especially m the Lisbon area.
The volcanic rocks then formed are follow Cfl by marine deposits
of Oligocene and Miocene age Towards the north these are
associated with fresh-water limestones, indicating the presence ot

la.nd in that direction Marine Pliocetie beds occui at the mouth
of the Tagus The contemporaneous bods inland are of fiesh-

water origin Eruptive masses of vaiiomr age arc found in many
localities The Cintra granite sends veins into the l>asc of the Upper
Jurassic, and 13 very probably of Tertiary age The Serra de
Monchique is petrographically of great interest It consists chiefly
of elatxililc -syenite and other rocks derived fiom the same igneous
magma

Climate —The climate of Portugal is equable and temperate
Lisbon, Coimbra, Evora and Oporto have mean temperatures
between 60° and 61 5° F ,

and the daily variation nowhere exceeds
23"^ This equability of temperature is partly caused by the very
heavy rainfall precipitated on Portugal as one of the westernmost
countnes of Europe and the one most exposed to the Atlantic
The rainfall has been as heavy as 16 ft in a year, and sometimes,
as in the winter of 1909-1910, great damage is wrought by floods
Heavy fogs are also common aloiig the coast, rendermg it dangerous
to ships The rainfall is heaviest in the north and on the Serra
da I stixlla, it IS least in Algarve A hue climate and equability
ot Icuiperaturo are not univx'rsal in Portugal, they arc to be enjoyed
mainly m Beira and Estremadura, especially at Cintra and Coimbra,
and m the northern provinces In the deep valleys where tine

mouutoans keep off the cool winds, it is excessively hot m summer,
while on tho summits of the mountains snow lies for many months
The meteorological station on the SeiTa da Estrella, with a mean
annual temperature of 4^+7'^ coldest spot in Portugal
in which systematic observations are taken Montalcgre has a
mean ot 48 3° and Guarda of 50 3° Even in Lisbon the yearly
variation is not less than 50^ In Alemtcjo the climate is very
unfavourable, and, though the heat is not so great as in Algarve
(where Lagos has a mean of 63®), the* country has a more deserted
appearance; while in winter when the Tagus overflows un-
healthy swamps are left Notwithstanding that Algarve is rvotter

than Alcmteio, a profuse vegetation takes away much of the tiopical
effect Portugal is very rarely visited by thunderstorms, but
shocks of earthquake are frequently felt, and recall the great earth-
quake of Lisbon (^i».) in 1755

Jb4^una and Flora.—An account of tho fauna of the Ibenan
Peninsula as a whole is given under Spain Wolves are found
in the wilder parts of the Serra da Estrella, and wild boars are
preserved in some districts. As far as the constituents of its flora
are concerned Portugal is not very dissimilar from Spam, but their
dkitnbuUou is peculiar. The vegetation of Spain is uistnbuted
m clearly marked zones, but over the whole of Portugal, except
the hottest parts of Algarve and Alemtcjo, the plants of northern
Europe flourish side by side with cacti, palms, aloes and tree-ferns
(see Cintra) This is largely due to the fact that the moisture*
laden w nds from the Atl^tic penetrate almost as far inland as
the Portuguese frontier, but do not reach the interior ot Spain
The soil IS tcrtile, and the indigenous flora has been greatly enrichedW tho importation of such plants as the agave, the Mexican opuntia,
the American maple, the Australian euc^yptuus, the Scotch fir and
the so-called Portuguc&o cypress {CuprcssiAs li4siiamca) from tho
Azores. There are many nne tiacts of forest, among which inay
bo mentioned the famous convent-wood of Bussaco {qv)\ cork
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trees are extensively cultivated, Barbary oaks (Quercus ballota^

Port ctzinhexra) furnish edible acorns and excellent timber for

charcoal, and carob-trees (Ceratoma stltqua, Port alfarrobetra) also

produce edible seed-pods somewhat resembling beans Elms,
limes and poplars are common north of the Tagus, ilexes, arau-

carias, myrtles, magnolias and a great variety of conifers in all

parts The Serra da Estrella has a rich alpine Aora, and the lagoon
of Aveiro contains a great number of aquatic plants

Inhabitants —The population of Portugal numbered 4,550,699
in 1878, 5,049,729 m 1890, and 5,423,132 in 1900 These totals

include the inhabitants of the Azores and Madeira, which
together amounted to 406,865 in 1900 Few immigrants enter

the country, but the birth-rate is about 30 per 1000, while the

mortality is only about 20 per 1000 Large bodies of emigrants,

chiefly recruited from the sober, hardy and industrious peasantry
of tlie northern provinces, annually leave Portugal to seek

fortune in America A few go to the Portuguese colonies, the

great majority to Brazil Many of these emigrants return with
considerable savings and settle on the land The mortality

IS highest among male children, and the normal excess of females

IS m the proportion of 109 to 100 Six-sevenths of the popula-

tion of continental Portugal inhabit the provinces north of the

Tagus The density of population is greatest m Madeira

(479*5 per sq m in 1900), Entre-Minho-e-Douro (419 5) and the

Azores (277*9); nowhere else does it reach 200 per sq m. In

\lemtejo the percentage sinks to 45 i, and for the whole
country, including the islands, it amounts only to 152 8.

The Portuguese people is composed of many racial elements

Its earliest known ancestors were the Iberians {q v) The peas-

antry, especially in the north, are closely akin to the Galician and
Asturian Spaniards m character, physique and dialect, and these

three ethnical groups—Portuguese of the north, Galicians, Astu-

rians—may perhaps be regarded as the purest representatives of

the Spanish stock The first settlers with whom they inter-

married were probably Carthaginians, who were followed m
smaller numbers by Greeks, but the attempts which have some-

times been made to ascribe certain attributes of the Portuguese

to the influence of these races are altogether fanciful The
Romans, whose supremacy was not seriously threatened for

some SIX centuries after the Punic Wars, gave to Portugal its

language and the foundation of its civilization
,
there is, however,

no evidence that they seriously modified the physical type or

character of its people. In these respects the Sucvic and
Visigothic conquests left a more permanent impression, especially

m the northern provmces After 71 1 came the long period of

Moorish \t,e Arab and Berber) predominance. The influence of

the Moors was greatest south of the Tagus. In Alemtejo, and
still more in Algarve, Arab and Berber types are common

,
and

the influence of these races can everywhere be discerned in the

architecture, handicrafts and speech of the peasantry. So
complete was the intellectual triumph of the Moors that an

intermediate “ Mozarabic population arose, Portuguese m
blood, Christian m religion, but Arab m language and manners
Many of the Mozarabs even adopted the characteristic Mahom-
medan rite of circumcision Under the tolerant rule of Islam

the Portuguese Jews rose to a height of wealth and culture

unparalleled in Europe, they intermarried with the Chnstians

both at this period and after their forced conversion by King
Emanuel I. (1495-1521) After 1450 yet another ethnical

element was introduced into the nation, through the importation

of African slaves m vast numbers Negroid types arc common
throughout central and southern Portugal. No European race

confronted with the problem of an immense coloured population

has solved it more successfully than the Portuguese and their

kinsmen in Brazil, m both countnes mtermarnage was freely

resorted to, and the offspring of these mixed unions are superior

m character and intelligence to most half-breeds.

National Characteristics ,
—^The normal type evolved from

tlus fusion of many races is dark-haired, sallow-skmned, brown-
eyed and of low stature. The poorer classes, above all the fisher-

men and small farmers, are physically much finer than the well-

to-do, who are prone to excessive stoutness owing to their more
sedentary habits. The sUplc diet of the labouring classes and

small farmers is fish, especially the dried codfish called bacalhdOy

nee, beans, maize bread and meal, olive oil, fruit and vegetables.

Meat IS rarely eaten except on festivals. In Alemtejo chestnuts

and figs are important articles of diet Drunkenness is extremely

rare. There is no single national dress, but a great variety of

picturesque costumes are worn. The sashes, broad-brimmcd
hats and copper-tipped quarterstaves of the ^en, and the bril-

liant cotton dresses and gold or silver filigree ornaments worn on
holidays by the women are common throughout the country;
but many classes have their own costumes, varying in detail

according to the district or province. These costumes may be

seen at their best at bull-fights and at such popular festivals

as the romanas or pilgrimages, which combine religion with the

attractions of a fair The national sport of bull-fighting {q v,)

is conducted as humanely as possible, for the Portuguese are

lovers of animals The artistic sense of the nation is perhaps
greatest among the peasantry, although Portugal has the most
illiterate peasantry in western Europe. It is manifested in

their poetry and music even more than m their admirable

costumes and m the good taste which has preserved the Roman
or Moorish forms of their domestic pottery. Even the men and
women who till the soil are capable of improvizing verse of real

merit, and sometimes excel in the ancient and difficult art of

composmg extempore amoebean rhymes. In this way, although

the ancient ballads are not forgotten, new words are also fitted

to the plaintive folk-tunes {fados) which every farm-hand knows
and sings, accompanied sometimes by a rude clarinet or bag-

pipes, but more frequently by the so-i ailed Poituguese guitar

—

an mstrument which resembles a mandolin rather than the

guitars of Italy and Spam The native dances, slow but not

ungraceful, and more restrained than those of Andalusia or the

south of France, are obviously Moorish in 01 igin, and depend for

their mam effects on the movement of the arms and body Many
curious superstitions survive in the country districts, including

the beliefs m witches {fetit^etraSy bruxas) and werewolves (lobts-

hofnefts)y in sirens {seretas) which haunt the dangerous coast and
lure fishermen to destruction, m fairies (fadas) and m many
kinds of enchantment. It will be observed that the nomen-
clature of Portuguese folk-lore suggests that the popular supersti-

tions are of the most diverse origin—Latin, Greek, Arabic,

native : lobtshomem is the Latin lupus homo, wolf-man, sereia

is the Greek (rcipip/, bruxa is Arabic, jetU^eira and fada Portuguese.

Other beliefs can be traced to Jewish and African sources.

Chief Towns—The chief towns of Portugal are Lisbon (pop.

1900, 356,009), the capital and principal seaport; Oporto

(167,955), ^he capital of the northern provmces and, after Lisbon,

the most important centre of trade, the seaports of Setubal

(22,074), Ilhavo (12,617), Povoa de Varzim (12,623), Tavira

(12,175), (ii^7^9X ^var (10,462), Olhao (10,009), Vianna do
Gastello (10,000), Aveiro (9975), Lagos (8291), Leixoes (7690)
and Figueira da Foz (6221); and the inland cities or towns of

Braga (24,202), Loul4 (22,478), Coimbra (18,144), Evora (16,020),

Covilha (15,469), Elvas (13,981), Portalegre (11,820), Palmella

(11,478), Torres Novas (10,746), Silves (^87), Lamego (9471),

Guimaries (9104), Beja (8885), Santarem (8628), Vizeu (8057),

Estremoz (7920), Monchique (7345), Gastello Branco (7288),

Abrantes (7255), Torres Vedras (6^), Thomar (6888), Villa

Real (6716), Chaves (6388), Guarda (6124), Cmtra (5914),

Braganza (5535), Mafra (47<^X Leiria
(4459h Batalha (3858),

Almeida (2330), Alcobaga (2309), Bussaco (1661). All these are

described in separate articles

Communicattons —Up to 1851 there was practically no good
carnage road in the country except the highway between Lisbon
and Cmtra In 1853 the work of constructing a proper system of

roads was undertaken, and by the end of the century all the larger

towns were linked together by the mam or " royal ** highways
to which the “ district " and mumcipal ” roads were subsidiary

Each class of road was named after the authority responsible for its

construction and upkeep In some of the remoter rural districts

there are only bridle-paths, or rough tracks, which become almost

impassable in wet seasons, and are never suitable for vehicles less

solid than the Portuguese ox-carts The first railway was opened
in 1853 to connect Lisbon with Badajoz In 1910 i 75f

were

completed, of which 672 m. were state lines The JPortuguese
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railways meet the Spanish at Valen9a do Minho on the northern
frontier, at Barca d^Alva, at Villar Formoso, near Valencia do
Alcantara, and near Badajoz on the eastern frontier In some of
the chief towns there are electric tramways The most important
internal waterways are the lower Yagus and the Douro between
Oporto and the Pau do Vinho. In 1908, 11,045 vessels of 19,354,967
tons entered Portuguese sea^rts, but a very la^e majority of

these ships were foreign, and especially British The postal and
telegraphic services are adequate, telcjihone systems are installed

in Lisbon, Oporto and other lar^o towns, and the Eastern Telegraph
Co has an important cable station at Carcavellos near Lisbon (q v.).

Land Tenure —Four modes of land tenure are common in

Portugal The poor and thinly-peopled region of Alcmtcjo is

divided into large estates, and cultivated by tenant farmers
Numerous estates m various provinces are held on the metayage
system t;

)
In the north, where the land is much subdivided,

peasant proprietorship and a kind of emphyteusis (see Roman
Law) are the most usual tenures The Portuguese form of emphy-
teusis IS called aforamento, the landlord parts with the user of his
property in exchange for a quit-rent {foro or canon) He may
evict his tenant should the rent be in arrear for five years, and
may at any time distrain if it be overdue, but he cannot otherwise
interfere with the holding, which the tenant may improve or
neglect Should the tenant sell or exchange his interest m the
property, the right of pre-emption is vested in the landlord, and
a corresponding nght is enjoyed by the tenant should the quit-
rent bo lor sale As this tenure is very ancient, though modified
in 1832 and 1867, the value of such holdings has been greatly
enhanced with the improvement of the land and the decline in

the purchasing power of currency

Agriculture —Many of the instruments and processes of Portu-
guese agriculture and viticulture were introduced by the Romans,
and are such as Columella described in the ist ccntuiy a d The
characteristic spnnglcss ox-cart which is used for heavy loads
may bo seen represented on Roman frescoes of even earlier date
One form of plough still used consists of a crooked bough, with an
iron share attached Oxen arc employed for all field-work, those
of the commonest breed are tawny, of great muscular poiier, very
docile, and with horns measuring 5 or 6 ft from tip to tip The
ox-yokes arc often elaborately carved in a traditional pattern in

which Gothic and Moorish designs are blended The Moors intro-
duced many improvements, especially in the system of irrigation,

the characteristic Portuguese wells with then perpetual chains or
buckets are of Moorish mvention, and retain their Moonsh name of
norat In all, rather more than 45 % of the country is uncultivated,
chiefly in Alemtejo, Traz-os-Montes and the Serra da Estrella
The prmcipal gram-crops are maize, wheat and rye, rice is grown
among the marshes of the coast Gourds, pumpkins, cabbages
and other vegetables are cultivated among the cereals The
large onions sold m Great Britain as Spanish are extensively pro-
duced m the northern provinces Every district has its vine-

yards, the finest of whicn arc in the Paiz do Vmho (see Oporto
and Wine) The bush vines of this region are more exposed to
the attacks of Otdtunt Tucken, which invaded the country m 1851,
and of Phylloxera vastatrtx, which followed in 186^ than the more
deeply-rooted vmes trained on trellises or trees. Jroth these pests

have been successfully combated, largely by the use of sulphur and
by giaftmg immune American vines upon native stocks In
addition to grapes the commoner fruits include quinces, apples,

pears, cherries, limes, lemons and loquats (Port neshras) , Condcixa
IS famous for oranges, Amarante for peaches, Elvas for plums,
the southern provinces for carobs and figs Large quantities of

olive oil are manufactured south of the Douro, Almost all cattle,

except fighting-buUs, are stall-fed The fighting-bulls are chiefly

reared in the marshes and alluvial valleys, they are bred for strength
and swiftness rather than size, and a good specimen should be
sufficiently agile to leap over the inner barrier of the arena (about
68 in high) Large herds of swine are fed in the oak and chestnut
woods of Alemtejo; sheep and goats are reared in the mountains,
where excellent cheeses are made from goats’ milk.

Fisheries —About 50^000 Portuguese are classed as hunters and
fishermen The majonty of these are employed in the sardine
and tunny fisheries This mdustry is earned on in a fleet of more
than 10,000 small vessels, mcluding the whalers of the Azores and
the cod-boats which operate outside Portuguese waters The
fishermen and fisherwomen form a quite distinct class of the people,
both sexes are noted for their bodily strength, and the men for

their bold and skilful seamanship Tunny and sardines are cured
and exported in large quantities, oysters are also exported, and
many other sea fish, such as hake, sea-bream, whiting, conger
and various flat-fish are consumed in the countiy In the early

years of the 20th century the competition of forei^ steam trawlers

mflicted much hardship on the fishermen. The average yearly
value of the fish landed in Portugal (exclusive of cured fish from

foreign countries) is about ;^8oo,ooo Salmon, lampreys and eels

^e caught in some of the larger rivers
,
trout abound in the streams

of the northern provinces, but many fresh-water fish common
elsewhere in Europe, including pike, perch, tench and chub, are

not found.

Mines —It is usually stated that Portugal n nch m mmerals,
especially copper, but that want of capital and, especially in the
south, of transport and labour, has retarded their exploitation
The mineral deposits of the country are very vaned, but their
extent is probably exaggerated The average yearly output from
1901 to 1905 was worth less than ;£30o,ooo Copper is mined in
southern Portugal Common salt (chiefly from Alcaccr do Sal
near Setubal), gypsum, lime and marble are exported, marble and
granite of fine quality abound in the southern provinces. Iron is

obtained near Beja and Evora, tin in the distnct of Braganza
Lead, wolfram, antimony and auriferous miartz exist in the dis-

tricts of Coimbra, Evora, Beja and Faro Ligmtc occurs at many
points around Coimbra, Leiria and Santarem, asphalt abounds
near Alcobaca, phosphonte, asbestos and sulphur are common
south of the Tagus Petroleum has been found near Torres Vedras,
pitchblende, arsenic, anthracite and zinc are also mined Gold
was washed from some of the Portuguese rivers before the Chnstian
era, and among the Romans the auriferous sands of the Tagus
were proverbially famous, it is, however, extremely improb^le
that large quantities of gold were ever obtained in this region,

although small deposits ot alluvial gold may still be found m the
valleys of the Tagus and Mondego

Manufactures —The Methuen Treaty of 1703 prevented tlic

eatabhshment of some manufacturing industries in Portugal by
securing a monopoly for British textiles, and it was only after 1892
that Portuguese cotton spinning and weaving were fostered by
heavy protective duties In 20 years these industries became the
most im^rtant in tlie country after agriculture, the wine and
cork trades and the fisheries In connexion with the wine trade
there are many large cooperages, cork products are extensively
manufactured for export Lisbon is the headquarters of the
ship-building trade Here, and in other cities, tanning, distilling,

various metallurgical industries, and manufactures of soap, flour,

tobacco, &c
,
arc carried on, the entire output is sold in Portugal

or its colonies There is a steady trade in natural mineral waters,
which occur in many parts of continental Portugal and the Azores
From the 16th century to the i8th many artistic handicrafts were
practised by the Portuguese in imitation of the fine pottery, cabinet-
work, embroidenes, Ac

,
which they imported from India and Persia.

Portuguese cabinet-work deteriorated in the 19th century, the glass-
works and pottenes of the Aveiro and Leiria districts have lost
much of their ancient reputation, and even the exquisite lace of
Peniche and Vianna do Gastello is strangely neglected abroad
The finest Caldas da Rainha china-ware, with its fantastic repre-
sentations of birds, beasts and fishes, still commands a fair price
in foreign markets, but the blue and wliite ware originally copied
from Delft and later mo<lificd under the influence of Persian pottery
is now only manufactured m small quantities, of inferior quality
bkilful copies of Moonsh metal-work may be purchased in the gold-
smiths’ and silversmiths’ shops of Lisbon and Oporto, conspicuous
among these are the filigree ornaments w'hich are bought by the
peasant women as investments and by foreign visitors as cunosities
In 1900 the total industrial population of Portugal was 455,296
Commerce —The annual value of the foreign trade of Portugal

amounts appioximately to 9,000,000 The lollowing table shows
the value for five years of the exports, and of all imports not re-
exported (exclusive of coin and bullion) —

Years Exports Imports

1901 /6,284,8oo £12,849,622
1902 ;t6,318,888 £12,354,800
1903 ^6,800,7 10 £13,068,000
1904 ^6,824,692 £13,801,622
1905 £6,460,000 £13,486,666

In 1910 the principal exports, in ordei of value, were wine (chiefly

port, common wines and Madeira), raw and manufactured cork,
preserved fish, fruits and vegetables, cottons and yarn, copper ore,

timber, olive oil, skins, grain and flour, tobacco and wool The
imports were raw and manufactured cotton, wool and silk, wheat
and maize, coal, iron and machinery, dried codfish^ sugar, nee,
hides and skins, oils The United Kingdom, which annually
purchases wine to the value of about ;^9oo,ooo and cork to the
value of about £$00 000, is the chief consumer of Portuguese goods,
and the chief exporter to Portugal Germany and the Umted
States rank respectively second and third among the countries

which export to Portugal, Spam, which buys bullocks and pigs,

Brazil, wnich buys wine, and the Portuguese colomes, which buy
textiles, are among the chief purchasers of Portuguese products
In addition to its direct foreign commerce Portugsu denves much
benefit from its share in the trade between South Amenca and
Europe. Large liners from Liverpool, Southampton, London,
Hamburg, Havre and Antwerp call regularly for passengers or

cargo at Leixoes or Lisbon^ or both ports, on their way to and
from South Amenca (especially Brazil) In connexion with this

trade an important tounst traffic, chiefly from Great Bntain and
Germany, was developed towards the end of the 19th century

Banks and Money.—In 1910 the Bank of Portugal, to which the

XXII 5 a
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treasury was deeply indebted^ had a capital of ;{i,joo,ooo, and a
monopoly <rf note isirae ra continertal Portugal, but the notes of the

Ultramarine Bank circulated m the colonies. The notes of the Bank
of Portugal in circulation amounted in value to about /i 4,000,000.

For an account of the Monte Pio Coral, which is a oombmcd hank,
pawnbrokmg establishment and benefit society, see Pawnbroking.
the deposits in the Monte Pio and the State Savings Bank amounted
in jgjo to some ^5,'228,000 There are also many private banks,
including savings banks Gold 13 the standard of value, but the
actual currency is chiefly Bank of Portugal notes. The values of

com and notes are eiMessed in multiples of the teat (plural rets),

a monetary unit which does not actually exist. The milrcis, 1000
reis Offthe par value of 4s 5d (cu* 4-5 milreis to the ponnd sterling) and
the oonto of rcis (1000 milreis) are used for the calculation <il large

sums Gold pieces of 10, s, 2 and 1 milreis were coined up to

1891; 10, 5, and 2 testoon {(estdo) pieces, worth respectively 1000,

500 and 200 reis, are coined in silver, testoons of 100 reis and half

testoons of 50 reis, in nickel; pieces of ao, 10 and 5 reis in bn^nae.
rhe milreis fluctuates widely in value, the balance of exchange
being usually adverse to Portugal; for the purposes of tlua article

the nulreis has been taken at par. The Bntish sovereign is legal

tender for 4500 reis, but in practice usually commands a premium
The metnc system of weights and measures has been ofhciaily

adopted, but many older standards are used, such as the hbra
(ioi2tt avoirdupois), alque^re (0-36 imperial bushel), moto (278
imp bushels), nlmude of Lisbon (3 7 imp gallons) and tdmude of
0|X)rto (5*6 imp gallons)

Finance —For the five financial years, 1901-1902 to 1905-1906,
tlie average revenue of Portugal ^vas about 3, 300,000 and the
average expenditure 3,466,000. The chief sources of revenue
wore customs duties, taxes on land and industries, duties on tobacco
and breadstnflfs, the Lisbon octroi, receipts from national pioperty,
registratioii and stamps, Ac The heaviest expenditure (nearly

;f5,ooo,ooo) was incurred for the service of the consolidated debt;
payments for the civil list, cortes. pensions, Ac

,
amounted to more

than jf2,ooo,ooo, and the cost of public works to nearly as large

a sum. The mimstnes of war and marine together spent about
^2,500,000 each year The piuctice of meeting deficits by loans,

together with the great expenditure, after 1853, on public works,
especially roads and railways, explains the rapid growth of the
national debt m modem times In 1853 the total public debt,
internal and external, amounted to 2.082,680 It exceeded

/90,000,000 in 1890, and m 1801-1892 the nnancos of the kingdom
reached a crisis, from which there was no escape except by arrang-
ing for a reduction ra the amount payable as interest (see History,
Mow). By the law of the 26th of February 1892 30 % was de-
ducted from the internal debt payable m currency; by the law of
the 20th of April 1893 064 % was deducted from the interest on
the external debt, due in gold, A law of the 9th of August 1902
provided for the conversion of certain gold debts into three
senes o( consolidated debt, at reduced interest In 1909 the total
outstanding debt amounted to ;(i6i,837,43o, made up as
followa* new oxtemal 3 % converted in three series, ;^34,223,465,

4i% tobacco loan, £y,267,490, internal 3 % (quoted in London),
13,132,970 Internal debt at 3, 4 and 4J % was also outstanding

to the amount of ^^7,213,306.

CanstituHon —Up to October 1910 the government was an
hereditary and constitutional monarchy, based on the constitu-

tional charter which was granted by King Pedro IV on the 29th of

April 1826, and was afterwards several times modified; the most
important changes were those effected by the acts of the 5th of

July 1852, the 24th of July 1885, and the 28th of March and 25th
of September 1895 The revolution of the 5th of October 1910
brought the monarchy to an end and substituted republican
government for it. The monarchical constitution recognized four

powers in the state—the executive, moderating, legislative and
judicial. The two first of these were vested in the sovereign, who
might be a woman, and who shared the legislative power with
two chambers, the Camara dos Pares or House of Peers, and
the Camara dos DepiUados or House of Commons; these were
collectively styled the Cortes Geraes, or more briefly the Cortes,

The royal veto could not be imposed on legislation passed

twice by both houses The annual session lasted four months,
and a general election was necessary at the end of every four

years, or immediately after a dissolution, A committee repre-

.senting both houses adjudicated upon all cases of conflict
|

between Peers and Commons; should it fail to readi a decision,

the dispute was referred to the sovereign, whose award was
final. Up to 1885 some members sat in the House of Peers by
hereditary right, while others were nominated for life. It was
then decided that such rights should cease, except in the case

of princes of royal blood and members then sitting, and that

tCONSTITUTION

when all the hereditary peerages had lapsed the house should
be composed of the princes of the royal blood, the archbishops

and bishops of the continental dioceses, a hundred l^islative

peers appointed by the king for life, and fifty elected every new
parliament by the Commons In 1895 the number of nominated
life peers was reduced to ninety and the elective branch was
abolished Subject to certain limitations apd to a property

qualification, any person over 40 years of age ^'as eligible

to a peerage. The titles and social position of the Portuguese
aristocracy were not affected when its political privileges were

abolislied. In the nomination of life peers, and in certain

admimstrative matters the sovereign was ^vised by a council of

state, whose tweh^ members were nominated for life and were
principally past or present ministers. The sovereign exercised

his executive power through a cabinet which was responsible to

I the cortes, and consisted of seven members, representing the

ministries of (i) the mtenor, (2) foreign affairs, (3) finance,

(4) justice and worship, (5) war, (6) marine and colonies, (7)

public works, industry and commerce. The House of Commons
w-as composed of 148 members, representing the 26 electoral

divisions of Portugal, the Azores and Madeira, which returned

1 13 elected members and 35 representatives of minonties, and
of 7 members representing the colonies Peers, naturalized

foreigners and certain employees of the state were unable to sit in

the House of Commons, members were required to be giaduates

of one of the highest, secondary or professional schools, or to

ixissess an income of not less than 400 milreis (£88). All

members might, m connexion with their official duties, tiavel free

on railways and ships owned by the state, but since 1892 none
had received any salary except the colonial members, who were
paid 100 milreis (£22) per month during the session, and 50
milreis (£11) per montlx during the remainder of the year. All

male citizens ai years old who could read and write, or who paid
taxes amounting to 500 reis yearly, had the parliamentary

franchise, except convicts, beggars, undischarged bankrupts,

domestic servants, workmen permanently employed by the state

and soldiers or sailors below the rank of commissioned officer.

(For changes made under republican nile, see History, § 8.)

Local (government —Coatmental Portugal was formerly divided
for adinmistrativo purposes into six provinces which corresponded
to a great extent with the natural geographical divisions of the
country and arc described in separate articles, the names of these,
which are still commonly used, are Entre-Minho-e-Douro (also

called Entre-l>ouro-e*Minho or Minho), Trai-os-Montes, Beira»
Estremadura, Alomto]0 and Algarve* The province of Douro,
another administrative division of less antiquity, compnsed the
present districts of Avciro and Oporto, or part of Beira and Entre-
Minho-c-Douro. The six ancient provinces were subdivided on
the 28th of June 1833 into districts, each named after its chief
town, as foUowrs Lntre-Minho-e-Douro into Vianna do Castello,

Braga, Oporto. Tra^-os-Montes, into Villa Keal, Braganza, Beira,
into Avearo. Vizcu, Coimbra, Guarda, Castello Branco, Estremadura,
into Lcina, Santarem, Lisbon, Alemtejo, into Portalegre, Evora,
Beja; Algarve was renamed Faro In 1910 the Azores comprised three
districts and Madeira formed one Each distnct was governed by a
ccwnmission composed of (i) the civil governor, who was nominated
by the central authonty and presided over the commission, (a) the
administrative auditor, and (3) three members chosen by indiroct
suffrage. The districts were divided into communes (concelkos),

each administered by on elected council, and a mayor nominated
Ijy tlxo central authonty. The mayor could not preside over the
council, which appointed one of its own members to preside and to
give cfiect to its docisions. The communes were subdivided into

parishes (Jregnestas), which were administered by the elected council

ifunta de parockva) over which the parish priest {preshtiero) pre-

sided, and by the regedor, an official vmo represented the mayor of

the commune and was nominated by the civil governor. The central
authonty liad almost complete control over local administration
through its representatives, the civil^governor, mayors and resfedores.

Justice,—In 1910 Portimal was divided into 193 judicial distncts

(comarcas), in each of which there was a court of first instance. The
three courts of appeal (tnbunaes de relofMo) sat at Lisbon, Oporto and
Ponta Delgada (Azores), and there was a Supreme Court m Lisbon

Colcnies,--ht the beginning of the 19th century Portugal

possessed a larger colonial empire than any European power
except Great Britain and Spam. At the beginning of the 20th
century its transmanne possessions had been greatly reduced m
size by the loss of Brazil, but were still only surpassed in extent

PORTUGAL
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by those of three powers—Great Britain, France and Germany.
Their total area was about 803,000 sq m ,

of which 794,000 sq. m.
are in Africa. They comprised, m Africa, the Cape Verde
Islands, St Thomas and Prince's Islands, Portuguese Guinea,
Angola and Portuguese East Africa, or Mozambique, in India,

Goa, Damaun and Diu; in China, Macao; and m the Malay
Archipelago part of Timor All these are described in separate

articles In all the white population is m a mmority
,
in most

the climate is unsuitable for European colonization, nor is the
commercial value of the colomes commensurate with their

extent Viewed as a whole, Portuguese administration has been
earned on under difficulties which have rendered it costly and
inefficient, the home government being compelled to contribute

a large annual subsidy towards its maintenance The amount
paid in subsidies from 1870 to 1900 was about £15,000,000

Reltgton ,—Roman Catliohusm was the state religion until 1910.
but other creeds were tolerated, and the Church lost its tempoiaf
authonty m 1834, when the monasteries were suppressed and their

property confiscated for the first time There are three ecclesiastical

prcnances—Braga, Ijtsbon and Evora, each under an archbishop.
The archbishop of Braga, whose see is tlie most ancient, has the
title of Primate, the archbishop of Lisbon has the honorary title of
Patriarch, and is usually elected a cardinal His province includes
Madeira, the Azores and the West Afncan colonic^) There are four-
teen dioceses, of which Ojxirto is the most imjiortant. The annual
revenues of the upper hierarchy of the Church amounted, up to 1910,
to about ;^05,ooo In some of the larger towns the foreign residents
have their own places of worship (See further under History

)

Education —Primary education is regulated by a law of 1844,
under which children between the ages of y and 15 aie bound to
attend a school, should there be one within a mile, under penalty
to the parents of a fine and deprivation of civil rights. This law
has not been strictly enforced, pi unary education was never
properly organized, and, according to census returns, the pro-
ortion of the population (including children) unable to read was
2 4 % in 1878, 79 2 in 1890, and 78 6 in 1900 There were in 1910

5250 public and 1750 pnvate primary schools. In the chief towns
there are training schools for teachers The system of secondary
education was reorganized in 1894. In 1905 there were state

lyceums in each distnct capital and in Guiinara,e8, l^mego and
Amarante

; 5 mumcipal lyceums, at Celonco de Basto, Chaves.
Ponte de Lima, Povoa de Yarzim and Setubal, military and naval
colleges, a secondary school for girls in Lisbon, numerous private
secondary schools and ecclesiastical seminaries, Industrial, com-
mercial and technical schools, and pilot schools at Lisbon, Oporto.
Faro and Ponta Delgada (Azores). Other important educational
institutions are described under Lisbon and Oporto The national

university is at Coimbra {q,v )

Defence —Under the monarchy the army was maintained at its

normal strength partly by voluntary enlistment and conscription,

the chief law regulating it being that of 1 887, as variously modified
in subsequent years. The cortes fixed the number of consenpts to

be enrolled in each year in 1905, 15,000 men for the army, 1000
for the navy, 500 for the municipal guards and 400 for the fiscal

guards The organization of tlie army was based on the acts of the
7th oa September 1899 and the 24th of December igoi. With cer-

tain exceptions all men over 21 yeais of age were liable for service

—

3 years in the regular army, 5 years in the first reserve and 7 years
in the second reserve; but exemption coul I always be purchased
In time of war, the mumcipal guards, numbenng about 2200, and
the fiscal guards, numbering about 5200, might be incorporated in

the army The total effective force of the active army on a peace
footing was 1787 officers, 31,281 men, 6479 horses and mules and 100
guns The total effective force on a war footing, inclusive of re-

servists, municipal guards and fiscal guards, was 4221 officers, 178,603
men, 19,600 horses and mules and 336 guns. Lisbon, Elvas and
Angra in the Azores, were considered first-class fortresses, but only
Lisbon had modern defences The Portuguese na*/y in 1910 con-
sisted of I armoured vessel, 5 protected cruisers, 2 third-class

cruisers, 19 gunboats, j torpedo gunboat, 4 torpedo boats, 16
river gunboats^ 4 transports and 3 traimng ships. Twelve other
vessels, including 2 submarines, were under construction The
whole fleet was manned by about 5000 men
Bibliography —Numerous official reports, chiefly statislical,

arc published periodically in Lisbon, a few are written in French,
the majority m Portuguese Read m conjunction with the British
consular and diplomatic reports, they afford a comprehensive
survey of the movement of population, the progress of trade, &c
The following state papers deserve special notice • Caminhos d$

ferro (1877, &c)^ Comthercio e navtgafdo (annual, issued by the
MiiuBtry of MarmeL I.0 Portugal vtntcole (iQoo), Le Portugal
agneoh (1900)^ Noltas sobu Portugal (2 vols., X908). For geology,
SCO the section of JLe Portugal agricole written by P Choifat
and entitled Aperp de la geologie dc Portugal," also ” The Work
of the Portuguese Geologicid Survey,** by Philip Lake, in Seteme

Progres:» (1896), v. 439-453. both these Buramaries refer to the most
important oiigmal papers. Two illustrated volumes by Oswald Craw-
ford, Portugal Old and New (London, 1880) and Round the Calendar
tn Portugal (London, 1890) contain much valuable information
on agriculture, viticulture and peasant life m the northern pro-
vinces. Through Portugal, by Maior Marlin Hume (l^ndon. 1907).
and Lisbon and Cintra, by A. A inchbold (London, 1908), acsenbe
the towns, Sec

,
most frequently visited by tourists, and are illus-

trated in colours Le Portugal (Pans, 1899), by 18 writers, is

a brief but encyclopaedic descnption of continental Portugal
See also Portugal its Land and People^ by W H Kocbcl (Lon^n,
1909), and Portuguese Architecture, by W. C. Watson (London,
1908) The following books deal comprehensively with the
Portuguese colonies As Colomas portuguexas, by E J de Vascon-
cellod (2nd ed

,
Lisbon, 1903), Les Colonies poriugatses, by A de

Almada Negreiros (Parus, 1908) (K G J.)

History

Throughout the centuries which witnessed the destruction

of Carthaginian power by Rome, the establishment and decline

of Latin civilization, the invasion by Alani, Suevi and other
barbarian races, the Resettlement under Visigothic rule and the
ovcrtlirow of the Visigoths by Arab and Berber tribes from
Africa, Portugal remained an undifferentiated part of Hispania,

without sign of national consciousness The Iberian Peninsula
was one and its common history is related under Spain It is

true that some Portuguese writers have sought to identify

their race with the ancient Lusitani, and have claimed for it a
separate and continuous existence dating from the 2nd century
B.c. The revolt of Lusitama against the Romans has been
regarded as an early manifestation of Portuguese Io\ e of liberty,

Vinathus as a national hero. But this theory, which ongmated
m tlie 15th century and was perpetuated in the title of The
Lunads, has no historical foundation In 1095 Portugal was an
obscure border fief of the kingdom of Ixon Its territories, far

from the centres of Euiopean civihzation and consisting largely

of mountain, moorland and forest, were bounded on the north
by the Minho, on the south by the Mond^o. Its name {Portu-

calta, Terra portucalensis) was derived from the httle seaport of

Portus Gale or Villa Nova de Gau, now a suburb of Oporto, at

the mouth of the Douro. Its mhabitants, surrounded by
Moorish or Spanish enemies and distracted by civil war, derived

such rudiments of civilization as they possessed from Arabic or

Leonese sources But from tliese obscure begHUungs Portugal

rose m four centuries to be the greatest mantime, commercial
and colonial power m Europe
The history of the nation comprises eight periods. (1) Be-

tween 1095 and 1279 a Portuguese kingdom was established and
extended until it reached its present continental limits, (2)
Between 1279 and 1415 the monarchy was gradually consolidated

m spite of resistance from the Church, the nobles and the rival

kingdom of Castile (3) In 1415 began a period of crusades and
discoveries, culminating in the discovery of an ocean-route to

India (1497-1499) (4) From 1499 ^ 5^® Portugal acquired

an empire stretching from Brazil eastward to the Moluccas,
reached the zenith of its prosperity and entered upon a period

of swift decline (5) Spanish kings ruled over Portugal from
1 581 to 1640 (6) The chief event of the years 1640 to 1755 was
the restoration of the Portuguese monarch (7) Between 1755
and 1826 the reforms of Pombal and the Peninsular War prepared

tlie country for a change from absolutism to constitutional

monarchy. (8) In 1826 the era ol constitutional government
began

1 The Establishment of the Monarchy.— origin of Portugal,

as a separate state, was an incident m the Christian reconquest

of Spam. Towards the close of the nth century

crusading knights came from every part of Europe
to aid the kings of northern and central Spain m
driving out the Moors. Among these adventurers was Count

Henry of Burgundy, an ambitious warrior who, in joq$j married

Theresa, natural daughter of AJphonso VL, king of L^n. The
county of Portugal, which had ^ready been won back from the

Moors (1055-1064), was included in Theresa’s dowr>' Count

Henry rul^ as a vassal of Alphonso VI
,
whose Galician marchw

were thus secured against any sudden Moorish raid. But in
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1109 Alphonso VL died, bequeathing all his territories to his

legitimate daughter Urraca, and Count Henr}'^ at once invaded

Leon, hoping to add to his own dominions at the expense of his

suzerain After three years of war against Urraca and other

rival claimants to the throne of Leon, Count Henry himself died

in 1 1 12. He left Theresa to govern Portugal north of the

Mondego during the minority of her mfant son Affonso Henriques

(Alphonso I ) : south of the Mondego the Moors were still

supreme.

Theresa renewed the struggle against her half-sister and
suzeram Urraca in 1 116-117, and again in 1120, in 1121 she

was besieged m Lanhoso and captured But a

^Tn-n28. negotiated by the archbishops Diogo

Gelmires of Santiago de Compostela and Burdino of

Braga, rival churchmen whose wealth and military resources

enabled them to dictate terms Bitter jealousy existed between

the two prelates, each claiming to be primate of “ all the Spains,"

and their antagonism had some historical importance in so far

as it fostered the growth of separatist tendencies among the

Portuguese But the quarrel was temporarily suspended

because both Gelmires and Burdino had reason to dread the

extension of Urraca’s authonty. It was arranged that Theresa

should be liberated and should continue to hold the county of

Portugal as a lief {honor) of Leon. During the next five years

she lavished wealth and titles upon her lover Fernando Peres,

count of Trava, thus estranging her son, the archbishop of Braga
and the nobles, most of whom were foreign (rusaders In 1128,

after her power had been crushed in another unsuccessful conflict

with Leon and Castile, she was deposed by her own rebellious

subjects and exiled m company with Peres She died in 1130
Alphonso, who became count of Portugal in 1128, was one of

the warrior heroes of medieval romance, his exploits were sung

by troubadours throughout south-western Europe, and even in

Africa
**
ibn Emk ’’—the son of Henry—was known and
feared. The annals of his reign have been encum-
bered with a mass of legends, among which must be

included the account of a cortes held at Lamego in

1143; probably also the description of the Valdevez tournament,

in which the Portuguese kmghts are said to have vanquished the

champions of Leon and Castile. Alphonso was occupied in

almost incessant border fighting against his Christian or Moorish

neighbours. Twelve years of campaigning on the Galician

frontier were concluded in 1143 by the peace of Zamora, m which
Alphonso was recognized as independent of any Spanish sover-

eign, although he promised to be a faithful vassal of the pope

and to pay him a yearly tribute of four ounces of gold. In 1167,

however, the war was renewed. Alphonso succeeded in con-

quering part of Galicia, but in attempting to capture the frontier

fortress of Badajoz he was wounded and forced to surrender to

Ferdinand II. of Leon (1169). Ferdinand was his son-in-law,

and was probably disposed to leniency by the imminence of a

Moorish mvasion mwhich Poi tugal could render useful assistance

Alphonso was therefore released under promise to abandon all

his conquests in Galicia.

He had already won many victories ovei the Moors At
the beginning of his reign the religious fervour which had
sustained the Almoravide dynasty was rapidly subsiding; in

Portugal mdependent Moorish chiefs ruled over cities and petty

states, ignonng the central government; in Africa the Almohades
were destroying the remnants of the Almoravide piower

Alphonso took advantage of these dissensions to invade Alemtejo,

reinforced by the Templars and Hospitallers, whose respective

headquarters were at Soure and Thomar. On the 25th of July

1139 he defeated the combined forces of the Moors on the plains

of Ourique, in Alemtejo. Legend has magnified the victory

into the rout of 200,000 Moslems under five kings; but so far was
the battle from being decisive that in 1140 the Moors were able

to seize the fortress of Leiria, built by Alphonso in 1135 as an
outpost for the defence of Coimbra, his capital In 1144 they
defeated the Templars at Soure. But on the 15th of March
1147 Alphonso stormed the fortress of Santarem, and about the
same time a band of crusaders on their way to Palestine landed

j

I

at Oporto and volunteered for the impending siege of Lisbon.

Among them were many Englishmen, Germans and Flemings,

who were afterwards induced to settle m Portugal, Aided by
these powerful allies, Alphonso captured Lisbon on the 24th of

October T147. This was the greatest military achievement of

his reign. The Moorish garrisons of Palmella, Cmtra and Almada
soon capitulated, and in 1158 Alcacer do S|d, one of the chief

centres of Moorish commerce, was taken by storm. At this

time, however, the Almohades had triumphed m Africa and
invaded the Peninsula, where they were able to check the

Portuguese reconquest, although isolated bands of crusading

adventurers succeeded m establishing themselves in various

cities of Alemtejo. The most famous of these free-lances was
Giraldo Sempavor Gerald the Fearless who captured

Evora m 1166 In 1171 Alphonso concluded a seven years*

truce with the Moors; weakened by his wound and by old age, he

could no longer take the field, and when the war broke out afresh

he delegated the chief command to his son Sancho. Between

1179 and 1184 the Moors retrieved many of their losses in Alem-
tejo, but were unable to retake Santarem and Lisbon Alphonso

died on the 6th of December 1185. He had secured for Portugal

the status though not the name of an independent kingdom, and
had extended its frontier southwards from the Mondego to the

Tagus He had laid the foundation of its navy and had strength-

ened, if he did not inaugurate, that system of co-operation

between the Crown and the military oiders which afterwards

proved of incalculable service in the maritime and colonial

development of the nation.

Sancho I. continued the war against the Moors with varj^’ing

fortune. In 1189 he won Silvcs, then the capital of Algarve,

in 1 192 he lost not only Algarve but the greater part

of Alemtejo, including Alcacer do Sal. A peace was
then arranged, and for the next eight years Sancho
was engaged in hostilities against Alphonso IX. of Leon. The
motives and course of this indecisive struggle are equally

obscure. It ended in 1201, and the last decade of Sancho’s

reign was a period of peaceful reform which earned for the king

his popular name of 0 Povoador, the “ maker of towns ** He
granted fresh charters to many cities, legalizing the system of

self-government which the Romans had bequeathed to the

Visigoths and the Moors had retained or improved. Lisbon had
already (1179) received a charter from Alphonso I. Sancho also

endeav oured to foster immigration and agriculture, by granting

estates to the military orders and municipalities on condition

that the occupiers should cultivate or colonize their lands.

Tow^ards the close of his reign he became embroiled in a dispute

with Pope Innocent III. He had insisted that priests should
accompany their flocks in battle, had made them amenable to

secular jurisdiction, had withheld the tribute due to Rome and
had even claimed the right of disposing of ecclesiastical domains.

Finally he had quarrelled with Martinho Rodrigues, the unpopu-
lar bishop of Oporto, who was besieged for five months in his

palace and then forced to seek redress in Rome (1209) As
Sancho was in weak health and had no means of resisting Papal
pressure, he made full submission (1210), and after bestowing

large estates on his sons and daughters, he retired into the

monastery of Alcoba9a {q v ), where he died in 1211.

The reign of Alphonso II. (“ the Fat *’) is noteworthy for

the first meeting of the Poituguese cortes, to which the upper
hierarchy of the Church and the nobles {fidaJgos and AipbonBo
ficos homens) were summoned by royal writ. The //., 1211-

king was no warrior, but in 1212 a Portuguese con-

tmgent aided the Castilians to defeat the Moors at Las Navas
de Tolosa, and m 1217 the ministers, bishops and captains of

the realm, reinforced by foreign crusaders, retook Alcacer do Sal

Alfonso II. repudiated the will of his father, refused to surren-

der the estates left to his brothers, who went into exile, and only

gave up the property bequeathed to his sisters after a prolonged

civil war in which Alphonso IX a)f Leon took part against them
Even then he compelled the heiresses to take the veil. His
attempts to strengthen the monarchy and fill the treasury at

the expense of the Church resulted m his excommunication by
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Pope Hononus III., and Portugal remained under interdict until

Alphonso II died in 1223.

Sancho II. succeeded at the age of thirteen To secure the

removal of the interdict the leading statesmen who were identified

with the policy of his father—Gon9alo Mendes the

^223-iJ48 chancellor, Pedro Annes the lord chamberlain

(mordomo-mdr) and Vicente, dean of Lisbon

—

resigned their offices. Estevao Soares, archbishop of Braga,

placed himself at the head of the nobles and churchmen who
threatened to usurp the royal power during Sancho II 's minority,

and negotiated an alliance with Alphonso IX
, by which it was

arranged that the Portuguese should attack Elvas, the Spaniards

Badajoz. Elvas was taken from the Moors in 1226, and in 1227

Sancho assumed control of the kingdom. He reinstated Pedro

Annes, made Vicente chancellor, and appointed Martim Annes
chief standard-bearer {alferes m6r). He continued the crusade

against the Moors, who were driven from their last strongholds

m Alemtejo, and in 1239-1244, after a dispute with Rome
which was once more ended by the imposition of an interdict

and the submission of the Portuguese rulei, he won many
successes in the Algarve. But his career of conquest was cut

short by a revolution (1245), which his marriage to a Castilian

lady, D. Mecia Lopez de Haro, furnished a pretext. The legiti-

macy of the union has been questioned, on grounds which appear

insufficient, but of its unpopularity there can be no doubt.

The bishops, resenting the favour shown by Sancho to his father’s

anti-clerical ministers, took advantage of this unpopularity to

organize the rebellion. They found a leader in Sancho’s brother

Alphonso, count of Boulogne, who owed his title to a marriage

with Matilda, countess of Boulogne The pope issued a bull of

deposition in favour of Alphonso, who reached Lisbon in 1246,

and after a civil w^ar lasting two years Sancho II. retired to

Toledo, where he died in January 1248

One of the first acts of the usurpei, and one of the most
important, was to abandon the semi-ecclesiastical titles of visitor

Aiphottto (vtsUador) or defender (curador) of the realm, and to

f/L, I24S~ proclaim himself king (ret) Hitherto the position
1279. Qf the monarchy had been piecarious, as in Aragon
the nobles and the church had exercised a large measure of con*

trol over their nominal head, and though it would be pedantry

to over-emphasize the importance of the royal title, its assump-
tion by Alphonso III. does mark a definite stage in the evolution

of a national monarchy and a centralized government. A
second stage was reached shortly afterwards by the conquest
of Algarve, the last remaining stronghold of the Moors, This

drew down upon Portugal the anger of Alphonso X of Leon
and Castile, surnamed the Wise, who claimed suzerainty over

Algarve. The war which followed was ended by Alphonso III

consenting to wed Donna Beatriz de Guzman, illegitimate

daughter of Alphonso X
,
and to hold Algarve as a fief of Castile.

The celebration of this marriage, while Matilda, countess of

Boulogne and first wife of Alphonso III
,
was still alive, entailed

the imposition of an interdict upon the kingdom. In 1254
Alphonso III. summoned a cortes at Leiria, in which the chief

cities were represented, as well as the nobles and clergy Forti-

fied by their support the king refused to submit to Rome. At
the cortes of Coimbra (1261), he further strengthened his position

by conciliating the representatives of the cities, who denounced
the issue of a debased coinage, and by recognizmg that taxation

could not be imposed without consent of the cortes. The clergy

suffered more than the laity under a prolonged mterdict, and m
1262 Pope Urban VI. legalized the disputed marriage and
legitimized Dom Dmiz, the king^s eldest son. Thus ended the con-

test for supremacy between Church and Crown. The monarchy
owed Its triumph to its championship of national interests, to

the support of the municipalities and military orders, and to the

prestige gamed by the royal armies in the Moorish and Castilian

wars. In 1263 Alphonso X. renounced his claim to suzerainty

over Algarve, and thus the kingdom of Portugal simultaneously

reached its present European limits and attained its complete
independence. Lisbon was henceforth recognized as the capital

Alphonso III. continued to reign until his death in 1279, but the

peace of his later years was broken by the rebellion (1277-1279)
of D Diniz,^ the heir-apparent.

2 The Consolidatton of the Monarchy : 127^-141^.—The
chief problems now confronting the monarchy were no longer

military, but social, economic and constitutional. It is true

that the reign of Diniz was not a period of uninterrupted peace.

At the outset his legitimacy was disputed by his brother

Alphonso, and a brief civil war ensued. Hostilities between
Portugal and the reunited kingdoms of Leon and Castile were
terminated in 1297 by a treaty of alliance, in accordance with
which Ferdinand IV of Leon and Castile married Constance,

daughter of Diniz, while Alphonso, son of Diniz, married Beatrice

ol Castile, daughter of Ferdinand. A further outbreak of civil

war, between the king and the heir-apparent, was averted in

1293 by the queen-consort Isabella of Portugal, who had married

Diniz in 1281, and was canonized for her many virtues in the

i6th century. She rode between the hostile camps, and
succeeded m arranging an honourable peace between her

husband and her son.

These wars were *too brief to interfere seriously with the

social reconstruction to >\hich the kmg devoted himself. At
his accession the Portuguese people was far from
homogeneous, it would be long before its component
races—Moors and Mozarabs of the south, Galicians

of the north, Jews and foreign crusaders—could be fused into

one nationality There were also urgent economic problems
to be solved The Moors had made Alemtejo the gianary of

Portugal, but war had undone their work, and large tracts of

land were now barren and depopulated. Commerce and educa-

tion had similarly been subordinated to the struggle for national

existence. Ihe machinery of administration was out of date

and complicated by the authority of feudal and ecclesiastical

courts. The supremacy of the Crown, though recognized, was
still unstable It was Diniz who initiated the needful reforms.

He earned his title of the ret lavrador or “ farmer king ’’ by mtro-

ducing improved methods of cultivation and founding agricul-

tural schools. He encouraged maritime trade by negotiating

a commercial treaty with England (1294) and forming a royal

navy (1317) under the command of a Genoese admiral named
Emmanuele di Pezagna (Manoel Pessanha) In 1290 he founded

the univer.sity of Coimbra (qv) He was a poet and a patron

of literature and music (see Literature, below). His chief

administrative relorms were designed to secure centralized

government and to limit the jurisdiction of feudal courts He
encouraged and nationalized the military orders. In 1290 the

Portuguese knights of Sdo Thiago (Santiago) were definitely

separated from the parent Spanish order The orders of Crato

and of St Benedict of Aviz had already been established, the

traditional dates of their incorporation being 1113 and 1162.

After the condemnation of the Templars by Pope Clement V
(1312) an ecclesiastical commission investigated the charges

against the Portuguese branch of the order, and found m its

favour. As the Templars were rich, influential and loyal,

Diniz took advantage of the death of Clement V to maintain
the order under a new name, the Order of Christ, as it was
henceforth called, received the benediction of the pope m 1319
and subsequently played an important part in the colonial

expansion of Portugal

Alphonso IV. adhered to the matrimonial policy initiated

by Diniz. He arranged that his daughter Maria should wed
Alphonso XI. of Castile (1328), but the marriage Atphomto
precipitated the war it was mtended to avert, and iv., 122s-

peace was only restored (1330) after Queen Isabella

had again intervened. Pedro, the crown prmce, afterwards

married Constance, daughter of the duke of Penafiel (near
Valladolid), and Alphonso IV. brought a strong Portugese
army to aid the Castilians against the Moors of Granada and their

Airican allies. In the victory won by the Christians on the banks
of the river Salado, near Tarifa, he earned his title of Alphonso
the Brave (1340). In 1347 he married his daughter Leonora

' Throughout this article the abbreviation D. is used for the
Portuguese title Dom and for its feminine form Dona (see Dominus).
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(Lenor) to Pedro IV, of Aragon. TTie later of hi*^ reign

were darkened by the tragedy of Inez de Castro {q v ). He died

in 1337, and the first act of his successor, Pedro the Severe,

was to take vengeance on the murderers of Inez

wrmr. "Throughout his reign he strengthened the central

government at the expense of the aristocracy and
the Church, by a stem enforcement of law and order In 1361,

at the Cortes of Elvas, it was enacted that the privileges of the

clergy should only be deemed valid m so far as they did not

conflict with the royal prerogative Pedro maintained friendly

relations with England, where in 1352 Edward III issued a

proclamation m favour of Portuguese traders, and in 1353 the

Portuguese envoy Aflfonso Martins Alho signed a covenant with

the merchants of London, guaranteeing mutual good faith in all

commercial dealings.

The foreign policy of Diniz, Alphonso IV and Pedro I had
been, as a rule, successful in its main object, the preservation

of peace with the Christian kingdoms of Spain
;
in consequence,

the Portuguese had advanced in prosperity and culture. They
had supported the monarchy because it was a national institu-

tion, hostile to the tyranny of nobles and clergy During the

reign of Ferdinand (1367-1383) and under the regency of Leonora

the ruling dynasty ceased to represent the national will; the
Portuguese people therefore made an end of the dynasty and
chose Its own ruler. The complex events which brought about
this crisis may be briefly summarized

Ferdinand, a weak but ambitious and unscrupulous king,

claimed the thrones of Castile and Leon, left vacant by the

Ferdinand death of Pedro I of Castile (1369), he based his

aiMf teoitoTfl, claim on the fact that his grandmother Beatrice
lidi-iBSS. belonged to the legitimate line of Castile. When
the majority of the Castilian nobles refused to accept a
Portuguese sovereign, and welcomed Henry of Trastamara
(see Spain • Htstory), as Henry II of Castile, Ferdinand allied

himself with the Moors and Aragonese, but in 1371 Pope Gregory

XI, intervened, and it was decided that Ferdinand should
renounce his claim and marry Leonora, the daughter of his

successful rival Ferdinand, however, prefeired his Portuguese

mistress, Leonora Teiles de Menezes, whom he eventually
married To avenge this slight, Henry of Castile invaded

Portugal and besieged Lisbon Ferdinand appealed to John
of Gaunt, who also claimed the throne of Castile, on behalf of

his wife Constance, daughter of Pedro I of Castile An alliance

between Portugal and England was concluded; and althougli

Ferdinand made peace with Castile in 1374, he renewed hi'*

claim in 1380, after the death of Henry of Castile, and sent Joao
Fernandes Andeiro, count of Ourem, to secure English aid

In 1381 Richard II. of England despatched a powerful force to

Lisbon, and betrothed his cousin Pnnee Edward to Beatrice, only

child of Ferdinand, who had been recognized as heiress to the

throne by the cortes of Leina (1376) In 1383, however,

Ferdinand made peace with John I of C^tile at Salvaterra,

desertmg his English allies, who retaliated by ravaging part of

his territory. By the treaty of Salvaterra it was agreed that

Beatrice should marry John I Six months later Ferdinand
died, and in accordance with the terms of the treaty Leonora
became regent until the eldest son of John 1 . and Beatnce should

be of age

Leonora had long carried on an intrigue with the count of

Ourem, whose influence was resented by the leaders of the
aristocracy, while her tyrannical rule also aroused

iHMUam ot bitter (^position The malcontents chose D, John,
1383. grand^master of the knighta of Aviz and illegitimate

son of Pedro the Severe, as their leader, organized a revolt

in Lisbon, and assassinated the count of Ourem within the

royal palace (Dec. 6, 138^) Leonora fled to Santarem and
summoned aid from Castile, while D. John was proclaimed
defender of Portugal. In 1384 a Castilian army invested Lisbon,

but encountered a heroic resistance, and after five months an
outbreak of plague compelled them to raise the siege. John I

of Castile, discovering or alkging that Leonora had plotted to
poison him, imprisoned her m a convent at Tordesiftas, where

she died in 13S6. Before this, Nuno Alvaros Pereira, con-

stable of Portugal, had gained his popular title of The Holy
Constable by twice defeating the invaders, at Atoleiro and
Trancoso in the district of Guarda
On the x6th of April 1385 the cortes assembled at Coimbra

declared the crown of Portugal elective, and at the instance of

JoSo das Regras, the chancellor, D. John was
chosen king. No event in the early constitutional coimbn^
history of Portugal is more important than this

election, which definitely affirmed the national character of

the monarchy. The choice of the grand-master of Aviz ratified

the old alliance between the Crown and the military orders;

his election by the whole cortes not only ratified the alliance

between the Crown and the commons, but also included the

nobles and the Church. The nation was unanimous.

Ferdinand had been the last legitimate descendant of Count
Henry of Burgundy. With John 1 . began the rule of a new
dynasty, the House of Aviz The most urgent

matter which confronted the king—or the group
of statesmen, led by Joao das Regras and the

Holy Constable,” who inspired his policy—was the menace of

Castilian aggression But on the 14th of August 1385 the Por-

tuguese army, aided by 500 English archers, utterly defeated

the Castilians at Aljubarrota. By this victory the Portuguese

showed themselves equal in military power to their strongest

rivals in the Peninsula In October the Holy Constable ”

won another victory at Valverde; early m 1386 5000 English

soldiers, under John of Gaunt, reinforced the Portuguese; and
by the treaty of Windsor (May 9, 1380), the alliance between
Portugal and England was confirmed and extended. Against

such a combination the Castilians were powerless; a truce

was arranged in 1387 and renewed at intervals until 1411.
when peace was concluded D Dmiz, eldest son of Inez de
Castro, claimed the throne and invaded Portugal m 1398,
but his supporters were easily crushed The domestic "and

foreign policy pursued by John I until his death m 1433 ma\
be briefly described. At home he endeavoured to reform
administration, to encourage agriculture and commerce, and
to secure the loyalty of the nobles by grants of land and
privileges so extensive that, towards the end of his reign, many
nobles who exercised their full feudal rights had become
almost independent princes Abroad, he aimed at peace with
Castile and close fnendship with England. In 1387 he had
marned Philippa of Lancaster, daughter of John of Gaunt;
Richard II sent troops to aid in the expulsion of D Diniz,

Henry IV, Henry V. and Henry VI of England successively

ratified the treaty of Windsor, Henry IV. made his ally a knight

of the Garter m 1400, The convent of Batalha {q v ), founded
to commemorate the victory of Aljubarrota, is architecturally

a monument of the English influence prevalent at this time
thioughout Portugal.

The cortes of Coimbra, the battle of Aljubarrota and the

treaty of Windsor mark the three final stages in the consoli-

dation of the monarchy A period of expansion oversea began
in the same reign, with the capture of Ceuta m Morocco. The
three eldest sons of King John and Queen Philippa—Edward,
Pedro and Henry, afterwards celebrated as Prince Henry the

Navigator—desired to win knighthood by service against the

Moors, the histone enemies of their country and creed In

1415 a Portuguese fleet, commanded by the king and the three
princes, set sail for Ceuta. English men-at-arms w^ere sent

by Henry V. to take part in the expedition, which proved suc-

cessful The town was captured and garrisoned, and thus the

first Portuguese outpost was established on the mainland of

Africa.

3. The Period of Dtscavertes ” —Before descnbing
in outline the course of the discoveries which were soon to render

Portugal the foremost colonizing power m Europe it is necessary

to inAcate the mam causes which contributed to that result.

As the south-westernmost of the free peoples of Europe, the

Portuguese were the natural inheritors of that work of ex-

ploration which had been earned on dunng the middle ages.
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chiefly by the Ambs. They begaai where the Arabs kft off,

by penetrating far into the Atlantic. The long littoral of then

country, with its fine harbours and rivers flowing westward to

the ocean, had been the training-ground of a race of adven-

turous seamen. It was impossible, moreover, to expand or

reach new markets except by sea: the interposition of Castile

and Aragon, so often hostile, completely prevented any
intercourse by land between Portugal and other European
countries. Consequently the Portuguese merchants sent their

goods by sea to England, Flanders, or the Hanse towns The
whole history of the nation had also inspired a desire for fresh

conquests among its leaders. Portugal had won and now held

Its independence by the sword. The long struggle to expel the

Moors, with the influence of foreign Crusaders and the military

orders, had given a religious sanction to the desire for martial

fame. Nowhere was the ancient crusading spirit so active a

political force To make war upon Islam .seemed to the Portu-
guese their natural destiny and their duty as Christians.

It was the genius of Prmce Henry the Navigator i; ) that

co-ordmated and utihzed all these tendencies towards ex-

Priace pansion Prmce Henry placed at the disposal of

Htttryihe his captains the vast resources of the Order of
Navigator, Christ, the best information and the most accurate

instruments and maps which could be obtained He
sought to effect a junction with the half-fabulous Christian

Empire of Prester Jolin ’’ by way of the “ Western Nile,^’

i,e the Senegal, and, in alliance with that potentate, to crush

the Turks and liberate Palestine The conception of an ocean
route to India appears to have originated after his death. On
land he again defeated tlie Moors, who attempted to re-take

Ceuta in 1418, but m an expedition to Tangier, undertaken

in 1436 by King Edward (1433-1438), the Portuguese army was
defeated, and could only escape destruction by surrendering

as a hostage Prince Ferdinand, the king’s youngest brother

Ferdinand, known as the Constant,” from the fortitude with

which he endured captivity, died unransomed in 1443. By
sea Prince Henry's captains continued their exploration of

Africa and the Atlantic In 1433 Cape Bojador was doubled, in

1434 the first consignment of slaves was brought to Lisbon
,
and

slave trading soon became one of the most profitable branches
of Portuguese commerce The Senegal was reached m 1445,
Cape Verde was passed in the same year, and in 1446 Alvaro
Fernandes pushed on almost as far as Sierra Leone This was
probably the farthest point reached before the Navigator died

(1460) Meanwhile colonization progressed m the ^ores and
Madeira, where sugar and wine were produced, above all, the

gold brought home from Guinea stimulated the commercial
energy of the Portuguese It had become clear that, apart

from then: religious and scientific aspects, these voyages of dis-

covery were highly profitable. Under Alphonso V., surnamed
the African (1443-1481), the Gulf of Guinea was explored as far

as Cape St Catherine, and three expeditions (1458, 1461, 1471)
were sent to Morocco; in 1471 Arzila (Asila) and Tangier were
captured from the Moors. Under John 11 , (1481-1495) the fort-

ress of Sao Jorge da Mina, the modern Elmma (^'.v.), was founded

Exploration protection of the Guinea trade in 1481-1482;
under Diogo Cam (q V,), or Cao, discovered the Congo in
Aipbonao V, 1482 and reached Cape Cross m i486; Bartholomeu
and John //. (^.v.) doubled the Cape of Good Hope m 1488,
thus proving that the Indian Ocean was accessible by sea
After 1492 the discovery of the West Indies by Columbus ren-

dered desirable a delimitation of the Spanish and Portuguese
spheres of exploration. This was accomplished by the treaty

of Tordesillas (June 7, 1494), which modified the "delimitation

authonzed by Pope Alexander VI. m two bulls issued on the
4th of May 1493. The treaty gave to Portugal aU lands which
might be discovered east of a straight line drawn from the
Arctic Pole to the Antarctic, at a distance of 370 leagues west
of Cape Verde. Spam received the lands discovered west of

this line. As, however, the known means of measuring lon-

gitude were so inexact that the hne of demarcation could not
*n practice be determined (see J. de Andrade Corvo in Journal
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das Sctencia^ MathemaUcas, xxxi. 147-176, Lisbon, 1881), the
treaty was subject to very diverse mterpretations On its

provisions were based both the Portuguese claim to Brazil and
the Spanish claim to the Moluccas (see Malay Arcbipslago *

History) The treaty was chiefly valuable to the Portuguese
as a recognition of tlie prestige they had acquured. That prestige

was enormously enchanced when, in 1497-1499, Vasco da Gama
(qv) completed the voyage to India.

While the Crown was thus acquiring new possessions, its

authority in Portugal was temporarily overshadowed by the

growth of aristocratic privilege. At the cortes

of E\ora (1433) King Edward had obtained the Monamby
enactment of a law ' declanng that the estates ond tb§

granted by John L to his adheients could only be
inherited by the direct male descendants of the grantees, and
failing surh descendants, should revert to the Crown. After

the death of Edward further attempts to curb the power of the

nobles were made by his brother, D Pedro, duke of Coimbra,

who acted as regent during the minority of Alphonso V. (1438-

1447) The head of the aristocratic opposition was the duke of

Braganza, who contrived to secure the sympathy of the king

and the dismissal of the regent. The quarrel led to civil war,

and in May 1449 D Pedro was defeated and killed Thence-
forward the grants made by John 1. were renewed, and ex-

tended on so lavish a scale tliat the Braganza estates alone

comprised about a third of the whole kingdom. An unwise
foreign policy simultaneously mjured the royal prestige, for

Alphonso married his own niece, Joanna, daughter of Henry IV
of Castile, and claimed that kingdom m her name. At the

battle of Toro, m 1476, he was defeated by Ferdinand and
Isabella, and in 1478 he was compelled to sign the treaty of

Alcantara, b> which Joanna was relegated to a convent. His
successor, John II (1481-1495) reverted to the policy of matri-

monial alliances with Castile and friendship with England.

Finding, as he said, that the liberality of former longs had left

the Crown “ no estates except the high roads of Portugal,”

he determined to crush the feudal nobility and seize its

territories A cortes held at Evora (1481) empowered
judges nominated by the Crown to administer justice

in all feudal domains. The nobles resisted this mfnngement
of their rights, but their leader, Ferdinand, duke of Braganza,

was beheaded for high treason in 1483, in 1484 the king stabbed

to death his own brother-m law, Ferdinand, duke of Vizeu, and
80 other members of the aristocracy were afterwards executed

Thus John “ the Perfect,'' as he was called, assured the supre-

macy of the Crown. He was succeeded in 1495 Enianuel
(Manoel) I

,
who was named “ the Great ” or the Fortunate,”

because in his reign the sea route to India was discovered and
a Portuguese Empire founded.

4 The Portuguese Empire 140^1j8o,— In 1500 King
Emanuel assumed the title Lord of the conquest, navigation

and commerce of India, Ethiopia, Arabia and Persia,” which
was confirmed by Pope Alexander VL m 1502. It was now
upon schemes of conquest that the energy of the nation was to

be concentrated, although the motives which called forth that

energy were unchanged, “ We come to seek Christians and
spiccs,” said the first of Vasco da Gama's sailors who landed

in India and the combination of missionary ardour with

commercial enterprise which had led to the exploration of the

Atlantic led also to the establishment of a Portuguese Empire.
This expansion of national mterests proceeded rapidly m almost
every quarter of the known world. In the North Atlantic

Gaspar and Miguel Corte-Real penetrated as far as Green-
land (their ” Labrador ”) in 1500-1501 , but these voyages were
politically and commercially unimportant. Equally bmen was
the intermittent fighting m Morocco, which was regarded as a
crusade against the Moors. In the South Atlantic, however,
the African coast was further explored, new settlements were

founded, and a remarkable development of Portuguese-African

civilization took place in the kingdom of Kongo (see Angola)
^ Known rs the le% mental^ bocaufto it was snpjxwed to fuhil tho

intention which John 1 . had in mmd when the giwts were made.
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Pedro Alvares Cabral, sailing to India, but steering far westward
to avoid the winds and currents of the Guinea coast, reached

Brazil (1500) and claimed it for his sovereign Joao da Nova
discovered Ascension (1501) and St Helena (1502), TristSo

da Cunha was the first to sight the archipelago still known by
his name (1506) In East Afnca the small Mahommedan
states along the coast—Sofala, Mozambique, Kilwa, Brava,

Mombasa, Malindi—either were destroyed or became subjects

or allies of Portugal Pedro de Covilham had reached Abys-
sinia (^i>) as early as 1490, in 1520 a Portuguese embassy
arrived at the court of tester John,” and in 1541 a militarv

force was sent to aid him in repelling a Mahommedan invasion

In the Indian Ocean and Arabian Sea, one of Cabral’s ships

discovered Madagascar (1501), which was partly explored by
Tristao da Cunha (1507), Mauritius was discovered m 1507,
Socotra occupied in 1506, and in the same year D Louren90
d’Almeida vusited Ceylon In the Red Sea Massawa was the

most northerly point frequented by the Portuguese until 1541,

when a fleet under Estevao da Gama penetrated as far as Suez

Hormuz, in the Persian Gulf, was seized by Alphonso d’Albu-

querque (1515), who also entered into diplomatic relations

with Persia On the Asiatic mainland the first trading-stations

were established by Cabral at Cochin and Calicut (1501); more
important, however, were the conquest of Goa (1510) and Ma-
lacca (1511) by Albuquerque, and the acquisition of Dm (1535)
by Martini Aflonso de Sousa East of Malacca, Albuquerque

sent Duarte Fernandes as envoy to Siam (1511), and despatched

to the Moluccas two expeditions (1512, 1514), which founded

the Portuguese dominion m the Malay Archipelago {qv)
Pernao Pires de Andrade visited Canton in 1517 and opened up
trade with China, where in 1557 the Portuguese were permitted

to occupy Macao Japan, accidentally discovered by three

Portuguese traders in 1542, soon attracted large numbers of

merchants and missionaries (see Japan, i:? viii )
In 1522 one of

the ships of Ferdinand Magellan (yti)—a Portuguese sailor,

though m the Spanish service—completed the first voyage

round the world

Up to 1505 the Portuguese voyages to the East were little

more than trading ventures or plundering raids, although a

Aimeida ^^w factories ” for the exchange of goods were

aadAHHf founded in Malabar. In theory, the objects of
qtierqua. King Emanuel’s policy were the establishment of

friendly commercial relations with the Hmdus (who were at

first mistaken for Christians “ not yet confirmed in the faith,”

as the king wrote to Alexander VI ) and the prosecution of a cru-

sade against Islam. But Hindu and Mahommedan interests were

found to be so closely interwoven that this policy became imprac-

ticable, and It was superseded when D Francisco d’Almeida
(qv) went to India as first Portuguese viceroy m 1505 Almeida
sought to subordmate all else to sea power and commerce,
to concentrate the whole naval and military force of the

kingdom on the maintenance of maritime ascendancy
,
to annex

no territory, to avoid risking troops ashore, and to leave the

defence of such factories as might be necessary to friendly native

powers, which would receive m return the support of the Portu-

guese fleet Almeida’s statesmanship was to a great extent

sound. The Portuguese could never penetrate far inland,

throughout the i6th century their settlements were confined

to the coasts of Asia, Africa or America, and the area they were
able effectively to occupy was far less than the area of their

empire in the 20th century. A Chinese critic, quoted by Faria

y ^usa, said of them that they were like fishes, “ remove them
from the water and they straightway die It is thus absurd
to speak of a “Portuguese conquest of India”, in a land

campaign they would have been outnumbered and destroyed

by the armies of any one of the greater Indian states. But
their artillery and superior maritime science made them almost
invulnerable at sea, and their pnncipal military achievements
consisted in the capture or defence of positions accessible from
the sea, eg the defence of Cochin by Duarte Pacheco Pereiia

in 1504, the defence of Dm (^^» ) m 1538 and 1546.
j

Alphonso d’Albuquerque (qv,), who succeeded Almeida in

1509, found it necessary to modify the policy formulated by
his predecessor. Command of the sea could not be mamtained
—^least of all m the monsoon months—^while the Portuguese

fleets were based on Lisbon, which could only be reached after a
SIX months’ voyage; and experience had proved that almost
every Portuguese factory required a fortress for its defence

when the fleets were absent. Portugal, like every ^eat maritime
tradmg community from Carthage to Venfce, discovered that

the ideal of “ sea power and commerce ” led directly to empire
In 1510 Albuquerque seized Goa, primarily as a naval base,

and in so doing recognized the fact that his country was com-
mitted to a policy of territorial aggrandisement. Other sea-

ports and islands were conquered or colonized in rapid succession,

and by 1540 Portugal had acquired a line of scattered maritime

possessions extending along the coasts of Brazil, East and West
Africa, Malabar, Ceylon, Persia, Indo-China and the Malay
Archipelago. The most important settlements in the East were
Goa, Malacca and Hormuz
To a superficial observer the prosperity of Portugal might

well seem to have culminated during this period of expansion.

Vast profits were derived from the import trade in the innumer-
able products of the tropics, of which Portugal was the sole

purveyor in Europe This influx of wealth furnished the

economic basis for a sudden development of literary and artistic

activity, inspired by contrast with the new world of the tropics

The i6th century wiis the golden age of Portuguese literature,

humanists, such as Damiao de Goes (qv.), and scientists, such

as the astronomer Pedro Nunes (Nonius), played conspicuous
parts m the great intellectual movements of the time, a dis-

tinctive school of painters arose, chief among them being the

so-called “ Grao Vasco ” (Vasco Fernandes of Vizeu); in

architecture the name of King Emanuel was given to a new
and composite style (the Manoeline or Manoellian), in which
decorative forms from India and Africa were harmonized with

Gothic and Renaissance designs; palaces, fortresses, cathedrals,

monasteries, were built on a scale never before attempted in

Portugal; and even in the minor arts and handiciafts—in gold-

smith’s work, for example, or in pottery—the influence of the

East made itself felt. Oriental splendour and Renaissance

culture combined to render social life in Lisbon hardly less

brilliant than m Rome or Venice

In order to understand the apparently sudden collapse of

Portuguese power in 1578-1580 it is necessary to examine
certain facts and tendencies which from the first rendered a
catastrophe inevitable. Chief among these were the extent of

the empire and its organization, the financial and commercial
policy of its rulers, the hostility, often wantonly provoked,

of the chief Oriental states, the depopulation of Portugal and
the slave trade, the expulsion of the Jews, the growth of

ecclesiastical influence in secular affairs, and the decadence

of the monarchy.

It IS necessary to exclude Brazil from any survey of the Portu-

guese imperial system, because the colonization of Brazil (qv)
was effected on distinctive lines. Otherwise the imperial
whole empire was governed on a more or less uniform OrraniMs^

system, although it included communities of the most
diverse nature—protectorates such as Hormuz and Ternate in the

Moluccas, colonies such as Goa and Madeira, captaincies under
military rule such as Malacca, tributary states such as Kilwa,

fortified factories as at Colombo and Cochin West of the Cape
the settlements m Africa and the Atlantic were governed, as a
rule, by officials directly nominated by the king. East of the

Cape the royal power was delegated to a viceroy or governor

—

the distinction was purely titular—whose legislative and execu-

tive authority was almost unlimited during his term of office.

The viceroyalty was created m 1505, and from 1511 the Indian

capital was Goa. Between 1505 and 1580 only four holders

of the office—^Almeida (1505-150^, Albuquerque (1509-1515),
D. Vasco da Gama (1524) and D. Jo&o de Castro (1545-1548)—
were men of marked ability and high character^ All officials,

mcluding the viceroy and naval and military officers, were usually

appomted for no more than three years. Although few large
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salaries were paid, the perquisites attached to official positions

were enormous ,
at the beginnmg of the 17th century, for example,

the captain of Malacca received not quite £300 yearly as his

pay, but his annual profits from other sources were estimated at

£20,000. Even judges were expected to live on their perquisites,

in the shape of bribes. The competition for appointments was
naturally very keen, Couto mentions the case of one grantee

who received the reversion of a post to which 30 applicants had

a prior claim. ^ Such reversions could be sold, bequeathed, or

included in the dowries of married women; the right of trading

with China might be part of the endowment of a school; a

monastery or a hospital might purchase the command of a
fortress. In 1538 the viceroy, D. Garcia de Noronha, publicly

sold by auction every vacant appointment m Portuguese India

—

an example followed in 1614 by the king Hardly less disas-

trous than the system by which officials were chosen and paid

was the influence exercised by the Church SimXo Botelho, an
able revenue officer, was denied absolution in 1543 because he

had reorganized the Malacca customs-house without previously

consulting the Dominicans in that city. In 1560 a supposed
tooth of Buddha was brought to Goa, the raja of Pegu offered

£100,000 for the relic, and as Portuguese India was virtually

bankrupt the government wished to accept the offer, but tho

archbishop intervened and the relic was destroyed

The empire in the East was rarely solvent. Almeida and
Albuquerque had hoped to meet the expense of administration

Finance
Plainly out of the fees extorted for safe-conducts

at sea and trading-licences, with the tribute wiung
from native states and the revenue from Crown lands in India.

But the growth ot expenditure—chiefly of an unremuneiative
kind, such as the cost of war and missions—soon rendered these

resources inadecjuate, and after 151^ tne empire became ever

more dependent on the spoils of hostile states and on subsidies

from the royal treasury in Lisbon Systematic debasement of

the coinage was practised both in India, where the monetary
system was extremely complex,-^ and m Portugal; and owing
to the bullionist policy adopted by Portuguese financiers little

permanent benefit accrued to the mother country from its im-

mense trade Seeking for commercial profit, not in the exchange
of commodities, but solely in the acquisition of actual gold and
silver, and realizing that the home market could not absorb a
tithe of the merchandise imported, the Lisbon capitalists sent

their ships to discharge in Antwerp (where a Portuguese staple

was established in 150^), or in some other port near the central

markets of Europe. The raw materials purchased by Flemish,

German or English traders were used in the establishment of

productive industries, while Portugal received a vast mflux of

bullion, most of which was squandered on war, luxuries or

the Church.
In theory the most lucrative branches of commerce, such

as the pepper trade, were monopolies vested in the Crown;
Commercial the chartered companies and associations of merchant
Policy. adventurers, which afterwards became the pioneers

of British and Dutch colonial development, had no counterpart

in Portuguese history, except in the few cases m which trading

concessions were granted to military or monastic orders. But
the Crown frequently farmed out its monopolies to individual

merchants, or granted trading-licences by way of pension or

reward. These were often of great value; e g. in 1612 the right

of sending a merchant ship to China was valued at £25,000
Great loss was necessarily inflicted on native traders by the

monopolist system, which pressed most hardly on the Mahom-
medans, who had been the chief earners in Indian waters. Two
great powers, Egypt and Turkey, challenged the naval and
commercial supremacy of the Portuguese, but an Egyptian
armada was destroyed by Almeida in 1509, and though Ottoman
fleets were on several occasions (as in 1517 and 1521) despatched
from Suez or Basra, they failed to achieve any success, and the

Portuguese were able to close the two principal trade routes

^ DecadaSy Xlt i. 10.

See R S. Whiteway, Rtse of the Portuguese Power, &c (London,
1898), pp. 67-72.

between India and Europe. One of these trade routes passed
up the Persian Gulf to Basra, and thence overland to Tripoli,

for Mediterranean ports, and to Trebizond, for Constantmople.

The other passed up the Red Sea to Suez, and thence to

Alexandria, for Venice, Genoa and Ragusa. But by occupying
Hormuz the Portuguese gained command of the Gulf route,

and though they thrice failed to capture Aden (1513, 1517,
I 1547), and so entirely to close the Red Sea, they almost destroyed

I

the traffic between India and Suez by occupying Socotra and
sending fleets to cruise in the Strait of Bab el-Mandeb In

Malacca they possessed the connecting link between the trade-

routes of the Far and Middle East, and thus they controlled

the three sea-gates of the Indian Ocean and Arabian Sea—the

Straits of Hormuz, Bab el-Mandeb and Malacca—and diverted

the maritime trade with Europe to the Cape route.

During the critical period m which their empire was being

established (c iS<^S“i55o) the Portuguese were fortunate in

escaping conflict with any Oriental power of the first

rank except Egypt and Turkey, for the Bahmani ^ifi^

sultanate of the Deccan had been already disinte- Oriented

grated before 1498, and the Mughals and Mahrattas states.

were still far off A coalition of the minor Mahommedan states

was prevented by the great Hindu kingdom of Vijayanagar,which
comprised the southern half of the Indian Peninsula. Vijaya-

nagar gave the militant Mahommedanism of Northern India no
opportunity for a combined attack on the Portuguese settle-

ments, After 1565, when the power of Vijayanagar was broken
at the battle of Talikot, a Mussulman coalition was at last

formed, and the Portuguese were confronted by a line of hostile

states stretching from Gujarat to Achin , but by this time they
were strong enough to hold their own It is characteristic of

their native policy that they had not only refrained from aiding

Vijayanagar in 1565, but had even been willing to despoil then
Hindu allies In 1543 Martim Affonso de Sousa, governor of

' India, organized an expedition to sack the Hindu temples at

I Conjeveram in Vijayanagar itself, and similar incidents are

common m Indo-Portuguese histon^ Albuquerque was almost
the only Portuguese statesman who strove to deal justly with
both Hindus and Mahommedans, to respect native customs, and
to establish friendly relations with the great powers of the East
Apart from the rigorous restrictions imposed by his successors

upon trade, the sympathies of the natives were estranged by the

harshness and v^enality of Portuguese administration, by such
barbarities as the wholesale mutilation of non-combatants in

war-time, and by religious persecution After the arrival of the

Franciscan missionaries, in 1517, Goa gradually became the
headquarters of an immense proselytizing organization, which
by 1561 had extended to East Africa, China, Japan and the

Malay Archipelago (see Goa . Ecclesiastical History), Wherever
the Portuguese were supreme they endeavoured to obtam con-

verts by force. The widespread resentment thus aroused was a
frequent cause of insurrection, and between 1515 and 1580 not a

single year passed without war between the Portuguese and at

least one African or Asiatic people.

Centuries of fighting against the Moors and Castilians had
already left Portugal thinly populated; large tracts of land

were uncultivated, especially in Alenitejo, and wolves Oepopu^
were still common throughout the kingdom. It was latloa.

impossible, from the first, to garrison the empire with trained

men As early as 1 505 one of AlmeidaS ships contained a crew
of rustics unable to distinguish between port and starboard;

soon afterwards it became necessary to recruit convicts and
slaves, and in 1538 a royal pardon was granted to all prisoners

who would serve in India, except criminals under sentence for

treason and canonical offences Linschoten estimates that of all

those who went to the East not one in ten returned The heaviest

losses were due to war, shipwreck and tropical diseases, but large

numbers of the underpaid or unpaid soldiers deserted to the

armies of native states It is impossible to give more than

approximately accurate statistics of the resultant depopulation

of Portugal, but it seems probable that the inhabitants of the

kingdom decreased from about 1,800,000 or 2,000,000 in 1500 to
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about ijOdo^ooo m 1586. The process of decay was hastened

by frequent outbreaks of plague; sometimes followed by famine,

a contemporary manuscnpt estimates that no fewer than 500
persons died daily in Lisbon alone during July, August and
September 1569, and in some other years the joint effects of

plague and famine were little less disastrous

While the country was being drained of its best citizens,

hordes of slaves were imported to fill the vacancies, espeaally

into the southern provinces ' Manual labour was
thus discredited; the peasants sold their farms and
emigrated or flocked to the towns, and small hold-

ings were merged into vast estates, unsnentifically cultivated

by slaves and comparable with the laitfundta which caused so

many agrarian e\ ils during the last two centuries of the Roman
republic The decadence of agriculture partly explains the

prevalence of famme at a time when Portuguese maritime
commerce was most prosperous. The Portuguese intermarried

freely with their slaves, and this infusion of alien blood profoundly

modified the character and physique of the nation It may be

said without exaggeration that the Portuguese of the “ age of

discoveries” and the Portuguese of the 17th and later centuries

were two different races Albuquerque, foreseeing the dangers

that would arise from a shorcage of population in his colonies,

had encouraged his soldiers to marry captive Ilrahman and
Mahommedaii women, and to settle in India as farmers, shop-

keepers or artisans Under his rule the experiment was fairly

successful, but the married colonists afterwards became a privi-

leged caste, subsistmg upon the labour of their slaves, and often
disloyal to their rulers Intermarriage led to the adoption, even

by the rich, and especially by women (see Goa), of Asiatic dress,

manners and modes of thought Thus in the East, as in Europe,

slavery reacted upon every class of the Portuguese

The banishment, or forcible conversion, of the Jews deprived

Portugal of its middle cla^s and of its most scientific traders and

The Pena- finanaers Though the Jews had always been
euHoaot compelled to reside m separate quarters called
iAeJeww. Juderias, or Jewnes, they had been protected by
the earlier Portuguese kings Before 1223 their courts had
received autonomy in civil and criminal jurisdiction; their chief

rabbi was appointed by the king and entitled to use the royal

arms on his seal Alphonse V even permitted his Jewish subjects

to live outside the Juderias, relieved them from the obligation

to wear a distmctive costume (enforced in 1325), and nommated
a Jew, Isaac Abrabanel (^v), as his minister of finance. In

culture the Portuguese Jews surpassed their rulers Many of

them were well versed in Aristotelian and Arabic philosophy, in

astronomy, mathematics, and especially in medicine Three
Hebrew pnntmg-presses were established between 1487 and 1495 >

both John II. and Emanuel I employed Jewish physicians; it

was a Jew—Abraham Zacuto ben Samuel—who supplied Vasco
da Gama with nautical instruments; and Jews were employed
m the overland journeys by which the Portugi^ese court first

endeavoured to obtain mformation on Far Eastern affairs

The Jews paid taxes on practically every business transaction,

besides a special poll-tax of 30 dinhetros in memory of the 30
pieces of silver paid to Judas Iscariot, ajid for this reason they
were protected by the Crown. For centuries they were also

tolerated by the commons; but the other orders—ecclesiastics

and nobles—resented their religious exclusiveness or envied their

wealth, and gradually fostered the growth of popular prejudice

against them In 1449 the Lisbon Juderias were stormed and
sacked, and between 1450 and 1481 the cortes four times

petitioned the Crown to enforce the anti-Jewish provisions of

the canon law. John II gave asylum to 90,000 Jewish refugees

from Castile, m return for a heavy poll-tax and on condition

that they should leave the country within eight months, in ships

furnished by himself. These ships were not provided m time,

and the Jews who were thus unable to depart were enslaved,

^ In the north; which had been relatively immune from wars
a^culture was more prosperous and the “peasants more tenacious
of their land; hence the continuance of peasant proprietorship
and the nuity of African types between the Douro and the Minho.

while their children were deported to the island of St Thomas,
and there left to survive as best they might. In 1496 Emanuel I

desired to wed Isabella, daughter of Ferdinand and Isabella, but
found that he was first required to purify his kingdom of the

Jews, who were accordingly commanded to leave Portugal before
the end of October 1497. But in order to avoid the economic
dangers threatened by such an exodus, every Jew and Jewess
between the ages of 4 and 24 was seized and* forcibly baptized

(19th March) : Christians ” were not required to emigrate
In October 20,000 adults were treated in the same way. These
“ New Christians or “ Maranos,” as they were called, were
forbidden to leave the country between 1498 and 1507. In
April 1506 most of those who resided in Lisbon were massacred
during a not, but throughout the rest of EmanueFs reign they
were immune from violence, and were again permitted to

emigrate—an opportunity of which the majonty’^ took advantage
Large numbers settled in Holland, where their commercial talent

afterwards greatly assisted the Dutch in their rivalry with the

Portuguese

The Reformation never reached Portugal, but even here the

critical tendencies which elsewhere preceded Reform, were
already at work Their origin is to be sought not

so much in the Revival of Learning as in the fact that inquUition

the Portuguese had learned, on their voyages of aatttAo

discovery, to see and think for themselves The *^®'*"^^**

true scientific spirit may be traced throughout the Rotetros of

D. JoAo de Castro (qv) and the Colloquios of Garcia de Orta

—

men who deserted books for experiment and manifested a new
interest in the physical world But orthodox churchmen feared

that even in Portugal this appeal from authority to experience

would lead to an attack upon religious doctrines previously

regarded as beyond criticism. To check this dangerous move-
ment of ideas, they demanded the introduction of the Inquisition

into Portugal The agents of the “ New Chrictians m Rome
long contrived, by lavish bribery and with the support of many
enhghtened Portuguese, to delay the preliminary negotiations,

but m 1536 the Holy Office was established in Lisbon, where the

first auto-da’je was held in 11540, and in 1560 its operations were
extended to India. It seems probable that the influence of the

tribunal upon Portuguese life and thought has been exaggerated.

Autos-da-fe were rare events; their victims were not as a rule

serious thinkers, but persons accused of sorcery or Jiidaizing,

nor were they more numerous than the victims of the English

laws relating to witchcraft and heresy. But the worst vices

of the Inquisition v^ere the widespread system of delation it

encouraged by paying informers out of the property of the con-

demned, and its action as a tradmg and landholding association

Quite as serious, in their effects upon national life, were the

severe censoiship to which all printed matter was liable before

publication and the control of education by the Jesuits Poetr}

and imaginative literature usually escaped censure; but histones

were mutilated and all onginal scientific and philosophical work
was banned Portuguese education centred m the national

university of Coimbra, which had long shown itself ready to

assimilate new ideas, between 1 537 and 1547 John III. persuaded

many eminent foreign teacheis—among them the Scottish

humanist George Buchanan {q.v) and the French mathematician
Ehe Vinct—to lecture in its schools. But the discipline of the

university needed reform, and the task was entrusted to the

Jesuits. By 1555 they had secured control over Coimbra—

a

control which lasted for two centuries and extended to the whole
educational system of the country. The effects of this change

upon the national character were serious and permanent.

Portugal sank back mto the middle ages The old mitiative

and self-reliance of the nation,already shaken by years of disaster,

were now completely undermined, and the people submitted

without show of resistance to a theocracy disguised as absolute

monarchy.
Emanuel L had been a fearless despot, such as Portugal

needed if its scattered dependencies w^ere to remain subject to

the central government. During his reign (i495'-i5zi) the

Church was never permitted to encroach upon the royal
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prerogative He even sent ambassadors to Rome to protest agamst
ecclesiastical corruption, as well as to checkmate the Venetian

Decadeace diplomatists who threatened Europe with Ottoman
of the vengeance if the Portuguese commercial monopoly
Monarchy* y^g^e not relaxed. The Oriental magnificence of these

embassies, notably that of 1514, and the fact that a king of

Portugal dared openly to criticize the morals of the Vatican,

temporarily enhanced the prestige of the monarchy. But
Emanuel I. was the last great king of the Aviz dynasty. He had
pursued the traditional policy of intermamage with the royal

families of Castile and Aragon, hopmg to weld together the

Spanish and Portuguese dominions into a single world-wide

Sebastianism ’’ became a rehgion; its votaries were numbered
by thousands, and four impostors arose m succession, each
claiming to be the ret mcuberiOy or ** hidden king,'* whose advent
was so ardently desired (see Sebastian).

There was no survivmg prmce of the Aviz dynasty except the
aged, feeble and almost insane Cardinal Pnnce Henry, who, as a
younger son of Emanuel I

,
now became king. Henry died on

the 31st of January 1580, and the throne was thus left vacant
There were five principal claimants—Philip II. of Spain; Phili-

bert, duke of Savoy, Antonio, prior of Crato; Catherine, duchess
of Braganza, and Ranuccio, duke of Parma—whose relationship

to Emanuel I is shown in the following table :

—

John'ill ,

b 1502 , d 1 ^ 57 ,

rn. Catherine of Austria.

John,
b 1S3/. »554j

in loonna of Spam

Sebastian,
b tezA. d tc«»R

lalel,Isab
b rso3, d ijjq,

m Cliarles V

Beatrice,
b 1504, d 1538,

Charles I If. ot

S.4V<>y

in.

Emanuel

I

I

Louis,
b 1506, d »^4S
duke of Beja.

Phthp If of Phtliberi Emmanuel.^ Antonto,
Spain duke of S-ivoy prior of Crafo

(illegitimate).

Ferdinand,
1534 ,

duke of Giurda

I I
I

Alpliouso, Henry, Edward,
b i 509

» ^ i 540» b. i5i2, d 1580, b mxj, d 1545,
cardinal and cardinal and duke ol Gmmaraes,
archbishop of king m Isabel of Hraganza.

Lisbon
!

Caihertne, Mani,
m duke of Braganza m duke of rarma.

Ranucdo,
duke of Parma.

empire niled by the house of Aviz His ambition narrowly

missed fulfilment, for Pnnce Miguel, his eldest son, was recognized

(1498) as hen to the Spanish thrones But Miguel died in mfancy,

pnd his inhentance passed to the Habsburgs Frequent inter-

marriage, often so far within the prohibited degrees as to require

d papal dispensation, may possibly expjam the weakened vitality

of the Portuguese royal family, which was now subject to epilepsy,

insanity and premature decay The decadence of the monarchy

as a national institution was reflected in the decadence of the

Cortes, which was rarely summoned between 1521 and 1580.

John III (1521-1557) was a ruler of fair ability, who beceme in

his latei years wholly subservient to his ecclesiastical advisers.

He was succeeded by his grandson Sebastian (1557-1578), aged

three years Until the king came of age (1568), his grandmother,

Queen Catherine, a fanatical daughter of Isabella the Catholic, and

his great-uncle, Prince Henry, cardinal and inqiusitor-gencral,

governed as joint regents. Both were dominated by their Jesuit

(onfessors, and a Jesuit, D. Luiz Gonsalves da Camara, became
the tutor and, after 1568, the principal adviser of Sebastian.

The king was a strong-willed and weak-minded ascetic, who
entrusted his empire to the Jesuits, refused to marry, although

Xbe dynasty was threatened with extinction, and
Diaaatorof spent years in preparing for a crusade against the
AiKaar. Moors. The wisest act of John III had been his

withdrawal of all the Portuguese garrisons in Morocco except

those at Ceuta, Arzila and Tangier. Sebastian reversed this

policy. His first expedition to Africa (1474) was a mere recon-

naissance, but four years later a favourable opportunity for

inv^asion arrived A dethroned sultan of Morocco, named
Mulai Ahmad (Mahommed XL), offered to acknowledge Portu-

guese suzerainty if he were restored to the throne by Portuguese
arms, and Sebastian eagerly accepted these terms The flower

of his army was in Asia and his treasury was empty, but he

contrived to extort funds from the “New Christians,'' and col-

lected a force of some 18,000 men, chiefly untrained lads, worn-
out veterans, and foreign free-lances At Arzila, where he landed,

he was jOined by Mulai Ahmad, who could only muster 800

soldiers Thence Sebastian sought to proceed overland to the

seaport of El Araish, despite the advice of his ally and of others

who knew the country. After a long desert march under an
August sun, he took up an indefensible position in a valley near

A1 Kasr al Kebir On the morrow (Aug 4, 1878) they
were surrounded by the superior forces of Abd el Malek, the

reigning sultan, and after a brave resistance Sebastian was Mled
and his army almost annihilated. So overwhelming was the

disaster that the Portuguese people refused to believe the truth.

It was rumoured that Sebastian still lived, and would sooner or

later return and restore the past greatness of his country

Tentative and hardly serious claims were also put forward bv

Pope Gregory XIII., as ex officto heir-general to a cardinal, and by
Cathenne de’ Medici, as a descendant of Alphonso III. and
Matilda of Boulogne.

5 Tht Sixty Years^ Captivity ” • 1^81-1640—^The university
of Coimbra declared m favour of Catherine, duchess of Braganza,

but the prior of Crato was the only rival who offered any serious

resistance to Philip II. D. Antonio proclaimed himself king and
occupied Lisbon. The advocates of union with Spam, however,
were numerous, influential, and ably led by their spokesmen in the

cortes, Chnstovao de Moura and Antonio Pinheiro, bishop of

Leina The duke of Braganza was ^ on over to their side, chiefly

by the promise that he should be king of Brazil if Philip II.

became king of Portugal—a promise never fulfilled. Above all,

the Church, including the Society of Jesus, naturally favoured

the Habsbuig claimant, who represented its two foremost

champions, Spain and Austria, In 1581 a Spanish army, led

by the duke of Alva, entered Portugal and easily defeated the

levies of D Antonio at Alcantara. The prior escaped to Pans
and appealed to France and England for as.sistanc€. In 1582 a
French fleet attempted to seize the Azores in his mterest, but
was defeated In 1589 an English fleet w'as sent to aid the pnor
m a projected invasion of Portugal, but owing to a quarrel

between its commanders, Sir Francis Drake and Sir John Norris,

the expedition was abandoned D Antonio returned to Fans,

where he died m 1594.
Meanwhile the victory of Alcantara left Philip II supreme

in Portugal, where he was soon afterwards crowned king. His

constitutional position was defined at the Cortes of Thomar
(1581) Portugal was not to be regarded as a conquered or

annexed province, but as a separate kingdom, jomed to Spam
solely by a personal umon similar to the umon between Castile

and Aragon under Ferdinand and Isabella. At Thomar Philip

II. promised to maintain the rights and liberties conceded by his

predecessors on the Portuguese throne, to summon the Cortes at

frequent intervals, and to create a Portuguese privy council

which should accompany the king everywhere and be consulted

on all matters affecting Portuguese interests. Brazil and the

settlements in Africa and Asia were still to belong to Portugal,

not to Spain, and neither in Portugal nor m its colonics was any
alien to be given lands, public office, or jurisdiction. On these

terms the political union of the Iberian Penmsula was accom-
plished It was the final stage m a process of accretion dating

back to the begmnmgs of the Christian reconquest m the 8th

century. Asturias had been united with Leon, Leon with Castile,

Castile with Aragon. All these precedents seemed to indicate

that Spam and Portugal would ultimately form one state, and
despite the strong nationalism which their separate language and
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history had inspired among the Portuguese, the union of 1581

might have endured if the terms of the Thomar compact had
been observed. But few of the promises made m 1581 were

kept by the three Spanish kings who ruled over Portugal

—

Philip II (1581-1598), Philip III. (1598-1621) and Philip IV
(1621-1640)^ The cortes was only once summoned (1619),

and the government of Portugal was entrusted by Philip III.

chiefly to Francis duke of Lerma, by Philip IV chiefly to Olivares

{q V ). The kingdom and its dependencies were also involved m
the naval disasters which overtook Spam Faro m Algarve was
sacked in 1595 by the English, who ravaged the Azores in 1596;
and in many parts of the world English, French and Dutch
combined to harass Portuguese trade and seize Portuguese

possessions. (See especially Brazil; India; Malay Archi-
PEI AGO ) Union with Spam had exposed Portugal to the

hostility of the strongest naval powers of western Europe,

and had deprived it of the power to conclude an independent

peace.

Insurrections m Lisbon (1634) and Evora (1637) boie Witness

to the general discontent, but until 1640 the Spanish ascendancy

Tbt never seriously endangered. In 1640 war with

Rebellion Fran( e and a revolution m Catalonia had taxed the
of 1640. military resources of Spain to the utmost The
royal authority in Portugal was delegated to Margaret of Savoy,

diuhess of Mantua, whose train of Spanish and Italian courtiers

aroused the jealousy of the Portuguese nobles, while the harsh

rule of her secretary of state, Miguel de Vasconcellos de Brito,

provoked the resentment of all classes Even the Jesuits, whose
influence in Portugal had steadily increased since iS55, '

now prepared to act m the inteiests of Cardinal Richelieu, and
|

therefore against Philip IV A leader w as found in John, 8th duke
j

of Braganza, who as a grandson of the duv^hess Catherme was
|

descended from Emanuel I The duke, however, was naturally
j

indolent, and it was with difficulty that his ambitious and energetic
|

Castilian wife, D Luiza de Guzman, obtained his assent to the

proposed revolution. He refused to take any active part m it,

but D Luiza and her confidential adviser, Joao Pinto Ribeiro,

recruited a powerful band of conspirators among the disaffec ted

nobles. Their plans were carefully elaborated, and on the ist of

December 1640 various strategic points were seized, the few

partisans of Spam who attempted resistance were overpowered,

and a provisional government was formed under D Rodrigo da
Cunha, archbishop of Lisbon, who was appointed lieutenant-

general of Portugal

6 The Restoration • 1640-rysS—On the 13th of December
1640 the duke of Braganza was crowned as John IV

,
and on the

19th of January 1641 the cortes formally accepted him as king

The whole country had already declared m his favour and expelled

the Spanish garrisons, an example followed by all the Portuguese

dependencies. Thus the Sixty Years* Captivity ** came to an
end and the throne passed to the house of Braganza But the

Portuguese were well aware that they could hardly maintain

their independence without foreign assistance, and ambassadors

were at once sent to Great Britain, the Netherlands and France.

The struggle between the Crown and the parliament prevented

Charles I from offering aid, but he immediately recognized

John IV. as king Richelieu and the states-general of the Nether-

lands despatched fleets to the Tagus, but commercial rivalry

in Brazil and the East led soon afterwards to a colonial war
with the Dutch, and Portugal was left without any ally except

France

The Portuguese armies were at first successful D Matheus
d’Albuquerque defeated the Spaniards under the baron of

War with Molingen at Montijo (May 26, 1644), and through-
spain, out the reign of John IV (164^1656) they suffered
1640-1668. no serious reverse. But great anxiety was caused
by a plot to restore Spanish rule, m which the duke of Cammha
and the archbishop of Braga were implicated; and especially

by the action of Mazarm, who had assumed control of French
foreign policy m 1642 At the congress of Munster (1643) he

refused to make the independence of Portugal a condition of

1 Philip I
,
II. and III. of PortugaL

peace between France and Spam, and in a letter dated the

4th of October 1647 he even offered the Portuguese Crown
to the duke of Longueville—an offer which illustrates the

weakness of John IV. and the dependence of Portugal upon
France.

John IV was succeeded by his second son, Alphonso VI.

(1656-1683), who was then aged thirteen. During the king’s

minority the queen-mother, D. Luiza, acted as regent. She

prosecuted the war with vigoui, and on the 14th of January 1659
a Portuguese army commanded by D. Antonio Luiz de Menezes,

count of Cantanhede, defeated the Spaniards under D. Luiz de
Haro at Elvas In March 1659, however, the war between
France and Spain was ended by the treaty of the Pyrenees; and
D. Luiz de Haro, acting as the Spanish plenipotentiary, obtained

the inclusion in the treaty of a secret article by which France
undertook to give no further aid to Portugal Neither Louis

XIV. nor Mazarm desired the aggrandisement of Spam at the

expense of their own ally
;
they therefoie evaded the secret article

by sending Marshal Schomberg to reorganize the Portuguese

army (1660), and by helping forward a marriage between
Charles II of England and Catherine of Braganza, the sister

of Alphonso VI This project had been already mooted by
D Luiza, who had foreseen the restoration of the Stuait

monarchy, and had in 1650 welcomed the exiled princes

Rupert and Maurice at the court of John IV. The dowry to

be paid by Portugal was fixed at £500,000 and the cession to

Great Britain of Bombay and Tangier. In May 1663 the

marriage was celebrated, and thus Great Britain took the

place of France as the active ally of Portugal

Meanwhile, on the 20th of June 1662, the regency had been
terminated by a palace revolution Alphonso VI. declared

himself of age and seized the royal authority, D schomberg
Luiza retired to a convent. The king was kehlt and CaMteiio

and vicious, but had wit enough to leave the tHeihor.

conduct of affairs to stronger hands. D. Luiz de Sousa e

Vasconcellos, count of Gastello Melhor, directed the policy of the

nation while Schomberg took charge of its defence. The army,
reinforced by British troops under the earl of Inchiqum and by

i
French and German volunteers or mercenaries, was led m the

I

field by Portuguese generals, who successfully carried out the

[

plans of Schomberg On the 8th of June 1663 the count of

Villa Flor utterly defeated D John of Austria, and retook Evora,

which had been captured by the invaders; on the 7th of July

1664 Pedro de Magalhaes defeated the duke of Osuna at Ciudad
Rodrigo, on the 17th of June 1665 the marquess of Marialva

destroyed a Spanish army led by the marquess of Carracena at

the battle of Montes Claros, and Christovao de Brito Pereira

followed up this victory with another at Villa Vi90sa. The
Spaniards failed to gam any compensating advantage, and on
the 13th of February 1668 peace was concluded at Lisbon, Spam
at last consenting to recognize the independence of the Portuguese

kingdom
The signature of the treaty of Lisbon had been preceded by

another palace revolution. Gastello Melhor, hoping to secure

further French support for his country, had arranged a marriage
between Alphonso VI. and Mane Fran9oise Elisabeth,daughter of

Charles Amadeus of Nemours, and grand-daughter of Henry IV.

of France. The marriage, celebrated in 1666, caused the down-
fall both of Gastello Melhor and of the king. Queen Mane
detested Alphonso and fell m love with his brother D. Pedro;
and after four months of a hated union she left the palace and
applied to the chapter of Lisbon cathedral to annul her marriage

on the ground of non-consummation D Pedro imprisoned

the king and assumed the regency; on the ist of January 1668

his authority was recognized by the cortes; on the 24th of March
the annulment of the queen's marriage was pronounced and
confirmed by the pope; on the 2nd of April she married the

regent Gastello Melhor was permitted to escape to France, while

Alphonso VI. was banished to Terceira in the Azores. A
conspiracy to restore him to the throne was discovered m 1674,

and he was removed to Cintra, where he died in 1683.

I

Pedro IL, who had acted as regent for fifteen years, now
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became king His reign (1683-1706) is a period of supreme
importance in the economic and constitutional history of Por-

Tb0 Cortes goldfields of Minas Geraes in Brazil,

an4 the discovered about 1693, brought a vast revenue in

Methuen royalties to the Crown, which was thus enabled to
iremty.

govern Without summoning the cortes to vote supply
In 1697 the cortes met for the last time before the era of con-

stitutional government. Even more important was the change
effected when the Whig ministry of Great Britain sent John
Methuen to Lisbon to negotiate a commercial agreement The
Methuen Treaty, signed on the 27th of December 1703, detached
Portugal from the French alliance, and made her for more than

j

150 years a commercial and political satellite of Great Britain

Its most far-reaching provisions were those which admitted
Portuguese wines to the British market at a lower rate of duty
than was imposed upon French and German wmes, m return

for a corresponding preference to English textiles The demand
for ‘‘ Port ” and “ Madeira ” was thus artificially stimulated

to such an extent that almost the whole productive energ\" of

Portugal was concentrated upon the wine and cork trades

Other industries, including agriculture, were neglected, and
even food-stuffs were imported from Great Britain. The
disastrous economic results of the treaty were temporarily

concealed by the influx of gold from Brazil, the check upon
emigration from the winc-growmg northern provinces, and the

military advantages of alliance with Great Britain. Nor was
the virtual abolition of the cortes .seriously felt at first, owing
to the excellent internal admimstration of Pedro II and his

minister the duke of Cadaval.

Pedro II had at first wished to remain neutral in the impend-
ing struggle between Philip V and the archduke Charles, rival

War of the claimants for the throne of Spam But Queen
spamiah Marie had died in 1683, and in 1687 Cadaval had
Succession, mduced the king to marry Maria Sophia de Neuberg,
daughter of the elector-palatine Ixiuis XIV of France, who
had hoped through the mfluence of Queen Mane to secure

Portuguese support for his own grandson Philip V
,
realized that

this second marriage might thwart his policy, and strove to
redress the balance by creating a strong partv at the court of

Lisbon. He so far succeeded that in 1700 Pedro II. recognized

Philip V as king of Spain and in 1701 protected a French fleet

in the Tagus against the British It was this incident that caused
the despatch of the Methuen mission and the renewal of the
Anglo-Portugucsc alliance m 1703 On the 7th of March 1704 a
British fleet under Sir George Rooke reached Lisbon, convoying

the archduke Charles and 10,000 British troops, who weie
joined by a Portuguese army under D. Joao de Sousa, marquess
das Minas, and at once mvaded Spam (For the c ampaigns of

1704-13, see Spanish Succession, War of the ) In 1705
Pedro 11 . was compelled by failmg health to appoint a regent,

and chose his sister, Catherine of Braganza, queen-dowager of

England On the death of the king (Dec. 9, 1706) Cada\al
arranged a marriage between his successor John V (1706-

1750) and the archduchess Marianna, sister of the archduke
Charles, thus binding Poitugal more closely to the Anglo-
Austrian cause. The strain of the war was acutely felt in

Portugal, especially m 1711, when the French admiral Duguay-
Troum sacked Rio de Janeiro and cut off the Brazilian treasure-

ships At last, on the 6th of February 1715, nearly two years

after the treaty of Utrecht, peace between Spam and Portugal

was concluded at Madrid.

Never was the Portuguese Crown richer than m the years

1715-1755; rarely had the kingdom prospered less. The

TheMon* commercial and financial evils rife under the last

arctyaati kings of the Aviz dynasty were now repeated.
the Church. More gold had been discovered in Matto Grosso,

diamonds in Minas Geraes. As m the i6th centur>^ immense
quantities of bullion were imported by the treasury, and weie
lavished upon war, luxury and the Church, while agriculture

and manufactures continued to decline, and the countryside was
depopulated by emigration to Brazil. John V. was a spendthrift
and a bigot. He gave and lent enormous sums to successive

popes, and at the biddmg of Clement XI. he jomed a crusade
against the Turks in which his ships helped to win a naval
action off Cape Matapan (1717) For these services he received
the title of Ftdehsstmus, “ Most Faithful “ Majesty ” had
already been adopted by John IV instead of the medieval
‘‘ Highness,'' and the new style was intended to place the king of

Portugal on an equality with his Most Christian Majesty of

France and his Most Catholic Majesty of Spain. John V. was
also empowered to create a multitude of new ecclesiastical

dignities, and the archbishop of Lisbon was granted the rank and
style of Patriarch ex offiao. To the patriarchate was appended
a Sacred College of 24 prelates, who were privileged to officiate

m the scarlet robe*; of cardinals, while the patriarch wore the

vestments of a second pope. Though regiments were disbanded,

fleets put out of commission and fortresses dismantled to save
the cost of their upkeep, the Crown paid nearly £100,000 yearly

for the maintenance of this new hierarchy, and squandered
untold wealth on the erection of churches and monasteries. In
the church of Sao Roque m Lisbon, the decoration of a single

chapel measuring 17 ft by 12 ft cost £225,000, the expenditure
on the convent-palace of Mafra (qv) exceeded £4,000,000

John V. was succeeded by his son Joseph (1750-1777) Five
years afterwards Portugal was overtaken by the tremendous
disaster of the Lisbon earthquake (see Lisbon), which, as Oliveira

Martins justly observes, was “ more than a cataclysm of nature,

It was a moral revolution
”

It brought the Restoration period

to an end (1755). Throughout that period the monarchy had
occupied a precarious position, dependent until 1668 for its

very existence, and after 1668 for its stability, on foreign support.

Its policy had been moulded to suit France or Great Britain,

while Its internal administration had normally been directed

by the Church. The cortes had grown obsolete, the feudal

aristocracy were become courtiers Once more, as m 1580,

Portugal was governed by ecclesiastics in the name of an absolute

monarch, once more, as m 1580, the chief strength of the ecclesi-

astical party was the Society of Jesus, which still controlled the

conscience and mind of the nation and of its nominal rulers,

through the confessional and the schools.

7 The Reform of the Monarchy . iy^j-1826.—The unity of

Poituguese history is hard to perceive m the years which
witnessed the rise and fall of the Pombaline regime, the reign of

the mad queen Maria, the Peninsular War and the subsequent

chaos of revolutionary mtngue At first sight it seems absurd
to characterize this period of despotism ending in war, ruin and
anarchy as a period of reform Nevertheless, it is possible

to trace through the apparent chaos an unmterrupted move-
ment from absolutism to representative mstitutions. Pombal
liberated the monarchy from clerical domination, and thus

unwittingly opened the door to those “ French principles,’^

or democratic ideas, which spread rapidly after his downfall in

1777 The destruction of an obsolete political system, begun
by Pombal, was ( ompleted by the Penmsular War, while French
invaders and British governors together quickened among the

Portuguese a new consciousness of their nationality, and a new
desire for polita al right.s, which rendered mevitable the change

to constitutional monarchy.

Two days after the accession of King Joseph, Sebastiao Jos6 de
Carvalho e Mello, better known as the marquess of Pombal {q v ),

was appomted secretary of state for foreign affairs

and war. In a few months he gained an ascendancy

over the king's mmd which last^ until the end of the

reign, and was strengthened by the courage and wisdom shown
by Pombal at the time of the great earthquake His policy

was to strengthen the monarchy and to use it for the furtherance

of a comprehensive scheme of reform. Begmnmg with finance

and commerce, he reversed the bullionist policy of his predeces-

sors and reorganized the entire system of taxation. He sought

to undo the worst consequences of the Methuen treaty by the

creation of national industries, establishmg a gunpowder factory

and a sugar refinery in 1751, a silk mdustry m 1752, wool, paper

and glass factories after 1759. Colonial development was

fostered, and the commercial dependence of Portugal upon
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Great Britain was reduced, by the formation of chartered

companies, the first of which (1753) was given control of the

Algarve sardme and tunn> fisheries. The Oldembourg Company

(1754) received a monopoly of trade with the Portuguese colonies

m the East; extensive monopolist rights were also conceded to

the Pard and Maranhdo Company (1755) and the Pernambuco
and Parahyba Company (17S9) In Lisbon a chamber of com-
merce {Junta do cornmercio) was organized in 1756 to replace an

older association of merchants, the Meza dos homens de negocto,

which had attacked the Pard Company
,
and in the same year the

Alto Douro Company was formed to control the port-wine trade

and to break the monopoly enjoyed by a syndicate of British

wine merchants. This company met with strong opposition,

culmmatmg m a rising at Oporto (February 1757), which was
savagely suppressed.

Both his commercial pohey and his desire to strengthen the

Crown brought Pombal into conflict with the Church and the

aristocracy. In 1751 he had made all sentences passed by the

Inquisition subject to revision by the Crown The liberation

of aU slaves in Pard and Maranhdo except negroes (1755),
creation of the Pard Company, were prejudicial to the interests

of the Jesuits, whose administrative authority over the Indians

of Brazil was also curtailed Various cliarges were brought

agamst the Society by Pombal, and m September 1759, after

five years of hcat^ controversy (see Jesuits), he published a
decree of expulsion against all its members m the Portuguese

dominions His power at court had previously been strengthened

by the so-called Tavora plot. The marquess and marchioness
of Tavora and their two sons, u ith the duke of Aveiro, the count

of Atouguia and other noblemen, were accused of complicity

m an attempt upon the life of King Joseph (September 1758).

Pombal appointed a special tnbunal to judge the case, many of

the accused, mcluding those already mentioned, were found
guilty and executed, and an attempt was made to implicate

the Jesuits Pombal^s enemies declared that he himself had
organized the attack upon the king, m such a manner as to throw
suspicion upon his political opponents and to gam credit for

himself This accusation was not proved, but the history of the

Tavora plot remains extremely obscure. ITie expulsion of the

Jesuits mvolved Portugal m a dispute with Pope Clement XIII
;

m June 1760 the papal nuncio was ordered to leave Lisbon, and
diplomatic relations with the Vatican were onlv resumed after the

condemnation of the Jesuits by Clement XIV
, in July 1773.

His victory over the Jesuits left Pombal free to develop his

plans for reform He devoted himself especially to education

and defence. A school of commerce was founded m 1759, in

1760 the censorship of books was transferred from an ecclesi-

astical to a lay tribunal; m 1761 the former Jesuit college m
Lisbon was converted into a college for the sons of noblemen;
m 1768 a royal pnnting-press was established, m 1772 Pombal
provided for a complete system of pnmary and secondaiy educa-
tion, entailing the foundation of 837 schoob He founded a
college of art m Mafra, he became visitor of Coimbra University,

recast its statutes and introduced the teachmg of natural science.

Funds for these reforms were to a great extent provided out of

the sequestrated property of the Jesuits; Pombal also effected

great economies in internal admmistration. He abolished the
distmction between Old and New Christians, and made all

Portuguese subjects eligible to any office m the state Far-

reaching reforms were at the same time carried out in the army,
na\y and mercantile manne. In 1760 Admiral Boscawen had
violated Portuguese neutrality by burning four French ships off

I.agos, Pombal protested and the British government apologized,

but not before the military weakness of Portugal had been
demonstrated. Two years later, when the Family Compact
involved Portugal m a war with Spam, Pombal calM m C^nt
VVilham of Ijppe-Buckeburg to reorganize the army, which was
reinforced by a British contingent under Brigadier-General John
Buig^ne, and was mcreased from 5000 to 50^000 men. The
Spaniards were at first successful, a^ captured Braganza and
*Vimeida; bnt they were subsequently defeated at Vdla Velha
and Valencia de Alcantara, and the PcHtuguese fully held their

I own up to the signature of peace at FontaineWeau, m February

1763 Towards the close of the reign, a long-standmg contro-

versy with Spain as to the frontier between Brazil and the

Spanish colonies threatened a renewal of the war; but m this

ensLS Pombal was deprived of power by the death of King
Joseph (Feb 20, 1777) and the accession ot his daughter Maria 1 .

The queer was married to her uncle, who became king consort

as Pedro III. Pombal’s dismissal, brought about by the

influence of the queen-mother Mariana Victoria,

did not involve an immediate reversal of his policy. Mroiih
The controversy with Spam was amicably settl^

by the treaty of San Ildefonso (1777); and further industrial

and educational reforms were maugurated, chief among them
being the foundation, m 1780, of the Royal Academy of Sciences.

Queen Maria, who liad previously shown signs of religious mama,
became wholly insane after 1788, owing to the deaths of Pedro

III. (May 1786), of the crown pnnee D Joseph, and of her con-

fessor, the inquisitor-general D Ignai 10 de San Gaetano Her
second son, D. John, assumed the conduct of affairs in 1792,
although he did not take the title of regent until 1799V Mean-
while a twofold reaction—on one side clericalist, on the other

democratic—had set in agamst the reforms of Pombal. D. John
told Willhim Beckford in 1786 that the kingdom belonged to

the monks,” and bis consort Carlota Joaquma, daughter of

Charles TV. of Spam, exercised a powerful influence m favour of

the Church But new ideas had been introduced with the new
system of education, and the mcvitable revolt against absolutism

had resulted m the formation of a Radical party, which sympa-
thized with the Revolution in France and earned on an active

propaganda thiough the numerous masomc lodges which were in

fact political ( lubs D John became alarmed, and the mtendant
of police m Lisbon, D Diogo Ignacio de Pma Manique, organized

an elaborate system of espionage which led to the unpnsonment
or exile of many harmless enthusiasts

From similar motives, a treaty of alliance with Spam was
signed at Aranjiiez in March 1793, 5000 Portuguese troops were
sent to assist in a Spanish invasion of France; a

Portuguese squadron joined the BritishMediterranean

fleet But m July 1795 Spam concluded a peace

with the French republic from which Portugal, as Oreat

the ally of Great Britain, was dchberately excluded, f
In 1 796 Spain declared war upon Great Britain, and m
1797 a secret convention for the partition of Portugal was signed

by the French ambassador in Madrid, General P^ngnon, and by

the Spanish minister Godoy. D John appealed for help to

Great Bntam, which sent him 6000 men, under Sir Charles Stuart,

and a subsidy of £200,000 Though Spam, through the influence

of D John’s father-in-law Charles IV
,

still remamed neutral,

a state of war between Portugal and France existed until 1799.

D. John then reopened negotiations with Napoleon, and Lucien

Bonaparte was sent to dictate terms m Madrid. But D. John
dared not consent to close the harbours of Portugal against

British ships England was the chief market for Portuguese

wine and gram ;
and the long Portuguese littoral was at the mercy

of the British navy Compelled to choose between fighting on

land and fighting at sea, D. John rejected the demands of Lucien

Bonaparte, and on the loth of February 1801 declared war
upon Spam, His temtories were at once invaded by a Franco-

Spanish army, and on the 6th of June i8oi he was forced to

conclude the peace of Badajoz, by which he ceded the frontier

fortress of Olivenza to Spam, and undertook to pay 20,000,000

francs to Napoleon and to exclude British ships fiom Portuguese

ports. Napoleon was dissatisfied with these terms, and although

he ultimately ratified the treaty, he sent General Lannes to

Lisbon as his ambassador, instructing him to humiliate the

Portuguese and if possible to goad them mto a renewal of the

war. The same policy was continued by General Junot, who
succeeded Lannes m 1804. Junot required D. John to declare

war upon Great Britain, but this demand was not immediately

pressed owing to the preoccupation of Napoleon with greater

affairs, and m October 1805 Junot left Portugal.

By his Berlin decree of the aist of November 1806 Napoleon
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required all continental states to close their ports to British

ships. As Portugal again refused to obey, another secret Franco-

Th9 Spanish treaty was signed at Fontainebleau on the

PeoiMMutar 2*jth of October 1S07, providing for the partition
war, Portugal Entre-Mmho-e-Douro was to be given

to Louis II. of Etruria in exchange for his Italian kingdom,
Algarve and Alemtejo were to form a separate principality for

Godoy
j
the remaining provinces were to be garrisoned by French

troops until a general peace should be concluded. To give efEect

to these terms, General Junot hastened westward across Spam,
at the head of 30,000 French soldiers and a large body of

Spanish auxiliaries So rapid were his movements that there

was no time to organize effective resistance. On the 29th of

No\ ember D. John, acting on the advice of Sir Sidney Smith,

British naval commander in the Tagus, appointed a council of

regency and sailed for Brazil, convoyed by Sir Sidney Smith’s

squadron For a detailed account of the subsequent military

operations, see Pkninsular War.
Junot, who was everywhere well recei\ed by the Portuguese

democrats, entered Lisbon at the end of November 1807 He
assumed command of the Portuguese army, di^nded

kingdom into military governments, and, on the

Novembtr of Februai-y 1808 announced that the Braganza
1807- dynasty had forfeited Its right to the throne Hehim-

1808^^ self hoped to succeed D John, and sought to conciliate

the Portuguese by reducing the requisition demanded
by Napoleon fiom 40,000,000 francs to 20,000,000. But the

action of the French troops in occupying the fortresses of northern

Spain pro\okcd m May r8o8 a general rising in that country,

which soon spread to Portugal The Spanish garrison in Oporto

expelled the French governor and declared for the Braganzas,

compelling Junot to march towards the north He left Lisbon

under the control of a regency, headed by the bishop of Oporto,

who applied to Great Britain for help, promoted an insurrection

against the French, and organized jutUas (committees) of

government in the larger towns On tne ist of August 1808

Sir Arthur Wellesley, with 9000 British troops, landed at

Figueira da P'oz lie defeated a French division at Rolii^a

(‘^Roleia”) on the 17th, and on the 21st won a victory over

Junot at Vimeiro (“ Vimiera Fearing an attack by Portu-

guese auxiliaries and the arrival of British reinforcements under

Sir John Moore, Junot signed the convention of Cintra by which,

on the 30th of August 1808, he agreed to evacuate Portugal

(see Wellington) The regency appointed by D John was

now reconstituted, and in October Sir John Moore assumed

command of all the allied troops in Portugal From Lisbon

Moore marched north-eastward with about 32,000 men to assist

the Spanish armies against Napoleon; his subsequent retreat

to join Sir David Baird in Galicia, m January 1809, diverted

the pursuing army under Napoleon to the north-west, and

temporauly saved Portugal from attack.

In lebruary Major-General William Carr Beresford was
given command of the Portuguese army. Organized and

invmaion by ^disciplined by British officers, the native troops played

SouH, a gallant part m the subsequent campaigns. In

March 1809 the second invasion of Portugal began;
i809, Soult crossed the Galician frontier and captured

Oporto, while an auxiliary force under General I^pisse advanced

from Salamanca On the 22nd of April, however, Wellesley,

who had been recalled after the convention of Cmtra, landed in

Lisbon. On the 12th of May he forced the passage of the

Douro, subsequently retaking Oporto and pursuing Soult into

Spam. Valuable assistance had been rendered by the Portu-

guese generals Antonio da Silveira and Manoel de Brito

Mousinho—the first a leader, the second an oi'ganizer

After the battle of Wagram (July 6, 1809) the French

armies m the Peninsula received large reinforcements, and

ijtvaaioa by
^^*‘shal Mass^na, with 110,000 men, was ordered

Matabaa,
^

to operate i^mst Portugal He crossed the frontier

Jana in June 1810 and besieged Almeida, which capitu-
AprUiSJt. on the 17th of August. Wellesley, who had
now become Viscount Wellington, opposed his march south-
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wards, and won a victory at Bussaco on the 27th of September,
but Mass6na subsequently turned the position of the allied army
on the Sexra de Bussaco, and caused Wellington to fall back
upon the fortified lines which he had already coastructed at
Torres Vedras Here he stood upon the defensive until the

invaders should be defeated by starvation The Portuguese
troops cut Massena’s communications; the peasants, under
instructions from Wellington, had already laid waste their own
farms, destroyed the roads and bridges by which Mass^na might
retreat, and burned their boats on the Tagus On the 5th of

March iSii^ after a winter of terrible sufferings, Mass^na’s
retreat began; he was harassed by the allied troops all the way
to Sabugal, where the last rearguard action in Portugal took
place on the 3rd of April The invaders retired with a loss of

nearly 30,000 men, Almeida was retaken on the 6th, and the

remamder of the war was fought out on Spanish and French
soil. The Portuguese troops remained under Wellington's

command until 1814. and distinguished themselves in many
actions, notably at .Salamanca and on the Nivclle.

At the congress of Vienna( 18 14-181 5)Portugal was represented

by three plenipotentiaries, who were instructed to press for the

retrocession of Olivenza and to oppose the restora-

tion of French Guiana, which the Brazilians had
conquered m 1809 Neither object was attained,

and this failure, which was attributed to the lack of British

support, hastened the reaction agamst British mfluence

which had already begun. Since 18^ Portugal had theoreti-

cally been governed by the regency representing D John.

But as the regency was corrupt and unable to co-operate with

Wellington and Beresford, the British government had demanded
that Sir Charles Stuart (son of the Sir Charles Stuart mentioned
above) should be appointed one of its members. The real

control of affairs soon afterwards passed into the strong hands of

Stuart and Beresford; and while the war lasted the Portuguese

acquiesced in what was in fact an autocracy exercised by
foreigners In 181 s, however, they desired to resume their

independence A further cause of dissatisfaction was the mutual
jealousy of l^ortugal and Brazil. The colony claimed as high

a political status as the mother-country, and by a decree dated
the i6th of January 1815 it was raised to the rank of a separate

kingdom. Thenceforward, until 1822, the Portuguese sover-

eignty was styled the United Kingdom of Portugal, Brazil and
the Algarves. Ihe importance of this change became apparent
when Queen Maria I died (March 1816) and D John succeeded
to the united thrones as John VI. The king refused to leave

Brazil, paitly owing to the intrigues of Carlota Joaquina, who
hoped to become queen of an independent Brazilian kingdom
Thus Portugal, which had been almost rumed by the war, was
now humiliated by the failure of her diplomacy at Vienna and
by her continued dependence upon Great Bntam and Brazil.

Ihe resultant discontent found expression in the cry of “Por-
tugal for the Portuguese ” and m the demand for a constitution

In 1817 a military revolt {pronunciamento) m Lisbon was
crushed by Beresford, and the leader. General Gomes PVeire de

Andrade, was executed; but on the i6th of August xbecon^
1820, after Beresford had sailed to Brazil to secure sHtaHaaai

the return of John VI
,
a second rising took place Maraatamt,

m Oporto It soon spread southward A new
cxiuncil of regency was established in Lisbon, the British officers

were expelled from the army, Beresford, on his return from
Brazil, was not permitted to land

;
a constituent assembly was

summoned. This body suppressed the Inquisition and drew
up a highly democratic constitution, by which all citizens were

declared equal before the law and eligible to any office; all class

privileges were abolished, the liberty of the Press was guaranteed,

and the government of the country was vested in a single

chamber, subject only to the suspensive veto of the Crown.

So extreme a change was disliked by most of the powers and
by many Portuguese, especially those of the clerical party.

Ckeat Britain msisted on the return of John VI
, who entrusted

the government of Brazil to his elder son D Pedro and landed

in Portugal on the 3rd of July 1821, In 1822, on the advice of
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D. Pedro, he swore to obey the constitution (thenceforward
known as the “ constitution of 1822 ’’). But his younger son,

D Miguei, and the queen, Carlota Joaquina, refused to take the

oath; and in December 1822 sentence of banishment was pro-

nounced agamst them, though not enforced. They had many
supporters at home and abroad French troops had invaded
Spam in the interests of Ferdinand VII (1823), and the French
government was prepared to countenance the absolutist

party m Portugal in order to check British influence there.

Another military revolt broke out in Traz-os-Montes on the 3rd

of February 1823, its leader being the count of Amarante, who
was opposed to the constitution D Miguel appealed to the

army to “ restore liberty to their king,” and the army, incensed

by the loss of Brazil (1822), gave him almost unanimous support.

At this junctuie John VI
,
vainly seeking for a compromise,

abrogated the constitution of 1822, but appointed as his minister

D Pedro de Sousa Holstein, count (afterwards duke) of Palmella
and leader of the English ’ or constitutional party These
half-measures did not satisfy D. Miguel, \yhose soldiers seized

the royal palace in Lisbon on the 30th of April 1824 Palmella

was arrested, and John VI forced to take refuge on the British

flagship in the Tagus But the united action of the foreign

ministers restored the king and reinstated Palmella; the insur-

rection was crushed; D M*guel submitted and went into exile

(June 1824)

In Brazil also a revolution had taken place. The Brazilians

demanded complete independence, and D Pedro sided with

them The Portuguese garrison of Rio de Janeiro was ovei-

powered, on the 7th of September 1822 D. Pedro declared the

country independent, and on the 12th of October he was pro-

claimed constitutional emperor. He took no notice of the

constituent assembly in Lisbon, which on the 19th of September
had ordered him to return to Portugal on pain of forfeiting

his right to mherit the Portuguese Crown By the end of 1823
all Portuguese resistance to the new regime in Bra7il had been

overcome.

John VI died on the loth of March 1826, leaving (by will)

his daughter D Isabel Maria as regent for Pedro I. of Brazil,

who now became Pedro IV. of Portugal A crisis was evidently

imminent, for Portugal would not tolerate an absentee sovereign

who was far more Brazilian than Portuguese. The unsatisfied

ambition of Carlota Joaquina and the hostility between abso-

lutists and constitutionalists might at any moment precipitate

a civil war. To conciliate the Portuguese, Pedro IV drew up
a charter (known as the charter of 1826 ”) whuh provided

for moderate parliamentar>' government on the British model
To conciliate the Brazilians, he undertook (by decree dated May
2, 1826) to surrender the Portuguese Crown to his daughter D
Maria da Gloria (then aged seven), but this abdication was made
contingent upon her marriage with her uncle D Miguel, who was

first required to swear fidelity to the charter

8 ConshtuHonal Government—^The charter of 1826 forms the

basis of the present Portuguese constitution and the starting-

point of modern Portuguese history. That history comprises

four periods (a) From 1826 to 1834 the clerical and absolutist

parties led by D Miguel united every reactionary element

throughout the kingdom m a last unsuccessful stand against

constitutional government, {h) from 1834 to 1853 the mam
problem for Portuguese statesmen was whether the constitution,

now accepted as mevitable, should embody the radical ideas of

1822 or the moderate ideas of 1826, (c) from 1853 to 1889
there was a period of transition marked by the rise of three new
parties—Progressive, Regenerator, Republican, {d) from 1889
to 1908 the Progressives and Regenerators monopolized the

control of public affairs, but the strength of Republicanism was
not to be gauged by its representation in the cortes At the

beginning of the 20th century the question whether the monarchy
should be replaced by a republic had become a living political

issue, which was decided by the revolution of October 5, 1910

The charter was brought to Lisbon by Sir Charles Stuart

m July 1826. The absolutists had hoped that D Pedro would
abdicate unconditionally in favour of D. Miguel, and the council

of regency at first refused to publish the charter. They were
forced to do so (July 12) by a pronunaamento issued by D.

Joao Carlos de Saldanha de Ohveira e Daun, count xbe
of Saldanha and commander of the army in Oporto Abaoiutlat

Saldanha, a prominent constitutionalist, threatened tfieactioa.

to march on Lisbon if the regency did not swear obedience to

the charter by the 31st of July. Amid wild enthusiasm the

charter was proclaimed on that day, and on thev3rd of August
Saldanha became head of a Liberal ministry. An absolutist

counter-revolution at once broke out m the north. It was
organized by the marquess of Chaves, and supported openly by
the Chu’*ch and the Miguelite majority of the army; secret

assistance was also given by Spam. As civil war appeared

imminent, Canning despatched 5000 British troops under Sir

William Clinton to restore order, and to disband the troops

under Chaves By March 1827 Clinton and Saldanha had
secured the acceptance of the charter throughout Portugal.

In October 1826 D Miguel also swore to obey the charter

and was betrothed to his niece D Maria da Gloria (Maria II

)

Pedro IV appointed him regent in July 1827 and in February
1828 he landed m Lisbon, where he was received with cries of

Viva D Miguel T
,
rei absoluto * ” In March he dissolved the

parliament which had met in accordance with the charter In

April the Tory ministry under Wellington withdrew Clinton’s

division, which was the mainstay of the charter. In May D
Miguel summoned a cortes of the ancient type, which offered him
the Crown , and on the 7th of July 1828 he took the oath as king

Saldanha, Palmella, the count of Villa Flor (afterwards duke of

Terceira), and the other constitutionalist leaders were driven

into exile, while scores of their adhcients were executed and thou-

sands imprisoned Austria and Spam supported D Miguel,

who was able to dispose of the vast wealth of Carlota Joaquina,
Great Britain and France remained neutral. Only the emperor
D Pedro and a handful of exiles upheld the emuse of Maria II

,

who returned to Brazil in 1829

The Azores, although the majority of theu* inhabitants

favoured absolutism, now became a centre of resistance to

D. Miguel. In 1828 the gainson of Angra declared

for Maria II , endured a siege lasting four months, Migutiif

and finally took refuge in the island of Terceira,

where it was reinforced by volunteers from Brazil and constitu-

tionalist refugees from England and France. In March 1829

Palmella established a regency on the island, on behalf of

Maria II
,
and D Miguel’s fleet was defeated in Praia Bay on

the 12th of August. Fortune played into the hands of Palmella,

Saldanha, Villa Flor and their followers in Terceira In 1830
a Whig mmistry came into office in Great Britain, the “ July
revolution” placed Louls Philippe on the throne of France,

Carlota Joaquina, the power behind D. Miguel’s throne, died on
the 7th of January. The fanaticism of the clerical and abso-

lutist parties in Portugal (collectively termed apostoUros) was
enhanced by recrudescence of Sebastianism Men saw m the

brutal boor D Miguel {qv) a personification of the hero-king

Sebastian, whose second advent had been expected for two
and a half centuries In the orgy of persecution, outrages were
committed on British and French subjects; and a French squad-

ron retaliated by seizing D Miguel’s fleet in the Tagus (July

1831) In Brazil, D Pedro abdicated (April 1831), he deter-

mined to return to Europe and conduct m person a campaign
for the restoration of Maria II He was received with enthusiasm

by Louis Philippe. In Great Britain Palmella raised a loan of

£2,000,000 and purchased a small fleet, of which Captain Sartor-

lus, a retired British naval officer, was appomted admiral. In

February 1832 the “ Liberators,” as they were styled, sailed

from Belleisle to the Azores, with D. Pedro aboard the flagship

In July they reached Portugal and occupied Oporto, but the

expected constitutionalist rising did not take place. The
country was almost unanimous in its loyalty to D Miguel, who
had 80,000 troops against the 6500 (including 500 French and
300 British) of D. Pedro. But the Miguelites had no navy,
and no competent general. They besieged D. Pedro m Oporto
from July 1832 to July 1833, when the duke of Terceira and
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Maria IL,

1834-1863.

Captain Charles Napier, who had succeeded Sartorius, effected

a daring and successful diversion which resulted in the capture

of Lisbon (July 24, 1833) Maria 11 arrived from France m
September The war went in her favour, largely owing to the

brilliant generalship of Saldanha and the financial straits to

which D Miguel was reduced In April 1834 a Quadruple
Alliance was concluded between h ranee, Spain, Great Britain

and the government of Maria II. The allied army defeated the

Miguelites at Asseiceira on the i6th of May, and D Miguel

surrendered at Evora-Monte on the 24th By the convention

of Evora-Monte he was condemned to perpetual banishment
from the Peninsula On the a^th of September D Pedro died

During the few months in which he acted as regent for his

daughter, he had transformed Portugal from a semi-feudal into

a modern state Tithes, many hereditary privileges and all

monopolies were abolished, every convent was closed and its

property nationalized, the Jesuits, who had returned after the

death of Pombal, were again expelled; the charter of 1826 was
restored

Maria IT. was fifteen years old at her accession. She was
twice married—in December 1834 to Augustus, duke of Leuch-

tenberg, who died four months afterwards; and in

April 1836 to Ferdinand of Saxe-Coburg, who received

the title of king consort in September 1837 Both
the queen and the king consort were strangers to Portugal,

and could exercise little control over the turbulent factions

whose intrigues and pronunaamentos made orderly govern-

ment impossible There were three political parties the

Miguelites, who were still strong enough to cause trouble,

the Chartists, who advocated the principles of 1826, the

Septembrists, who advocated those of 1822 and took their name
from the successful coup d^Hat of the 9th-iith of September

1836 By this coup d'etat the constitution of 1822 was sub-

stituted for the charter of 1826, and a Septembnst ministry

under the Viscount Sd da Bandcira replaced the Chartist

ministry under Saldanha, Terceira and Palmella A counter-

revolution, planned in the royal palace at Belem and hence

known as the Belemsada, was frustrated in November 1836

and in 1837 a Chartist insurrection was crushed after severe

fighting This was known as the “War of the Marshals,'’ from

the rank of the two Chartist leaders, Saldanha and Terceira

In 1839 a moderate ministry took office, with Antonio Bermudo
da Costa Cabral as its real, though not its ostensible, head A
pronunciantento by Costa Cabral led to the restoration of the

charter on the loth of February 1842, and a Cabral government

was formed under the nominal leadership of Terceira. Costa

Cabral, who became count of Thomar in 1845, ruled despotically,

despite many insurrections, until May 1846, when a coalition

of Miguelites, Septembrists and Chartist malcontents drove

him into exile On this occasion the rebellion—known as the
“ War of Maria da Fonte ”—proved formidable Oporto was

held by a revolutionary 'junta, and Saldanha, who had become
prime minister, persuaded the Quadruple Alliance to intervene

In June 1847 Ihe Oporto junta surrendered, under promise of an

amnesty, to a combined Bntish and Spanish force, and the

convention of Gramido (July 24, 1847) ended the war Saldanha

was rewarded with a dukedom, and retained office until June

1849. dictatorial rule of his successor—the returned

exile, Thomar— provoked another successful rising on the 7th

of April 1851. Thomar again fled from the country, Saldanha

again became prime minister, but at the head of a moderate

coalition He remained in power during five years of unbroken

peace (1851-1856), and carried many useful reforms. The
most important of these was the so-called Additional Act of the

5th of July 1852, which amended the charter of 1826 by pro-

viding for the direct election of deputies, the decentralization

of the executive, the creation of representative municipal

councils, and the abolition of capital punishment for political

offences Maria II. died on the 13th of November 1853, and was

succeeded by her eldest son D. Pedro, during whose mmistry

the king consort D Ferdinand acted as regent

Under the brothers Pedro V. (1853-1861) and Luiz (1861-

1889) Portugal obtained a respite from civil strife. Both
monarchs delegated the conduct of affairs to their ministers,

who constructed new railways, reformed the edu-

cational system, and gradually improved the economic
condition of the kingdom and its colonies Pedro V.

*

came of age and assumed the government on the i6th of

November 1855, in 1857 he married Princess Stephanie of

Hohenzollem. The only political disturbance which marred
the peace of his reign arose out of the seizure of the “ Charles

et Georges,” a French slave-trader which was captured off

Mozambique Napoleon 111 sent a fleet to the Tagus and
demanded an indemnity, which Portugal was compelled to pay.

In 1860-1861 cholera ravaged the whole kingdom, and especially

the capital The king died of this disease on the nth of

November 1861, and two of his brotheis, D Ferdinand and
D John, died shortly afterwards D Luiz was absent at the
time, and his father D Ferdinand again became regent until

his return, soon after which (1862) the new king married Maria
Pia, daughter of Victor Emanuel II of Italy. In 1809 slavery
was abolished in every Portuguese colony. In 1870 the duke
of Saldanha, the last survivor of the turbulent statesmen of

Queen Maria’s reign, threatened an appeal to arms if the king
would not dismiss his minister, the duke of Loul6, an advanced
Radical and freemason, whose mfluence, dating from the reign

of Pedro V
,
was viewed with disfavour by Saldanha, as well

as by more conservative politicians The king yielded, and
Saldanha himself became prime minister, retaining office until

1874, when, at the age of 80, he was sent as ambassador to

London He had been by far the most influential man in

Portugal, and his death in 1876 was followed by a regrouping

,

of political parties

The party of the Regenerators {Regeneradores), formed in

1852 out of a coalition of Septembrists and Chartists, had
already been disintegrated Its more radical ele-

ments, known at first as the Historic Left, were in

I 1877 reorganized as the Progressives {Progresststas)

,

Its more conservative elements earned on the tradition

I
and retained the name of the original Regenerators Besides

I

these two monarchist parties—the Regenerators or Conser-
’ vative right and the Progressives or Constitutional left—

a

. strong Republican party was formed m 1881 There were

,

also the Miguelites, active but impotent intriguers, and the

advocates of Iberian union, who became prominent in 1867,

1869, 1874, and especially in July 1872, when many well-

known politicians were implicated m a fantastic conspiracy

for the establishment of an Iberian republic Portuguese
nationalism was too strong for these advocates of union
with Spam, whose propaganda was discredited as soon as

any national mterest was seriously endangered This was
' the case in 1872, wffien Great Britain claimed the southern
part of Delagoa Bay. The claim was submitted to the arbitra-

tion of M Thiers, the French president, whose successor.

Marshal Macmahon, delivered an award m favour of Portugal

on the 19th of April 1875 (see Delagoa Bay)
King Luiz died on the 19th of October 1889, and was succeeded

by his son D. Carlos {qv) Colonial affairs had for some time
received close attention In 1885 Portugal recog-

^
nized the Congo Free State, and admitted its Attmlns
sovereignty over the north bank of the Lower
Congo, although, in an unratified treaty of 1884, Qrtst

Great Britain had recognized both banks of the

river as Portuguese territory In 1886 Germany, France and
Portugal defined by treaty the limits of their adjacent spheres

of influence, and on the 26th of March 1887 Macao, hitherto

leased to Portugal, was formally ceded by the Chinese

government In 1889 a resolution unanimously adopted by
both chambers invited the ministry, of which Jos6 de Castro

was president and Barros Gomes foreign minister, to press

forward the territorial claims of Portugal in East and Central

Africa Shortly after the accession of King Carlos this active

policy led to a dispute with Great Britain (see Africa, § 5). A
Portuguese force under Major Serpa Pinto had invad^ the
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Shirt highlands m order to forestall their annexation by the

British, and tlic Bntwh government demanded satisfaction

Public opinion rendered compliance difficult until a British

squadron was despatched to the mouth of the Tagus, and the

British minister presented an ultimatum (Jan. ir, i8po), requirmg

the withdrawal of ail Portuguese forces from the Shir^ Barros

Gomes was then able to yield under protest, but disturbances

at once broke out m Lisbon and Oporto, and the mmistry
resigned A coahtion government took office on the 14th of

January, with Serpa Pimentel as prime minister and J Hintze-

Ribeiro as foreign mmister The king, in a letter to Queen
Victoria, declined for the time being to receive the Order of the

Garter, which had just been offered him, and on the 6th of

February the government addressed a circular-letter to the

powers, proposing to submit the Lssues in dispute to a European
conference Meanwhile a Republican rising was suppress^ m
Lisbon, and many suspected officers were degraded On the

20th of August an Anglo-Portuguese agreement w^as negotiated

m London, but the cortes refused to ratify it I'he ministry

therefore resigned, and on the 14th of October Abreu e Sousa

formed a new cabinet, which arranged with Great Britam a

modus vtvendt for six months, pending the conclusion of another

agreement Tne British government was ready to make con-

cessions, but more than one collision took place between Portu-

guese troops m Manica and the forces of the British South Afriai

Company. The defeat of the Portuguese was the chief cause of

a serious military rising in Oporto, which broke out on the 30th

of January 1891. The suppression of this rising so far enhanced
the prestige of the cabinet that the cortes forthwith approved

the convention with Great Bntain, and the definitive treaty,

by which Portugal abandoned all claim to a trans-Afnean

dominion, w^as ratified by the cortes on the 28th of May Rela-

tions with Great Bntain, however, remained far from cordial

until the celebration of the fourth centenary of Vasco da Gama’s
voyage to India afforded the opportunity for a rapprochement

m 1898
The extravagant management of the railways guaranteed by

the state had entailed such heavy deffiits that the payment of

Plamnciai Coupon of the railway state loan, due on the

CriBiMoi 2nd of January 1892 had to be suspended Thus
arose a senous financial cnsis, in\ olvmg three ( hanges

of mmistr> In May the Portuguese government committed
a formal act of bankruptcy by issuing a decree reducing

the amount then due to foreign bondholders by two-thirds

'rhe bondholders’ committees, supported bv some of the

powers concerned, protested against this illegal action A
compromise was at last arranged by Ilintze-Ribeiro, who
assumed office m February 1803 ^ head of a Progressive

government His cabinet promised only slightly better terms
to the foreign bondholders, but it relieved the finani lal tension

m some degree, and by coming to an agreement with Germany
m East Africa and with Great Britain m South Africa as to

the dehmitation of frontiers, he minimized the nsks of conflict

with either country

Portugal observed neutrahty on the outbreak of the Anglo

-

Boer War, but the permission it conceded to the British consul at

Lourenfo Marques to search for contraband of war among goods
imported there, and the free passage accorded to an armed
force under General Carrington from Beira through Portu-
guese territory to Rhodesia, were vehemently^ attacked in the

Press and at public meetings The award of the Swiss arbi-

trators in the matter of the Delagoa Bay railway was given
in 1900 (see Louren^o Marques) Portugal was condemned
to pay 15,314,000 francs compensation, and this sum (less

than was expected) was immediately raised by loan from the
Portuguese Tobacco Company.
A law of the 8th of August 1901 regulated the conditions of

election to the lower house, thus ending a long senes of parlia-

mentary reforms. The most important of these had provided
for the gradual extinction of the right of hereditary peers to sit

m the upper house (July 24, 1885), had reduced the number of

deputies and fixed the qualifications required for the exercise of

the franchise (March 28, 1895); had abolished the elective

branch m the upper house (Sept, 25, 1895). These changes

left untouched the most serious evil m Portuguese

public life. The two great parties, Progressives and tmtionai

Regeneratois, were largely composed of professional ChmogtBf

politicians wliose votes were determined by their

private interests. Skilful manipulation of tlje electoral returns

enabled these two parties to hold office m fairly regular rota-

tion, hence arose the popular nickname of rotativos, applied

to Progressives and Regenerators alike. The same methods
enabled them to obstruct the election of Republican and
Independent candidates.

Under such a system of government it was natural that

economic issues should still dominate Portuguese politics at

the beginning of the 20th century. Year by year nepubHemn-
the budget showed a deficit, and the indebtedness lam and

of the state increased A large proportion of the the Army.

expenditure was unproductive, corruption was rife in the public

services, and the poverty of the overtaxed peasant and artisan

classes gav^e rise to sporadic outbreaks of violence In 1902 the

students at Coimbra and Oporto organized an agitation against

the proposed conversion of the gold debt; and anti-clerical

nots, followed by a strike, rendered necessary the proclamation

of martial law in Aveiro. In January 1903 an insurrection of

peasants armed with scythes took place at hundao, the imposi-

tion of a new market tax provoked iiots at Coimbra m Mcrch,
a serious i trike of weavers look place at Oporto in June. In

the same year the general distress was intensified by the failure

of the Rural and Mortgage Bank of Brazil. In these circum-

stances Republicanism rapidly gained ground. Its real strength

was masked by the system which enabled any ministry in power
to control the election of candidates to the cortes. In April

1906, for example, only one Republican deputy was returned,

although It was notorious that the Republican party could

command a majority in many tonstituencies Though the army
as a w'holc was monarchist, certain regiments had become
imbued with revolutionary ideals, which were fortified by the

unwise employment of soldieis and sailors for the suppression

of industnal disputes During the weavers’ strike the cruiser
“ Rainha D Amelia ” was converted into a temporary prison,

and at Fimdao, Aveiro and elsewhere troops had been ordered

to fire on men with whom they sympathized In November
1902, while King Carlos was in England, a military rising was
organized in Oporto, hut never took place On the 23rd of

April 1903 a body of cavalry and artillery mutinied in Lisbon

and proclaimed a republic, but they were overpowered and
ultimately transported to Mozambique. Such incidents, unim-
portant m themselves, were symptoms of a dangerous state of

public opinion, which was debarred from expression in the

cortes.

The constitution empowered the sovereign to veto any bib,

to dissolve or prorogue the cortes, and to govern by means of

ministerial decrees. The use of these extraordinary

powers would be a breach of constitutional practice, tataraUp,

but not of law King Carlos had already been

criticized for alleged excessive interference m politics. An
experiment in government by decree had been made m May—
October 1894, It was repeated in September 1905, when the

king consented to prorogue the cortes until January 1906 m
order to postpone discussion of the terms upon which the

tobacco monopoly was to be allocated. A general election,

in February 1906, was followed by thiee changes of mmistry,
the last of which, on the 19th of May, inaugurated the regime

known in Portugal as the dtciadura or dictatorship. Joao
Franco, the new prime minister, was conspicuous among
Portuguese politicians for his uitegrity, energy and courage, he
intended to reform the national toances and administration

—

by constitutional means, if possible. The cortes, opened on the

6th of June 1906, was dissolved on the 14th ; another election

took place, preceded by an official announcement that on this

occasion all votes would be fairly counted; and the Franqutsias

or ‘‘ New Regenerators ” obtained a majority. When the
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Cortes met, on the 29th of September, the opposition accused

King Carlos of complicity m ^ave financial scandals It was
admitted that he had borrowed largely from the treasury, on

the security of his civil list, and the Republican deputies

accused him of endeavouring to assign the tobacco monopoly
to one of his own foreign creditors, m setUemcnl of the debt.

Franco organued a coalition in defence of the Crown, but in

January 1907 business in the cortes was brought to a standstill

and many sittings ended m uproar The attacks on the king

were repeated at the trial of the poet Guerra Junqueiro, who was
indicted for lese-mojeste All parties beheved that the ministry

would fall, and the rotatwos prepared once more to divide the

spoils of ofiicje, when, on the 2nd ol May 1907, Joao Franco

reconstructed his cabinet, secured the dissolution of the cortes

and announced that certain bills still under discussion would
receive the force of law His partisans m the press hailed

the advent of a second Pombal, and their enthusiasm was
shared by many enlightened Portuguese, who had previously

held aloof from politics but now ralhed to the support of an
honest dictator Backed by these forces, as well as by the king

and the army, Fn^nco effected some useful reforms But his

opponents included not only the Republicans, the professional

politicians and those ofhrials who feared mquiiy, but also the

magistracy, the district and municipal councils, and the large

body of citizens who still believed in parliamentary government.

The existing debt owed by D. Carlos to the nation was assessed

at 5^154,000. This sum was ostensibly paid by the transference

to the treasury of the royal yarht Amelia ” and certain palaces,

but the cost and upkeep of the Ameba ” had been paid with

public money, w hilc che palaces had long been maintained as stale
j

property. These transactions, though perhaps necessary to
!

save the credit of the sovereign at the least possible cost,

infuriated the opposition Newspapers and pobticians openly
advocated rebellion; Franco had recourse to coercion Sedi-

tious journals were suppressed
,
gaols and fortresses were crowded

with prisoners, the upper house, which was hostile to the

du talor, was deprived of its )udicial powers and reconstituted

on a less democratic basis (as in 1826), the distiict and muni-
cipal councils were dissolved and replaced by administrative

commissions nominated by the Crown (Jan. i, 1908).

The ministerial press from time to time announced the dis-

covery of sensational plots against the king and the dictator

Aasassina-
however, uncertain whether the ass<%ssination

tton^ofKing Cailos and the crovm prince (see Caiclos I ),

Carloi. on the ist of February 1908, was part of a widely
iceasaiM organized conspiracy, or whether it was the act ol
ot Manoei,

isolated band of fanatics, unconnected vMth any
political party. The repubbian pi ess applauded the murder,
the professional pobticians benefited by it. But the regicide

Buifa and his associates probably acted on their owm initiative.

The immediate results were the accession of Prince Manoei or

Manuel (Emanuel II ) to the throne and the resignation of

Franco, who sailed for Genoa. A coabtion ministry, representing

all the monarchist parties, was formed under the presidency oi

Admiral Ferreira do Amaral The administrative commissions
appointed by Franco were dissolved

,
the civil list was reduced

;

the upper houfe was reconstituted A general election look
place, in April the cortes met and the balance of power between
Progressives and Regenerators was restored. On the iSth of

May 1908 D Manoei swore to uphold the constitution and was
acclamicd king by the cortes. His uncle D. Affonso (b 1865)
took a similar oath as crown prince on the 22nd of March iqto
The failure of the dictatorship and the inability of the

monarchists to agree upon any common policy had discredited

ThaRaw^ the existmg regime, and at the general election of

hrtioaof August 1910 the Republican candidates in Lisbon
and Oporto were returned by large majorities. On

the 3rd of October the murder of a distinguished Republican
physician, Dr Miguel Borabarda, precipitated the revolution
which had been organized to take place m Lisbon ten days
later The Republican soldiers m Lisbon, aided by armed
civilians and by the warships m the Tagus, attacked the loyal

garrison and municipal guards, shelled the Necessidades Palace,

and afte* severe street-fighting (Oct. 4th-6th) liecame masters
of the capital The kmg escaped to Eiiceira, and thence, with
the other members of the royal family, to Gibraltar Soon
afterwards they tra\elled undisturbed to England, where
the king was received by the duke of Orleans. Through-
out Portugal the proclamation of a republic was either

welcomed or accept^ without further resistance. A provi-

sional government was formed under the presidency of Dr
Theophilo Braga (b 1843), ^ native of the Azores, w'ho had
since i86*; been prominent among Portuguese men of letters

(see Literature, below) The new government undertook to

carry out part of the Republican piogramme before summon-
ing a constituent assembl) to remodel the constitution Among
its most important acts were the expulsion cf the religious con-

gregations which had returned after 1834, the nationalization

of their property, and the abolition, by decree, of the council

of state, the upper house and all hereditary titles or privileges.

The Republican programme also included the separation ot

Church and State, ‘and the concession of local autonomy (on
federal lines, if possible) to the provinces and cok nies of Portugal,
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Literature
The Portuguese language can be most conveniently described

in relation to the other languages of the Pemnsula (see Spain

Language), Portuguese literature is dibtmguished by the

wealth and variety of its lyric poetry, bv its primacy in bucolic

verse and prose, by the number of its epics and historical books,

by the relative slightness ot the epistolary element, and by the

almost complete absence of the memom Rich as its romancetro

IS, its volume is far less than the Spanish, but the canctonetros
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remain to prove that the early love songs of the whole Penmsula
were written m Portuguese, while the primitive prose redaction

of AmadtSf the prototype of all romances of chivalry, was
almost (crtainly made m Portugal, and a native of the same
country produced in the Dtana of Montemor (Montemayor)
the masterpiece of the pastoral novel The Lustads may be
called at once the most successful epic cast in the classical

mould, and the most national of poems, and the great historical

monuments and books of travel of the i6th and 17th centuries

are worthy of a nation of explorers who carried the banner of

the Quinas to the ends of the earth On the other hand, Portugal ,

gave birth to no considerable dramatist from the time of Gil
I

Vicente, in the i6th century, until that of Garrett in the iQth,
j

and ic has failed to develop a national drama 1

Its geographical position and history have rendered Portugal
|

very dependent for intellectual stimulus and literary culture

on foreign countries, and wTiters on Portuguese literature are

wont to divide their subjects into periods corresponding to the

literary^ currents from abroad which have modified its evolution

To summarize, the first literary activity of Portugal was derived

from Proven9e, and Provencal taste ruled for more than a

century; the poets of the 15th century imitated the Castilians,

and the i6th saw the triumph of Italian or classical influence.

Spam again imposed its literar}^ standards and models in

the 17th century, France in the i8th, while the Romantic
movement reached Portugal by way of England and France; and
those countries, and in less degree Geimany, ha\^e done much
to shape the literature of the 19th century Yet as regards the

Peninsula, the literatures of Portugal and Castile act and react
'

on one another and if the latter gave much, she also received

much, for nearly every' Portuguese author of renown from 1450
until the i8th century, except Antonio Ferreira, wrote m Spanish, '

and some, like Jorge de Montemor and Manoel de Mello, pro- ,

duced masterpieces in that language and are numbered as
|

Spanish classics. Again, m no country w'as the victory of the

Italian Renaissance and the classical revival so complete, so
|

enduring
|

But notwithstanding all its dependence on classical and
|

foreign authors, Portuguese literature has a distinct individuality '

which appears m the romanceiro, in the songs named cantares I

de amtgo of the cancioneiros, in the Chronicles of Fernao I^opes,
|

m the Histona tragico-maniimaj in the plays of Gil Vicente,

m the bucolic verse and pro^c of the early 16th century, m the

Letters of Marianna Alcoforado and, above all, in The Lusiads.

Early Period—Though no literary documents belonging to
i

the first century of Portuguese history have survived, there is
|

evidence that an indigenous popular poetry both
1

sacred and profane existed, and while Provengal

influences moulded the manifestations of poetical talent for

nearly two hundred years, they did not originate them The
close relations that prevailed between the reigning houses of

Portugal, Proven9e and Aragon, cemented by intermarriages,

introduced a knowledge of the gay science, hut it reached Portugal

by many other ways—by the crusaders who came to help in

fighting the Moors, by the foreign prelates who occupied Penin-

sular sees, by the monastic and military orders who founded

establishments m Portugal, by the visits of individual singers

to court and baronial houses, but chiefly perhaps by the pilgrims

who streamed from every country along the Frankish way to

the far-famed shnne of Santiago de Compostela. Already by
the end of the 12th century the lyric poetry of the troubadours

had found cultivators in Portugal, and a few compositions which
have come down to us bear a date slightly antenor to the year

1200. One of the earliest singers was D Gil Sanches, an ille-

gitimate son of Sancho I., and we possess a cantar de amtgo in

Galician-Portuguese, the first literary vehicle of the whole

Penmsula, which appears to be the work of Sancho himself^

and addressed to his concubine, A. Ribeinnha The pre-

Alphonsine period to which these men belong runs from 1200 to

1245 and produced little of moment, but m 1248 the accession

of King Alphonso III
,
who had lived thirteen years m France,

inaugurated a time of active and rich production which is

illustrated in the Cancioneiro da Ajuda, the oldest collection of

Peninsular verse. The apogee of palace poetry dates from

1275 1280, when young King Diniz displayed his exceptional

talents in a circle foimedby the best troubadours of his father

Alphonso III and the veterans of his grandfather Alphonso X ,

whose song-book, Cantigas de S Maria, contains the choicest

rehgioub verse of the age Diniz, who h^d been educated

by Amyenc of Cahors, proved himself the most fecund poet-

king of his day, though the pleiad of fidalgos forming his court,

and the jograes who flocked there from all parts, were fewer
in number, less productive, and lacked the originality, vigour

and brilliance of the singers who versified round Alphonso III

The principal names of the Dionysian period (1284-1325)
which IS illustiated in the Cancioneiro da Vaheana are the king

himself and his bastards D Alphonso Sanches and D. Pedro,

count of Barcellos Of the two last, the former sings of love well

and sincerely, while the latter is represented by love songs replete

with false sentiment and by some rather gross songs of maldtzer, a

form which, it it rarely contains much poetical feeling or literary

value, throws considerable light on the society of the time.

The verges of Diniz, essentially a love poet, are conventional

in tone and form, but he can write pretty ballads and pastorals

when he allows himself to be natural The Portuguese trouba-

dours belonged to all social classes, and even included a few
priests, and though love was their favounte topic they used

every kind of verse, and in satire they hold the palm. In other

respects they are inferior to then Proven9al masters. Speaking

generally, the cancioneiros form monotonous reading owing to

their poverty of ideas and conventionality of metrical forms

and expression, but here and there men of talent who were poets

by profession and better acquainted with Proven9al literature

endeavoured to lend their work variety by the use of diflicult

processes like the lexaprem and by introducing new forms like

the pastorela and the de^cort. It is cunous to note that no heroic

songs are met with in the cancioneiros, they are all with one

exception purely lyrical in form and tone The death of King
Diniz proved a severe blow to troubadour verse, and the reign

of his successor Alphonso IV. witnessed a profound decadence
of court poetry, while there is not a single poem by a Portuguese

author in the last halt of the 14th century, and only the names
of a few authors have survived, among them the Galicians

Vasco Pires de Camoens, an ancestor of Luiz de Camoens, and the

typical lover Mai las The romanceiro, comprising romances of

adventures, war and chivalry, together with religious and sea

songs, forms a rich collection of ballad poetry which contmued in

process of elaboration throughout the whole of the middle ages,

but unfoi tunately the oldest specimens have perished and scarcely

any of those existing bear a date anterior to the 15th century.

I

Epic poetry in Portugal developed much later than lyric,

but the signal victory of the united Christian hosts over the

Moors at the battle of the Salado in 1340 gave occasion to an
epic by Alphonso Giraldes of which some fragments remain.

The first frankly literary prose documents appear in the 14th

century, and consist of chronicles, lives of saints and genealogical

treatises The more important are the Chronica

breve do archivo nactanal, the Chronicas de S Cruz^^^^
de Coimbra, the Chronica da conqmsta do Algarve and the

Ltvros dos Linhagens, aristocratic registers, portions of which,

like the story of Kmg Arthur, have considerable literary interest.

All the above may be found in the Portugahae monumenta
htsiorica, scriptares, while the Life of St Elizabeth of Portugal

IS included in the Monarchia lusUana ; Romania has printed

the following hagiographical texts belonging to the same century

—the Vtda de Eufrostna, the Vida de Maria Egypda and the

Vida de Sancto Amaro
,
the Vtda de Santo Eloy has appeared

in the Instituto and the Ptda dos Santas Barlado e Josafate has

been issued by the Lisbon Academy of Sciences

Romances of chivalry belonging to the various cycles must
have penetrated into Portugal at an early date, and the Nobtlt-

arto of the Conde D. Pedro contains the genealogy of Arthur
and the adventures of Lear and Merlm. There exists a mid-

i4th-century Htstorta do Santo Graal, and an unpnnted Josep
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ab Aramadta, while, though the MS. is lost, we have abundant
evidence of the existence of a pnmitive Portuguese prose

redaction of Amadts de Gaula anterior to the present Spanish

text Furthermore, the Ltvro de Esopo published by Dr Leite

de Vasconcellos also belongs to the period, and there are other

works m MS
The isth Century—In the reign of John I. the court

became an important literary centre, the king himself composed
a Livro de Montana^ so far unedited, and his sons are

rightly described by Camoens as tnclyta gerafdo,

altos Infantes,^* King Edward (Duarte) collected a precious library

composed of the ancient classics, some translated by his order,

as well as medieval poems and histones, and he wrote a moral

treatise Leal comselhetro, and hints on horsemanship, or Ltvro

da enstnanfa de bem cavalgar toda sella His brother D Pedro
also wrote a moral treatise Da vtrtmsa Betnfettorta, and caused

Vegctius’s De re mihiart and Cicero’s De officus to be turned into

Portuguese This travelled prince brought back from Venice a

MS of Marco Polo, the gift of the Senate, and is still remembered
by the people through the story Ltvro das vtagens do Infante

D Pedro 0 qual andou ds sete partidas do mundo, reprinted almost

yearly, of which he is the hero All the monarchs of the 15th

century were highly educated men and patrons of letters , indeed,

even that typical medieval knight Alphonso V. confesses, in his

correspondence with Azurara, that the sword avails nothing

without the pen The age is noted for its chronicles, beginning

with the anonymous life of the Portuguese Cid, the Holy Con-
stable Nuno Alvarcs Pereira, told in charming infantile prose,

the translated Chronica da fundtfdo do moesteyro de Sam Vtcente,

and the Vtda de D Tello Fernilo Lopes the father of

Portuguese history and author of (hronules of King Pedro,

King Ferdinand and King John I
,
has been called by Southey

the best chronicler of any age or nation Gomes Eannes de

Azurara completed Lopes’s chronicle of King John by describing

the capture of Ceuta, and wrote a chronicle of D Pedro de

Menezes, governor of the town down to t 4^^7, and a chroniCle of

D Duarte de Menezes, captain of Alcacer, but his capital work
IS the chronicle of the conquest of Guinea (see Azurara)
Though not a great chronicler or an artist like Lopes, Ruv de

Pina {q*v ) is free from the rhetorical defects of Azurara, and his

chronicles of King Edward and King Alphonso V. are character-

ized by unusual frankness, and meritorious both as history and
literature All these three writers combined the posts of keeper
of the arc hives and royal chronicler, and were, in fact, the king’s

men, though Lopes at least seems rather the historian of a

people than the oracle of a monarch Garcia de Resende (qv)
appropriated Pina’s chronicle of King John II

,
and after adding

a wealth of anecdote and gossip and castmg the glamour of poetry
over a somewhat dry record, he reissued it under his own name
The taste for romances of chivalry continued throughout the

15th century, but of all that were produced the only one that has

come down to us is the Estorea do Imperador Vespastano, an
introduction to the Graal Cycle, based on the apocryphal gospel of

Nicodemus
The Constable D Pedro of Portugal, son of the prince of that

name already referred to, has left some verses marked by
elevation of thought and deep feeling, the Saiyra de

Vene.
e tnfeltce vtda^ and the death of his sister

inspired his Tragedta de la reiha Isabel) but he is best remem-
bered by his Coplas del contempto del mundo in the Canctonetto

Geral. Though he actually drafted the first in his native tongue,

all these poems are in Castilian, and D. Pedro is one of the first

representatives of those Spanish influences which set aside the

Provencal manner and m its place adopted a taste for allegory

and a reverence for classical antiquity, both imported from Italy.

It was to the constable that the marquis de Santillana addressed

his historic letter dealing with the origins of Peninsular verse.

The court poetry of the reigns of King Alphonso V. and King

J
ohn IL, so far as it survives, is contained in the lyrical collection

nown as the Canctoneiro Geral, compiled by Garcia de Resende

and printed in 1516. Nearly three hundred authors are there

represented by pieces in Portuguese and Castilian, and they

include D Joao Manuel, D Joao de Menezes, Joao Rodrigues de
Sk e Menezes, Diogo Brandao, Duarte de Brito and Femao da
Silveira The literary progenitors of the cancioneiro were the
Spanish poets Juan de Mena, Jorge Mannque, Garci-Sanchez
de Badajos and Rodriguez del Padron, and its main subjects

are love, satire and epigram The epic achievements of the

Portuguese in that century, the discoveries and the wars in

Africa, hardly find an echo, even in the verses of those who had
taken part in them Instead, an atmosphere of artificiality

surrounds these productions, and the verses that reveal genuine

poetical feeling are very few They include a lament of Garcia
de Resende on the death of Ignez de Castro which probably

inspired the inimitable stanzas dedicated to the same subject

in The Lustads, the Ftngtmenio de Amores by Diogo Branddo, the

Coplas of D. Pedro already referred to, and a number of minor
pieces However, some names appeared in the Canctoneiro Gerale

which were to be among the foremost in Portuguese literature,

eg Bernardim Ribeiro, Christovam Falcao, Gil Vicente, and
S4 de Miranda, who represent the transition between the Spanish
school of the 15th and the Italian school of the 16th century,

the members of which are called Os Qumhenttsias Ribeiro and
Falcao, the introducers of the bucolic style, put new^ life into

the olcl forms, and by their eclogues in redondilhas, bieathing

the deepest and most genuine feelingm verses of perfect harmony,
they gave models which subsequent writers worked by but couM
never equal

The Drama —The history of the modern drama begins with
religious plays, followed at a later period by moralities, and
thence, by an easy transition, by the farce. This transition from
the presentment of traditional types to the modem play can be
traced in the work** of Gil Vicente, the father of the Portuguese

theatre. His first efforts belonged to the religious drama, and
some of the more notable had edification for their object, e g
the Barca do Inferno, but even m this class he soon introduces

the comic element by way of relief, and in course of time he
arrives at pure comedy and develops the study of character

For a detailed description and criticism of ms work, see Vicente.
In the various towns wheie he stayed and produced his plays,

writers for the stage sprang up, and these formed the Eschola
Velha or school of Gil Vicente To name the best vifmtt
known, Evora, the city of culture, produced Affonso mna tte

Alvarez, author of religious pieces, Antonio Ribeiro, BBchoim

nicknamed the Chiado,” an unfrocked friar with

a strong satirical vein who wrote farces in the Bazochian style,

and his brother Jeronimo Ribeiro. In Santarem appeared

Antonio Prestes, a magistrate who drew from his judicial

experience but evinced more knowledge of folk-lore than

dramatic talent, while Camoens himself was so far influenced

by Gil Vicente, whose plays he had perhaps seen performed in

Lisbon, that in spite of his Coimbra training he never exchanged
the old forms for those of the classical comedy His Amphi-
Uyons IS a free mutation of the Latin, yet thoroughly' national in

spirit and cast in the popular redondilha, the dialogue is spinted,

the situations comic King Seleucus derives from Plutarch and
has a prose prologue of real interest for the history of the stage,

while Ftlodemo is a clever tragi-comedy in verse with prose

dialogues interspersed Another poet of the same school is

Balthazar Dias, the blind poet, whose simple religious autos

are still performed in the villages, and are continually reprinted,

the best liked being the Auto of St Alexis, and the Auto of St

Catherine, He is purely medieval m subject and spirit, his

lyrics are perfect in form and expression, his diction thoroughly

popular. One of the last dramatists of the i6th century

belonging to the old school was Simfto Machado, who wrote the

Comedy of Dtu and the Enchantments of Alfea, two long plays

almost entirely in Spanish, and full of digressions only made
tolerable by the beauty of their lyrics

Except Camoens, all these men, though disciples of Gil Vicente,

are decidedly inferior to him in dramatic invention, fecundity

and power of expression, and they were generally of humble
social position. Moreover, the favour of the court was with-

drawn on the death of Gil Vicente, and this meant much, for
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there existed no educated middle class to support a national
theatre At the same time the old dramatists had to face the

opposition of the classical school, which appealed to the cultured,

and the hostility of the Inquisition, which early declared war
on the popular plays on account ot their grossness, and after-

wards through the index prohibited altogether even the religious

Rutosy as it had condemned the Italian comedies. The way was
thus clear for the Jesuits, who, with their Latin tragi-comcdies or

dramatized allegories ^vntten to commemorate saints or for

scholastic festivals, succeeded for a time in supplanting both
the popular pieces of the old school and the plays modelled on
the masterpieces of Gieere and Rome The old dramatists

came to write for the lower classes only, and though the school

lingered on, ^ts productions were performed solel) by travelling

companies at country fairs Though we know that much has

perished, the four Indexes of the T6th century give some idea of

the rich repertory of the popular theatre, and of the efforts

necessary to destroy it moreover, the Spani.ch Index of 1559,

by forbidding autos of Gd Vicente and other Portuguese authors,

IS interesting evidence of the extent to whi( h they were appre

mated in the neighbouring country

The Renaissance—The movement commonly called the

Renaissance reached Portugal both indirectly through Spam
and directly from Italy, with which last country it maintained

close literary relations throughout the 15th century King
Alphonso V had been the pupil of Matthew of Pisa and sum-
moned Justus Baldinnus to his court to write the national

history in Latin, while later King John II corresponded with

Politian, and early in his reign the first printing*press got to

work In the next century many famous humanists took up
their abode in Portugal Nicholas Cleynarts taught the Infant

Henry, afterwards cardinal and king, and lectured on the classics

at Braga and Evora, Vasaeus directed a school of Latin at Braga,

and George Buchanan accompanied other foreign professors

to Coimbra when King John III reformed the university Many
distinguished Portuguese teachers returned from abroad to

assist the king at the same time, among them Ayres Barbosa

from Salamanca, Andr^ de Gouveia of the Parisian college of St

Barbe, whom Montaigne dubbed the greatest principal of

France,” Achilles Estate and Diogo de Teive

At home Portugal produced Andr4 de Resende {q v ), author

of the Histofta da anhgutdxide da cidade de Evora and De
anttquiiatthus Lustiamae) and Francisco de Hollanda, painter,

architect, and author of, inter altay the Quatro diclogos da

ptntura antiga Moreover, w^omen took a share m the intel-

lectual movement of the time, and the sisters Luisa and Angela

Sig^a, Joanna Vaz and Paula Vicente, daughter of Gil Vicente,

constituted an informal female ac^emy under the presidency

of the Infanta D Maria, daughter of King Manoel Luisa Sigea

was both an orientalist and a Latin poetess, while Publia

Hortensia de Castro, after a course of humanities, philosophy and
theology, defended these', at Evora in her eighteenth year.

The Italian school was founded by Sd de Miranda {qv), a

man of noble character who, on his return in 1526 from a six

The italiMo
Italy, where he had forgathered with

SeboeiorOa the leading wnters of the day, initial^ a reform of
Quiabea- Portuguese literature which amounted to a revolu-
tiatma. introduced and practised the forms of the
sonnet, can/on, ode, epistle m ottava rttna and m tercets, and the
epigram, and raised the whole tone of poetry. At the same time
he gave fresh life to the national redondilha metre
by his Cartas or Sattras which with his Eclogues, some in Portu-
guese, others in Castilian, are his most successful compositions.
His chief disciple, Antonio Ferreira ti.), a convinced classicist,

went further, and dropping the use of Castilian, wrote sonnets
much superior in form and style, though they lack the rustic

atmosphere of those of his ma.ster, while his odes and epistles

are too obviously reminiscent of Horace D. Manoel de Portugal,

Pero de Andrade Caminha, I>ogo Bemardes, Frei Agostinho da
Cruz and Andr6 Faloao de Resende ccmtinued the erudite
school, which, after considerable opposition, definitely triumphed
in the person of Luiz de Camoens, The JUma of Bernardes
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contains some beautiful eclogues as well as cartas in the bucolic

style, while the odes, sonnets, and eclogues of Frei Agostinho
are full of mystic charm. Camoens {q.v

)

is, as Schlegel remarked,
an entire literature in himself, and some critics rate bun even
higher as a lyric than as an epic poet. He unites and fuses the

best elements of the Italian and the popular muse, using the
forms of the one to express the spirit and traiktions of the other,

and when he employs the medtda velhuy it becomes in his hands
a vehicle for thought, whereas before it had usually served

merely to express emotions
His Lustadsj cast in the Virgihan mould, celebrates the

combination of faith and patriotism which led to the discoveries

and conquests of the Portuguese, and though the

voyage of Vasco da Gama occasioned its composition
^

and formed the skeleton round which it grew, its true subject
IS the petto tllusire lusttano. Immediately on its appearance
The Lustads took r.ank iis the national poem par excellence, and
its success moved many writers to follow in the same path; of

these the most successful was Jeronymo Corte Real {qv)
All these poems, like the Elegtada of Luis Pereira Brandao
on the disaster of A1 Kasr, the Pittneiro cerco de Diu of the

chronicler Francisco de Andrade, and even the Affonso AIncano
of Quevedo, for all its futile allegory, contain striking episodes

and vigorous and well-coloured descriptive passages, but they
cannot compare with The Lustads m artistic value

The return of Sa de Miranda from Italy operated to transform
the drama as well as lyric poetry. He found the stage occupied
mainly bv religious plays in which there appeared

no trace of the Greek or Roman theatre, and, ciaasicai

admiring what he had seen m Italy, he and his Comedy aad

followers protested against the name auto, restored

that of comedy, and substituted prose for verse. They generally

chose the plays of Terence as models, yet their life is conventional
and their types are not Portuguese but Koman-Itahan. The
revived classical comedy was thus so bound down by respect

for authority as to ha^^e little chanie of development, while

its language consisted of a latinized prose from which the

emotions were almost absent Though it secured the favour
of the humanists and the nobiht)., and banished the old popular

plays from both court and university soon after Gil Vicente’s

death, its victory was shortlived Jorge Ferreira de Vascon-
cellos, who produced in the Eufrostna the first prose play,

really belongs to the Spanish school, yet, though he wrote
under the influence of the Celcsitna, which had a gieat vogue m
Portugal, and of Roman models, his types, language and general

characteristics are deeply national However, even if they had
stage qualities, the very length of this and his other pla>s,

the UhstpQ and the Aidegraphta, would prevent their perform-

ance, but in fact they are novels in dialogue containing a trea-

sury of popular lore and wise and witty sayings with a moral

object So decisive was the success of Jorge Ferreira’s new
invention, notwithstanding its anonymity, that it decided S4
de Miranda to attempt the prose comedy He modelled himself

on the Roman theatre as reflected by the plays of Ariosto, and he
avowedly wrote the tsirangeiros to combat the school oi Gil

Vicente, while in it, as in Os Vtlhalpandos, the action takes

place m Italy Antonio Ferreira, the chief dramatist of the

classical school, knew both Greek and Latin as well as Miranda,

but far surpassed him m style. He attempted both comedy
and tragedy, and his success m the latter branch is due to the

fact that he was not content to seek mspiration from Seneca,

a« were most of the tragedians of the i6th century, but went
straight to the fountain heads, Sophocles and Euripides. His
Bristo is but a youthful essay, but his second piece, 0 Ctoso^ is

almost a comedy of character, though both are Italian even in

the names of the personages. Ferreira’s real claim to distmo
tion, however, rests on Ignez de Castro (see Lerreira).
The pnnaj^ form taken by prose writing in the i6th century

was historical, and a pleiad of distinguished writers arose to

narrate the discoveries and conquests m Asia, Africa and the
ocean. Many of them saw the achievements they relate and
were inspired by patriotism to record them, so that theur writings
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lack that serene atmosphere of critical appreciation which is

looked for jf history js to take its place as a science In the four

derides of his Asia, Jo&o de Barros, the Livy

Ceatnry of his country, tells in simple vigorous language
Protei the “deeds achieved by the Portuguese in the dis-
Hiatory, covery and conquest of the seas and lands of the

Orient ’’ His first decade undoubtedly influenced Camoens, and
together the two men fixed the Portuguese written tongue, the

one by bis prose, the other by his verse The decades, which
were continued by Diogo do Couto, a more critical writer and
a clear and correct stylist, must be considered the noblest

historical monument of the century (see Barros) Couto
IS also responsible for some acute observations on the causes of

Portuguese decadence ip the East, entitled Soldado pracUco

The word encyclopaedist fits Daraiao de Goes, a diplomatist,

traveller, humanist and bosom friend of Erasmus One of the

most critical spirits of the age, his chronicle of King Manoel,

the Fortunate Monarch, which he introduced by one of Prince

John, afterwards King John II
,
is worthy of the subject and

the reign in which Portugal attamed the apogee of its greatness

(joes {q.v,) wrote a number of other historical and descriptive

works in Portuguese and Latin, some of which were printed
(luring his residence in the Low Countries and contributed to

his deserved fame After twenty years of investigation at

Goa, Fernao Lopes de Castanheda issued his Ht^iarta do de-

scohrimetito e conqiiista da India pelos Pifttuguezes (hi^hon, 1552-

1554 and 1561), a book that ranks besides those of Barros and
Couto Antonio GalvAo, who, after governing the Moluccas

with rare success and integrity, had been offered the native

throne of Temate, went home in 1540, and died a pauper in a

hospital, his famous treatise only appearing posthumously
The Tratado dos diversos . caminhos por onde a ptmenia e

espeaana veyo da India e assim de todos os descubnmentos

. que sdo feitos em a era de 11)60 has been universally recog-

nized as of unique historical value Like the preceding writers,

Caspar Correia or Correa lived long years m India and embodied
his intimate knowledge of its manners and customs m the

picturesque prose of the Lendas da India, which embraces the
events of the years 1497 to 1550 Among other histoncal

works dealing with the East are the Commenfanos de Affonso
d'’Albuquerque, an account of the life of the great captain and
administrator, by his natural son, and the Tratado das cousas

da China e de Ormuz, by Frei Caspar da Cruz
Coming back to strictly Portuguese history, we have the

uncritical Chronica de D Jodo 111 by Francisco de Andrade,

and the Chronica de D Sebastido by Frei Bernardo da Cruz,

who wras with the king at A1 Kasr al Kebir, while Miguel LcitSo

de Andrade, who was taken prisoner in that battle, related his

experiences and preserved many popular traditions and customs

in ms Miscellanea Bishop Osorio ), a scholar of European

reputation, wrote chiefly m Latin, and his capital work, a

chronicle of King Manoel, is in that tongue.

The books of travel of this century arc unusually important

because their authors were often the first Europeans to visit

or at least to study the countries they refer to They include,

to quote the more noteworthy, the Descobriinento de Froltda,

the iHnerario of Antonio Tenreiro, the Verdad^'tra injormacdo

das terras do Preste Jodo by Francisco Alvares, and the Ethiopia

oriented by Frei Joao dos Santos, both dealing with Abyssinia,

the Itinerario da terra sania by Frei Pantaleao de Aveiro, and

that much translated classic, the Historia da vtda do padre

Francisco Xavier by Padre Joao de Lucena FernSo Cardim

in his Narrative episiolar records a journey through Brazil, and

Pedro Teixeira relates his experiences in Persia, But the work
that holds the palm in its class is the Peregnnafdo which FernSo

Mendes Pinto {qv,\ the famous adventurer, com^iosed m his

old age for his children's reading While Mendes Pinto and his

book arc typically Portuguese of that age, the Huioria Tragteo-

Mantima, sometimes designated the prose epic of saudade, is

equally eharacteristie of the race of seamen which produced it

This collection of twelve stories of notable wrecks which befell

Portuguese ships between 1552 and 1604 contains that of the

galleon “ St John ** on the Natal coast, an event which inspired

Corte-Real’s epic poem as well as some poignant stanzas m
The Lustads, and the tales form a model of simple spontaneous
popular writing

The romance took many forms, and in tw’o of them at least

works appeared which exercised very considerable influence

abroad. The Mentna e nw(a of Bemardim Ribeiro,

a tender pastoral story inspired by saudade for his

lady-love, probably moved Montemor or Montemayor
{qv)\.o write his Diana, and may some fifty >ears later have
suggested the Lusitania transformada to Fernao Alvares do
Onente, who, however, like Ribeiro, owes some debt to San-
nazaro^s Arcadia, To name the Palmetrim d'lnglaterra of

Moraes (q v
) is to mention a famous book from which, we are

told, Burke quoted in the House of Commons, while Cervantes
had long previously declared that it ought to be guarded as

carefully as the works of Homer. Like most successtul ro-

mances of chivalry, it had a numerous progeny, bu^* its sequels,

D Duardo^ by Diogo Fernandes, and D Clarisel de Bretanha
by Gonealves I^bato, are quite inferior 1 lie historian Barros
tried his youthful pen in a romance of chivalry, the Chronica
do Imperado) Clanmundo, while in another branch, and a popular
one in Portugal, the Arthurian cycle, the dramatist Ferreira

de Vascnncellos wrote Sagramor or Memorial das proesas da
cegunda Tavola Redonda A book of quite a different order is

the Contos de provetto e exemplo by Fernandes Trancoso, con-

taining a senes of tw'entv-nine tales derived from tradition

or imitated from Boccaccio and others, which enjoyed deserved

favour for more than a century

Samuel Usrjue, a Lisbon Jew^, deserves a place to himself
for his Consola(am ds fnbula(des de Israel, where he exposes
the persecutions endured by his countrvmen m every age dowm to

his time, the book takes the dialogue form, and its diction is

elegant and pure The important part taken by Portuguese

prelates and theologians at the Council of Trent stimulated

rehgious writing, most of it m Latin, but Frei Bartholomeu dos
Martyres, archbishop of Braga, wrote c» Caihect^mo da doutnna
Chn^td, Frei Luir de Granada a Compendto de Doutnna Chnstlt

and Serm(yes, all m Portuguese, ?nd other notable pulpit orators

include Diogo de Paiva de Andrade. Padre Luiz Alvares, Dom
Antonio Pinheiro and Frei Miguel dos Santos, who preached at

the obsequies of King Sebastian

Among the moralists of the time three at least deserve the

title of masters of prose style, Heitor Pinto for his Imogens da

inda ChmUl, Bishop Arr^ez for his Dialogos, and Frei Thom6 de

Jesus for his noble devotional treatise Trabalhos de Jesus, while

the maxims of Joanna da Gama, entitled Ditos da Fretra,

though lacking depth, form a curious psychological document
The ranks of scientists in( hide the cosrnographer Pedro Nunes
(Nonius), a famous mathematician, and the botanist Garaa da
Orta, whose Colloqutos dos simples e drogas was the first book to

be printed in the East (1563), while the form of Anstoteli<in

scholastic philosophy known as Phtlosophta commbrtcensts

had a succcs‘:ion of learned exponents As, however, their

vehicle was Latin, a mere mention must suffice, and for the

same reason only the title of a notable book by Francisco Sanches

can be given, the De nobtli et prima umversalt scientia quod

nihil scitur

In 1536 Feriivio de Ohveira published the first Portuguese

grammar, and three years later the historian Barros brought out

his Cartinha para aprender a ler, and in 1540 his Grammahca
Magalh3es Gandavo prmted some rules on orthography m 1574.

Nunes de LeSo also produced a treatise on orthography in 1576
and a work on the origins of the language in 1605, and Jeronymo
Cardoso gave his countrymen a Latm and Portuguese <Kctionar}%

The ipk Century—the gigantic efforts put forth in every

department of activity during the i6th centnty^ led to the

inevitable reaction Energy w'as worn out, patriotic

ardour declined into blind nationalist vanity, and ustaa*

rhetoric conquered st^de From a literary as from LyHc

a political point of view the 17th century found

Portugal in a lamentable state of decadence which dated from
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the preceding age In 1536 the Inquisition began its work,

while between 1552 and 1555 the control of higher education

passed into the hands of the Jesuits. Following the Inquisition

and the Jesuits came two other obstacles to the cultivation of

letters, the censorship of books and the Indexes, and, as if these

plagues were not enough, the Spanish domination followed.

Next the taint of Gongorism appeared, and the extent to which

it affected the literature of Portugal may be seen in the five

volumes of the Fentx renasctda, where the very titles of the

poems suffice to show the futilities which occupied the attention

of some of the best talents. The prevailing European fashion

of literal y academies was not long in reachmg Portugal, and

1647 saw the foundation of the Accdemta dos Generosos which

included in its ranks the men most illustrious by learning and
social position, and in 1663 the Academia dos Singtdares came
into being, but with all their pedantry, extravagances and bad
taste, it must be confessed thxt these and similar corporations

tended to promote the pursuit of good literature In bucolics

there arose a worthy disciple of Ribeiro m Francisco Rodrigues

Lobo {q V ), author of the lengthy pastoral romances Carte na

aldSa and Prtmavera, the songs in which, with his eclogues,

earned him the name of the Portuguese Theocritus. The fore-

most literary figure of the time was the encyclopaedic Francisco

Manoel de Mello (qv), who, though himself a Spanish classic,

strove hard and successfully to free himself from subservience

to Spanish forms and style Most of the remaining lyricists of

the period were steeped in Gongorism or, writing in Spanish,

have no place here it suffices to mention Soror Violente do Ceo,

an exalted mystic called “ the tenth muse,” Bernarda Ferreira

de Lacerda, author of the Soledades de Bussaco^ the Laura do

Anfrizo of Manoel Tagarro, the Sylvia de Ltzardo of Frei Bernardo
de Brito, and the poems of Prei Agostinho das Chagas, who,
however, is better represented by his Cartas e:^pirttuae.s Satiri-

cal verse had two notable cultivators in D Thomas de Noronha
and Antonio Serr^o de Castro, the first a natural and facile writer,

the second the author of Os Ratos da Inqutsi(ao, a facetious

poem composed during his incarceration in the dungeons of the

Inquisition, while Diogo de Sousa Camacho showed abundant
wit at the expense of the slaves of Gongorism and Marinism
The gallery of epic poets is a large one, but most of

their productions are little more than rhymed chronules and
have almost passed into oblivion The Ulyssea of

Gabriel Pereira de Castro describes the foundation

of Lisbon by Ulysses, but, notwithstanding its

plagiarism of The Lusiads and faults of taste, these ten cantos

contain some masterly descriptive passages, and the ottava

nma shows a harmony and flexibility to which even Camoens
rarely attained, but this praise cannot be extended to the

tiresome Ulysstpo of Sousa de Macedo The Malaca couquistada

of Francisco de Sd de Menezes, having Alphoiiso d’ Albuquerque
for its hero, is prosaic in form, if correct in design Rodriguez
Lobo’s twenty cantos m honour of the Holy Constable do him
no credit, but the Vmato tragico by that travelled soldier

Garcia de Mascarenhas has some vigorous descriptions, and
critics reckon it the best epic of the second class

In point of style the historians of the period are laboured

and rhetorical, they were mostly credulous friars who wrote in

their cells, and no longer, as in the i6th century,
* travellers and men of action who described what

they had seen

Frei Bernardo de Bnto began his ponderous Monarchta
Lusttana with the creation of man and ended it where he should
have begun, with the coming of Count Henry to the Peninsula.

His contribution is a mass of legends destitute of foundation or

cntical sense, but both here and in the Chronica de Ci^ter he
writes a good prose Of the four continuers of Brito's work,
three are no better than their master, but Frei Antonio Brandao,
who dealt with the period from King Alphonso Hennques to

King John II
,
proved himself a man of high intelligence and a

learned, conscientious historian

Frei Luiz de Sousa, a typical monastic chronicler, although he
had begun life as a soldier, worked up the materials collected by

I others, and after much labor Itmae produced the panegyrical

Vida de D Frei Bartholemen dos martyres, the Histona de S
Domingos, and the Annaes d'el ret D. Jodo 111 , His style is

lucid and vivid, but he lacks the critical sense, and the speeches

he puts into the mouths of his characters are imaginary Manoel
de Faria y Sousa (qv), a volummous writer on Portuguese
history and the arch-commentator of Camf>ens, wrote, by an
irony of fate, in Spanish, and Mello’s classic account of the

Catalonian War is also in that language, while, by a still greater

irony, Jacinto Freire de Andrade thought to picture and exalt

the Cato-like viceroy of India by his grandiloquent Vida de D,

Jodo de Castro

Other historical books of the period are the valuable Dtscursos

of Severim de Faria, the Portugal resiaurado of D. Luis de

I

Menezes, conde de Ericeira, the ecclesiastical histones of Arch-

[

bishop Rodrigo da Cunha, the Agtologto lusitano of Jorge Cardoso
and the Chronica da Companhta de Jesus by Padre Balthazar
relies The last also wrote an Histona da Ethiopia, and, though
the travel literature of this century compares badly with that of

! the preceding, mention may be made of the Itinerario da India

\

por terra ate a ilha de Chipre of Frei Gaspar de S Bernardino,

,

and the Relagdo do novo caminho atraves da Arabia e Syria of

Padre Manoel Godmho
In the 17th century the religious orders and especially the

Jesuits absorbed even more of the activities and counted for

more in the public affairs of Portugal than m the
' preceding age The pulpit discharged some of the

functions of the modern press, and men who combined the gifts

of oratory and writmg filled it and distinguished themselves,

! their order and their country The Jesuit Antonio Vieira {q v,),

missionary, diplomat and voluminous writer, repeated the
! triumphs he had gained m Bahia and Lisbon in Rome, which
pro( laimcd him the prince of Catholic orators His 200 sermons
aie a mine of learning and experience, and they stand out from
all others by their imaginative power, originality of view,

variety of treatment and audacity of expression His letters

are in a simple conversational style, but they lack the popular

locutions, humour and individuality of those of Mello. Vieira

was a man of action, while the oratonan Manoel Bernardes lived

as a recluse, hence his sermons and devotional works, especially

Luze Color the Nova Floresta, breathe a calm and sweetness

alien to the other, while they are even richer treasures of pure
Portuguese, Perhaps the truest and most feelmg human
documents of the century are tlie five epistles written by
Marianna Alcoforado {qv) known to history as the Letters of a

Portuguese Nun Padre Ferreira de Almeida’s translation of the

Bible has considerable linguistic importance, and philological

studies had an able exponent in Amaro de Roboredo.

The popular theatre lived on m the Comedias de Cordel,

mostly anonymous and never printed its existence would
hardly be known were it not for the pieces which
were placed on the Index. The popular autos that

^

have survived are mainly religious, and show the abuse of

metaphor and the conceits which derive from Gongora. All

through this century Portuguese dramatists, who aspired to be

heard, wrote, like jaemtho Cordeiro and Mattos Fragoso, in

Castilian, though a brilliant exception appeared in the person of

Francisco Manoel de Mello {q v ), whose witty Auto do fidalgo

aprendiz in redondilhas is eminently national in language,

subject and treatment Until the Restoration of 1640 the stage

remained spellbound by the Spaniards, and when a court once
more came to Lisbon it preferred Italian opera, French plays,

and zarzuelas to dramatic performances in the vernacular, with

the result that both Portuguese authors and actors of repute

disapp>eared

The i8ih Century,—The first part of the i8th century

differ^ little from the preceding age except that both affectation

and bad taste tended to mcrease, but gradually signs appeared
of a literary revolution, which preceded the politick and
developed into the Romantic movement. Men of liberal ideas

went abroad, chiefly to France, to escape the stupid tyranny that

ruled in Church and state, and to their exhortation and example
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are largely due the reforms which were by degrees inaugurated

in every branch of letters Tlieir names were among others

Alex.indre de Gusmao, the Cavalheiro de Oliveira, Ribeiro

Sanches, Corr6a da Serra, Brotero and Nascimento. They had
a forerunner in Luiz Antonio Verney, who poured sarcasm on

the prevailing methods of education, and exposed to good effect

the extraordinary literary «ind scientific decadence of Poitugal

in an epoch-making work, the Verdadeiro methodo de esiudar.

From time to time literary societies, variously called academies
or arcadias, arose to co-operate m the work of reform In

1720 King John V., an imitator of Louis XIV.,

Wator^^ established the academy of history' 'Ihe fifteen
j

volumes of its MemoriaSj published from 1721 to 1

1756, show the excellent work done by its members, among
'

whom were Caetano de Sousa, authoi of the colossal Htstorta
j

da Casa Real portugueza, Barbosa Machado, compiler of the

invaluable Bibliotheca Lusitaiia, and Soares da Silva, chronicler
;

of the reign of King John I 1

The Royal Academy of Sciences founded in 1780 by the 2nd

duke of Lafoes, uncle of Queen Maria I
,

still exists, though its
,

Royai output and influence are small Its chief contnbu- '

Academy of tioiis to knowledge were the Dicaonano da hngua
Sdencea portugueza^ stiH unfinished, and the Memortas (1788-

1795), and It included 111 its ranks nearly all the learned men oi

the last part of the i8th century Among them were the ecclesi-

astical historian Frei Manoel do Cenaculo, bishop of Beja, the

polygraph Ribeiro dos Santos, Caetano do Amaral, a patient

investigator of the origins of Portugal, Jodo Pedro Ribeno,

the founder of modern historical studies, D Francisco Alexandie
|

Loho, bishop of Vizeu, whose essays on Camoens and othci
|

authors show sound critical sense and a conect style. Cardinal

vSaiaiva, an expert on ancient and modem history and the

voyages of his countrymen, and Frei Foitunato de S Boaven-

tura, a historical and literary critic

In i7c;6 Cruz e Silva {q v ), with the aid of fi lends, established

the Auadia Uly^iponeuse, “ to form a school of good sayings

and good examples in eloquence and poetr}^ The mo >t
|

Arcadias, Considered poets of the day joined the Arcadia and
I

Lyric
*

individually wrote much excellent veise, but they ’

Poetry, dc. ^11 lacked creative power The principal Greek and
,

I>atin authoi s were the models they chose, and Gar^ao, the most
prominent Arcadian, composed the Cantata de Dido, a gem ol 1

ancient art, as well as some charming sonnets to friends and
1

elegant odes and epistles The bucolic verse of Quita, a hair-
|

dresser, has a tenderness and simplicity which challenge com-
'

parisoii with Bernardim Rib?iro, and the Martha of Gonzaga
|

contains a celebrated collection of bucolic'crotic verse Their

conventionality sets the lyrics of ('ruz e Silva on a lower plane,

but in the Hyi>^ope he impioves on the Lutrtn of Boileau After

a chequered existence, internal dissensions caused the dissolution

of the Arcadia in 1774. It had only gained a partial success

because the despotic rule of Pombal, like the Inquisition before

him, hindered freedom of fancy and discussion, and diove the

Arcadians to waste themselves on flattering the powerful

In 1 790 a New Arcadia came into being Its two most distin-

guished members were the rival poets Bocage v ) and Agostinho

de Macedo {q v ). The only other poet of the New Arcadia !

who ranks high is Curvo Semedo; but the Dissidents, a name
bestowed on those who stood outside the Arcadias, included

two distinguished men now to be cited, the second of whom
became the herald of a poetical revolution. No Portuguese '

satirist possessed such a (ornplete equipment for his office as

Nicolao Tolentmo, and through a dependent position depressed

his muse, he painted the customs and follies of the time with

almost photographic accuracy, and distributed his attacks or

begged for favours in sparkling verse. The task of purifying

and enriching the language and restoring the cult of the Quin-
hentistas was perseveringly carried out by Francisco Manoel de
Nascimento v ) m numerous compositions m prose and verse,

both original and translated. Shortly before his death in Pans
he became a convert to the Romantic movement, and he
prepared the way for its definite triumph m the person of

Almeida Garrett, who belonged to the FilinUstas, or followers

of Nascimento, in opposition to the ElmamstaSj 01 disciples of

Bocage.
Early in the i8th century the spirit of revolt against dcspotisin

led to an attempt at the restoration of the drama by authors

spning from the people, who wrote for spectators

as coarse as they were ignorant of letters. Its
®

centres were the theatres of the Bairro Alto and Mouraria, and
the numerous pieces staged there belong to low comedy The
Operas portugueza^ of Antonio Jose da Silva {q v ), produced
bet'veen 1733 and 1741, owe their name to the fact that ana^y

and modinha^ were interspersed with the prose dialogue,

and if neither the plots, style, nor language are remarkable,

they have a real comic force and a certain originality. Silva

IS the legitimate representative in the i8th century of the popular

theatre inaugurated by Gil Vicente, and though born m Brazil,

whence he brought the modtnha,\ve is essentially a national writer

Like Silva’s operas, the comedies of Nicolao Luiz contain a

faithful pictuie of contemporary society and enjo>ed consider-

able popularity Luiz divided his attention between heroic

comedies and comedies de capa y espada, but of the fifty-one

asenbed to him, all in verse, only one bears his name, the rest

appeared anonymously Ills method v\at to choose home Spanish

or Italian play, cut out the parts he disliked, and substitute

scenes with dialogues in his own way, but he has neither ideals,

taste nor education, and, except in Os Martdo^ Peraltas

y

his

characters are lifeless and their conventional passions are

expressed in inflated language Notwithstanding their de-

ments, howe\er, his comedies held the stage from 1760 until

the end of the centur\

Meanwhile the Arcadia also took up the task of raising the

tone of the stage, but though the anc lents and the classic writers

of the 16th century were its ideals, it drew immediate inspiration

from the contemporary French theatre All its efforts failed,

however, because its mfmbers lacked dramatic talents and,

being out of touch with the people, (ould not create a national

drama
Gar^ao {q v ) led the w^ay w'lth the Theatro Novo, a bright

little comedy in blank verse, and followed it up with another,

AsseinbUa ou partidoy but he did not persevere Figueiredo

felt he had a mission to restore the drama, and wrote thirteen

volumes of plays in prose and verse, but, though he chose national

subjects, and could invent plots and draw characters, he could

not make them hv^e Finally, the bucolic poet Quita produced

the tragedies Segunda Castro
y
Hemitone and tw^o others, but

these imitations from the French, for all the taste they show,

were stillborn, and in the absence of court patronage, which
was exclusively bestowed on the Lisbon opera, then the best

equipped in Europe, Portugal remained without a drama of its

own
Sacred eloquence is represented by Fi Alexandre Palhares,

a student of Vieira, whose outspoken attack on vice in high

places in a sermon preached before Queen Maria led to his exile

from court The art of letler-wnting had cultivators in Abbulc
Costa, Ribeiro Sanches, physician of Catherine II of Russia,

Alexandre de Gusmao, and the celebrated Cavalheiro de Oli-

veira, also author of Memortas poliiicas e hterartasy published at

the Hague, whithei he had fled to escape the Inquisition

Philological studies were pursued with ardour and many valuable

publications have to be recorded, among them Bluteau’s Voca-

bularto Portuguez, the Reflexdes sobre a Itngoa portugueza and
an Arte poettca by Francisco Jos^ Freire, the Exernnos and
Espinto da Itngoa e eloquenna of Pereira de Figueiredo, trans-

lator of the Vulgate, and Viteibo’s Eluctdarto, a dictionar>^ of

old terms and phrases which lias not been superseded Finallc

the best literary critic and one of the most correct prose writers

of the period is Francisco Dias Gomes
The i^th Century and After —The 19th century witnessed a

general revival of letters, beginning wuth the Romantic mo\e-
ment, of which the chief exponents were Garrett (qv) and
Herculano {q v ), both of whom had to leave Portugal on account

of their politic^d libeialism, and it was inaugurated in the
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field of poetry. Gaxrctt read the masterpieces of contemporary
foreign literature during his exiles in England and E ranee, and,

imbued with the national spirit, he produced m 1825
the poem Cam^Jes, wherein he broke with the estab-

hsh^ rules of composition in verse and destroyed
Poetry the authori y of the Arcadian rhymers His poetry
like that of hi:> fellow etnigre, the austere Herculano, is eminently
sincere and natural, but while his short lyrics are personal m
subject and his longer poems historical, the verse of Herculano
IS generally subjective and the motives religious or patriotic

The movement not only lost much of its virility and genuineness,

but became ultra-Romantic with A. F. de Castilho (q v ), whose
most conspicuous followers were Jodo de Lemos and the poets

of the collection entitled 0 Travadar; Soares de Passes, a
singer for the sad

,
the melodious Thomas Ribeiro, who drew

his inspiration from Zorilla and voiced the opposition to a
pohtKal union with Spam in tlie patriotic poem D Jayme.
Mendes Leal, a king m the heroic style, Gomes de Amorim
and Bulhao Pato, belong more or less to the same school

On the other hand, Jos^ Simocs Dias broke witli the Romantic
tradition m which he had bc'en educated, and succassfiilly

sought inspiration from popular sources, as his Pentnstdares

proves

In 1865 there arose a serious and lengthy strife in the Por-

tuguese Parnassus, which came to be known as the Coimbra

The question, from its origin m the university <ity

Coimbrm Its immediate cause was the preface which Castilho
Quesiioa. contributed to the poem Moftdade of PinheTo
Chagas, and it^ proclaimed the alliance of poetry with philosophy.

The younger men of letters regarded Castilho as the self-elected

pontiff of a mutual-praise school, who, ignorant of the literary

movement abroad, claimed to direct them in the old paths, and
would not tolerate criticism revolt against his prunacy
took the form of a fierce war of pamphlets, and led ultimately

to the dethronement of the blind bard The leaders in the

movement were Anthero de Quental (qv) and Dr Theophilo

Braga, the first a student of German philosophy and poetry,

the second a disciple of Comte and autlior of an epic of humanity,

Vtsdo dos UmpoSy whose immense work in the spheres of poetry,

criticism and literary histoiy^ marred by contradictions, but

aboundmg m life, cannot be judged at present In the issue

literature gamed considerably, and especially poetry, which
entered on a period of active and rich production, still un-

checked, in the persons of Joao de Deus \qv) and the Ccim-
bians and their disciples The Campo de fiores contains some
of the most splendid short poems ever written in Portuguese,

and an Italian critic has ventured to call Joao de Deus, to whom
God and women were twin sources of inspiration, the greatest

love poet of the 19th century. Simplicity, spontaneity and
harmony distinguished his earlier verses, which are also his

best, and their author belongs to no school but stands alone

A preponderi*2ice of reflec tion and foreign influences distmguish

the poets now to be mentioned Anthero de Quent.il, the chief

01 the Coimbrans, enshrined his metaphysical neo-Buddhistic
ideas overshadowed by extreme pessimism, and marked the

stages of his mental evolution, m a sequence of finely-wrought

sonnets. These place him m the sacred circle near to Heme
and Leopardi, and, though strongly mdividualistic, it is curious

to note in them the influence of Germanism on the mind of a
southerner and a descendant of the CatJioIic navigators of the

i6th century. Odes imdtrnaSy wntten m youth, show Santo
Anthero,” as hiS friends calhd him, m revolutionary, free-

thmking and combative mood, and are ordinary enough, but
the prose ot his essays, eg Cmistderahons on the Philosophy

of Portuguese LUerary History

y

has that peculiar refinement,

clearness and conciseness which stamped the later work of

this sensitive thinker A subtle irony pervades the Rtmas of

Joao Penha, who links the Coimbrans with Guerra Junqueiro and
the younger poets. Partly philosophical, partly

Vme! naturalistic, Junqueiro began with the ironical com-
position, A Morie de D Jo5o, in Patna he evoked

m a series of dramatic scenes and lashed with satire the kmgs of

the Braganza dynasty, and in Os Simples he mterprets in

sonorous stanzas the life of country-folk by the light of Ins

powerful imagination and pantheistic tendencies. The Clan-
dades de Sul of Gomes Leal, a militant anti-Qinstian, at times
recall Baudelaire, and flashes of genius run through Anter

ChnstOy which is alive with the mstinct of revolt. The S6
of the invalidish Antonio Nobre is intensely Portuguese in

subjects, atmosphere and rhythmic sweetness, and had a deep
influence. Cesario Verde sought to interpret universal nature

and huimn sorrow, and the Parnassian Gonsalves Crespo may
be termed a deeper, richer Coppice, His Mtniaturas and Noc-
iurnos have been re-edited by his widow, D Maria Amalia Vaz de
Carvalho, a highly gifted critic and essayist whose personality

and cercle call to rnind the 18th-century poete^^s, the Marqueza
de Aloina The French symbolists found an enthusiastic

adept in Eugenio de Castro. Antonio Eeijo and Jos6 de Sousa

Monteir have written verse remarkable by its form, while
perhaps the most considered of the later poets are Antonio

Correa do Oliveira and Lopes Vieira Many other genuine
bards might be mentioned, because the Portuguese race can

boast of an unceasing flow^ of lyric poetry

Garrett took m liand the reform of the stage, moved by a
desire to exile the translations on which the playhouses had long

subsisted He chose his subjects from the natuinal

history, and began with the Auto de Gtl Vicente

y

in
®

which he resuscitated the founder of the theatre, and followed

this up with other prose plays, among which the Alfageme
de Santarem takes the palm; finally he crowned his labours

by Fret Lutz de Sou^Uy a tragedy of fatality and pathos and one
of the really notable pieces of the century. The historical bent

thus given to the drama was continued by the versatile Mendes
Leal, by Gomes da Amorun and by Pinheiro Chagas, who all

however succumbed more or less to the atmoj^phere and machi-
nery ot ulira-Romantu ism, while the plays of i\ntonio Ennes
deal with questions of the day m a spirit of combative liberalism

In the sicial drama, Ernesto Bienler, and in comedy Fernando
Caldeira, also no mean lyric poet, are. two of the principal names,
and the latter’s pieces, .<4 Manltlha da Renda &jid A Madrugada,
have a dchcacv and vivac ity whicli justifies their success The
cimedies of Geivasio Lobato are marked by an easy dialogue

and a sparklmg wit, and some of the n ost pof ular of tl em were
written in collaboration with D Joao de Camara, the leading

dramatist of the day, one of whose pieces, Os Velhos, lias been

translated and staged abroad To Hennque Lopes de Men-
donca, scholar, entu and poet, we ow'e some strong historical

plays as well as the piece Ze Palonso, written with Lebato,

which made a big hit. The playwrights also incluae Julio

Dantas, and Dr Marcellmo Mesquita, author of Leonor lelles

and other historical dremas, as well as ot a powerful piece,

Dor suprem'j,

Herculano led the way m the historical romance by his Lendas

€ narrailvas and 0 Monasticon, two somewhat laboured pro-

ductions, whose progenitor was Walter Scott, they ^ ^ ,

still find readers for their impeccable style Their
®

most popular successors have been A Mogtdade de Z). JoHo V,

and A idttma corrida de touros reaes em Salvateira by Rebello

da Silva, and Um Anno na Corte by the statesnan, Andrade
Corvo, the first and the last superior books The novel shares

with poetry the piedominant place in the modem hteiature of

Portugal, and CarniUo Castello Branco (q>v.)y Cfomes Coelho and

Eoa de Queiroz are names which would stand very high m any

country. The first, a wonderful impresMonist though not per-

haps a great novehst, describes to perfection the domestic and

soaal hie of Portugal in the early part of the 19th century.

His remarkable works mclude Amor de Perdtc:do, Amor de Sal-

vagilOy Retruto de Rtcardtnay and the eenes entitled Novellas do

MtnhOy moreover, some of his essays m history and literary

criticism, such as Bohemia do Esptnio, rank only next to his

romances Gomes &>elho, better known as Julio. Dintz, records

his expcnences of Enghsh ^lety in Oporto in A Famlia
ingUzUy and for his romantic idealism he has been dabbed
Bntish f Portuguese critics have accused bun of imitating Dickons.
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His stones, particularly As Puptllas do Snr Rettor, depict’

country life and scenery with loving sympathy, and hold the

reader by the charm of the characters, but Diriiz is a rather
j

subjective monotonous writer who lacks the power to analyse,
i

and he is no psychologist E^a de Queiroz (qv) founded the

Naturalist school m Portugal by a powerful book written in

1871, but only pubhshed in 1875, under the title 7 he Crime oj

Father Amaro; and two of his great romances. Cousin Basil

and Os Maias, were written during his occupancy of consular

posts in England The Relic conveys the impressions of a
journey m Palestine and m parts suggests his indebtedness to

Flaubert, but its mystuism is entirely new and individual,

while the versatility of his talent further appears m The Cor--

respondence of Fradtque Mendes, where acute observation is

combined with brilliant satire or rich humour The later por-

tion of The City and the Mountain^y for the truth and beauty of

its descriptive ptissages, is highly praised, and many pages arc

already quoted as classic examples of Portuguese prose Among
other novelists are Oliveira Marreca, Pinheiro Chagas, Amaldo
Gama, Luis de Magalhaes and Tcixeira de Queiroz, the last of

whom IS almost as distmctly national a writer as Gastello Branco
himself

Years of persevering toil m archues and editions of old
j

chronicles prepared Herculano for his magnum opu^, the Histona
de Portugal The Historia da Ortgem e Estahele^

* cimento da InqumQdo em Portugal followed and
confirmed the position of its author as the leading modern
historian of the Peninsula, .ind he fuitlier initiated and edited

the important senes Portugaliae Monumenia hislortca The
Visconde de Santarem, and Judice Biker m geography and
diplomatics, produced standard works, Luz Soriano com-
piled painstaking histones of the reign of King Joseph and
of the Peninsular War; Silvestre Ribeiro printed a learned

account of the scientific, literary and artistic establishments of

Portugal, and Lieut -Colonel Christovam Ayres was the author
of a history of the Portuguese army. Rebello da Silva and the

voluminous and brilliant publicists. Latino Coelho and Pin-

heiro Chagas, wrote at second hand and rani: higher as stylists

than as histonan*? Gama Barros and Costa Lobo followed

closely m the f )otsteps of Herculano, the first by a Flistoria

da Adimm^trafdo publtcd em Portugal nos Seculos XII a XV.,
positively packed with learning, the second by a Histona da
Soctedade em Portugal no Seculo X V Though he had no time

for origmal lesearch, Ohveira Martins {qv) possessed ps\ cho-

logical imagmation, a rare capacity for general ideas and the

gift of picturesque narration; and in his philosophic Histona

de Portugal, his sensational Portugal contemporanco, Os Ftlhos

de D, Jodo and Vida de Nun Alvarez, he painted an admirable

series of poi traits and, following his master Micbelet, made the

past live again Furthermore, the interesting volumes ot his

Bibliotheca das Sciencias Sociaes show extensive knowledge,

freshness of views and critical mdependence, and they have
greatly contributed to the education of his countrymen.
Ramalho Ortigao, the art critic, will be remembered prin-

cipally for the Farpas, a senes of satirical and humorous sketches

of Portuguese society which he wrote in collabora-
^ ^ tion with Queiroz Julio Cesar Machado and Fialho !

de Almeida made their mark by many humorous publications,

and, m the domain of pure literary crrticism, mention must be
made of Antonio Pedro Lopes de Mendon^a, Rebello da Silva,

Dr Joaquim de Vasconcellos, Mine MichaSlis de Vascon-
cellob, Silva Pmto, the favourite disaple of Gastello Branco,

and of Luciano Cordaro, founder of the Lisbon Geographical

Society, whose able monograph, Soror Mcmanna, vindicated

the authenticity of the Letters of a Portuguese Nun and showed
Marianna Alcoforado to be their authoress. Excellent critiod

work was also done by Moniz Barreto, whose early death was a
serious loss to letters.

In scientific literature hardly a single department lacks a name
|

of repute even outside Portugal. The press has accompanied !

the ^neral progress, and ever smee Herculano founded and
wrote in the Panorama, the leading writers have almost without

EAST AFRICA 163
exception made both name and livelihood by writing for the
papers, but as pure journalists none has excelled Antonio
Rodriguez Sampaio, Antonio Augusto Teixeira de Vasconcellos
and Emygdio Navairo
The leading Poituguese orators of the 19th century, with the

exception of Malhao, were not churchmen, as m the past, but
politicians. The early days of parliamentary rule

produced Manoel Fernandes Thomas and Manoel
Boi^es Carneiro, but the most brilliant period was that of the
first twenty-five years of constitutional government after 1834,
and the historic names are those of Garrett, Manoel da Silva
Passes, and the great tribune and apostle of liberty, Jos6
Estevao Coelho de Magalhaes The ill-fated Vieira de Castro
excited the greatest admiration by his impassioned speeches

m the Chamber of Deputies during the ’sixties, the nearest

modern counterpart to these distinguished men is the orator
Antonio Candido Ribeiro da Costa

Bibliography —The corner-stones are tha Bibliotheca Lusitana
of Bartiosa Machado and the Dtcctonarto bibhographtco poriuguez,
by Innoct-ncio da Silva, with Bnto Aranha’s supplement, while the
Bibliotheca H t Sparta hova of Nicolao /ntonio (1783-1788) may also
be referred to Subsidiary to these are the Manual tnbliographico
pcyiugU€Z of Dr Pinto de Mallos, the admirable Catalogo tazonado
dt los Autores Portugueses que escribteron en Castellano, compiled
by Garcia Ports (1890), and such publications as Figaniore's
Catalogo dos Manuserrptos portuguezes no Mu$eu I ntanmeo (18^3)
The only full general history of the literature comes from the prolific

pen of Dr Theophilo Braga (second and revistd edition inyz vols

)

The \olumcs positively bnlge with information and contain much
acute criticism, but their value is dimimshed by frequent and need-
less digressions and by the fantastic theorizings of Iheir author, a
militant Positivist Of one-volume bodks on the same subject,
Dr Braga's Curso da Histona da Litteratura poriugueza and his

Theona da Histona da 1 itteratura poriugueza (3rd td
, 1881) may be

recommended, though the plainer Histona da Litteratura poriu-

gueza, by Dr JVIcndes dos Remedies (3rd ed
, 1908), has the consider-

able advantage for foreign students of including a large number
of selected passages from the authors named See also the C hresto-

mathta archaica of J J Nunes (1905) Among foreign studies
the palm must be given to the *' Geschichte der portiigiesischen

] itteiatur ** by the eminent scholar, Mme Michaclis de Vasconcdlos,
\i\ iha Crundriss der rom PAi/o/ogitf of Grdbcr (1893-1894) Among
general critical studies are Costa e Silva's Ensato biographtco-cnUcv
and the mas-tcily work of Mcnendez y Pelayo, Histona de las ideas
e staticas en Espaiia
Conung to special periods, the student may consult, for the

cancioneiros, Mme Michaclis dc Vasconcellos, op cit
,
and her

g^eat edition of the Cancioneiro da Afuda (1904), also H R Lang,
Das Ltederhurh des Konigs Dents von Portugal (1894) Lopts dc
Mendon^a treats of the literature of the ibth and 17th centuries
in articles in the Annaes das scienctas e letras, and the Memonas de

litteratura poriugueza printed by the Lisbon Academy of Sciences

(1792-1814) contain cssa>s on the drama and the Arcadia, but the
19th century has naturally received most attention For that

]
"nod, see I.opes de Mcndon9a, Memoiras da litteratura coniem-

poranea (1855), Romero Ortiz, la Literaiura poriugueza en el stglo

XIX (1869), containing much undigested information, and Maxime
Formont, Le Mouvement pOi tique contemporam en Portugal, an able
sketch, but the soundest review is due to Moniz Batreto, whose
“ Litteratura portugueza contemporanea " came out in the Revtsta
dc Portugal for July i88g Students of the modern novvl in Portugal
should refer to the essays of J Pereira de Sampaio (“Bnino^'),
A Geracdo Nova (1886)

Portugal still lacks a collection equivalent to Rlvadcncyra's
Bibhoteca de autores espaiioles, contenting itself with the Par-
nasso liisitano (6 vols

,
1826) and a Corpus illustnum poetarum

lusitanorum qui latine scrtpsenint (1745-1748), and though ihuch
has been accomplished to make the classics more available, even yet
no correct, not to say critical, texts of many notable writers exist
The Cancioneiro de Ajuda by Mme Vasconcellos, is the perfection

of editing, and there arc diplomatic editions ol other cancionerros,
eg II Canzoniere portoghese deilla I tbiioiheca Vattcana, by E.
Monaci (1875), of which l>r Braga hutncdly prepared a cntical edi-

tion, // Canzoniere portoghese Colacct-Brancult by F Moiteni (1880),
and the Cancu :etro Get at (184O) The Rontanceiro portu^ez of

V. E Hardung is moomplcte (E Pr )

PORTUGUESE EAST AFRICA, or Mozambique. This Por-

tuguese possession, bounded E. by the Indian Ocean, N. by
German East Africa, W. by the Nyasaland Protectorate, Rho-
desia and the Transvaal, S by Tongaland (Natal), has an area

of 393,500 sq. in. It IS divided in two by the river Zambezi.

The notthem portion, between the ocean and Lake Nyasa and
the Shir6 River, is a compact block of territory, squarish in
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shape, being about 400 m long by 360 m broad South of the

Zambezi the province consists of a strip of land along the

coast varymg from 50 to 200 m. m depth. Along the Zambezi
Itself Portuguese temtor)^ extends west as far as the Loangwa
confluence, some 600 m by river

Physical Peature^ —The coast-liiic txttiids fiom 20° S to 10°

40' S
,
and from south to north makes a double curve Avith a general

trend outward, 1 e to the east It has a length of 1430 m Some
40 m north of the Natal (longoland) frontier is the deep indentation
of DcUgoa Bay [q v

)
The land then turns outward to Cape Cor-

rientes, a little north of wdnch is Inhambane Bay Be nding v^estward

again and passing several small islands, of w hich the chief is Bazaruto,
Sofala Bay is ieache<l Noithward tlie /ambc/i with a wide delta

pours its w'aters into the ocean From this point onward the coast
IS studded with small islands, mainiy of coral formation On one
of these islands is Mozambique, and immediately north of that port
IS Conducia Bay Somewhat farthci noith aic two large bays

—

Fernao Veloso and Memba There is a great difference in the chai-

«icter of the coast north and south of Mozambuiue To the north
the coast is much indented, abounds in rocky headlands and rugged
cliffs while, as already stated, there is an almost contmuous fringe

of islands South of Mozambique the coast-line is low, sandy
and lined with mangrove -^wamps Hai hours are few and poor
The difference m character of these two regions arises from the fact

that in the northern half the ocean current which flows south betw'cen
Madagascar and the mainland is dost to the coast, and scours out
all the softer material, while at the same tunc the coral ammalculcs
arc building in deep wacers But south of Mozambuiue the ocean
current forsakes the coast, allowung the accumulation of sand
and alluvial matter North of Fernao Vcloso and Memba the largest

bays are Pemba (where there is commodious anchorage for hcav\
draught vessels), Montcpuesi and funghi, the last named having
foi its northern arm Cape Delgado, th( limit of Portuguese territory

Orographically the backbone of the province is the mountain
chain which forms the eastern eseai*pment of the continental plateau
It does nut present a uniformly abrupt descent to the plains, but in

places—as in the lowxr Zambezi district - slopes gradually to the
coast The Lebombo Mountains, behind Dclagoa Bay, nowhere
exceed 2070 ft in height, the Maiuca plateau, farther north,
IS higher Mt Doe rises to 7875 ft and Mt Panga to 7610 ft

The Gorongoza massif with Mt Miranga (6550 ft ), Enhatete
(6050 ft ), and (iogogo (5900 ft

)
lies north-east of the Manica plateau,

and is, like it, of gramtic formation Gorongoza, using isolated

with pre«:ipitous outer slopes, has been likened in its aspect to a
frowning citadel. The chief mountain range, however, lies north
of the /atribczi, and east of Lake Clulwa, namely, the Namiili
Mountains, in which Namuli Peak rises to 8800 ft

,
and Molisani,

Mruli and Mresi attain altitude® of 6500 to 8000 ft These moun-
tains are coveied with maj;nificent forests Farther north the iivcr
basins are divnded by w^ell-marked ranges witli heights of 3000 fl

and over Near the south-east shore of Nyasa there is a higli lange
(5000 to booo ft

j
with an abrupt descent to the lake—some 3000 ft

m six miks Tlic country between N^asa and Ibo is remarkable
for the number of fantastically shaped granite peaks which rise

from the plateau The plateau lands west of the escarpment arc
of moderate elevation—perhaps averaging 2000 to 2500 ft It

is, however, only along the Zambezi and north of that river that
Portuguesi’ terntoiy reaches to the continental plateau

Besnles the Zambezi (qv) the most considerable iiver in Portu-
guese East Africa is the Limp^o {q v

)
which enters the Indian

Ocean about 100 m north of Delagoa Bay The Komati (qv),
Sabi, Busi and Pungwe south of the Zambezi, the Lukugu, Luno,
Montcjmesi (Mtepw'esi) and Msalu, with the Rovuma {q v

) and its

affluent the Lujenda, to the north of it, arc the other rivers of the
province with considerable drainage areas The Sabi rises m
Mashonaland at an altitude of over ^000 ft

,
and after flowing south

for over 200 ra. turns east and pierces the mountains some 170 m
from the coast, being joined near the Anglo-Portuguese frontier
by the Lundi Cataracts entirely prevent navigation above tins
point Below the Lundi confluence the bed of the Sabi becomes
considerably broader, varying from half a mile to tw'o miles In the
rainy season the Sabi is a large sticam and even in the “ dnes it

can be navigated from its mouth by shallow draught steamers for
over 150 m Its general direction through Portuguese territory
is cast by north At its mouth it forms a delta 60 m m extent
The Busi (220 m )

and Pungwe (180 m )
are streams north of and

similar in character to the Sabi. They both rise in the Mamea
plateau and enter the ocean in Pungwe Bay, theu mouths but a
mile or two apart The lower reaches of both streams are navigable,
the Busi for 25 m., the Pungwe for about 100 m At the mouth of
the Pungwe is the port of Bcira Of the north-Zambezi streams
the Lukugu, rising m the hills south-east of Lake Clulwa, flows south
and enters the ocean not far north of Quilimane. The Luno, rising
in the Namuli Mountains, flows north-east, having a course of
some 200 m The Montepuesi and the Msalu dram the country
between the Luno and Rovuma basins Their banks are in general
well defined and the wet season nse seems fairly constant.
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Geology —The central plateau consists of gneisses, granites and

schists of the usual Last Afiican type which in part or in wnole are
to be referred to the Archaean system The next oldest rocks belong
to the Karroo penod Their pnncipal occurrence is in the Zambezi
basin, where at Tete they contain workable seams of coal, and have
yielded plant remains indicating a Lower Karroo or Upper Carboni-
ferous age Sandstones and shales, possibly of Upper Karroo age,
form a nanow belt at the ccigo ol the foot-plateau Upper Cretaceous
rocks crop out from beneath the superficial deposits along the coast
belt between Delagoa Bay and Mozambique The Cenomanian
period is represented in Conducia by the beds with Puzosta and
AcanthoceraSy and in Sofala and Busi by the beds with Alectrvonia
ungulata and Exogvra lolumha The highest Cretaceous stiaCi

occur in Conducia, where they contain the huge ammonite Parky-
discus conduciensts The Eocene formation is well lepiesentctl in

Gazaland by the nummulitic limestones which have been found to

extend for a considerable distance inland Basalts occur at sevcial

localities in the Zambezi basin On the flanks of Mount Milanj(‘

there are two volcanic cones which would appear to be of compara-
tively recent date, but the most interesting igneous rocks aie the

rhyolitic lavas of the Lebombo range
Climate —The climate is unhealthy on the coast and along the

banks of the Zambezi, wdicrc malaria is endemic With moderate
care, however, Europeans are able to enjoy tolerably good health
On the upl.inds and the plateaus the climate is temperate and
healthy At fete, on the lower Zambezi, the annual mean tempera-
ture is 77 9® F

,
the hottest month bting November, 83 and

the coldest July, 72 5® At Quilimanc, on the coast, the mean
temperature is 85 i®, maximum 106 7°, and minimum 49 i® Tht
cool season is from April to August The rainy season lasts from
December to March, and the dry season from May to the end of

j

September November 1^ a month of light rams Dmmg the mon-
soons the districts bordering the Mozambique Channel enjoy a
fairly even mean temperature of 76 1®, maximum mean 88 7°, and
minimum mean O5
Fauna—The fauna is nch, game m immense variety being

I

plentiful in most di-.tncts The carnivora include the lion, both
ol the yellow and black-maned varieties, leopard, spotted hyena,
jackal, scivmI, civet cat, genet, hunting dog (Lvcaon pictu^) in thi

Mozambique district, mongoose and spotted otter, tlu last-named
rare Of ungulata the elephant is plentiful, though laige luskeisaic
not often shot The black rhinoceros is also common, and south of

the Zambezi are a few specimens of white rhinoceros {R
The nvcTs and marshes are the home of numerous hippopotami,
which have, however, deserted tht low'er Zambezi The wart-hog
and tlu smaller red hog are common A species of zebra is plentiful,

and heids of buffalo {Bos cafjer) are numerous in the plains and in

open wood^ Of antelopes the finest aie the eland and sable antelope
The kudu is rare Waterbuek, hartcbecste {Vnbahs hchtenstetm)

y

brindled gnu and tsesebe (south of the Zambezi, replaced north of

that nvei by the lechwe and pukii), rccdbuck, biishbuck, impala,
duiker, klijisprmgcr and oribi are all common The giiaffe is not
found within the piovincc Of edenlata the scaly ant-eater and
porcupine arc numerous Among lodentia hares and rabbits arc
abundant flu re arc sevcial kinds of monkeys and lemuroids,
but the anthropoids are absent Crocodiles, lizards, chameleons,
land and nver tortoises are all very numerous, as are pythons
(some 18 ft long), cobras, puff-adders and vipers Centipedes and
scorpions and insects are innumerable Among insects mosquitoes,
locusts, the tsetse-fly, the hippo fly, cockroaches, phylloxera, ter-

mites, soldier ants and flying ants are common plagues As has been
indicated, the Zambezi forms a dividing line not crossed by
certain animals, so that the fauna north of that nver presents some
marked contrasts with that to the south

Bird-iifc is abundant Among the larger birds flamingoes are

especially common in the Mozambique district Cranes, herons,
storks, pelicans and ibises are numerous, including the Deautiful
crested crane and the saddle-billed stork {Mycteria senegalensts)

,

the last-named comparatively rare The eagle, vulture, kite,

buzzard and crow are well represented, though the crested eagle is

not found Of game birds the guinea fowl, partndge, bustard,
quail, wild goose, teal, widgeon, mallard and other kinds of duck
are all common Other birds numerously represented arc pairots
(chiefly a smallish green bird—the grey parrot is not found), ravens,
hornbills, buntings, finches, doves, a variety of cuckoo, small wag-
tails, a starling with a beautiful burmshed bronze-green plumage,
spur-winged plovers, stilt birds, ruffs and kingfishers

Flora,—The flora is vaned and abundant, though the custom of

the natives to burn the grass during the dry season gives to large

areas for nearly half the year a blackened, desolate appearance
Six varieties of palms are found—the coco-nut, raphia, wild date,
borassus (or fan palm), hyphaene and Phoentx sfinosa. The coco-
nut is common in the coast regions and often attains 100 ft

,
the date

palm, found mostly in marshy ground and by the bankn of small
nvers, is seldom more than 20 ft. in height. Of the many timber
trees a kind of cedar is found in the lower forests, ironwood and
ebony are common, and other trees resemble satin and rosewood
The Khaya senegalensts^ a very large tree found m ravines and by
nver banks, affords durable and easily-worked tunber, there arc
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sevcial varieties of vitex and of ficus, notably the sycamore, which
bears an e liblc fruit I^xcelleni hardwood is obtained from a
species of grcwia. Other characteristic trees are the mangrove
(along the sea-shore), sandal-wood, gum copal, baobab and
bombax, and, in the lower plain, draraenas (dragon trees),

candalabra euphorbia, and many species of creepers and flown ing
shrubs The thorny smilax and many other prickly creepers and
shrubs are abundant Acacias are numerous, including the gum-
yielding variety, while landolphia rubber vinevS grow freely in the

forests. Among plants of economic value the coffee, cotton,

indigo and tobacco plants are found, as well as the castor oil and other
oleaginous plants Bananas, mangoes and pineai pies grow m
great profusion Among flowers ennum lilies, lotus, gentians,
gladioli, lobelias, violets (sccnlkss), red and yellow immortelles
(confined to the higher clev.ations) and yellow and blue amomums
aic common Of gr.issts the bambo<3 is common Phragmtfes
communis

y

spear grass, with its waving, snowy plumes, grows 12 to

14 ft and IS abundant along the river banks and along the edges of

the marshes (For the flora of the Nyasa region see British Central
Africa

)

Inhabitants—Portuguese East Afrua is sparsely inhabited,

the estimated population (1909) being 3,120,000, 90 %
of the inhabitants belong to various Bantu tribes, from whose
ranks most of the natives employed in the Transvaal gold

mines are recruited The most important m the northern half

of the province are the Yaos (<71;.) and the Ma Kua (Makwa)
The Makwa, notwithstanding the piesence of Arabs, Banyans
(Hindus) and Battias in all the coast districts, have preserved

m a remarkable degree their purity of race, although their

language has undergone considerable change (see Bantu
Languages) Most of the ( ountry between the Rovuma and
the Zambezi is populated by branches of this race, governed

by numerous petty chiefs The Makwa are divided into four

families or groups—the Low Makwa, the Lomw^e or Upper
Makwa, the Maua and the Medo Yao possess the country

between the Msalu River and Nyasa, Tlie dominant race be-

tween the Zambezi and the Mazoe are the Tavala, other tribes
j

m the same region being the Maravi, Senga, Muzimba and I

Muzuzuro They are mainly of Zulu origin. Between the Zambezi
and the Pungwe arc the Barue, Batoka, &c. In the district

south of the Pungw^e River, known as Gazaland, the ruling tribes

are of Zulu origin, all other tribes of different stock being known
as Tongas. For the most part these Tongas resemble the

Basutos. They are of peaceful disposition They occupy
themseh’es with stock-raising and agriculture The white

inhabitants numbered about 9000 in 1909 They are chiefly

Portuguese and British, and nearly a half live m Lourengo
Marques. There arc many Portuguese half-castes

Chief Tmvns .—The chief towns are Louren9o Marques,

Mozambique, Quilimane, Inhambane, Beira, Chinde and Sofala,

all separately noticed The other European settlements arc

Chingune (see Sofala), Angoxa and Ibo on the coast, and Sena,

Tete and Zumbo on the Zambezi Angoxa lies midway between
Quilimane and Mozambique, dates from the 17th century, and
is a small and little frequented port. Ibo, founded by the Portu-

guese at the beginning of the 17th century, is built on an
island, likewise called Ibo, in i2®2o' S

,
40^38' E , of! the northern

arm of Montepue.si Bay, and 180 rn north of Mozambique. Ibo
Island is one of a group known as the Querimba archipelago.

The harbour is sheltered but shallow. The town attained

considerable dimensions in the 17th century and was made the

headquarters of the Cape Delgado district m the i8th century.

The most promment buildmgs are two forts, one disused. The
other, called San Joao, is star-shaped and was built, according to

an inscription over the gateway, m 1791. The Zambezi towns
(Sena, Tete and Zumbo) mark the limits of penetration made
by the Portuguese inland Comparatively important places

in the 17th and early part of the i8th centuries, with the

decline of Portuguese power they fell into a ruinous condition.

The opening up of Rhodesia and British Central Africa in the

last quarter of the 19th century gave them renewed life Sena,

some 150 m. by river from Chmde, is built at the foot of a
hill on the southern side of the Zambezi, from which it is

now distant 2 m
,
though in the middle of the i6th century

the river flowed by it. Sena possesses an T8th-centuiy fort, a
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modem government house, and a church dedicated to St
Marcal

Tete, founded about the same iime as Sena, is also on the

south bank of the Zambezi It is about 140 m by the river

above Sena Since 1894 there has been a regular service of

steamers between Tete and (hinde. Of the ancient town little

remains save the strongly-built fort and the church The new
town dates from about i860, when there was a revival of the

tiade in gold dust and ivory This trade, how ever, became practi-

cally extinct by 1903, the gold dust traffic through exhaustion

of supplies, and the ivory tiade through diversion to other

routes A transit trade to British possessions north and south
of Tete has been developed, and m 1906 some gold mines m the

n< ighbimrhood began crushing ore Zumbo is picturesquely

situated just below the Loangwe confluenc e and commands large

stretches of navigable water on the Loangwe and middle Zambezi
The 17th-century town was deserted in consequence of the

hostility of the natives In 1859 David Livingstone found

on its site nothing but the rums of a few houses Since then
a new settlement has been made, and Zumbo has acquired some
transit trade with Rhodesia
On the line of railway fiom Beira to Rhodesia the most

important town is Massi Kessi (Portuguese Ma^equece) in the

centre of the Manica goldfields It lies 2500 ft above the sea,

194 m north-west of Beira by rail, and is close to the British

I

frontier Along the railway from Loiiren9o Marques to the

I

Transvaal frontier are stations marking the position of small

I
settlements The last Portuguese station is named Ressano
(larcia, the first Transvaal station Koniati Poort

i Communications —The Zdiube/i is navigable by light draught
I steamers throughout its course m roitugucso lemtory with one
' break at the Kebrassa Rapids—400 m (lom its mouth By means
^ of the Shir6 affluent of the Zambezi there is direct bteamer and rail-

way connexion with Bntish Central Africa Ihe navigability of the
other rivers of the province has been indicated From Louren^o
Marques railways run to Swaziland and the Transvaal, and from
Beira there is a railway to Rhodesia These lines, built to foster

trade with countries beyond Portuguese terntory, link tlic ports
named to the Britisli railway systems in South and Central Africa
The route for a railv.ay to connect Bena with Sena wa^ surveyed
in 1906-1907, a route from Quilimane to the Zambezi being also
surveyed A light rallv^ay (50 m long) goes inland from Matamba,
on Inhambane Bay, serving northern Gazaland Native caravan
routes traverse every part of the country, but these aic mere tracks,
and 111 general communieation is diffieult and slow

Lourcnijo Marques, Beira, Mozambique and other ports are in

telegraphic communication with Europe via South Africa and
Zanzibar, and a cable connects Mozambique with Madagascar
Inland tclcgi*aph lines connect the ports with the adjacent Bntish
possessions Bntish, German and Portuguese steamship lines

maintain regular communication between Lourcn90 Marques and
other ports and Europe and India In 1908 some 1700 vessels of

3,400,000 tons visited the ports of the province
Agriculture and Other Industries —

1

he country from the Rovuma
to the Zambezi is of great fertility, the nehest portion being that
between Angoxa and Quilimane In the basin of the Zambezi the
soil IS fertilized by the inundations of the nver The low coast
land of the Gaza country is almost equally fruitful A great part
of the country is suitable for the ^owth of the sugar-cane, nee,
ground-nuts, coflee and tobacco The two last named plants, as
also cotton, vamlla, tea and cloves, are not a success in the Quili-

mane region, where coco-nuts and ground-nuts are the chief crops.
Rubber vines arc largely grown in the Mozambique distnct and the
Mozambique Company has large ^ilantations 01 coffee and sugar
There arc numerous sugar factories and rice plantations in the Zam-
bezi distnct The nativi's devote their attention to the raising of

oleaginous crops and of maize, cassava, beans, &c. Wheat and other
cere^s are grown in tlie valley of tlie Zambezi Large herds of

cattle are raised The system prevails in many distncts of dividing
the land into prazos (large agncultural estates) in which the natives
cultivate various crops for the benefit of the European leaseholder,

who IS also tax-collector for his district and can claim the tax either
in labour or produce

Fish are plentiful along the coast, and pearls are obtained off the
Bazaruto Isles. Turtles arc caught in the Quenmba archipelago
Spirits, sugar, fibres and pottery are practically the only commodi-
ties manufactured The hunting of game for ivory and skins affords
employment to large numbers of people,

mineral Resources —There are immense dejxjsits of coal in the
neighbourhood of Tete and near Delagoa Bay, and adjoining the
coalfields ironstone of the best quality is plentiful Malachite and
copper are found m the interior, north-west of Mozambique. The
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whole of the region north of Delagoa Bay to tho Zambezi and inland
to and beyond the Portuguese frontier is aunfeious, and ancient gold
workings abound Many writers have sought to identify this region
With the land of Ophir In Manica several gold mines aie worked
In 1906-1907 a rich formaition similar to the American “ placer

"

deposits was discovered lu the Manica goldfields (jrold mines aie
also worked at Missalc ami Chifumbaze» to the north of Tete The
Missale mines arc just south of the frontier of British Central Africa
Petroleum is found near Inhambane, as is also a curious elastic-
like siibi^tance named nliangellito, resembling oitumen, chiefly de-
rived from masses of a gelatinous alga (sec Kew Bulletin^ No 5,
1907)
Commerce —Tlie chief exports are nibbcr, sugar, coal (from the

Transvaal), beeswax, coco-nuts, copri ant mangiove bark, ivory
(mcluding hippopotamus teeth and rhmoceroa horns), skins and
hides, ground-nuts, and oilseeds, monkey-nuts, mealies, cattle (to

Madagascar), cotton, tobacco, golii and other muierals The pnn-
cipal imports for consumption in the province are cotton goods,
hardware and foodstuffs The ** Kafhr trade is largely in cheap
wmes of a highly deleterious clmracter, blankets, hats and shoes,
brass Wire and Venetian beads Immense quantities of chca.p wme
arc bought by the natu cs There is at Lourengo Marques and at
Beira a large transit tra le to and from the Transvaal and Rho Icsia

respectively The average annual value of tho external trade of

the province for the five years 1901-1905 was about ;f5,5oo,ooo
In 1909 the total trade of the province—includiag rc-exports and
goods in transit—exceeded /lo,000,000 Fully % of this traJe
was m transit to or from tne Transvaal (See further Louren^o
Marqufs; Bbixa, Ac) The trade of the province is chiefly with
Great Britain, India, Germany and Portugal llic retail trade both
at the seaports an I in the settlements inland is largely in the hands
of Bntish Indians—Banyans, Battias and Parsecs
On the coast there are several native ports of call, between which

and Madagascar a Urge surreptitious trade in slaves was earned on
until 1877 With this island, and also with Zanzibar, there is a
laigo genet al coasting trade
AdmmxStratton

^
Revenue^ &c —Formerly called Mozambique,

the province since 1891 bears the official title of State of East Afnca
It is under a governor-general, appointed for three years, and for

administrative purposes is divided into several districts There is

a government council, instituted m 1907, composed partly of officials

and partly of elected representatives of the commercial, industrial

and agricultural communities There is also a provincial coun-
cil " witli the attributions of an adnuaijtrative and account
tribunal " In each district is a subsidiary council The
governor-general resides at Louren<;o Marques and has under his

immediate direction the Delagoa Bay distnct. Gazalaiil {qv)
and the district of Iiihambane arc also goverm d directly by Poitu-

guose officials. The greater part of the country between the Sabi
River and the Zambezi, including tho Manica and Sofali regions,

IS administered, under a charter grantmg sovereign rights for 50 years

from 1891, by the Companhia de Mo<;;ambique, which has its hc4i 1 -

quarlcrs at Beira. The Quilinianc, Chindc and Zambezi regions
are admmistered by representativ^es of thf* governor-general with
headquarters at Mozambique The Zambezi Company has largo

tra Img concessions over this district North of the Qiulimane
district the coast region and adjacent islands go under the name of

Angoxa The lemtory between the Luno an I Rovuma rivers an 1

Lake Nyasa is governed by tlie Companhia do Nyasa un let a royal

charter Revenue is obtained largely from customs and a hut
tax on natives. Iho annual revenue of the province is abort
/i,000,000 A military force, about 4000 strong, is maintained,
Tncludmg 1200 to 1400 Europeans Education is chiefly in the

hands ofRoman CatlKilic missionaries

Ihstory ,—It is uncertain at what penod the east coast of

Africa south of Somaliland was first visited by the maritime

races of the east. There ii>, however, no reason to doubt that

by the loth ( entury a d the Arabs had o( rupied the seaboard

as far south as Sofala, and that they carried on an active trade

between East Afnca and Arabia, the Persian Gulf and India.

The Arabs built fine towns and exercised control over the coast

peoples, but do not appear to have pushed their conquests

far inland They had extensive commemal dealings, chiefly

in gold, ivory and slaves, with the Bantu potentates who ruled

over the middle Zambezi valley and the country now kr*own

as Mashonaland Until the close of the T5th century the Arab
supremacy was unchallenged But in 1498 Vasao da Gama
entered the mouth of a river which he called Rio dos Bons
Smaes (River of Good Tokens), as there he first found himself

in contact with the civilization of the Fast This stream waa
the Quilimane River, taken by the Portuguese a little later to

be the mam mouth of the Zambezi From this nver da Gaira
continued his vovage, putting m at Mozambique and Moirbasa
on his way to India. Hostilities between the Arabs and Portu-

guese broke out almost immediately; da Gama, indeed, in his

first voyage had some trouble with the sultan of Mozambique
In 1502 da Gama paid a visit to Scfala to make inquiries

concerning the trade m gold earned on at that place, and the
reports as to its wealth which reached Portugal led to the
despatch in 1505 of a fleet of six ships under Pedro da Nhaya
with instructions to establish Portuguese influence at Sofala Da
Nhaya was allowed to build a fort close to the^Arab town. The
fort, built in three months, was shortly afterwuids attacked by
a band of Bantus, who acted cm the instigation of the Arabs^
The attackers were driven off and the Arabs forced to acknow-
ledge Portuguese rule. In 1 509 a captain of Sofala and a factoi

,

or chief trader, were sent out, and from this time the trade of

the port fell to the Portuguese. Sofala, however, vas not a
suitable harl>our for the refitting and provisioning of ships on
the way to Ihdia, and to obtain suih a port Mozambique was
seized and fortified in 1507 By 1510 the Portuguese were
masters ot all the former Arab sultanateson the East African coast
The northern half of this region, from Kilwa to Mukdishu, has
passed out of their possession, here it is only necessary to out-
line the history of the country still under the Portuguese Crown.
For forty years Sofala was their only station south of the

Zambezi. Thence they traded with the monomotapa or chief

of the ‘‘ Mocaranga ’’ (t e the Makalanga or Karangfi) in whose
territory were the mines whence the gold exported from Sofala*

was obtained At that time this chief wa-s a powerful potentate
exercising authority over a wide area (see Monomotapa). The
efforts made by the Portuguese from Sofala to reach him were
unsuccessful It was probably the desire to penetrate to the
“ land of gold by an easier route that led, m 154.1, to the

estal)lishment of a station on the River of Good Tokens, a station

from which grew the town of Quilimane About the same
time the Portuguese penetrated inland along the Zambezi,
known then as the River of Sena, and founded the trading
ports of Sena and Fete, or, perhaps, annexed already existing

Arab towns of those names It w^ns at tins penod also that

Louren^o Marques and a companion, sent nut by the captain

of Mozambique, entered Delagoa Pay and opened up trade
with the natives. This was the most southerly point occupied
by the Portuguese For three centuries however tlie fine har-

boui was little used, and its ultimate development was due
to the discovery of .mother land of gold ’’—the Witw^atcrs-

rand—beyond Portuguese territory In the 16th century the
Portuguese turned their energies towards the Zambezi valley.

In 1569 their East Afncan dominions, hitherto dependent on
the viceroyalty of India, were made a separate government
with headquarters at Mozambique

Francisco Barreto, a former viceroy of India, appointed
governor of the newly formed province, was instructed by King
Sebastian to conquer the ( ountry of the gold mines The route

via the Zambezi, and not that by Sofala, was chosen by Bar-
reto—m opposition to the desires ot his council, but m accord
\Tith the advice of a Dominican fnar named De Monclaios
This advice proved fatal owing to the deadly climate of the

Zambezi valley Barreto’s expedition, including over rooo
Europeans, started m November 1569, and from Sena marched
south, an arrangement having been come to with the monomo-
tapa by which the Portuguese were granted a right of way to

the gold mines on condition of their attacking a rebel vassal of

that chieftain Barreto attacked and defeated this rebel, but
received no help from the monomotapa, and his force was so

greatly weakened by deaths and disease that he was obliged to

return to Sena, whence he went to Mozarrbique to put down
disorder among the Portuguese there. He returned to Sena
in 1570, only to die a few days after his arrival. His successor

Vasco Fernandes Homem, got together another expedition and
made his way inland from Sofala* to a region where he saw the

ground being worked for gold. The comparatnT poorness of

the mine filled him, it is stated, with disappointment, and he
returned to Sofala. Thus these, the most important efforts

made by the Portuguese to obtain possession of the intenor,

ended in failure.
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Towards the end of the i6th century the Portuguese posts

on the Zambezi were attacked by hordes of savages known as

Muzimba, and Tele and Sena were destroyed. The captain-

general of Mozambique—the province had been again attached

to the Indian viceroyalty—was only able to make peace on
promise not to interfere with matters which concerned only the

native tribes Thereafter the Portuguese often had to defend

even the coast towns from attacks by the Bantus Still they

hsld one or two posts in the interior besides those on the Zam-
bezi Of these the chief appears to have been Masapa, on the

river Mansovo, Mazoe, in what is now Mashonaland, and
about 150 m by road from Tete Near Masapa dwelt the

monomotapa, an insignificant chieftain, the power of the Maka-
langa having been broken by revolts of once subject tribes and
by dissensions among the Mikalanga themselves In 1629 a
treaty was concluded with a claimant to the chieftainship who
embraced Christianity This man, known as the Monomotapa
Filippe, declared himself a vassal of Portugal, and with the help

of Dominican fnars and a number of hdf-breeds established

his authority.

The Portuguese, however, faded to make any effective use

of their East African possessions Among the causes of their

non-suecess m the years immediately following the pciiod of con-

quest must be reckoned the Sixty Years’ Captivity ” (1580-

1640), when the Spanish and Portuguese crowns were united,

and the neglect of Africa for the ncher possessions in India and
the Far East A more important and permanent reason for the

non-development of Mozambique province was its unheallhv
and enervating climate, which prevented European colonization

The few thousands of Portuguese who went out were chiefly

officials, and they and the small body of planters led in ginerol

a life of indolence and debauchery Commerce too was ham-
pered and good government rendered impossible through the
system of farming out the administration to officials who 'were

in return granted a monopoly of trade, and even when this

system was abandoned trade was confined to Portuguese sub-

jects ^ But for many years the Jesuits and Dominicans were
unceasing in their endeavours to 'win the native races to

Christianity, the fnars being the most energetic section of the

white community The first Jesuit mission.iries began work in

the province in the neighbourhood of Inhambane in 3 560 ,
in the

same year another Jesuit, Gon^alo da Silveira, made Ins way to

the Zimbabwe (chief kraal) of the monomotapa, by whose orders

he and his converts were strangled (March 16, 1561). Mission

work was soon afterw'ards begun by the Dominnans and the

two orders betv/ecn them had agents spread over the greater

part of the country from Mozambique southward They gamed
thousands of at least nominal converts, notably the heir of one

of the monomotapas, who was baptized m 1652 and who.
renouncing his heirship, became vicar of the convent of Santa

Barbara in Goa But during the 18th century the zeal of

the missionaries declined, m 1759 the Jesuits were expelled,

and two years later the Dominicans were sent to Goa. At that

time they had been, together with a few white, Goanese and
half-caste traders, for fully a century practically the onlv re-

presentatives of Portugal m the interior (the tow ns on the Zam-
bezi excepted) Portugal’s influence was confined to helping

one tnbe in its quarrel with another, in return for favours re-

ceived The Portuguese were quite unable to take advantage
of the disunion of the natives to establish their own supremacy

The exhaustion and enfeeblement of Portugal had, in short, its

natural effect in Africa. In the early years of tlie iSth centui y
the Arabs wrested from the Portuguese their African possessions

north of Cape Delgado
,
the Dutch, French and British had been

for some time menacing their trade and possessions in the south

In 1604, 1607 and again m 1662 the Dutch unsaccessfully

attacked Mozambique, which was also attacked by the Arabs in

1670. The merchants of Sofala and Mozambique had, since

the middle of the 17th century, found a new source of wealth

m the export of slaves to Brazil, a trade due directly to the

capture of the piorts of Angola by the Dutch (1640-1648), but
* Until 1853, when commorce 'was made free to all nations.
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continued until nearly the middle of the 19th century.* Other
trade declined steadily, the continual state of warfare among
the tribes of the inland plateaus greatly reducing the production
of gold

In i 7«52 the government of the East African possessions

was again separated from that of Goa, and twenty years later

Francisco Jos6 Maria de Lacerda c Almeida, a man of high

attainments, made governor of the provmce at his own request,

endeavoured to reform the administration Lacerda is chiefly

remembered for his journey to the heart of C cntral Africa, where
he died in October 1798. Lacerda had (oncentd the idea of

establishing a chain of Portuguese posts across the continent

from Mozambique to Angola, and his statesmanlike prescience

was shown by his prediction that the seizure of Cape Town by
the British would lead to the extension of British rule over
Central Africa, thus isolating the Poitugiiese provinces on the

east and west coasts After Lacerda's death a state of apathy
and decay was again manifest throughout Portuguese East
Africa During the greater part of the 19th century the country
south of the Zambezi was devastated by hordes of savages of

Zulu origin (see Gazaiand)
The discoveries of David Lnongstone in the Zambezi basin

in the period 1850-1865 atti acted the attention of tlie British to

those regions and led to the establishment of British settle-

ments at the southern end of Lake Nyasa and m the Shir6 high-

lands "Ihese events aroused anxiety m Lisbon, which was
increased when the British obtained a prepondcratmg mfluence
in Matabele, Mashona and Manica lands— the lands of the

earlier monomotapas. With sudden energy the Portuguese
engaged in the “ scramble for Africa,” and though the result

was disappointing to the patriotic feelings of the people they

secured fiom their powerful neighbours—Great Britain and
Germany—much 1 etler terms than might have been antici-

pated, having regard to the extremely limited area over which
they exercised any sort of jurisdiction. Ihe stor)^ of the par-

tition IS set forth fully in Africa, 5 Before the scramble ”

began, Portugal had been fortunate m securing, in 1875, ^
result of arbitration, complete possession of tile fine harbour
of Dclagoa Bay, the southern half of which had been churned

by Great Britain in virtue of acts of annexation in 1823 and
later years

The pressure of political events and the commercial activity

of her rivals indiued Portugal to take steps to develop the

agridiltural and mineral icsourccs of the territory secured to

her by international agreements Imitating the policy of Great
Britain, charters conveving soveieign poweis were granted to

the Mozambique Company in iSgi, and to the Nyasa Company
in 1893 Both these companies, as v\ ell as the Zambezi Company
(ivliuh lacks a charter), undertook to open up the territory com-
mitted to their care. In all of them British capital is largely

engaged The total decay of Sofala, the remov^al of the seat of

gov^emment from Mozambique to 1 oureni^o Marques, the rise

of the last-named port and of Beira (both largely dependent on
the transit trade with British possessions), all servx^d to mark
Ihc changed condition of affairs. An agreement concluded m
1909 between the Tiansvaal and Portugal gav^e Delagoa Bay
from 50 to 5S % of the import trade with the Transvaal, the

Portuguese agreeing further to facilitate the recruitment of

natives in the province for ^^x>rk on the Rand mines. The
development, m the early years of the 20th century, of rubber,

nee, sugar and other plantations also gave a new impetus to

commerce.

BmuoGRApHV—E. do Vasconcellos, Colontas ^oftuguexas,

pj> 2x2-299 (2nd ed
,
Lisbon, 1903), and A Negreiros, Le Mocuimbiqm'

(Pans, 1904) The last-named, somewhat untrustworthy m tho
historical sketch, isvaluable for its flora and fauna sections For the
regions south of the 2^mbezi see R C. F Maugham, Portu^se
Eai^t Africa (London, iqoO) and Zamhe ia (London, 1909); O Ttmtorio
ds Manica e SofAfm . i8t)2^tgoo (Lisbon, 1902), a monograph
prepared by the Mozambique Company, Commandant Smits,

La Compagnie k charle de Mozambique " in La Moiwafftant

graphtque of Brussels (1906). For the districts north of the Zambesi

* Slavery ^va3 not abolished until 1878.
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see W B. Worsfold, Portuguese Nyassaland (London, 1899), Major

J btevcnbon-Hanulton's pvipcr in Geog Journ (Nov 1909), V A
d'Eva, ' Lbbovo gcographico-hibtonco dos tcrntonos portugueses
entre o Inclico c o Nyjbsa ” in BoL soi^ geo Lisboa (1901) For geology
consull V \ F de Andraada, “ A Geological Kccoantiissance of the

Portuguese Icintones between I^renzo Marques and the Zambc/i
River,' uvicvv in Geol Mag (1897), R 13 Newton, “ Note on the

C)ccurrenre of Niimraulitic Limestone in South’eastern Africa,"
Gtol Mag (1890), Paul Chotfat, Critaiique de conducia^ com d
service gtol du Portugal (1903) Ethnology and philology have
leceived considerable attention Sec M M Feio, Indigenes de

Mozambique (Lisbon, 1900), J V do S.iciamcnto, ' Aponlamcs
sobre A lingua macua " m Uol oc geo Lisboa, 22nd and 23rd senes

(1904 and 1905), H \ Junod, Les Chants et Ics contes des Ba-Ronga
de la bait do Delagoa (Lausanne, 1897) Foi history sec G M‘C
Iheal’s Records of "youth-Eastern Alvua (9 vols

,
London, 1898-1903),

containing t( \ts of oiiginal documents and MSS
,
with translations

in English, History and Ethnography of "south Africa to 77^^^ (3 vols
,

London, 1907-1910), and The Portuguese in ^out/i Afnoa (London,
iggr)), Pere Courtois, Notes chronologiques sur les anciennes missions
catholiques au Zambezi (Lisbon, 1889), Joao ilos Santos, Lthiopia
oriontal (Lisbon, 1609), an account of the travels of one of the
early missionaries in Mozambique A reprint, edited by M D'A/e^
vendo, was published at Lisbon in 1891 Vabcvblc iccords of the
state of the country in the last half of the 19th century are contained
in the reports to the foreign office of the British consuls at Mozam-
bique, notably those of Lieut H E O'Neill, R N

,
and Lyons

McLeod See also O'Neill's The Mozambuiue and Nyassa Slare
Trade (London, 1885) McLeod's Travels in Eastern Africa, with
the Narrative of a Residence tn Mozambique (London, i860), and
Travels [in] Eastern and Central Africa (London, 1879) from the
journals of Capbiin J P' Elton (consul .it Mozambique), compiled by
H B Cotterill See fuither D and C Livingstone, Narvalive of an
Expedition to the Zambesi and its Tributaries, Ac (London, 1805),
and the works c ited under Dei \go v B vy and Zimbabwe Reference
may also be made to the bibliography under Buirisii Cfntrxl
Afric \ (F R C

)

PORTUGUESE GUINEA, a Portuguese colony m West
Afnc«a, extending along the Guinea coast from Cape Roxo in

12® 19' N to the Cogon esluaiy in lo® 50' N Inland it reaches

to 13° 40' W
,
being enclosed landward by brench territory, the

Casamantc district of Senegal to the N
,
and French Guinea

E and S (For map, sec Frfnch Wfsi Africv) The colony

has an area of about 14,000 sq m
,
and a population variously

estimated at from 200,000 to 800,000 It consists largely of a
low-lying deltaic region, together with an adjacent archipelago

of small islands called the Bissagos

rho coastdine i** deeply indenlc<l by estuaues into which flow
numerous rivers whose sources are in the elevated region on the
eastern border of the colony The largest tstuary, the Gcba, rcceivcj

the river of tlie same name, the Mancoa, a northcin affluent, and the
Rio Grande or Comba, the last a large stream rising 111 the lughlands
ot Fula Jallon North of the Gcb>a estuary is the Rio Cachco,
while in the south is the Rio Cassini, in reality an arm of the sea
These rivtrs and estuaries aie connected with one another und
with many smaller rivers by a network of lagoons, and the Bissagos
Islands, winch he off the Oeba estuary, formed at one time part of

the mainland The Bissagos, protected seaward by dangerous
breakers, consist of over thirty islands, besides many small reefs.

The largest island, Orango, is the most southerly of the group and
some 30 m from the coast Bulama and Bissao, islands of im>re
importance, he close to the mainland Ihe larger rivers can be
ascended by vessels of considerable size for distance^ of 40 to 150 m ,

but navigation is rendered difficult by strong currents and the shift-

ing nature of the channels as well as by hidden rocks and the great
diflerence between high and low water The climate is unhealthy,
with a mean temperature of about 78® F The rainfall is heavy,
thunderstorms being frequent 111 the wet season, which lasts fiom
May to October

Flora and Fauna —Large forest regions extend behind the man-
grove-lined lagoons Their characteristic trees arc the oil and date
palms, the baobab, the shea-butter tree, ebony, mahogany and
calabash trees, and the acacia Rubber vines are fairly abundant
Besides the forests, densest along the nver valleys, there are exten-
sive tracts of grassland and park-like country Fruit trees include
the papaw, with fruit the size of ostrich eggs^ the guava, custard
apple, mango, the banana, the orange and the citron. The tobacco,
•ndigo and cotton plants grow wild, and the coffee plant is also found
Ground-nuts and kola nuts are cultivated, and nee and millet arc
the chief crops grown
The elc‘phant is lound in the distnct between the Geba and Grande

nvers, and hippopotamus are numerous Other animals include
the panther, wild boar, vanous antelopes, baboons, chimpanzees
and large snakes Crocodiles and sharks abound in the rivers
Birds include the pelican, heron, marabout, the trumpet bird and
innumerable yellow parrots. Partridges and woodcock are also

found The hills of the termites are a notable feature in many
parts of the country

Inhabitants — Ihe people of tlie interior arc mostly Mandingo
(q V )

aiii I Full (q v
)

The coast regions and the islands are inhabited
by negro tribes which live side by side without mixing, each pre-
serving then own customs, dress, language and type They exhibit
great attcichmint to the soil and are profoundly religious, being

I

noted specially for their respect for fanuly life and ancestral worship
!

Neither Ciiiistianity nor MahommetUnism has m^idc much headway
among them Going from south to north the chief tribes are the
Nalu, who dwell by the Cassini and are keen traders and lovers of

peace, the Biafare or Biaffade, who occupy the legion between the
sea and the Rio Grande and jealously guard Ihcir country from
strangtis, the Biilam (Mankaie), living in the island of Bulama, and
much given to adorning their bodies by long cuts formed into
patterns, the Balanta, a piratical folk inhabiting the banks ol the

Geba, the Papcl of the island of Bissao, formerly cannibals, an
indusliious agricultural tribe which furnishes the majority of the
educated Alricaiis employed by the Portuguese, the Manjak or
Mandiago, and a hr inch of the Fclup peoples, these last living near
the Rio Cachco in savage isolation and much given to waylaying
and pillaging sh augers The Manjak inhabit the country between
the Mancoa and the Caclieo, and the neighbouring islands They
are a hospitable and clever people, very adaptable, do not object
to leaving then tubal lands, and arc said to keep their word
Excellent seamen, good artisans and sharp traders, they maintain
a sort of feudal system Their houses au surrounded by walls,

which are pierced with loopholes and provided with towers at the
angles 1 he rooms are built round a courtyard They examine the
entiails of fowl to foretell good or evil events The burial customs
arc elaborate The body is smoked and, the skin having been

I
removed, it is sewn uj) in <i number of pagns (native cloths) and placed

I in a coffin fastened by gilded nails Bnght tissues are wr.qiped

I

lound the coffin, on which are hung little bells of copper and small
brass mirrors The seaward islands of the Bissagos are inhabited
by an independent and warlike tribe of hshers and pirates called

Bidiogos Hr 11 women weai a short skirt made ot palm leaves.

The natives who adopt Portujjucse names and wno form the

I

bulk of the townsmen m the European settlements are called

Gurmettes They furnish the levies with which the authontic*3

I
occasionally make wai on the native tribes The chief centres of

I trade arc Bissao, on the island of the same name, which is sur-

I rounded by old fortifications, Cacheo, on the Rio Cachco, also

,

fortihtd, and Bulama (Boiilam) on Bulama Island, the seat of the
governnu nl The European population consists of a few Portu-
guese officials, soldiers, traders and convicts, and a few tradeis of
other nationalities

History — Bulama Island was discovered by Portuguese

navigators in 1446, but was not formally claimed by Portugal

until 1752, about which time she founded a station at Bissao,

while m 1669 a post had been established on the Rio Grande.

In 1870 a claim made by Great Britain to Bulama and a part of

the mainland was disallowed by the arbitrator appointed (Presi-

dent Grant of the U S A ). The inland limits of the Portuguese

I

sphere were fixed by a convention concluded with France in

1886, and the frontier was delimited during 1900-1903 Though
so long settled in the district—the only part of the Guinea

coast west of the Gabun left m her possession—Portugal

has done little towards its development With a fertile and

well-watered soil, exceedingly rich in natural products, there

IS not much commerce, and such trade as exists, chiefly in non-

Portuguese hands, is hampered by excessive customs duties

and vexatious regulations In 1905 the external trade of the

colony was not more than £160,000 and was less than it had
been twenty years previously. Ground-nuts, rubber, wax and
ivory are the principal exports Revenue and expenditure are

about £50,000 a year Portuguese authority does not in fact

extend much beyond the few stations maintained, nor has the

local government won the confidence of the natives In 1908

Bissao and some European settlements on the mainland were

besieged by the Papel and other tribes and troops had to be sent

from Portugal before order could be restored If however
agriculture and commerce suffer, the ethnologist and zoologist

find in this easily accessible little enclave a rich field for investi-

gation, the almost nominal sovereignty of Portugal having

left the country, practically uninfluenced by European culture,

in much the same condition that it was in the i6th and 17th

centuries

See J E. Giraucl, " La Guin^e portugaiso " in Bull soc ^og,
Marseille (1905), vol xxix

,
A L de Fonseca, " Guin6 " m Bull,

soc geog Lisboa (1905), vol xxui
, R. Wagner, " Portugiesisch
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Guinea • Land und Leute," in Deutsche Rundschau* (1905), vol.

XXVI 1 ,
K de Vasconcelles, As Colontas portuguesas (Lisbon, 1896-

1S97), and J. Machat, Les Rtvtires du sud (Pans, 1906), in which
arc cited many papeis dealing with Portuguese Guinea

PORTUNUS, or Poriumnus, m Roman mythology, originally

the god of gates and doors (I^it porta)y and as such identified

with Janus and represented with a key in his hand. Gradually

he came to be recognized as a separate deity, who protected

the harbours (portus) and ensured a safe return to seafarers

(Cicero, Nat dear 11 26; Vergil, Aen v. 241) With the in-

troduction of the Greek gods, he became merged in Palacmon-
Melicertes. He had a special priest (flamen portunalis) and
temples on the Tiber near the Aemihan bridge and near Ostia,

where a festival was celebrated in his honour on the 17th of

August Mommsen unhesitatingly identifies Portunus with

the river-god Tibermus, from the fact that the festival is also

called Tibermalia in the fasti of Philocalus, Marquardt regards

him rather as the tutelary deity of warehouses

Sec J Marquardt, Romische Staatsvevwaltung (1885), 111 327
note 10

PORTUS, an ancient harbour of Latium, Ibily, on the right

bank of the Tiber, at its mouth For its origin see Ostia

Claudius constiuctcd the first harbour here, 2 J rn north of Ostia,

enclosing an area of 170 acres, with two long curving moles

projei ting into the sea, and an artificial island, bearing a light- 1

house, in the centre of the space between them, the harbour thus
|

opened directK to the sea on the north west and communicated
w ith the Tiber by a channel on the south-Cc st The object was to

obtain protection from the prevalent south-west wind, to whuh
the river mouth was exposed Though Claudius, in the in-

scription which he caused to be erected in a d 46, boasted

that he had freed the ( ity of Rome from the danger of inundation,

his work was only partially successful Nero gave the harbour

the name of Portus Augusti It was probably Claudius w'ho

constructed hither the diiect road from Rome, the Via Portuensis

(15 m ), which ran over the hills as far as the modern Ponte

Galera, and then straight across the plain An older road, the

Via Campana, ran along the foot of the hills, following the right

bank of the Tiber, and passing the gro\e of the Arval Brothers

at the sixth mile, to the Campus saJtnarum romanartim, the

saltmarsh on the right bank—from which indeed it derived its

name (sec Nolne degli Scavi, 1888, p 228)

The site can still be fairly clearly traced in the low ground to the
east of Eiumicino, and the lighthouse is icpresented in bas-reliefs

The harbour is generally supiiosed to have been protected by two
moles with a breakwater in front, on which stood the lighthouse,

with an entiancc on each side of it Trial soundings made in 1907
showed that the course of the right-hand mole is represented by a
low sandhill, while the central breakwater was only some 190 yds
long, and probably divided from each of the two moles by a channel
some 125 yds wide The existence of two entrances is, indeed,

in accordance with the evidence of coins and literary tradition,

though the position of that on the left is not certain, and it may have
been closed in later times The whole course of the left-hand mole
has not yet been traced, but it seems to have protected not only
the south-west but a considerable portion of the north-west side

of the harbour In a d 103 Trajan constructed another harbour
farther inland— a hexagonal basin enclosing an area of 97 acres,

and communicating by canals with the harbour of Claudius, with
the Tiber direct, and with the sea, the last now forming the navig-

able aim of the Tiber (reopened for traffic by Gregory XIII and
again by Paul V ), and bearing the name Fossa trajana, though its

origin IS undoubtedly due to Claudius The basin itself is still

preserved, and is now a reedy lagoon It was sui rounded by exten-
sive warehouses, remains of which may still be seen the fineness of
the brickwork of which they arc built is remarkable Farther to

the cast is a circular building in brick with niches, it is called the
temple of Portumnus To the east again is the so-callcd Arco di

Nostra Donna, a gateway (possibly originally built by Trajan) in

the fortihcations which surround the port and are attributed to the

time of Constantine. Many other remains ot buildings exist, they
were more easily traceable in the i6th century when Pirro Ligono
and Antonio Labacco made plans of the harbour Considerable
excavations were carried on in 1868, but unfortunately with the
idea of recovering works of art and antiquities, and the plan and
description given by R Lanciani (Annah del tnsittuiOy 1868, 144 sqq )

were made under unfavourable circumstances By means of these

works Portus captured the main share of the harbour traffic of Rome,
and though the importance of Ostia did not at once decrease we
find Portus already an episcopal see in Constantine’s time not very

long (if at all) after Ostia, and as the only harbour in the time of the
Gothic wars Its abandonnu nt dates from the partial sill ing up of the

right arm of the Tiber in the middle ages, which restored to Ostia what
little traffic was left To the west of the liarbour is the cathedral of

S Rufina (loth century, but modernized except for tlie campanile)
and the episcopal palace, fortified in the middle ages, and containing
a number of ancient inscnpiions from the site On the island

(Isola Sacra) just opposite is the church of S Ippolito, built on tlw

site of a Roman building, with a picturesque medieval campanile
(13th century ^) , 2 m. to the west is the modern village of Fiumicino
at the mouth of the right arm of the liber, which is 21 m west-
south-west by rail from Rome It is a frazione, or jxirtion of the

commune of Rome Three miles to the north is the pumping
station by which the low land (formerly called Stagno di Maecarese,
now reclaimed and traversed by many drainage canals) between hero
and Maccartse is kept drained (lionifica di Maecarese) (sec Tiber)

Sec; H Dessau in Corp in<:cr laitn, xiv i sqq (Berlin, 1887),

J Carcopino in Notizie aegli Scavi (1907), p 734 (T As)

PORT-VENDRES, a seaport of south-western France, in the

department of Pyr^n^es-Onen tales, in an inlet of the Medi-

terranean Sea, 19I m S ^ E of Perpignan by rail Pop (1906),

2525 Port-Vendres, the amient Portus VeneriSy is fourth in

importance of the French Mediterranean ports, and forms a

good harbour of refuge Its trade, which is with Spain, Greece

and Algeria, is in cork, carobs, gram and wine, Ac
PORUS (4th century b c ), an Indian prince, lulei of the

country between the rivers Il> daspes and Accsines at the time ol

the invasion of Alexander the Great In the battle on the banks
of the Hydaspes he offered a desperate resistance, and Alexander,

struck hv his independent spirit, allowed him to retain his

kingdom, which he increased by the addition of territor>' From
this time Poms was a loyal supporter of Alexander He still

held the position of a Macedonian s<itrap when assassinated

i

some time between 321 and 315 bc

j

See Arrian v 18, 19, Philaich Altxavdtf, bo, Quintus Cuitiiis

I

via 14

I

PORZIO, CABULLO (1526 ?-i 580), Italian historian, belonged

i
to a wealthy and noble Neapolitan family, and was the son of

j

the philosopher, Simone Poizio He studied law, first at Bologna

I

and later at Pisa, and after graduating tn utrogue jure^ practised

I

as a lawyer in Naples He died in 1580 His chief literary

,

work is La Cohgiura det haroniy a history of the unsuccessful

conspiracy of the Neapolitan barons against King Ferdinand I

of Naples 111 1485, it is based on the authentic records of the

state trials, but is prejudued in favour of the roval powei K
w'as first published hy Manutiiis in Rome in 1565 Of Porzio’s

other vvorks, the Storm d^ Italia (from 1547 to 1552), of whuh
only the first two books have survived, is the most important

The be^t edition of these two works is that edited by C Monzani

I

(Floience, 1855)

: PORZIO, SIMONE (i497-i^t;4), Italian philosopher, was

j

born and died at Naples. Like his greater contemporary,
Pomponaz/i, he was a In turtr on medicine at Pisa (1546-1552),

j

and in later life ga\e up purely scientific studv for speculation

I

on the nature of man Ills philosophic theory was identical

I with that of Pomponazzi, whose De iminortahtate amtnt he
' defended and amplified m a treatise De n ente humana There
IS told of him a story which illustrates the temper of the early

humanistic revival in Italy. When he was beginning his first

lecture at Pisa he opened the meteorological treatises of Aris-

totle The audience, composed of students and townspeople,

interrupted him with the erv' Quid de anima ? ’’ (We would
hear about the soul), and Porzio was constramed to change
the subject of his lecture He professed the most open
materialism, denied immortality m all forms and taught that

the soul of man is homogeneous with the soul of animals and
plants, material m origin and incapable of separate existence

POSEIDON, in Greek mythology, god of the sea and of water
generally, son of Cronus and Rhea, and brother of Zeus and
Pluto The connexion of his name with ttocti?, Trorro?, Trora/xos,

is generally accepted When the three brothers deposed their

father Cronus the kingdom of the sea fell by lot to Poseidon

His home was in a golden palace in the depths of the sea near

Aegae in Achaea In his hand he bore a trident, wherewith he

lashed the sea into fur)% split the rocks, and caused horses and
XXII 6 a
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fountains to spring from them But, i^hile he caused storms

and shipwrecks, he could also send favouring winds, hence he
was known as Sothy “ the preserver.” Another of his titles was
Gaeeochosy “ the supporter of earth,” the sea being supposed

to support the earth and keep it firmly in its place He was the

god of navigation and his temples stood especially on headlands

and isthmuses Every occupation connected with the sea was
under his protection, and seafaring people, especially the lonians,

regarded themselves as his descendants As god of the sea he

disputed with other deities for the possession of the land.

Earthquakes were thought to be produced by Poseidon shaking

the earth—hence his epithet of Enostchthony “ Earth^shaker ’ —
and hence he was w^orshipped even in inland places which had
suffered from earthquakes The seismic wave was also his

work, the destruction of Helice in Achaea by such a wave

(373 ® ^ attributed to his wrath (Strabo viii 384) The
island of Delos was thought to have been raised by him, and
about 198, when a new island appeared between Thera and
Therasia, the Rhodians founded a temple of Poseidon on it

(Strabo 1 57) Thessaly was said to have been a lake until he

opened a way foi the waters through the Vale of Tempe (Hero-

dotus VII 129) Poseidon was also the god of springs, which
he produced by strikmg the rock with his trident, as he did on
the acropolis of Athens when disputing with Athena for the

sovereignty of Athens (Herodotus \ 111 55, Apollodorus 111 14)

As such he was called Nymphaoetes, the leader of the nymphs of

Springs and fountains a god of fresh water, probablv his original

character, and in this connexion was <^tTaA/ito9 (phytalmtm), a
god of vegetation, frequently associated with Demeter In

regard to the contest with Athena, it is probable that Poseidon

IS really Erechtheus, a local deit>^ ousted by Athena and trans-

formed into an agricultural hero Dr Farnell, however, holds that

Erechtheus and Poseidon were originally independent figures,

and that both Erechtheus and Athena were prior to Poseidon

As he gave, so he could withhold, springs of water, thus the

w’aterlcss neighbourhood of Argos was supposed to be the result

of his anger Black bulls, symbolical of the stormy sea, were
sacrificed to him, and often thrown alive into rivers, in Ionia

and Thessaly bull-fights took place in his honour, at a festival

c)t his at Ephesus the cupbearers were called “ bulls,” and the

god himself was sumamed “ Bull Poseidon ” The horse was
especially associated with his worship, he was said to have
produced the first horse by striking the ground m Thessaly

with his trident (Virgil, GeorgicSy i 12) At the fountain of

DTnc in Argolis horses bitted and bridled were sacrificed to him
by being drowned (Pausamas van 7, 2), and similarly Sextus

Pompeius sought to propitiate him by throwing horses into the

sea (Dio Cassius xlviii 48) He bore the surname of ” Horse
Neptune ” (noo-ciSwi/ i7rTios)y and was regarded as the tamer
as well as the creator of the steed In the deme of Colonus he

was worshipped with Athena, the reputed inventor of the bridle.

Vanous explanations of the title imrios have been given • (1) that

the horse rq)rcsented the corn-spint, (2) the resemblance of

the crested wav’^es to horses
, (3) the impression of* horses^ hcx)fs

nearthe god’s sacred springs, and the shaking of the earth by
them when galloping (see Farnell, Cult^ of the Greek States

y

iv 20)
Poseidon plays a considerable part in Greek legend In the
Trojan War he takes the side of the Greeks, because he had been
cheated of his reward by Laomedon, king of Troy, for whom he

had built the walls of the city The binding of his son Poly-

phemus by Odysseus brings upon the Hero the wrath of Poseidon,

from which he is only protected by the united influence of the
rest of the gods He is famous for his numerous amours,
especially with the nymphs of springs and fountains; his offspring

were mostly wild and cruel, like the sea—the Lacstrygones,
Polyphemus, Antaeus, Procrustes and the like He was wor-
shipped as a national god by the lonians, who took his worship
over with them from Peloponnesus to Asia Minor His chief

sanctuary was at Mycale, where the Panionia, the national
festival of the Ibmans, was held Other seats of his worship
were in Thessaly, Bocotia and Peloponnesus At Taenarum
in Laconia he had a famous cave-likc temple, with an asylum,

and on the island of Tenos he was worshipped as the physician^

probably m reference to the health-giving properties of the sea

air By far the most famous of his festivals was that celebrated

every alternate year on the isthmus of Corinth, at which the

Isthmian games ” were held Here a colossal statue of him
was set up in bronze by the Greeks after their victory over the

Persians The horse, the dolphin (the symbol of the calm sea)

and the pine-tree, with wreaths of v/hich th^ Isthmian victors

were crowned, were sacred to him Horses and black bulls,

boars and rams were offered to him, sometimes human beings

His attributes are the trident and the dolphin (sometimes the

tunny fish)

As represented in art Poseidon resembles Zeus, but possesses less

of his majestic calm, his muscles are more emphasized, and his hair
IS thicker and somewhat dishevellM He is generally naked, his

nglit kg rests on a rock or the prow of a ship, he carries a trident
in his hand, and is gazing m front of him, apparently out to sea»

sometimes he is standing on the water, swinging his trident, or ndmg
in Ills chariot over the waves, accompamed by his wife Amphitnte,
the Nereids and other inhabitants of the sea It is m keeping with
his restless character that he is rarely found sitting He sometimes
wears a long robe, sometimes a light scarf Scopas, in a famous
group, represented him suiToundc\i by the demzens of the sea, escort-
ing Achilles to the islands of the bk'st In modem Greece St Nicholaa
has taken the place of Poseidon as natron of sailors But the
Zacynthians have a special st'agod, half man, half hsh, who dwells
under the sea, rides on dolphins or m a car drawn by dolpluns, and
wields a tndont By the Romans Poseidon was identified with
Neptune {a v

)

Sec E oerhard, Vber Ursprung, Wesen und Geltung des Poseidon
(1851), with references to authorities in convomcntly arranged
notes, Preller-Robert, Griecht^che Mythologte (1894), O Gruijpo,
Gfteohtsche Mythologte (190O), vol 11 ,

and csjxjcially L K. Farnell,

Cults of the Greek States (1907), vol iv., where special attention is

drawn to the ethnological aspect of the cult of Poseidon

POSEN, an eastern province of the kingdom of Prussia, m
the German Empire, bounded N by the Prussian province of

West Prussia, E by Russian Poland and S and W respectively

by the Prussian provmces of Silesia and Brandenburg Its

area is 11,186 sq m, and the population shows a density of

177 5 inhabitants to the square mile. Posen belongs to the

north German plain, and consists of a low plateau intersected by

the beds of the Netze, the Warthe and the Obra These three

rivers dram into the Oder, but part of the province falls within

the basin of the Vistula, which forms the frontier for a short

distance on the north-e<ist By means of the Bromberger canal

the Netze is joined with the Brake and then through this river

with the Vistula The surface is dotted with small lakes and
ponds, and there are many broad fens and marshes. The soil is

light and sandy, but much of the Iknd reclaimed in the boggy
districts IS very fertile Upwards of 61 % of the area is under
tillage, 13 % IS occupied by pasture and meadows and 20 % by
forests, mostly fir The principal crops are rye, the chief cereal

grown, wheat, oats, barley, potatoes, beet and hops The \ me
IS cultivated to some extent in the south-west corner, and tobacco

IS also grown The marshy tracts often afford excellent pasture

and support latge numbers of cattle, sheep and goats. The
mmeral resources of the province are practically restricted to

lignite and salt Besides brewing and distilbng^ the chief pro-

ducts are machinery, sugar, cloth, tobacco and bricks. Trade

in timber and a^icultural produce is faalitated by the network
of railways, navigable rivers and canals, but both industry and
trade are somewhat cramped by the duties imposed at the

Russian frontier. The population of the province m 1905 was

1,986,637, including 1,347,958 Roman Catholics^ 605,312

I^otestants and 30,433 Jews The Roman Catholics are mamly
Poles, of whom there are upwards of 1,000,000 m Posen, while

the great bulk of the 900,000 Germans are Protestants. About

57 % of the population was returned m 1905 as “ rural,” in

spite of the large number of so-called “ towns,” only five of

which, however, have more than 20,000 mhabitants—Posen,

Bromberg, Hohensalza, Gmesen and Schneidemuhl. The pro-

vince of Fosen was l6ng the worst-educated part of the German
dommions, but of recent years this blemish has been removed.

Thus while m 1883-1^3 the ratio of illiterate recruits

amounted to 975 %, m 1901 less than one quarter per cent, of
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the military drafts were without schooling The province returns

15 members to the Reichstag, 2g to the Prussian Lower House
of the Prussian Diet, and is represented m the Upper House by
19 members. It is divided into two districts, those of Bromberg
and Posen

History —The luslory of Posen, comprehending some part of
the old kingdom of Poland, including its most aucient capital
Gnesen, falls within the scope of the article Poland Its political

connexion with Prussia htgan in 1772, when the districts to the north
of the Netze fell to the share of that power in the first partition of
Poland The rest followed in 1793, and was united with the Netze
district to form the province of South Prussia In 1807, after the
peace of Tilsit, Posen was incorjioratcd with the grand duchy of

Warsaw, but m 1815 it reverted to Prussia under the stylo of the
gland duchy of Posen In 1848 the Polish inhabitants of the
province revolted and had to be put down by force, and, in spite of

the efforts of the Prussian government, tluy remain m language and
culture separated from their German compatriots
The tide of German immigration into Posen began at an early

period and flowed strongly m the 13th and following centunes
The industrious (merman settlers were welcomed by the Polish
nobles and were the founders of most of the towns, in which they
lived after their own customs and were governed by their own laws
They established manufactures, intioduced the cultiv^ation of hops,
reclaimed tlie waste soil, and did much to improve agriculture
In the 16th century Protestantibrn was wndcly diffused by their

means A strong reaction set in in the following century, and per-

secution of the Protestants went hand in hand with the ravages of

war in hastening the political, intellectual and agricultural decline
ot the district By the 18th century the burghers had sunk to the
level of “ stadtischc Bauern," or peasants with municipal privileges,

and poverty and misery were w idcly spread
In the lattci p ut <>f the 19th century, howevei, this state of things

began to be greatly modified owing to the strong Polish national move-
ment which threatened to drive liack the boundaries of Germanism
in the eastern provinces of Prussia, as they had already been driven
back in Bohemia Hitherto the most important class in Posen had
bcc'ii the Polish noblas, of wdiom many were veiy poor, but the
economic development of the country and the break-up of the large
estates into pe asant holdings, which creati d a comparatively wca.lthy

Polish middle class, thrcatcncil German ascendancy more seriously

than had the trathtional nationalism of the nobles To combat this

the Piussiaii government entered on a policy of the compulsory
Germamzation of the Polish population In 1872 an administrative
ordinance made German the medium of mstruction in the schools
“wherever possible," and the police commissaries who attende I

public meetings were instructed to close any meeting at which
speeches were delivered in Polish In April 1888 the Piussian par-

liament passed a law establishing a commission for the pui-posc of

buying the lanil of the Poles in Posen and West Prussia, and letting

it out to German colonists The sum of 100,000,000 marks
(;^5 ,000,000) was voted for this work, to which in 189S a like sum was
added In nftcen years an arm of nearly 600 sq m of land was
bought from the Poles, over one-half in Posen, and on this over 4000
families were settled In spite of this policy, howev^er, the Polish
element continued to gam, tms bemg partly due to immigration over
the eastern border, partly to the repressive policy of the Prussian
government, which converted what had been an anstocratic opposi-
tion into one that is jxipular and radical In 1902 much scandal

was caused by the revelation made in the Prussian parliament of

the methods used in the attempt to Germanize the Poles, and Count
Bulow had to confess that “ coiporal pumshment was out of place

m religious instruction”, Polish children having been beaten for

refusing to say the T ord*s Prayer in German (see Ann Res
,
1901,

p 278) In his speech of the 13th of Tanuaiy 1903, in which he made
the at^vc admission, Count BUlow also had to «ulmit the failure of

the Prussian policy. Fresh legislation was passed in May, devoting
another 250,000,000 marks (/i2,500,000) to the policy of German
colonization, and forbidding tne German colonists to sell their land

to Poles ^ The laws forbidding the use of the Polish language in

the schools were retained, in spite of an agitation in Germany itself

for their repeal Yet, three years later, Baron von Rheinbaben,
the Prussian minister of financ^ complained that in fifteen years the

German population of East Prussia had diminished by 630,000,
while Polish immigrants had m five years numbered 300,000, at the
same time he conmssed that the Poles were vastly increasing their

economic resources at the expense of the German clement As
d result of this reporta further sum of 00,000 was voted for
“ provincial colonization " and to prevent German emigration.

in 1906 the Pmssian government was made somewhat ridiculous
by the stnke of some 100,000 Polish school children, who objected
to being whipped for refusing to answer questions in Geiman The
petition of tne archbishop of Posen that the children should be
allowed to receive religious instruction in Polish having been re-

jected by the Prussian mimster of education, he issued on the 17th
of OctobW a pastoral allowing parents to confine religious instruction

J Annual Register (1902), p. 280 seq.
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to home or pnestiy teaching As a result parents were fined or
imprisoned for withdrawing their children from religious instruction
The repressive efforts of the government, however, culminated
in the bdl, introduced m the session of 1907 by Prince Bklow, pro-
viding for the compulsory expropriation of Polish landowners m
favour of Germans This bill, which applied to “ the districts in

which the saicty of the endangered German element could only be
insured by additional allotments to German sittlers ”—ie Posin
and West IMissia—was passed, in spite of the strenuous opposition
of some of the most conspicuous nobles in Prussia, in the session ot
1908 At the same time under the Public Meetings Bill, introducid
in 1907 and now passed, no language save German was to be used at
any publu nnetingo other than inUrnational congresses, &c —save
during actual parliamcnbary elections {Ann Reg

, 1908, p 290)
How opposed to the general sentiment of Germany the Prussian
policy in Posen was, was sliowui in February 1909, when it vi^as

condemned, though without efiect, by a resolation of the German
impcnal parliament In January 1910 the Prussian policy was
again arraigned in the German parliament m connexion with the
” Kattowitz incident,” Herr von Delbruck justifying the removal
of a number of inmoi olficials, for voting for Polish candidates at
a municipal election, on the ground that the officials of the empire
deserted the ground on which the constitution of the empire rested
it they faikd to support Prussia in her struggle {'I he Times,
January 13, 1910. 5 d

)
Herr von Bethmann Ilollwcg expressed

himself later in the Prussian parliament to the same effect (ibid

January 20 and 22)
For the history of Posen sec Wuttke, Stddtebuch det Landes

Posen (Leipzig, 1864) , C Meyer, Geschichtc des Landes Posen (Posen,
1887). and Geschichie dev Provinz Posen (Gotha, 1891), Knoop,
Sagen und Credhlungen aus der Provinz Posen (T’osen, 1894), E von
Bcigmann. Zur Geschichte der Entwtckelung deutscher, polmscher und

i

udischer Beiolkerung tn der Provinz Posen sett 16^4 (Tubmgen, 1883)

,

V Schmidt, Gesehichtc des Deutschtums im Lande Posen unter
polmscher Herrschaft (Bromberg, 1904) ,

Stiimpfe, Polenfra^e und
Anstedelufigskommxsswn Darstellung der staatlichen Kolontsatwn
in Posen (Berlin, 1902). Wegener, Der wirtschaftliche Kampf der
Deutschen mit den Polen um die Provinz Posen (Posen, 1903), the
Handhuch fur die Provinz Posen, Kaihwexsung der Behorden, An-
stalteHy Institute und Veretne (Posen, 1903) ,

and the publications of
the HistOfische Gesellschaft fir die Provinz Posen (Posen, 1882 Si^q

)

bee further the official work Zivanztg Jahre deutscher Kulturarbeit
/SS6-jgo6 (Berlin, 1907) A good account of the Prussian jiohcy
in Posen, from an outside pomt of view, will be found m the Annual
RigisUr, i)asvim

POSEN (Polish Poznan), a city, arehiepiscopal see and fortress

of Germany, capital of tlie province of Posen, situated in a wide

and sandy plain at the confluence of the Cybina and the Warthe,
150 m F" from Berlin and 103 m from Breslau. Pop. (1885),

68,315, (1895), 73,230, (1905), 1 36,808, of whom nearly one-half

are Germans and about one-tenth Jews Posen lies at the

centre of a network of railways connecting it with Berlin, Breslau,

Thom, Kreuzburg, and Schneidemuhi The inner line of fortifi-

cations was removed in 1902 and the eit) has been completely

modernized The principal part of Posen, on the left bank of

the Warthe, comprises the old town (Alstadt) and the modem
quarter created b> the Prussians after 1793 On the right bank
he Wallischei (a district inhabited by Poles) and some other

suburbs Posen has fifteen Roman Catholic and three Evangelical

churches and several synagogues The cathedral contains

many interesting objects of art, but, with the exception of the

Gothic Manenkirche of the 15th century, none of the churches

IS notable The old town hail is a quaint Slavonic adaptation

of Romanesque forms The royal castle, begun m 1905 and
completed m 1910 at a cost of ^^250,000, is a pretentious build-

ing in what IS officialJv called Romanesque style. It was
intended as an effort to conaliate the Poles, and was opened
by the emperor William IT

,
with imposing ceremonies, on the

20th of August 1910 Posen possesses an “ Emperor William
library with 200,900 volumes, and the Raczynski library with

50,000. Other principal buildings are the two theatres* the

Emperor Ftedcrick museum, founded in 1894, the Polishmuseum
and the various public offices Industries include the manu-
facture of agricultural machinery, spirits, furniture and sugar,

also milling and brewmg There is an active trade, l^th

by rail and river, in corn, cattle, wood, wool and potatoes,

Posen IS the headquarters of the V army corps, and has a

garnson cf 6000 men.
Posen, one of the oldest towns in Poland and the residence

of some of the early Polish princes, includmg Bolesiaus I.,
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became the seat of a Christian bishop about the middle of the
loth century The ongin«\l settlement was on the right bank
of the Warthe, but the new town, established on the opposite

bank by German settlers about 1250, soon became the more
important part of the double city Posen became a great depot
for the trade between Germany and western Europe on the one
hand «ind Poland and Russui on the other Man^ foreign

merchants made the city ihcir residence, and these included a
colony of Scots, who exported produce to Edinburgh The
city attained the climax of its prosperity in the i6th (entiirx,

when its population, according to one estimate, reached 80,000

The intolerance shown to the Protestants, the troubles of the

Thirty Ye^^rs’ War, the plague and other causes, soon conspired

to change this state of affaiis, and in the i8th lentury the
j

population sank to 12,000 New life was infused into the cit\

after its annexation b\ Pmssia at the second partition of Poland
in 1793, and since this date its growth has been rapid

Sec Lukaszcwicz, Htstoyibih-i^tatfitiscncs Bild dty ^tadt Posen \

(Oci trans
,

Posen, 18S1), Ohlcnschlager, Kurzgefas^te
\

Geschichte und Beschretbnng dev Stadt Posen (Postn, 1886), Wai-
‘'chaucr, Stadtbuch < on Posen (Posen, 1892) ,

and Puhrey ditrch Posen
(Posen, 1895)

POSIDIPPUS (3rd cent b c ), Greek dramatist, of ('ossandrea
1

in Macedonia, the last and one of the most distinguished of the

writers of the new comedy He began to write for the stage

in 289 13 c
,
and, according to Suidas, wrote 40 pla\s, of which

17 titles and some fragments have been preserved lie appears

to have gone somewhat out of the beaten track in his (hoae of

subjects, and it is evident that cooks held an important position

in his list of characters His comedies were frccjiiently imitated

by the Romans (Aulus Gelliiis 11 23), and it is ( onsidered very

probable that the Menaechmi (a comed> of errois) of Plautus is

an adaptation either from the "O/xotoi, 01 from some unknown
comedv of Posidippus, called SeSufioi, or perhaps jMcmix/^ot

His statue in the Vatican is considered a masterpiece of ancient

art

Fragments in A Mcinckc, Poetarum comicoytim gtacioyum
fragmenta (1855)

Posidippus is also the name of a w nter of epigrams (c 270 b c ),

of which about 30 are preserved in the Greek Antholog)

Sec W Christ, Gytechtsche Litteyotnygeschtchfe (1898)

POSIDONIUS {c 130-50 B c ), nicknamed “ the Athlete,”

Stoic philosopher, the mo^t learned man of his time (so Strabo

Tcor TroXi7xa^€arTaro9,Galen tTrurrijfjiaviKoyTaTog)

and perhaps of all the S( hool A natn e of Apamca in Syria and

a pupil of Panaetius, he spent after his teacher’s death many
years in travel and scientific researches in Spain (particularly

at Gades), Africa, Italy, Gaul, Liguria Sicily and on the eastern

shores of the Adriatic When he settled as a teacher at Rhodes
(hence his surname “ the Rhodian ’

)
his fame attracted numer-

ous scholars, next to Panaetius he did most, by writings and
personal intercourse, to ^^pread Stoicism in the Roman w'oricb

and he became w^ell known to many leading men, sue h as Manus,
Rutilius Rufus, Pompey and Cicero The last-named studiecl

under him (78-77 b c ), and speaks as his admirer and friend

He visited Rome, ^ g on an embassy in 86 b c
,
but probably

did not settle there as a teac her
1

Hib works, now lost, were written in an attractive style and proved
,

a mine of information to later wnters The titles and subjects of

more than twenty of them are known In common with other
Stoics of the middle penod, he displayed eclectic tendencies, follow- 1

made use of wntings of Posidonius in De natura deorutn, bk 11 ,
and

De dtvtnahone, bk i
,
and the author of the pseudo-Aiistotelian

treatise De mundo also borrowed from him
See Zeller, Philosophic der Gnechen, lu i, 570-584 (in Kng trans

,

hclecitctsm, Siy-yo)

,

C Muller, Fyagmenta hi^toyicoYum gyaecoyum,
111 245 2q6, J Biikc

,
Postdomi Rhodtt rthqutae (Iddtn, 1810),

a valuable monograph, R bcheppig, De Postdomo reuim gentium
teyrayum •^criptorc (Berlin, 18O9), R Ilirztl, Vntti ^nehtingen sxt

Ctceyos p/nlosophtschen Schnften^ 1 191 seq
,

11 1257 sec]
, 325 seq

,

477“535» 78f> 7^9, m 342-378 (I eip/ig, 1877) , Ihiaueourt, Lssai sur
les tyaitis philosopJvques de Cichon (Pans, 18S5), Schmekel, Die

I Philosophic dey mitilern Stoa (1892T Arnold, Unteysiuhungen ubey

j

Theaphane^ von Mvtilene und Postaomus von Apamea (1882) (See
also Stoics)

POSITIVE (01 I^ORTABi e) ORGAN, a rnedievtil chambti organ
which could be cairied from place to place without being taken
to pieces, and wdien played was placed on a table or stool and
required a blower for the bellow^s, as w ell as a performer It was
larger and more cumbersome than the portative {q v ), wnth
which it h.is often been confounded The positive had usualK
but one kind of pipe, the open diapason of 2 ft tone, and m the

16th century the best types had three registers by means of

which each note coiild he sounded with its fifth and octave, or

each by itself, or again in combinations of twos The positive'

differed from the regal in having flue pipes, whereas the lattei

had beating lecds m tiny pipes, one or two inches long, ( onccalcd

behind the keyboard During the eaily middle ages must of the

pneumatic organs belonged to this type

\ w( 11-know n instance of an early positive or poi tabic organ of

tie 4th century occurs on flu obelisk cicctcd to the nu mory of
Theodosius the Great, on his death in \ u 395 Among flu illumi
nated manuscripts of the Biitish Museum mimatuies abound repn
( nting interesting \ anetics of tlic portable organ of the mid(Me ages,
such as Add MS 29902 (fol 0) and Add MS 27()g^h (lol 13), Cotton
MS Tibenus A VII tol 10 jd, all of the 14th century, Add MS
289(^2, Add MS 17280, both of the 15th ccntuiy flic sc lilth

j

oigans w^erc to be found at cv( 1 y Kind of function, civil and religious,
’ Muy^ were used in the dwellings and chapels of tlu rich, at banquets
I and court functions, in choirs and music schools, and in the small

!
orchestras of Pen and Monteverdi at the dawn of the musical

j

diaiua or opera (K S
)

I

POSITIVISM (derived fiom ponercj whence posiiuSy that
' w'hirh is laid down, certain), p philosophical term, applied some-

what loosely to any system which confines itself to the data of

experience and declines to recognize a priori or metaphysical

speculations In this sense the term may be applied to emjiincal

philosophers in general Thus Hume is a positivist in the sense

that he specifically restric ts philosophy to the sphere of observa-
tion, and regards the causal relation as being nothing more
than what we have been accustomed to expect. Similarly Mill,

Spencer and physical scientists generally view' the universe

I

from the positivist standpoint In its commonest acceptation,

j

how^ever, positivism is both narrower and wider than this The
f
term is specifically used of the philosophy of Auguste Gomte,

I

who applied the term to his system according to which knowledge

j

IS based exclusively on the methods and discoveries of the

physical or “positnc” sciences According to Comte human
thought passes thiough three stages—theological, metaphy^sic al

and positive The final stage, positivism, is the understanding

of the universe not as composed of a multitude of individuals

each with volition, but as an ordered organism governed by
necessary laws (see further Comte). The outcome of this

positivism IS the substitution for revealed religion of a religion

of humanity—according to Huxley “ Catholicism minus
Christianitv ”—in which God is replaced by Humanity This

ing the older Stoic‘>, Panaetius, Plato and Anstotlc His admiration
for Plato led him to write a commentary on the Ttmaeus, m anothii
way It IS shown by important modifications which he made 111

psychological doctrine Unquestionably more of a polymath than a
philosopher, he appears uncritical and supcificial But at the tinv*

Ins spirit of inquiry provoked Strabo’s criticism as something alien

to the school (T>i a'TioKoyiK6u W’al to apiaror^K hrr€p innKlyovene m
^fxirtpoi) In natural science, geography, natural history, mathematics
and astronomy he took a genuine interest He sought to determine
the distance and magnitude of the sun, to calculate the diameter of

the earth and the influence of the moon on the tides His history

of the penod from 146 to 88 b c
,
in fifty-two books, must have been

a valu£^lc storehouse of facts Ciccro, who submitted to his cnti-

cism the memoirs which he had wntten in Greek of his consulship,

religion was to have its special priesthood, ritual and organiza-

tion

Positivism has, therefore, two distinct sides, the philosophical and
the religions or mystical Pfiilosuphical positivism has had dis-

tinguished leprescntativcs in France, Germany and Fngland, and
in the wider sense indicated above may be regarded as one of the

I

two or three chief influences on modern philosophical development
' Though the details of Comte's philosophic structure, eg the classi-

fication of the sciences, arc without important significance, the post

tivistic tendency is prominent in all systems of thought which aen\

the suporiia^ural and the metaphysical Agnosticism, Phenomenal-
ism, Kati( J alism, Materialism all manifest the positivist spirit

denying what may be succinctly desenbed as the metcmpirical



POSSE COMITATUS—POSSESSION
In Prance the Comtian tradition was maintamed with impoitanfc
reservations and the abanelonmcnt of the re hgioub aspect by Littr6

[qv), fame and othcis In Gciinany many of the followers of Kant
have in greater or less degree maintained the view that all true
knowledge elcpends upon the ob^civation of objective phenoimna
The distinctly religious aspect has been comparatively unimportant,
except in so fai a» modern social evolutionist ethics may be iigarded
as religious in cliaiacter In England, however, a number ot pro-
minent Positivists have earned out Comte's original ideal of a Church
of Humanity with ritual and organization The chief buihhng (in

Chapel Sheet, Lamb’s Conduit Street, London) is adoincd with
busts of the saints humanity, and regular service-* aie held
P’ositivist hyiUiis aic sung and addresses ddivcrcd Among the
leaders of this movtini'iit have been Ficderie Hariison, Uiehard
Congreve, E S Bc( sly and J II Budges (d 1906) Sei vices aic
also held wtckly in Essex Hall, London, and there arc a few other
t( ntics in tlu provinces, including a prosperous church in Liveipool

POSSE COMITATUS (T.at “ power of a county a summons
to every male in the county, between the ages of fifteen and
twenty, to be ready and apparelled, at the command of the

sheriff aud the ery of the < ounty, to mainttun pe'ae e and pursue

felons Etdcsiastical persons, peers and sue h as laboured under
any infirmity were not compellable to attend Owing to the

establishment of county police, the sheriff does not now puisue

felons, but by the Shei ifFs Ac t (1887, sec 8, sub-sec 2) the tailing

out of the posse comitatus is expressly autliorized if the shenft

finds iiny resistaiice in the execution of a WTit In view of the

sheriff’s duty to raise, if necessary, the po^se comitatus it is no
answer by him, for non-execution of a writ, to say that he was
resisted

S('e P E Mather, Sheriff Law
POSSESSION (Lat posstdeie, to possess), m law% a

term derived from ROiOan law The Roman conception of

possession has been generally adopted, but not the Roman dediu -

turns from the coiu cjition T he subjei t of possession has become
more difficult owing to the various senses m which the term has

been interpreted Thus it has been said to be either a right or a

fact conferiing a light, or both together. Tlie latter is the view

of Savign), the leading authority upon the subject {Recht (hs

Besttzes, translated by Sir Erskine Perry, 18^8) Further, there

IS a want of agreement among legal writers as to the amount
of right or lights that it conkrs All that van be Scud with

safety IS that possession stands m a position intermediate

between simple detention and absolute ownership, and that it

implies two elements, physical detention and mental intention

to hold the thing jiosscsscd as one's own These difficulties

being borne in mind, the definition of W A Hunter may be

accepted “ Possession is the oicupation of anything with the

intention of exercising the rights of ownership in respect of it
”

{Roman Law, p 209) Pos^^ession is inchoate or incomplete

ownership, it is on its way to become ownership In the case

of the public domain of Rome {ager puhlicus) the possession w^as

really the important matter, the domintum being practically of

no value Possession in Roman law' w'as either natural or civil

The former was mere occupation, the latter such occupation as

ripened by prescription into ownership Possession exclusive

against the world (including the true owmer) was called adverse

possession ” A servitude, such as a right of way, could not be

held in true possession, but was said to be in “ quasi-possession

The quasi-possessor, however, had possessory remedies. In

Roman law a broad distinction w'ps drawn between possession

and ownership {domintum^ ' They were protected by different

remedies—possession by interdict, ownership by aition This

difference can only be explained by history. Here again,

unfortunately, authorities differ According to Savigny, a

Roman citizen who had Iiocomc a tenant of part of the ager

publtcus could not by any length of holding obtain more than a

quasi-owmership, but one of which it would have been morally

unjust to have deprived him. “Ihe only legal remedies of

which the tenants could avail themselves^ if ejected or threatened

with disturbance', were the possessory interdicts, summary
processes of Roman law which weie either expressly devised by

^ The distinction is very important, as it affects the contract of

sale. The contract was not to transfer ownership, as in English

liw, but only vacua posscssto.

the praetor for their protection, or else, according to another
theory, had in older times been employed for the provisional
maintenance of possessions pending the settlement of cjuestions

of legal right ” (Maine, Ancient Law, ch vni ). Savigny regards
the protection of possession as an extension of the protection

of the person The same view was taken by the English court
of exchetjuer in Rogers v. Spence

^

13 M. & W R. p 581
According to Hunter {Roman Laiv, pp 206, 221), Savjgny
overlooked the needs of aliens It was the needs of aliens,

incapable of the full pioprielary rights of Roman citizens,

that led to the invention by the praetor of a means of giving
them equitable rights m the land, and protecting them m
the enjoyment of these rights Savigny attributes only two
rights to possession in Roman law— ac'cpnsition of ownership
by possession for a given time {u^ucaptOj longi temporis pos},essw)

and protection of po'-se^-sion from clisturbtuicc {interdutuni)

Others have included further rights—inter aha, the right to use

lorce in dclemc ol possession, and the nght to have the burden
of prool, in a content as to the title, thrown upon the adversary:
“ in pan causa possessor potioi haberi debet ” The position

of the possessor in Roman law w^as eery '‘trong If a bona fide

possessor, he could bring an action for jurtum even against the
owner, if a mala fide possessor of land, he was so far protected

that he could not be ejected by force. A mala fide possessor of

movables could, however, at quire no rights -

It has been already stated that there is both a physical

and a mental element in the conception of possession This
does not necessarily mean that corporal contact is m all cases

lequisite or that the intention to hold the thing possessed as

one’s own may not be abandoned for a time The control may
be potential as well as actual iVn estate may be possessed
without the possessor going upon the land at all and the
possession of goods ma> he given by delivering the kc> of the

warehouse in wliuli they are stored In inteniational law

the possession oi part c‘s giving a title to the whole has been ot

great importance (see Internationa! L\w) Where goods are

pledged or bailed for a specific purpose the intention of the

pledgor or bailor to hold them as his own is suspended during the

existence of the limited right of the pledgee or bailee, to whom
a fragment of the possession has passed In Roman law the

pledgor had posi>esuo ad usucapwnem, the pledgee possesi^to ad
interduta The possession of the pledgee or bailee has been

called ‘ dcnvaticc pos.session.” Possession may be exercised

through another (“ ammo nostro, corpore alieno as through a

servant, who has not true possession ^ Possession so exercised

has been Ccdled “ representative possession.” As soon a,s the

reprcscnUitne determines to assume control on his own behalf

or to submit to the control of another, the possession of the

principal is gone Possession mav be transferred 01 lost It is

lost when either ih*' corpus or the animus (to use the terms of

Roman law) ceases to exist It mav be lost by the representa-

tnes in cases where the principal might have lost ii

In botli Roman and English law the possessory tended to

supersede the proprietary remedies from their greater con-

venience—that IS to sa\, the plaintiff based his claim or the

defendant his right upon pusn'ssion rather than property The
English possessory action ma\ ha\c been directly suggested

by the interdict Brae ton (103b) identifies the assise of r ovel

disseisin, the mo->t common form of possessory action, with the

interdict unde vi In England ejet tinent had practically

superseded other real actions betore the latter were (with the

exception of dower, writ of dower and quare tmpedtt) cxpres‘:ly

abolished by the Real Propert) Limitation Act 1833, s 36.

The action for the recovery of land, introduced by the Judicature

Acts, is the modem representative of the action of ejectment.

“ This does not agree w'lth Ehigli'jli law, where in certain cases a
thief can give a good title to stolen goods, though he has no title

himself
3 Much of the law of master and servant is bascxl upon the Koman

law of mastei and slav c The servant, like the slave, has not posses-

sion of his mastei 's goods even though they art. in his cubtod>
,
unless,

indeed, the circumstances are such that he ceases to be a servant
and becomes a bailee
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The right of a party to recover possession is enforced by a writ

of possession

Possession gives in English law, speaking generally, much the

same rights as in Roman law. Thus it serves to found a title

(see Limitation, Staiutes of, Prescription), and to throw the

onus of proof upon the claimant In an action for the recovery

of land the defendant need only allege that he is in possession

by himself or by his tenant, and (where such an allegation is

necessary) that he had no notice to quit The chief differences

between Roman and English law, arising to some extent from
the differences in the history of the two systems, are that the

former did not give to derivative possessors (except in the case

of pledge) the remedies of possessors, as does English law,

and that Roman law is stricter than English in requiring that

possession to found usucapto should (except in the case of

JUS aquae ducendae) be ex justo ittulo^ or under colour of right

(see Prescription) 7 here is one case of constructive
possession which is peculiar to English law—that is, where
possession is said to be given by a deed operating under the

Statute of Uses (see “ Orme’s Case,*’ L 7? 8, f P p 281)

In English law the doctrine of possession becomes practually
imj^ortant m the following cases (i) Possession serves as a con-
venient means of division of estates (see Real Property) One of
the divisions of instates is mto estates in possession and estates in

reversion or remainder It also serves as a division of personal
property {qv) A chose in action is said to be reduced into pos-
session when the right of recovery by legal proceedings has bt conic
a right of enjoyment {2) Possession gives a title against a wrong-
doer In the case of real property it is regarded as pnma iacie

evidence of seisin' In the case of personal propeity the mere
possession of a finder is sufficient to enable bun to maintain an
action of trover against one who depnves him of the chattel'* (sec

the leading case of Armory v Delamtrte, i Str 504) (3) What
IS calkil unity of possession " is one of the means whereby an
easement is extinguished Thus the owner of close A may have
had a right of way over close B, whik the latter belonged to a
different owner If the two closes come to bo owned by the same
person, the right of way is extmguishcd, but may under certain
circumstances revive on the separation of the ownership (4)
Possession is very important as an element in determining the
title to goods under 13 Eliz c 5, the Bills of Sale Act 1873 and
the Bankruptcy Acts 1883 to 1890 It ma> be said that as a
general rule retention of possession by the transferor or an absolute
assignment or a colourable delivery of possession to the transferee

IS strong primi facie evidence of fraud (5) Possession of goods
or documents of title to goods is generally sufficient to enable
agents and others to give a good title under the Factors' Acts
(see Factor) (O) In criminal law the question of possession is

important m founding the distinction betw een larceny and embezzle-
ment If the gcKids arc in the possession of the master and he
gives them to the custody of his servant for a specific purpose and
the servant steals them, it is larceny, if they have never come mt)
the master’s possession, as if a clerk receives money on his master’s
behalf, it is embezzlement Recent possession of stolen goods n
always reg.irdcd as a presumjition that the person in whose pos-
session they are stole them or received them knowing them to
have been stolen In the case of a charge of receiving stolen goods
evidence may be given that there was found in the possession of
tlie accused other property stolen within the preceding period of
twelve months, 34 & ^5 Vict c 112, s 19 (For possession in

cnrninal law, see Stephen, Digest of the C rtmtnal Law, note xi )

(7) \ctions of possession of ships fall within the jurisdiction of the
admiralty division This jurisdiction in the case of Bntish vessels
depends upon the Admiralty Court Act 1861 (24 Vict. c 10, s 8),

in the case of foreign vessels (in w hich the jurisdiction is rarely exer-
cised) upon the geiu ral powers of the court as a mantunc court
The doctnnes of adverse possession (in the old English sense,

which was not identical with the Roman law, for the real owner must
have actually or by fiction been disseised) and of possessto fratns
are now of only antiquarian interest The btatutes of Limitation
have superseded the first The only question now is, not whether
possession has been adverse or not, but whether twelve y^ears have
elapsed since the right accrued The maxim " posscssio fratns
de leodo simplici sororem facit c‘ssc haeredem ” (Coke upon Littleton,

* Seisin and " possession ” arc used sometimes as synonyms,
as generally by Bracton

, at other times they arc distinguished thus
tiere can bepossession of a term of years, but no seism (Noy, Maxims^

L2) It seems doubtful, however, how far in English law a tenant
years has true possession, for he is in law only a bailiff or servant

of the landlord But he certainly has possessory remedies, like the
quasi-possessor in Roman law

** Compare the Code Napolion^ art 2279
** En fait do meublcs la

fiossession vaut titre
”

14b) has been altered by the rules of descent introduced by the
Inheritance Act 183^, under which descent is traced from the*

purchaser At one tune possessory suits were occasionally main-
tained in England, and more frequently in Ireland, for the quieting
of possession after proof of three years' possession before the filing
of the bill But such suits are now obsolete (see Netll v Duke of
Devonshire, 8 ^4 C 146) There was one characteristic cisc in old
English law in which possession was maintained by means of what
was called “ continual claim,” made yearly in djae form, where the
person having the right was prevented by force or fear from
exercising it (Coke upon X-ittleton, 253b) Continual claim was
abolished by the Real Property Limitation Act 1833, s ii

Scotland —In Scotland possessory actions still exist eo nomine
Actions of molestation, of removing, and of maills (payments) and
duties are examples A possessory judgment ls one which entitles

a person who has been in possession under a written title for seven
years to continue his possession (Watson, Law Diet ,sv ” Possessory
Judgment ”)

United States —Here the law in general agrees with that of
England Possessoiy lights aic taxed m some e)f the states
Louisiana follows Roman law closely Possession of mcorporcal
rights (to use the unscientific language of the Code) is called quasi-
posscssion, and the division ot possession into natural and civil is

maintained (Civil Code, ss 338^3419)
In addition to the authonties citctl may be racntioiicel Smith,

Diet of Antiquities, sv ” Posscssio ”, Markby, Elements of Law,
Holland, Elements of Jurisprudence

,

Holmes, The Common Law
(Icct VI ) , Pollock and Wnght, Possession in the Common Law

(J W)
POSSESSION^ the term given to the supposed control of a

human body and mind bv an alien spirit, human or non-human,
or the occupation by an alien spirit of some portion of a human
body, causing sickness, pain, &c. The term obsession (Lat for

siege) IS sometime:* used as equivalent to possession, some-

times it denotes spirit control exercised from without, or it may
mean no more than a maniacal monoideism. From an anthro-

pological point ol view possession may be conveniently classed

as (a) inspirational, {h) demoniacal, {c) pathologu al, according

to the view taken of the reason for or effect of the spiritual

invasion of the possessed person

a In inspirational possession the oracle spirit is held to have
entered the peison in order to foretell the future or to proclaim
tlie will of a god, the god lumself may be regarded as speaking
through the mouth of lus devotee, among pcopUs in the lower
stages of culture possession by spirits of the dead is inspirational,
especially where there is any kind of ancestor worship in vogue
Tins kind of possession, so far as is known, does not appear among
some of the lowest peoples, e g the Austi-alians, but it is common
in Africa, Polynesia and \sia, where European influence lias not
led to its decay Many of the classical oracles were regarded as
due to divine inspiration The mamfostations are often voluntarily
induced and arc provoked in many different ways, in classical

times the eating of lauicl leaves, the inhaling of fumes which ascended
from a cleft in the rocks of Delphi, the dnnkmg of intoxicating
liquors, or of a more widely found means of inducing the phenomena
—blood—were all in use In the Malay Pemnsnla the medicine-
man inhales incense which rises m clouds from a censer and hangs
like a imst round his head, sundar hypnotic effects arc produced
in Egypt in the case of divining boys by means of drugs In Fiji

the prust sat before a dish of «^ctnted oil and anointed himself with
it, till in a few minutes he began to tremble and was finally strongly
convulsed In parts of India, draughts of blood from the neck
of the newly decapitated victim were the means of rousing the
priest to frenzy, while in Siberia, America and many parts of Africa
drumming, contortions and orgiastic dancing arc more commonly
found According to another account, the ftjian pnest provoked
the onset of the trance by a method in use in oramary hypnotic
practice, ho sat amid dead silence before a whale's tooth, at which
he gazed steadfastly
The symptoms ot supposed possession by a god differ as widely

as do those of the hypnotic trance In Hawaii the god Oro gave
his oracles by inspiring the priest, who ceased to speak or act as

a voluntary agent, lus frenzied utterances being interpreted by the
attendant priests In the Malay Peninsula the pawang, after

censing himself, lies down on his back, with his head shrouded,
and awaits the moment of inspiration The tiger spirit which is

the familiar of all Malay pawangs mamfesls its presence by a low
hfchkc growl and the pawang scratches at the mat, gives a senes
of catlike leaps and licks up from the floor the handfuls of nee
scattered there But his state seems to be far removed from the
ecstasy of the Hawaiian pnest, though it must be remembered that

no test of l>ona fties is possible in either case We meet with
another stage in 'Tahiti in the lofty declamation of the possessed

pnests, who thus afford a parallel to the utterances of many modem
mediums Finally in Africa, where the frenzied form of possession

IS also common, wo find at Sofala the manifestations of possession
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were confined to the simple dramatic imitation of the voice of the
dead king, whose soul was believed to give counsel in this manner
to hiB successor

b Demoniacal possession is a widely spread explanation of such
psychopathological conditions as epilepsy, somnambulism, hystena,
ac , especially in the liast Indian field lycanthropy (q v ) and magical
power (for evil) arc commonly attributed to possession Much
of the evidence is that of native witnesses, ana where European
observers have succeeded in examining a case for themselves they
have generally been guiltless of all knowledge of psychopathology
and of the possibilities of suggestion, their statements are therefore
to be accepted only with reserve Demoniacal possession is familiar
to us from the New Testament narratives, there seems to be no
reason to suppose that the cases there recorded were due to

anything but disease, but the view is still occasionally mamtained
by Christian apologists tliat real demon possession existed in

Judaea Demoniacs m the New Testament are stated to live among
the tombs, to be deaf and dumb, or blind, to be possessed by a
multitude of evil spirits or to suffer from high fever as a result of
possession, tlic demons arc said to pass into the bodies of animals
or to reside in waterless places No facts are recorded wluch are
not explicable either as the ordinary symptoms of mental disease
or as the result of suggestion (q v

)

c In the lower stages of culture all diseases are explained as
due to the invasion of the body by disease spints (sec Animism),
but the effects aro supposed to be physiological, not psychical as m
demoniacal possession The infringement of a totemic tahu^ the
wrath of an ancestor or othci dead iierson or <ho malice of a disease
spirit, siuh as the Malay hantu<i, or of any non-human spirit, may
set up pathological comlitions, according to ammistic pnilosophy
Such cases, as well as those of demoniacal possession, which ma>
be distinguished from the mspiiational form by their invariably
involuntary cliaractei, aie dealt with by a vaiiety of means such as
spells, purifications, sacnfices to the possessing spirit, or coercion
of various sorts (soe Exorcism)

We have few data as to the distribution of the phenomena
here classified Cases of inspirational or demoniacal possession

were known in classital times, but the demon of Socrates must
rather be classed as a case of sensory automatism In our o\\n

day they aie reported from the greater part of Asia, Africa and

Polynesia, and they seem to occur m America, though our

information is scanty. On the other hand, in New Guinea and
Australia they are practically unlvuown, though automatisms

arc put clown to the agency of the dead.

From the psychological point of view the classification is

again threefold (a) as noted above, the majority of cases of

so-called possession are simply psychopathological, (^) another

class, the existence of which has only been recognized \vilhm

recent times are the cases of secondary or multiple personality;

the apparent mdepcndence and occasional conflict of primary

and secondary selves has been explained by the theory of

possession, but it has been possible in one of the most severe

cases on record to unify the two personalities and memories
after what the patient described as a .struggle between them for

supremacy, which would inevitably have suggested possession

as the explanation, had not the issue of the case been the amalga-

mation of the two streams of consciousness (c) The problem

of the third class of cases, which may be termed raediumistic, is

still unsolved The medium (qv) or sensitive appears to havo

at command in the trance state a store of memories connected

with the lives of deceased friends of a sitter (r e a person present

at the s6ance), such memories being dealt with from the stand-

point of the deceased person (who is termed the communicator),

sometimes the memories are connected with the friends of a

person not actually present or with articles placed m the hands

of the medium, the owners being absent or dead Mcdiumistic

cases liave undergone elaborate investigation at the hands of

the Society for Psychical Research, and no serious attempt has

been made to invalidate the facts set forward by the investi-

gators, but so far no satisfactory explanation has been suggested

On the one h md thought transference or telepathy (qv) appears

to be insufficient, unless we assume that the powers of a medmm
far transcend anything demonstrable in ordinary telepathic

cj^penments ; for the facts stated by or through the medium
about the communicator seem in many cases to be known in

their entirety to no single living person If thought transference

IS the explanation, we must admit that the medium can (i)

ransack all living brains for facts, (2) select those which are

pertinent (t t known to the communicator), and (3) combine
them m such a way as to suggest that the source of the mfonna-
tion IS the dead person On the other hand, although, as we
have seen, the communications show knowledge homologous
to that of the deceased, they demonstrably do not include the

whole of his knowledge, more than one attempt has been made
to obtain from communicators the contents of sealed letters,

wTitten during their lifetime and kept from the knowledge of all

other human beings till the seal was broken, but such attempts
have so far failed, and the failure seems to form conclusive

evidence both against possession and against other explanations
based on the supposition that the dead aie communicating

Bibliography —For anthropological data sec Bastian, Dcy
Mensfh, CGftiempofafyRei)tew^\x\\ 3t>9, Ellis 1 sht speaking Peopks,
Natvius, Demon Possession, Kadlolf, Das SchamanentufK, bkcat,
Malay Magic, StoU, Suggestion und Hy pnoti^mus, Tylor, Primitive
Culture, Verdun, Le Dtable dans les missions, Maury, La Magic,

p 258 seq ,
Chamberlain, Japanese,s v 'Fox ' For discussion

of New Testament facts see W M Alexander, Demomacal Pos-
session in the New Testament

,

Conybcarc, m Jewish Quarterly
Review, viii 576, ix 59, 444, 581, Hcrzog\ Realencyolopddie, sv
“ Damomschc For patristic littraturc sec Bingham, Amiqutties, 111

For mediumistic possession see Myers, Human Personality

,

and
the same author on “ Pseudoposstssion " in Proc SPR \v 384,
Proc ^,P R vi 43O-450, viii 1-1O7, xiii 284-582 xvi 1-530,
xvii 61-244, For medical and psychological observations

sec Gricsinger, Mental Pathology, James, Principles of Psychology,
Janet, Nivroses et id fs fixes, Kraft-Ebbmg, Psychiatrie, Sidis and
b P Goodhart, Multiple Personality (N W T

)

POSSNECK, a town of Germany, m the duthy of Saxc-

Mciningen, 21 m bv rail S of Jena, on the Kotschau Pop

(1905), 12,702 It has a Gothic Evangelical church built about

1390, and a Gothic town hall erected during the succeeding cen-

iury Its chief mdustries arc the making of flannel, porcelain,

furniture, machines, musu^ instruments and chocolate The
town lias also tanneries, hreuenes, d\cworks and brickworks

Possntek, which is of Slavonic origin, passed about 1300 to the

landgrave of Thuringia Later it belonged to Saxonv and later

still to the duchy of Saxe-Coburg-Saalfeld, passing to Saxe-

Memingen in 1826

See E Koch, Aus Possnecks Vergangenheit (Possneck, 1894-1895)

,

the same writer, Beitrdge zur urhundltchen GescJiichte der Stadt
Possneck (P(>si>neck, 189O-1900), and the Geschichte der Stadt
Possneck, published by the Possnecker Zeitung (Possneck, 1902)

POST. I. (An adaptation in O Eng of the Lat posits,

from ponere, to place), a stock, stake or stump, particularly an
upright timber used as a suppoit m building, as part of the

framework of a door, as a boundar)^ mark, &c
,
and formerly

as a convenient object to which to attach public notices, &c
,

whence the verb “ to post,” to publish a notice, advertisement,

&c
, by affixing it m a i onspicuous position, hence to make a

statement with regard to an event or person, e g the “ posting
”

of a defaulter, or of a ship as overdue or missing at Lloyd’s

2. (An adaptation of the Fr poste, station, position, Ital

posta or posto, formed from the past participle posttus, of Lat.

ponere, to place), position, station, a position occupied by a

soldier or body of soldiers, especially one specifically allotted to a
soldier, such as the round of a sentry, hence a plac'e of employ-

ment, an office The sense of station has developed into the

particular application of the word and its various denvatives,

“ postal,” postage,” &c., to the service connected with the

delivery of letters (see Post and Postal Service). From the

earliest times, as we sec from the dyyapeCa of the Persian kmgs
{Herod vm. ^), the speedy despatch of messages, letters, &c

,

was attained by relays of men and horses stationed at regular

intervals. This is paralleled by the dtspostU equties of Roman
times and by the elaborate system of the Great Khan which
Marco Polo desenbes on the roads of China The New English

Dtcltonary finds the earliest use of the O Fr poesie and the Ital

posta for these stations of men and horses m Marco Polo’s

account The Medieval Latin expression for the couners was

caballartt posiarum, riders of the posts. From the stations or

relays of horses the word was early applied to the riders them-
selves, and later to the mail carried by means of the “ posts,”

and thence to the whole service At the first establishment of
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regular posts m the i6th century in England, they served two
purposes, the carrying of the king’s letters and the exclusive

supply of horses for his couriers and for othei travellers, the first

being called the posts of the pacquet,” the second “ the

thorough posts” When, in 1780, the monopoly of supplying
post-horses was taken away from the “ postmasters,” the term
was retained for the “ posting ” establishments for tiavellers

throughout the countn , as well as m such words as “ post-boy
”

and “ post-( haise ” The expression “post-haste,” generally

used adverbially in the sense of “ with the utmost speed,” was
originallv a superscription, “ haste, post, haste, ’ on letters that

needed the greatest despatch, and was a command addressed
to the “ post,’ the bearer of the message The peculiar use of

“ postmaster ” as the name of the “ scholars ” of Merton
Cnliege, Oxford, has not been explained It occurs in the

college records first as the name of a building (Postmasters’

Hall) outside the college, in which the scholars (called porcton-

istae or porUonistae) lived until about 157=; The suggestion

that “ postmaster ” is a corruption of porUom^ta is far-feUhed,

and there is nothing to support the thcoiv that the sihoLus,

as scnitors to the masteis, stood behind them at table and w'ere

thus called posi-magisiri

POST, and POSTAL SERVICE. The germ of modern postal

systems is to be looked for in the earliest organized establishment

of a staff of government couriers In the postal system of Spam
and the German empire there is express record of permission to

government couriers to carry' letters for individuals in Apiil 1541,
and within fifteen or sixteen \cars that permission had grown
into a legalized and regulated monopoly, whence the counts

of Taxis drew part of their profits as postmasters-general In
Great Britain existing private letters of the 15th centurv—some,

perhaps, of the 14th— bear endorsements which show that they

were conveyed by relays of men and horses maintained under
the control of the government, and primarily intended for its

special service In several states on the continent of Europe
the universities had inland postal establishments of a rudimen-

tary^ sort at an early date The university of Pans organized

a postal serMce almost at the beginning of the 13th century^

and it lasted in a measure until 1719 In various parts of

Europe mercantile gilds and brotherhoods were licensed to

establish posts for commercial purposes But everywhere—as

far as the accessible evidence extends—foreign posts were under
state control

Grfat Britain

Earlv Htslorv (t 1533-1836)

As early as the middle of the i^th century entries occur in

the wardrobe accounts of the kings of England of payments to

royal messengers for the conveyance of letters In

cfjntury^
the supervision of these royal messengers lies the

germ of the office of postmaster-general The first

English postmaster of whom a distinct account can be given is

Sir Brian Tuke, who is described (1533) m the records as “ Magis-

ter Nunciorum, Cursorum, sive Postarum,” “ both in England
and in other parts of the king’s dominions beyond the seas

”

Hut long subsequent to this appointment of a postmaster-

general the details of the service were frequently regulated by
proclamations and by orders m council Thus, among the

royal yirorlamations in the library of the Society of Antiquaries,

there is one of Philip and Mary (undated, but apparently of 1555)
which regulates the supply of horses for the conveyance of letters

to Dover. Again, in July 1556 the lords of the council ordered
“ that the postes betweene this and the Northe should eche of

them keepe a booke, and make entrye of every lettre that he

shall receive, the t\ me of the delivene thereof unto his hands,

with the parties names that shall bring it unto him ” Muc h of

the business of the foreign postal service to and from England
dunng the earlier years of Queen Elizabeth was managed by the

incorporated merchant strangers,” who appointed a special

postmaster When that office fell vacant in 1568 they quarrelled

cilx)ut d successor, and the quarrel cost them their privilege ^

^ F Windcbdnk to Sir W Cecil “ Ail the Italians were imwillmg

Under
James /

The accession of James I to the English throne, by neces-

sitating a more frequent communication between London «iDd

Scotland, led to improvements in the postal service

Special posts had already been established by the

magistrates of certain Scottish towns to convey theu*

despatches to and from the court Thus in 1590 a messenger
was appointed by the magistrates of Aberdeen with the title of
“ council-post ” ^ The new royal orders of 1603 directed (i) that

the postmasters at the various stages should enjoy the privilege of

letting horses to “ those riding in post (that is to say) with horn
and guide,” by commission or oUierwise, and to that end they

were charged to keep or have in i eadiness a sufficient number
of post-horses, (2) that the lawful charge for the hire of each
horse should be, for public messengers, at the rate of 2 Jd a mile,
“ besides the guides’ groats,” private travellers being left to make
their own agreements Firiafly, it was directed tluit ever>’’ post-

master should keep at least two horses for the express conveyance
of government letters, and should forwaid such letters within a

quarter of an hour ot their receipt, and tiiat the posts should
travel at the rate of not less than 7 m an hour in summer and

5 m in winter

In 1607 the king granted to John Stanhope, first Baron
Stanhope of Hainngton, and to his son Charles Stanhope, after-

wards second Lord Stanhope, jointly and to the survivor of

them, the postmastciship of England under the title of “ Master
of the Posts and Messengeis,” with a fee of 100 marks a
}cai, together with all “avails and piofits ” belonging to the

oflue In 1619 a separate office of “postmaster-general of

England for foreign parts ” was created m favour of

Matthew de Quester and Matthew de Quester the

younger The new office was regarded by the exist-

ing postmaster-general, Charles, Lord Stanhope, as

an infringement of his own patent A long dispute ensued in

the king’s bench and before the lords of the council In i62()

by an order in council libeity was granted to all companies of

merchants, including the merchant adventurers, to send their

letters and despatches by messengers of their own choosing A
year afterwards this libert} was revoked, except for the Companv
of Merchant Adventurers Loid Stanhope, however, continued

to carry letters abioad by his agents, and obtained a warrant

prohibiting De Quester from interfering It shows strikingly

the confusion of postal affairs at this period to find a statement

addressed to the privy council by the postmOvSters of England
to the effec t that they had receiv'ed no payments “ ever since

the last day of November 1621 till this present time, June 1628
”

—the arrears amounting to £22,626.

The rights of the postmasters were also infringed by private

individuals, as by one Samuel Jude in 1629 m the west

of England In 1632 the foreign postmastership was assigned

by Dc Quester, who had lost his son, to William Fnzell and
Thomas Withenngs Letters-patent were granted to them

The De
Questers

to f'lve their voices to Haphacl, but inclined to favour Godfrey ”

[Dorn Cor Ehz xlviii § 65, State Paper Dept
,

Rolls Office)

Raphael wavS a C^erman, Godfrey an Englishman
- Kennedy, Annals of Aberdeen, 1 262
^ Book of PtoLlamations, p 67 (S P O

,
now m Rolls House),

Report from the Secret Committee on the Post Office (1844), appendix,

pp
^ Or " Do rEquester," as he is called in Latch's Reports of King's

Bench Cases, p 87
® These disputes were much embittered by the growmg jealousies

of English against foreign merchants The pi oofs of this in the
state correspondence of Elizabeth’s day are abundant, but there

were many statesmen who took larger views bee, e g , John John-
son's ’ Brief Declaration for the erecting and maintaining
of the Staple in England ” (June 1582), Dom Corresp Ehz
cliv No 30, and compare the same writer’s “ Discourse for thf

repairing the decayed State of the Merchants,” See (July 22, 1577),
ibid cxiv No 39, with Leake's ” Discourse,” &c

,
of the same year

(ibid CXI I seq.), and with John Hales’s “ Letter to Six W Cecil
”

(March 20. i S 59), >bid m where he describes the merchant strangers

as being ^ spies for foreign princes,” and with Cecil’s “ Reasons to

move a Forbearing of the Restitution of the Intercourse to \ntwerp

G564), ibid XXXV No. 33 (in Rolls House)
® See Analytical Index to the Remembrancta, p 418, as quoted by

H B Wheatley in the Academy of the 27th of December 1879,

p 464
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jointly, the 1 5th of March 1633 ^ Withenngs took the labouring
oar, and ranks as the first of many conspicuous postal reformers

I
Under him one Richard Roole obtained a special

‘ postmastership for the service of the court Among
the earliest measures of improvement taken under the new
patent was an acceleration of the continental mail scr\icc

For this purpose the patentees made a con ti act with the

count of Thurn and Taxis, hereditary postmaster of the

Empire and of Spam At this time there was still but one
mail weekly between London, Antwerp and Hrusscls, and the

transit occupied from four to five days By a subsequent
contract wnth Count Thurn two mails w^eekly were st(iiu‘d and
the transit made ordinarily in two days - In June 1635 Wither-

ings submitted to the king a proposal “for settling of staffets

or pacquet-posts betwixt London and all parts of His Majesty’s

dominions, for the carrying and re-(arr>ing of his subjects

letters,” which contains curious notu es of the state of internal

comrnunu ations 'Ihe net charge to the Crown of the existing

posts is stated to be £3400 pci annum. Letters, it is said,
“ being now carried by carriers or footposts 16 or 18 m a da)

,
it

is full two months before any answer (an be received from Scot-

land or Ireland to London If any of His Majesty’s subjects

shall write to Madiid m Spain, he shall receive answer sooner

and surei than be shall out of Scotland or Ireland ” By the new
plan it was proposed that all Ictteis for the northern road should

be put mto one “ portmantle,” and directed to Edinburgh,

w^ith separate bags directed to such po-^tmasters as lived upon
the load near to any city or town corporate The journey from
London to Edinburgh was to be performed within three davs

The scheme was approved on the 31st of July 163S' the procla-

mation establishing eight main postal lines—namely, the great

northern road, to Ireland by Holyhead, to Ireland b) Biistol,

to the marches of Wales by Shrewsbury, to Plymouth, to Dover,

to Harwich and to Yarmouth The postage of a single letter

was fixed at 2d if under 80 m
,
4d if between 80 and 140 m ,

6d if abo\e 140 m ,
8d if to Scotland It was provided that no

other messengers or footposts should carry letteis to any places

so provided, except common known carriers, or a particular

messenger “ sent on purpose with a letter by any man for

his own occasions,” or a letter by a friend, on pam of exein^

plary punishment'^ In February 1638 another roval procla-

mation ratified an agreement between Withenngs and Dc
Noveau, postmaster to the Fiench king, for the conveyance of

the mails into France by Calais, Boulogne, Abbeville and
Amiens ^

But in 1640 the active postmaster was accused of divers

abuses and misdemeanours, and his office sequestrated into

the hands of Philip Burlamachi of Dmdon, merchant, who was
to execute the same under the inspection of the principal

secretary of state ^ Withenngs then assigned his patent to

Roheit Rich, earl of Warwick, and a long contest ensued in

both houses of parliament The sequestration was declared

by a vote in parliament in 1642 to be illegal Nevertheless

the dispute gave repeated occupation to both houses during the

period from 1641 to 1647, and was diversified by se^eial affrays,

in Avhuh violent hands were laid upon the mails In 1643 the

post office yielded only £5000 a year In 1644 the Lords and
Commons by a joint ordinance appointed Edmund Pndeaux
“ to be master of the posts, messengers and couiiers ” In 1646

the opinion of the juclgcs was taken on the validity of Wither-

ings’s patent (assig.ied to Lord Warwick), and they pronounced

that “ the clauses of restraint in the said patent are void and not

good in law, that, notwithstanding these clauses be \ojd, the

patent is good for the rest ” It is evident, therefore, that any

^ Miuulo in " House of Lords' Papers ” (iOja), Fourth Report of

Hist MSS Commission (1874), app The papers there calcndarccl

contain many proofs of Withering^ s actu ily and ability bee also

appendix to Fifth Repoit (1875), and “ A proclamation concerning
the Postmaster of England for Forraignc Parts " (July 19, 10^2),
in Rymer's Foedtra, xix 385

^ Egerton MS (Bnt Mus), No 2543, fol 5 seq
* Rymer, Foedera, xix 649 * Ibid xx 192 ® Ibid xx 429
Journals of the House of CommonSy 11. 81, 82, 95, 470, 493, 500,

prohibition to carry letters must be by act of parliament to

have force of law

In 1650 ad attempt was made by the common council of
London to organize a new postal system on the great loads, to

run twice a week J'his scheme they temporarily
carried into effect as respects Scotland But Mr cnmwen
Attoi ney-Gcncral Pndeaux uigcd on the council

of state that, if the new enterprise were permitted, besides

intrenching on the lights of the parliament, some other means
would have to be de ised for pa) ment of the postmasters. Both
houses resolved (1) that the offices of postmasters, inland and
foreign, were, and ought to be, in the sole powei and disposal of

the parliament, and (2) that it should be referred to the council

of state to take into consideration all existing claims in relation

thereto Of these there were five under the various patents
which had been granted Thereupon the Protector was advised

I

thut the management of the post office should be entrusted to

I
John Ihurloe by patent upon the expiration of John Manley’s

' existing contract Thuiloe was to giv^e security for payment
I

of the existing rent of £10,000 a vear Lltimately the posts,

both inland and foreign, were farmed to John Manlev for £10,000
' a )car, bv an agreement made in 1653 Meanwdule an attorney
' at Yoik, named John Hill, placed relays of post-

horses between that c ity and London, ancl undertook

I

the conveyance of letters and parceF at half the
' former rates He also formed local and limited partnerships

I

in various paits of the kingdom for the extension of his plan,

which aimed to establish eventiiallv a general pennv postage

for England, a twopennv postage for Scotland and a louri)enny

pc'Stage for Ireland Rut the post office was looked upon by
the go\ernmcnt of the da\ os, first, a means of revenue, and
secondly, a means of political espionage' The new letter-

carriers were “ trampled down ” by Cromwell’s soldiery The
inventor had a narrow escape from severe punishment He

: lived to publish (1659) the details of his plan, at the eve of the

I

Restoiation, in a pamphlet entitled A Penny Post or a I tndtea-

Hon oj the Liberty and Birthright of every Englishman tn carrying

Merchants and other Afans letteis
y

against any Restraint of

Earmcfs, «S.c It is probable that this publication helped to

prepare the wa\ for those measures of partial but far-reaching

reform which were effected during the reign of Charles II The
»ates of postage and the rights and duties of postmasters were

settled under the Piotcctorate by an act of parliament of 1657,

( 30 In 1659 the Item, ‘ by postage of letters in farm, £14,000,’

appears in a report on the public revenue
' The government of the Restoration continued to farm the

post office upon conditions similar to those imposed by the act

of 1657, but for a larger sum Henry Bishop, the

first postmaster-general in the reign of ( harles II
, ctarles 1/

. contrac ted to pay a ) early rent of £21,500, these new
arrangements being embodied m the Act 12 Charles II c. 35
(1660), entitled “ An Act for Erecting and Establishing a Post

j

Office ” A clause proposing to frank all letters addressed to

I or sent by members of parliament during the session was

501, (j^S seq
,
Journals of the House of Lords v 343, 387, 450, 4^39-

473, 500 seq
,
Report from Secret Committee on the Post Offitey

Appendix, pp O0-09
^ Illustrations of this may be seen (in the state-paper department

of the general iccord othcc) among the coi respondcuce between
Sir Jolm Coke and Lord Conuav, and also in many other state
letters, as ^vcll afUr the outbicak of the greav rebellion as before
it There is m the Bodleian Library (MS Rawlinson, A 477) a
minute account of tho methods alleged to hav^e been pursued in

the systematic and periodical examination of letteis cnlrusteel to
the post olhec The p«.pcr is not authenticated by any signature,

and IS undated But it is an original document of the time of

Charles II , addressed to Mr Bnelgmi,n, clerk of the council, and
drawm up to recommend the adoption of a like practice, but with
gieater dexteiity than that used by Dr Dorislaus anel Samuel
Morland, who, according to this nairative, formed tho Cromwellian
board of examiners for post-office letters, and who read all that were
addressed to foreign paits

* There is a copy in the library of the British Museum, from which
H B Wheatley has given the abstract quottd above

“ Journals of the House of Commons vii 627
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rejected by the Lords But the indenture enrolled with the
Ictters-patent contained a proviso for the free carnage of all

letters to or from the king, the great ofTicers of state and also the

single inland letters only of the members of that present parlia-

ment during that session It also provided that the lessee

should permit the secretaries of state, or either of them, to have
the survey and inspection of all letters at their discretion

Bishop was succeeded by Daniel O’Neill ^ in 1662, on similar

terms In the consequent proclamation, issued on the 25th of

May 1663, It was commanded that “ no postmasters or other
officers that shall be employed m the conveying of letters, or

distributing of the same, or any other person or persons,

except by the immediate warrant of our principal secretaries of
state, shall presume to open any letters or pacquets not directed

unto themselves.” In 1677 the g*.neral post office comprised
in the chief office, under Henry Bennet, earl of Arlington, as

postmaster-general, seventy-five persons, and its prohts were
farmed for £43,000 a year There were then throughout England
and Scotland 182 deputy postmasters, and in Ireland 18 officers

at the Dublin office and 45 country postmasters “ The number
of letters missive,” says a writer of the same year, ” is now
prodigioubl) great A letter comprising one whole sheet of

paper is conveyed 80 m for tw'opence Every twentv-four
hours the post goes 120 m

,
and in five days an answer may be

had from a place 300 m distant ”
- By an act of the 15th

Charles II (” An Act for Setthng the Profits of the Post Office

on the duke of York, and his Heirs-Male ”), and by a subsequent
;

proclamation issued m August 1683, it was directed that the
postmaster-general should “ take effectual care for the convey-
ance of all bye-letters, by establishing correspondences . in

all considerable market-towns with the next adjacent post-

stage, ’ and the rights of the postmasters as to hirmg horses

were again emphasized
j

During the possession of the post office profits by the duke of

York a London penny post was established by the joint enter-

Bo€kwra*» P^isc of William Dockwra, a searcher at the customs-
Lomkua house, and of Robert Murray, a clerk in the excise

|

Penny Pest office The working-out of the plan fell to the first-
'

named, and m his hands it gave m April 1680—although
but for a short time—far more extensive postal facilities to

the Londoners than even those afforded t6o years later by
the plans of Sir Rowland HiJl Dockwra carried, registered

'

and insured, for a penny, both letters and parcels up to a
|

pound in weight and £10 in value He took what had been
the mansion of Sir Robert Abdy in Lime Street as d chief office, ^

established seven sorting and district offices, and between 400 I

and 500 receiving-houses and wall-boxes He established

hourly collections, with a maximum of ten deliveries daily for
j

the central part of the city, and a imnunum of six for the suburbs
'

Outlying villages, such os Hackney and Islington, had four daily i

deliveries, and his letter-carriers collected for each despatch of

the general post office throughout the whole of the city and
suburbs Suits were laid against him in the court of king’s

bench for mfringing on the duke of York's patent, and the

jealousies of the farmers eventually prevailed The penny post

was made a branch of the general post DockwTa, after the

Revolution of 1688, obtained a pension of £500 a year (for a I

limited term) m compensation of his losses In 1697 be was
made comptroller of the London office Eleven years later his

}

improvements were outvied by Charles Povey, the author of :

schemes for improving coinage, and also of a curious volume, !

often wrongly ascribed to Defoe, entitled The Visions of Sir !

Hetster Ryley Povey took upon himself to set up a foot-post '

under the name of the “ halfpenny carriage,” appointed
'

receiving-houses, and employed several persons to collect and
dehver letters for hire within the cities of London and West-
minster and borough of Southwark, ‘‘ to the great prejudice of

^ The trusted friend but not always the trusted adviser of the
duke of Ormonde. O'NciU'h coiresponJence esists among the
duke's papers, m part at Kilkenny Castle in part (extensively)
among the Carte MSS in the Bodleian, and it abounds in incidental
lUustrations of postal admimstration in both England and IreUnd

^ Quoted m Gent Mag (1815), xxxw 309, 310

the revenue,” as was represented by the postmaster-general to

the lords of the treasury. Povey was compelled to desist.

At this period the postal system of Scotland was distmct from
that of England It had been reorganized early m the reign of
Charles II,

, who in September 1662 had appointed
Patrick Grahame of Inchbrakic to be postmaster- Bnrfy

general of Scotland for life at a salary of /500 Scots
But It would seem from the proceedings of tfic^ Scottish
pnvy council that the rights and duties of the office

were ill defined, for immediately after the appointment of Grahame
the council commissioned Robert M( in, merchant and keeper of the
letter-office in Edinburgh, to establish posts between Scotland and
Ireland, ordained that Linlithgow, Kilsyth, Glasgow, Kilmarnock,
Dumboag, Ballantrac and Portpatnek should be stages on tlie route,
and granted him the sum of ^^200 sterling to build a packet-boat
to carry the mail from Portpatnek to Donaghadcc ®

Perhaps the tarlust official notice of the colonial post is to be
seen in the following paragraph from the records of the geneial
court of Massachusetts in 1630 " It is ordered that
notice be given that Kichaid Fairbanks his house m ctil^hUnx IS tho place appointed for all letters which are
brought from beyond the seas, or are to be sent thither

to be left with him , and he is to take care that they are to be delivered
or sent according to the direction^, and he is allowed for every Icttci

a penny, and must answer all miscarriages through his own neglect
in this kind " The court m 1OO7 was petitioned to make better

postal arrangements, the petitioners alleging the frceiuent “ loss

of letters whereby merclianls, especially with their Iriends and

j

employers in foreign paits, aic gicatly damnified, many times the

letters are imputed (^) and thrown upon the exchange, so that Uiosc
' who will may take them up, no person, without some satisfaction,

,

being willing to trouble then houses theiewith ' In Virginia the
' postal system was >et more pr miti e The colonial law of 1657
I
required every planter to provide a nu'ssenger to convey the
despatches as they arrived to the next plantation, and so on, on pain
of loifeitmg a hogshead of tobacco in default The government
of New York in 1672 established “ a post to goc monthly from
New York to Boston," advertising " those that bee disposed to

I

send letters, to bring them to the secrctaiy's office, where, in a

I

lockt box, they shall be preserved till the messenger calls lor them,
all persons paying the post before the bagg bt sealed up " Thirty
years later this monthly i)ost hatl become a fortnightly one The
office of postmaster-general for Amcnc<i had been created in 1692

The act of the 9th of Queen Anne which consolidated the

posts of the empire into one establishment, and, as to organiza-

tion, continued to he the great charter of the post

office until the reforms of 1838-*! 850 mainly intro-

duced by Sir Rowland Hill. The act of Anne
largely increased the powers of the postmaster-general It

reorganized the (hief letter-offices of Edinburgh, Dublin

and New York, and settled new offices in the West Indies

and elsewhere It established three rates of single postage,

VIZ English, 3d if under 80 m and 4d if above, and 6d

to Edinburgh or Dublin It continued to the postmaster-

general the sole privilege “ to provide horse^s to persons riding

post.” And It gave, for the first time, parhamentary sanction

to the power, formerly questionable, of the secretaries of state

with respect to the opening of letters, by enacting that “ from
and after the first day of June 17 ii no person or persons shall

presume . to open, detam or delay any letter or letters

after the same is or shall be delivered into the general or other

post office, and before delivery to the persons to whom they

are directed, or for their use, except by an express warrant in

writing under the hand of one of the principal secretaries of state,

for every such opening, detaining or delaying ”

Nine years after the passing of the act of Anne the cross-posts

were farmed to the well-known “ humble ” Ralph Allen—the

lover of peace and of humanity.'^ Allen became
the inventor of the cross-roads postal system,

having made an agreement that the new profits

so created should be his own during his lifetime. His im-

provements w'ere so successful that he is said to have netted

during forty-two years an average profit of nearly £12,000

a year

* Lang, Historical Summary pf the Post Office in Scotland, 4, 5
< Miles, ” History of the Post Office," in the American Banker's

Magazine^ ntw senes, vol vii. p. 358 seq
® "Is there a variance i* enter but this door,

Balked are the courts, the contest is no more "

Pope’s " humble Allen " was also the " Allworthy " of Fielding
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The postal revenue of Great Britain, meanwhile, stood thus —

Gross and Net Income, iy24r-jyy i

Gross Produce Net Revenue

1724
£ 0

178,071 16 9
£ s

7 5
1734 i 7b,3M 3 I 9 I,'70 I II 0

1744 194,461 8 7
1

85,114 9 4
1754 214,300 10 6 97 ,3^5 5 I

1764 225,326 5 8 1 116,182 8 5
1774 313,032 14 6

1 16 (.077 8 4

The system of burdening the post-olhce revenue with pensions,
nearly all of which had no public connexion with the po:>tal scrvict

,

and some of which were unconnected with any public
Permaaeat begun W Charles II

,
who granted to

ens oaa
Barbara, duchess of Cleveland, £^700 a year, and to

the carl of Rochester £^000 a year, out ol that revenue The
example was followed until, in 1694, the pensions bo chargeable
amounted to /2i,200 Quern Anno granted a pension of £5000
to tne duke 01 Marlborough, charged in like munni r In March
1857 the existing pensions ceased to be payable by the post ollice,

and became chargeable to the consolidated fund

In October 1782 the notice of the manager of the Bath theatre,

John Palmer (1742-1818), was attracted to the postal service

Palmer*

a

So habitual w'ere the robberies of the post that they
MaU^ came to be regarded as necessary evils The officials
coaches, urged the precaution of sending all bank-notes and
bills of exchange in halves, and pointed the warning with a
philosophical remark that “ there are no other means of prev^ent-

ing robberies with eflfe( t ” At this period the postal svstem
was characterized by extreme irregularity m the departure of

mails and debvery of letters by an average speed of about

3J m in the hour, and by a rapidly increasing diversion of corre-

spondence into illicit channels The net revenue, which had
averaged £167,176 during the ten years ending wnth 1773,
averaged but £159,62*5 during the ten years ending with 1783,
Yet, when Palmer suggested that by building mail-coaches

expressly adapted to run at a good speed, by furnishing a liberal

supply of horses, and by attac hing an armed guard to each coach
the public would be greatly benefited, and the post-office revenue
considerably increased, the officials maintained that the existing

system was all but perfect I ord Camden, however, brought
the plan under the personal notice of Pitt, who insisted on its

being tried The experiment was made in August 1784, and its

success exceeded all anticipation 'Fhe following table shows
the rapid increase of revenue under the new arrangements —

Gros^ and Net Income, 77.?/-/

Year Gross Income Net Rcvannc

£ " £ s J
1784 420,101 1 8 196,513 16 7
i7«5 463,753 » 4 261,409 18 2

1790 533,198 I 0 331,179 18 8

1795 745,238 0 » 414,548 II 7
1800 1,083,950 0 0 720,981 17 I

1805 1,317,842 0 0 944,382 8 4

It had been at first proposed to reward Palmer by a grant

for life of 2\% on a certain proportion of the increased

net revenue, which would eventually have given him some
£10,000 a year, but this proposition fell through Pitt, however,

appointed Palmer to be comptroller-general of postal revenues,

an office which was soon made too hot for him to hold He
obtained a pension of £3000 a year, and ultimately, by the act

53 Geo III c 157 (1813), after his case had received the sanction

of five successive majorities against government, an additional

sum of £50,000 Every sort of obstruction was placed m the

way of his reward, although nearly a million had been added to

the annual public revenue, and dunng a quarter of a century the

mails had been conveyed over an aggregate of some seventy

millions of miles without the occurrence of one serious mail

robbery

'

^ Debates of both Houses of Parliament tn jSoS relative to the

Agreement for the Deform and Improvement of the Post Office, passim
See also H. Joyce, The History of the Post Office (1893)

Scotland shared m the advantages of the mail-coach system from
tlie first Shortly before its introduction the local penny poat was
set on foot in Edinburgh by Peter Williamson, the keeper
of a cofiec-room in the hall of Parliament House. He
employed four Ictter-camers, in uniform, appointed noR
receivers in various parts of the city, and established

”

hourly deliveries “ The officials of the post, when the
success of the plan had bex^ome fully apparent, gave Williamson a
pension, and absorbed his business, tlu acquisition of which was
subsequently confirmeel by the Act 34 Gex) 111 c 17 (1794). A
dcad-lcttcr office was estabUshed in 1784 But in Ireland in 1801
only three public carnages convened mails fherc were, indeed
few roads of any sort, and none on which cexiches could tiavel iaste r

than four miles an hour * \t this period the gioss receipts of the
Irish post office were ^(^80,040, the cliargcs of management and
collection were ;^59,2i6, or at the rate of more than 70 whilst
in Scotland the receipts were /ioo,65i, and the charges £i^'*,^9i>, 01

somewhat less than 17 ^

la the American colonics postal improvements may be dated from
the aelmmistiafion of rrankliii, who w'as virtually the last exiloniul

postmaster-general, as well as the best In one shape
or another he haii foity ycais’ experience of pust il

"

work, having been appointed postmaster at Philadelphia in October

1737 When he became posimabb r-gtneral m 1753 he visited all

the chief post offices throughout Pcnnsylvama, New Jersey, New
York and New England, looking at everything with his own eyes
His administration cannot be better summed up tlian we find it

to be in a sentence or two which he wrote soon after his dismissal
Up to the <late of Ins apjiointment, he says, " the American post

office had ncvei pud anything to that of Biitain We[i e hiiDstlf

and his assistant] wcic to have £t>oo a year between us, if we could
make that sum out of tlic piufits of the office In the first four

years the office b(‘came above £Cioo in debt to us But it soon
after began to repay us, and before I v\as displaced by a freak of the
minister's, v\e had brought it to yuld three times as much clear

revenue to the Crown as the post office of Ireland binee that

imprudent transaction they have received fiom it— not one fartliing
”

The intcival betvccen the development of Palmer's methods,
and the reforms introduced twenty-seven years later by bir Rowland
Hill, IS chit fly marked by the giowth of the jmeket system, under
the influence of steam navigation, and by tlic elaborate investiga-
tions of the levenuc commi=bioneis of 1820 and the following years
In some important particulars these mark out practical and most
valuable reforms, but they contrasted unfavourably with the
lucidity and reasoning of Rovsland Hill's Post Office Etfo.m
As early as 1788 the cost of the packets cinploycd by tlie post

office attracted parliamentary attention In that year the “ com-
missioners of fees and gratuities " reported that in the
preceding seventeen years the total vost of this branch
had amounted to ;^i,n38,i33, and they natuially laid

erv ces,

stress on the eireumslancc that many officers of the post office

were oveneis of such packets, even down to the chambei -keeper

At this tunc part of the packet service was performed by lured

vessels, and part by vessels which vveie the property of the Crown
The commissioners recommemded that the latter should be sold,

and the entire service be provulcd for by public and competitive
t(nde»r. The subject was again inquired into by the finance com-
miltec of 1798, which reported that the rtcommendation of 1788
had not been fully aeteel upon, and cxpicsscd its concurrence in

tliat recommendation The plan was then to a considerable extent

enforced But the war rapidly increased tlie expenditure The
average (£()i,ooo) of 1771-1787 had inci cased in 1797 to ^78,439,
in 18 10 to 105,000, in 181 j to 60,603 ffi® succeedmg years
of peace the^ expense fell to an average of about ^^85,000 As early

as 1818 the " Rob Roy " plied regularly between Greenock and
Belfast, but no use was made of steam navigation for the postal
service until 1821, when the postinastcr-gcncral established Crown
packets The expenditure under the new system, from that date
to 1829 inclusive, was thus reported by the commissioners of revenue
inquiry in 1830 —

Co6t of Packet Service, iSJO-rSjg ®

Year £ Year
1820 « 85,000 182*5 .

1821 ^ 134,868 1826 .

1822 115,429 1827 . * •

1823 91,725 1828

1824 116,602 1 1829

£
110,838
144,592
» 59,250
117,260
108,305

The general administration of postal affairs at this period was
still characterized by repeated advances in the letter rates, and the

2 Lang, Historical Summary of the Post Office in Scotland, 1$
* Minutes of Evidence before "Select Committee on Taxation of In-

ternal CommumccUton (1837), evidence of Sir Edward Le^es, p 397,
* Report, &c

, of Select Committee on Postage
® Twenty-second Report of the Commissioners of Revenue Inquiry,

PP 4-^
® Last year of exclusive sailing packets,
^ First ycvir of steam-packets.
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twenty years previous to Rowland Hill's reforms by a stationaiy

revenue The following table will show the gross receipts, the
charges of collection and mangement, ami the net revenue (omitting

fractions of a pound) of the post office of Gieat Bntain We give
the figures for the year 1808 for the purpose of comparison

1

Gloss
Char'^es
of Col-

Charges
ptr cent Net Population

\ ear Income lection,

tVe

of Gross
Income

Revenue of 1 'lilted

Kingdom

JC £ £
1808

j

4Si,!3r 29 I 100,606 —
1815-16

[

2,191.741
1 591,045 1 27 1,599,696 19 ) 52,000

l8l8-iq 2,209,212 719 022
1 U'i 1,1^9,590 —

1820-21 2 I ^2,235 , 036,290
1

1,195,945 20,928,000
1

2,255,239 055,914
1

29 , 1,599,325 22 ,302 ,OCX>
j

1826-27 2,192.272 747,018 ST 1,045,254 1

*836-37 2 206,736 600,2 20 1 27 i J 597,510 1 25,605 000
183*1 39 2,3^6,278 1 680,768 29 1,059,51^ —

Before passing to the rcfoim of 1839 w'C ha\c to revert to that
important feature in postal history—the interference with corre

^
spondence for judicial or political purposes We have
already seen (i) that this assumption had no parlia

- mentary sanction until the enactment of the gth of

Witt Corre^
Anne, (2) that the enactment differed from the

hpondtnce" royal proclamations in directing a special wairant for
each op( mngor detention of eonespoiidence It is a sig-

nificant gloss on the statute to find that for nearly a century (namely,
until 1798 inelusive) it was not the practice to record such warrants
rrgularly in any official book * Of the use to which the power was
applied the state trials attord some remarkable instinees At the '

trial of Bishop Atterbury
,
tor example, in 172 j certain letters were

offered in e\ndcnce which a clerk of tlu post office deposed on oath
‘ to be true copu's of the originals, whicn were stopped at the post
office and copied, and sent for\\ard as directed " Hereupon \tUr-
bnry asked this witness " if he had any express warrant under the
hand of one of the ptincipal secretaries of state for opening the said
letters" Bui the lords shelved his objection on the grounds of
public imxpedicncy Twentyminc peers recorded their protest
against this decision “ But the practice thus sanctioned ai)pcars
to have been pushed to such lengths as to elicit in Apnl 1735 a strong
protest and censure from the House of Commons A committee
of inquiry was appointed, and aiter receiving its report the house
resolved that it was " an high infringement of the privileges of the

Ck)mraons of Great Britain m Parliament that letters of any
member sliould be opened or delayed without a wairant of a principal
secretary of stat^

"

Sv Rmvland HiWs Reforms {18-^6-1842)

Rowland Hill’s pamphlet {Pot^t Office Reform) of 1837 took for

Its starting-point the fad that, whereas the postal revenue

showed for the past twenty years a positive though slight

diminution, it ought to have showed an increase of £507,700 a

year in order to have simply kept pace \/ith the growth of

population, and an inciease of nearly four times that amount in

order to have kept pace with the giowth of the analogous though
far less exorbitant duties imposed on stagc-coaches The stage-

(oaih duties had produced, in 1815, £217,671 , m 1835
produced £498,497 In 1837 there did not exist any precise

account of the number of letters transmitted through the general

post office Hill^ however, was able to prepare a sufficiently

approximate estimate from the data of the London district post,

and from the sums collected for postagv^* He thus calculated

the number of chargeable letters at about 88,600,000, that of

franked letters at 7,400,000, and that of newspapei s at 30,000,000,

giving a gloss total of about 126,000,000 At this period the

total cost of management and distribution was £6c;6,569 In

the financ e accounts of the year (1837) deductions are made from
the gross revenue for letters “ refused, misscnt, rediiectcd,’’ and
the like, which amount to about £122,000 An analysis of the

component parts of this expenditure assigned £426,517 to cost

of primary distribution and £270,052 to cost of secondary d’stri-

biitjon and miscellaneous cJiarges A further analysis of the

primary distribution expenditure gave £282,308 as the probable

oulgo ngs for receipt and delivery, and £144,20^ as the probable
outgoings for transit In other woids, the expenditure which
hinged upon the distance the letters had to he conveyed was

* Report of Secret Committee on the Post Office (1844), j> o
^ Lords’ Journals, xxn 183-186, State Trials, wi 540 seq

£144,000, and that which had nothing to do with distance was
£282,000 Applying to these figures the estimated number of

Ictteis and newspapers (126,000,000) passing through the office,

there resulted a probable average c ost of of a penny for each,

, of whic^h was c ost of transit and ^ cost of receipt, delivery,

8:c Taking into account, however, the greater weight of news-

papers and franked letteis as compared with chargeable lettois,

the apparent average cost of transit becaAie, by this estimate,

but about or less than of a penny

V detailed estimate of the co»t of conveying a letter from London
to Edinburgh, founded upon the av^crago weight of the Edinburgh
mail, gave a still lowti propoition, since it icdiiccd the apparent
cost ot transit, on the avciage, to the thirty sixth pait of one penny
Hill infernd that, if the charge foi postage were to be in,»<le pro-

poitionate to the whole e\x)cnse incurred in the receipt, transit

1
\nd delivery of the Icttci, and in the collection of its postage, it

,

must be made uniformly the same fioin every p()')t-town to evciy
oihtr post-town in the United Kingdom, unless it could he shown
how we are to collect so small a sum as the thirty-sixth part of a
ptniu \ud, inasmuch as it would take a ninefold weight to make
the expense of tremsit amount to one farthing, he fiirthci infeircd

tliat, taxation apart, the charge ought to be precisely the same foi

,

(veiy packet of modeiatc weight, withoul reteicnce to the lUimhcr
of its enclosuK s

At this period the rate of postage actually imposed (hciyond

the limits of the London district office) varied from 4d to is 8d
for a single letter, which was interpreted to mean a single piece

of paptu not exceeding an ounce in weight, a second piece of

paper or any other enelosure, however small, constituted the

packet a double lettei A single sheet of paper, if it at all

exceeded an ounce in weight, was charged with fourfold postage

The aveiage charge on inland general post letters was nearly qd
for each It was proposed that the charge for primary distribu-

tion—that IS to say, the postage on all letters leceivcd in a
post-town, and delivered in the same 01 in any other post-town
in the Bntisli Isles should he at the uniform late of one penny
for each halLounc'e -all letters and other papers, whether single

I

or multiple, forming one packet, and not weighing more than

1

hall an ounce, bemg charged one penny, and heavier packets, to

I

any convenient limit, being charged an additional penny for

I each additional half-ounce It was further proposed that

I
stamped covers should be sold to the public at sue h a price as

to include the postage, which would thus be collected in aclvanc e '

By the public generally, and pre-eminently by the trading

,

public, the plan was received with favour By the p«r//a-

I

functionaries of the post office it was denounced as mentary
' ruinous and visionary In 1838 petitions poured Action

. into the House of Commons A select committee was appointed,

which reported as follows —
“ The principal points which appear to your committee to hav^e

been established in evidence are the following (1) the exceed-

ingly slow advance and occasionally retrograde movement of the

post office revenue during the 'ast twenty years, (2) the fact

:
of the charge of postage exceeding the cost in a manifold propor-

tion
, (3) the fact of postage being evaded most extensively by all

j

classes of society, and of correspondence being suppressed, more
I especially among the middle and working classes of the people,

and this in cxinsequencc, as all the witnesses, including many of

the post office authoiities, think, of the excessively high scale

of taxation, (4) the fact of veiy injurious effects lesulting from
! this state of things to the commerce and industiy of the country,

I and to the social habits and moral condition of the people, (5) the

fac t, as far as conclusions can be drawn from very impel fee t clata,

that whenever on former occasions large reductions in the rates

have been made, these reductions have been followed in sliort

periods of time by an extension of correspondence proportionate

to the conn action of the rates, (6) and, as matteis of infeience

I

from fact and of opinion— (1 ) that the only lemedies foi the

evils abo/e stated aie a reduction of the rates, and the establish-

ment of additional deliveiies, and more frequent despatches of

I

letters, (n ) that owing to the rapid extension of railroads there
' IS an urgent and daily increasing necessity foi making such

changes, (m ) that any moderate reduction in the rates would

“ Post Office Reform, 27 seq.
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occasion loss to the revenue, without in any material degree
diminishing the present amount of letters irregularly conveyed,
or giving rise to the growth of new correspondence, (iv

)
that

the principle of a low uniform rate is just in itself, and, when
combined with prepayment and collection by means of a
stamp, would be exceedingly convenient and highly satisfactory

to the public

A bill to enable the treasury to establish uniform penny
postage was carried in the House of Commons by a majority of

loo, and became law on the 17th of August 1839 A
Reforms^

temporary office was created to enable Rowland Hill

to superintend the working out of his plan The
first step taken was to reduce, on the «;th of December 1839, the

London district postage to id and the general inland postage

to 4d the half-ounce (existing lo\\er rates being continued)

On the loth of January 1840 the uniform penny rate came into

operation throughout the United Kingdom— the scale of weight
advancing from id for each of the first tw'o half-ounces, by
gradations of 2d for each additional ounce, or fraction of an
ounce, up to ^6 oz The postage was to be prepaid, and if not
to be charged at double rates Parliamentary franking w..s

abolished Postage stamps were introduced in May following

The facilities of despatch were soon afterwards increased by the

establishment of day mails

But on the impoitant point of simplification in the internal

economy of the post office, with the object of reducing its cost

without diminishing its working power, little was done Iho
plan had to work in the face of rooted mistrust on the part of

the workers Its author was (for a term of tw 0 years, afterwards

prolonged to three) the officer, not of the post office, but of the

treasuiv He could only recommend measures the most indis-

pensable through the chancellor of the exc hequer It happened,

too, that the scheme had to be tried at a period of severe cc'm-

mercial depression Nevertheless, the results actually attained

m the first two years w'cre briefly these (i) the
Resu s

chargeable letters delivered in the United Kingdom,
exclusive of that part of the government rorrcsponderice which
theretofore passed free, had already increased from the rate of

about 75,000,000 a year to that of 196 500,000, (2) the London
distr ct post letters had increased from about 13,000,000 to

23.000.

000, or nearly in the ratio of the reduction <>t the rates,

3) the illicit conveyance of letters was substantially suppressed,

4) the gross revenue, exclusive of repayments, yieldecl about a

million and a half per annum, which was about 63 % of the

amount of the gross revenue in 1839 These results at so early

a stage, and in the face of so many obstructions, vindicated the

new system

Seven yeais later (18^9) the 196,500,000 letters dclivcied

throughout the United Kingdom in 1842 had increased to nearly

329.000.

000 In addition, the following administrative improve-
ments had been effected (i) the time for posting letters at the
London receiving houses extended, (2) the limitation of weight
abolished, (3) an additional daily despatch to London from the

neighbouring (as yet independent) villages, (4) the postal arrange-
ments of 120 of the largest cities and great towns revised, (5) un-
limited writing on inland newspapers authorized on payment of

an additional penny, (b) a summary process established lor recovery

of postage from the senders of unpaid letters when refused, (7) a
book-post established, (8) registration reduced from one shilling

to sixpence, (9) a third mail daily put on the railway (without
additional charge) from the towms of the north-western district to

London, and day mails extended within a radius of 20 m lound
the metrop dis, (10) a service of parliamentaiy returns, for pn\atc
bills, provided for, (ii) measures taken, against many obstacles,

for the complete consolidation ot the two heretofore distinct corps

of letter-carriers—an improvement (on the whole) of detail, which
led to other improvements thereafter ^

Later History {1S42-IQOS)

When Sir R Hill initiated his reform the postmaster-general

was the earl of Lichfield, the thirty-first in succession to that

1 Hill, History of Penny Postage (1880), appendix A {Lift, See
,

ii 438) Part of the strenuousness of the opposition to this measure
arose, it must be owned, from the “ high-handedness ’* which in

Sir R HilEs character somewhat marred very noble faculties The
change worked much harm to some humble but hardworking and
mentonous functionaries

office after Sir Brian Tuke Under him the legislation of 1839
was earned out in 1840 and 1841 In September 1841 he was
succeeded by Viscount Lowther

in the summer of 1844 the statement that the letters of

Mazzini, then a political refugee, long resident in England, had
been systematica ly opened, and their contents
(ommunitated to foreign governments, by Sir James Detentiottc.

Graham, secretary of state for the home department, t^etterM.

aroused much indignation The arrest of the brothcis

Bandiera,- largely in consequence of infoimation derived
from their coi respondent e with Mazzini, and their subsequent
execution at Cosenza made a thoiough investigation into

the circumstances a public necessity The consequent parlia-

mentary inquiry of August 1844, after retrcuirg the earlier

events connected with the exercise of the discretional powci
of inspection which parliament had vested in the seCiClaries of

state in 1710, elicited the fact that in t8o6 Lord Spercer,

then sevretary for the home department, introduced for the first

time the prattue of recording m an offii ud book all wai rants

issued for the detention and opening of letters, ai^'d also the

additional fact that from 1822 onwards the wai rants themselves

had been preserved The whole number of such warrants
issued from 1806 to the middle of 1844 inclusive was stated to

be 323, of which no less than 53 had been issued in the years

1841-1844 inthisivc, a number exceeding that of any previous

period of like extent

The committee of 1844 proceeded to report that ‘‘ the warrants
issued during the present century may be divided into two classes

— ist, those issued in furtherance of criminal justice . ,
2nd,

those issued for the purpose of discovering the designs of persons

known or suspected to be engaged m prcccedings dangerous to

the State, or (as in Mazzini’s case) deeply involving British

interests, and carried on in the United Kingdom or in British

possessions be\opd the seas Warrants of the second descrip-

tion originate with the home office The principal secietarv of

state, of his own discretion, determines vehen to issue them, and
giv^es instructions accordingly to the under-secretar>

, whose
office IS then purely ministerial The mode of preparing them,
and keeping record of them in a private book, is the same as in

the case of criminal warrants There ts no record kept of the

grounds on which they are issued

^

except so far as c orrespondence

preserved at the home office may lead to infer them ‘ The
letters which have been detained and opened are, unless retained

by spec lal order, as sometimes happens m criminal cases, closed

and rescaled, without affixing any mark to indicate that thev

have been so detained and opened, and are forwarded by post

according to their respective superscriptions
”

Almost forty years later a like question v^as again raised in the

House of Commons (March 1882) by some Irish members, in

relation to an alleged examination of correspondence at Dublin

for political reasons Sir William Harcourt on that occasion

spoke thus This power is with the secretary of state in Eng-
land In Ireland it belongs to the Irish government It is

a power wh^h is given for purposes of state and the very essence

of the power is that no account [of its exercise] can be rendered

To render an account would be to defeat the very object for

w'hich the power w^as granted If the minister is not fit to

exercise the power so entrusted, upon the responsibility cast

upon him, he is not fit to occupy the post of secretary of state ^

The House of Commons accepted this explanation, and in view
of many grave incidents, both in Ireland and m America, it

would be hard to justify any other conclusion

The increase in the number of postal deliveries and m that of

the receiving-houses and branch-offices, together locreasein
with the numerous improv^ements introduced into Poetmi

the working economy of the post office, when
Rowland Hill at length obtained the means of fully

carrying out his reforms by his appointment as secreturv',

^ Ricordt del fratellt Bandiera e det loro compagnt d% martirio in

Cosenza, p 47 (Pans, 1844)
® Report from the Secret Committee on the PoU Office (1844), p 11

^ Ibid pp I4~I7*
® Hansard, Debates, vol cclxvii cols 294-296 (session of 1882).
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Speedily gave a more vigorous impulse to the progress of the

net revenue than had theretofore obtained During the seven

years 1845-1851 inclusive the average was but £810,951,

Dunng the six years 1852-1857 inclusive the average was

£1,166,448—the average of the gross income dunng the same
septennial period having been £2,681,835

Nlimber of Letters Gross and Net Income,

i

Yenr ending

Estimated
No of

Cliargcnblc
1 eilerh

C,ross

Income

Cost of
Manage
ment

Net
Revenue

Postage
charged
on (jov

ernment

Jan 5. *838
£

2,339 737
£

687,313
£

1,652.424
£

38.528

Tf 18421 ig(),5oo,igi J.399 ,4 I 8 938,108 5bi ,249 ' 113.^55^

>> i8j7 ^99,50^,762 i,9<)3,857 1.138.745 825,112 100
.354 ^

>• 1852 360,647,187 2,422,108 1,301,163 1,118,004 167,129
Dec 1857 504,421,000 L035 ,7M 1 1,720,815 1,314,898 135.517

Within a period of eighteen years under the penny rate the number
of letters became more than sixfold what it was under the rates

of 1838 When the change was first made the increase of letters

was in the ratio of 122 25 % during the year The second ye.u*

showed an increase on the first of about 16 During the next
fifteen years the average increase was at tlie rate of about 6 % pr r

annum Although this enormous increase of business, coupled
with the increasing preponderance of railway mail conveyance
(invaluable, but costly), earned up the post olfice expenditure from

£757,000 to /1,720,800, yet the net revenue of 1857 was within
£^‘)0,ooo of tile net revenue of 1839 During the ye^ir 1857 the

number of newspapers delivered in the United Kingdom was about
71 millions and that of book-packets (the cheap carnage of which
IS one of the most serviceable and praiseworthy of modern postal

improvements) about b miihoiis

Since 1858 the achievements of the period 1835-1857 have been

eminently surpassed This period includes the establishment

of postal savings banks (1861) and the transfer to the state of

Crowth
telegraphic service (1870) These improvements

are dealt with m separate articles The British

Qhmugtn, postal business has grown at a more rapid rate than
isss-i905. population of the United Kingdom. Some of the

causes of this development must be sought withm the post

office department, eg improved facilities, lower charges and
the assumption of new functions, but others are to be found
in the higher level of popular education, the increase of wealth,

industry and commerce, and the rapid expansion of Greater

Britain

The following table showvS the growth of letters delivered —
United Kingdom ,—Estimated inland delivery of letters,

1839-1905, with the increase per cent per annum Also the

averj^e number to each person, 00,000’s omitted

The rates of inland letter postage have been altered a

followii From the 5th of October 1871 to the 1st of July 188

the charges were , not exceeding i oz one penny

;

over I oz. and not exceeding 2 oz three halfpence, Lotu
and an additional halfpenny for every 2 oz

,
so

that the postage on a letter weighing between 10 an<

12 oz was id On a letter weighing over 12 oz and nc

exceeding 13 oz. the postage was is Id.,^n^ increased id. fc

each succeeding ounce On the ist of July 1885 the postage o
letters over 12 oz was reduced, and the gradation of charg

beyond 2 oz was made uniform, at the rate of one halfpenny fc

each additional ounce Thus a letter weighing over 12 and nc

exceeding 14 oz was charged 4id., 14 to 16 oz. 5d., and so oi

Notwithstanding this change, it was found as late as 1895

95% of the letters sent through the post weighed not moi
than I oz each
Among a number of postal and telegraphic concessions mad

to the public on the 22nd of June 1897, the sixtieth anniversar

of Queen Victoria’s accession to the throne, were new rates fc

letters as follows

Not exceeding 4 oz
Over 4 oz and not exceeding 6 oz .

. 6 „ .. „ 8 ..

with Jd for each succeeding 2 oz.

Tins change, while it saved both the post office and the publ
the trouble of testing the weight of a large number of letter

had also the advantage of simplicity of calculation—one hal

penny is charged for each 2 oz
,
with a minimum charge of i<

Arrangements were at the same time made to ensure a delivei

of letters by postmen at every house m the United KingJon
It was estimated that lO millions of letters, whose owners had prev
ously to fetch them from the post office or from some point on
postman's walk, would thus be added to the official deliver
The estimate proved to be much under the mark, some 60 millioi

being added to the letters brought annually into the official delivci

under this arrangement Financial considerations have now bee
entirely disregarcled for the benefit of these letters, and the cost <

their delivery alone greatly exceeds the whole revenue derive
from them

In studying the statistics of letters delivered, it should be n
membered that the figures for any particular year are affecte

by circumstances like a geneial election or a boom in trade, <

well as by changes in the rates or condition of the post cffic

services The letters from foreign countries have been stimi

lated by lower charges, and those from the colonies by tl

imperial penny post, to which reference is made below.

DehvcreiJ in England and Wales

Total

in

England

and

Wales.

L J L

Total

in

Ireland.

Increase

per

cent

per

annum

Mi

Tctal

in

United

Kingdom.

Mi

Year etiduig 3i!>t December until 1876, and
thereafter tne linanci-U 3 car entling 315!

Mirch

to
CQ

[

Increase

per

(

cent

per

1

axinam.

In

London

,

District,

including

I

1

Local

!

Letters.

I

1

ncrease

per

cent

per

annuta.

Increase

per

I

per

aqnun

h

§
Ui

a

1
H

Increase

per

4

per

annua

s A
3 X
0 0.

Sj’f

< **

Increase

per

<

per

aonuir

0 i

Estimated No of Letters, 1839 60,0 8,0 H 8,0 76,0

„ „ Franks, 1839 — — — In 3 I.O r[ 65 — P
, ,, Letters, 1840 880 - 44 0 — 132,0 120 0 8 ig,o 143 5 7 18,0 179 2 2 169,0 22 2 7

ANerage of 5 >carg, 1841-1845 122,0 107 57.0 90 1 /9,0 10 2 11 24,0 92 9 24.0 95 3 227.0 10 0 8
.. i> 1846-1850 180,0 5 5 790 55 259,0 5 2 L5 34.0 42 12 34.0 50 4 327,0 5*0 12

n 1851-1855 233,0 05 97.0 5 0 330,0 0 0 18 41.0 3 2 14 39,0 3 5 6 410,0 57 15
». i» 1850-i860 302,0 4 2 125,0 55 427.0 45 22 51.01 32 1 16 45,0 30

1

7 523.0 42 18
,, 1861-1865 375.0 5 7 161,0 5 7 534.0 5 7 29 61,0 05 20 53.0 3 2

1 9 648,0 55 22

*1 »)

Year 1871
1866-1870 ' 472.0 4 2 192,0 5 2 664,0 40 31

1
TfJ.o 47 24 60 0 32 11 800,0 4 0 26

501,0 05 220,0 70 7ZI 0 2 5 32^ 80,0 I 2 24 66,0 30 13 867,0 2*3 27
»» 1875 » 580,0 48 260,7 65 846.8 5 3 35 90,9 09 26 705 08 13 1.008,3 4 ^ 31
„ 1880 -1881 650,9 I 7 330,4 66 9SL3 3 3 38 104,9 30 29 78,7 38 15 1.165,1 3 3 34
,, 1884 1885 757,2 2 7 391,1 4 r I.M8.3 3 2 42 122,9 2 6 32 89 I 1 6 18 *,360,3 29 38
„ 1890-1891 924,4 3 3 ' 338,4 4 0 1,462,8 3 5 50 143,2 2 I 36 99.8 3 I 21 1,709,0 3 4 45

„ 1894-1895*
1

dec dec t dec

993.3 2 0 5o8y8 II 6 1,502,1 3 I 50 156,0 I 4 3« 112,8 40 24 *,770.9 2 3 46
1

664,3
inc 1

j

me. me.
,, 1900-1901 *

.
1 1,3*2,7 29 50

1
I 977,0 36 61 202,4 28 47 M4»J

2 2 32 * 3*3,6 34 57
M 1905-1906. . •

1

1.559.9 3 2
1

753.4 3O
1
2,313.3 3 3 68 238,1 37 51 155.8 0 I

dec
36 2,707,2 3 I 62

* It was discovered in the course of this year that the estimated
figures for previous years had been swollen by an imperfect method
of rt^ckoning the London letters, &c In 1883 as many as 2,770,000
valentines were sent through the ixist The numbers gradually

decreased until in iSgo only 320,000 wore observed. Christma
cards have, however, considerably increased

* Since the 22nd of June 1897, all packets^ over 2 oz., fonnerh
counted as book packets, arc reckoned as letters^
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On the 1 2th of Februaiy 1892 letter cards beaiing an

imprinted penny stamp, and made to be fastened agamst in-

spection, were issued to the public at a charge
cards The charge was reduced

* almost at once to 9d for 8 cards Similar cards
have long been m use on the continent of Europe, but they
do not enjoy much popularity in Great Britain either witli

the post office, which finds them inconvenient to handle in

sortmg and stamping, or with the public The number issued

annually is about 10 millions, not counting those of piivate
manufacturers.

The following table gives the number of post cards —
Estimated Number of Post Cards delivered tn the Untied Kingdom^

and the Increase per cent per Annum

England and
Wales Scotland

1
1

Ireland

'

1 bnited
Kingdom

-M 1 4-» _ 1

Year

Number

^ a0
0 3
v-* Number

i|!i

1

! Number
1

« S
1

Number
Si !

rt Cu

u
0 0

1

C3 ^1—

(

1872 6 1,000,000 - 8,000,000
9,206,300

4,000,000

‘

'~'l

1 y(> ooo,o(K>
1875 73,369^100 ir 6 0 7 4 >540 ,9oo 5 5

1

87,116,300 10 7
i88t -1882 114,251,500 10 4 14,651,100 9 5 6,42(1 100 6 9 1 135, 3 ^9 ,

10 I

1884-1885 134,100,000 4 3 18,400,000 5 5 7,900,000 3 I
1

i6o,400,tx>o 4 4
1889 1890 184,400,000 S I 22

,900 ,
0<X) 5 0

1

9,800,000 5 4 217.100.000
248.500.000

78
1893-1894 2<J9, 1 00,000 I 4 27,400,000 2 2 12,000,000 0 2 I 6
1894-1895* 27i,6:)o,ooo 299

dec
28,700,000 4 7 12,500,000 4 2 312,800,000 25 9

1895- 1890 268,300,000 1 2 32,200,000 12 2 1
1 i4,C)Oo,ocx) 12 0

1

314,500,000 0 6
me

1

1

1900-1901 359 ,
40”.<«>o 49 1 1 ,600,000 2 0 18,000,000 65 4x9,000,000

1

1

‘f 7
1905-1906 (>76 500,000 9

1

91,000,000
1

:

1 32,800,000 08 800, 300,000 9 0

the purpose of detecting letters, Ac
,
sent by the halfpenny post.

The book post received a great impetus in 1892 (May 28) by the
permission to enclose book packets in unsealed envelopes Com-
plaint is, however, made that such envelopes form a dangerous
trap for small letters, which are liable to slip inside the flaps of
open envelopes But as the rate of postage for ai tides weighing
over 2 02 IS now the same for letters and for book packets,
articles over that weight derive no advantage from being sent in
open covcis
Sample Post— The sample 01 pattern post, which was confined

to bona-fidc trade patterns and samples on the istof October 1870,
was then assimilated to the book post (Jd for 2 02), but the re-
striction was difficult to enforce and irritating to the public, and the
sample post was abolished on the 5th of October 1871, when the

1 rates of letter postage were lowered It was re-established on the
1 St of October 1887 (id for 4 oz or
under, and Jel for each succeeding
2 02), but when the Jubilee letter

rates were introduced Hunc 22,

1897) it lost its raison aHre^ and
ceascfl to exist for inland purposes

Private caids with adlnsivo stamps first allowed m this year

Post cards wcie first introduced in Austria on the ist of October
18O9, an I were first issued m Great Britain on the ist of Octobtr
1870 Only one kind of card was employed, and this was sold
for one halfpenny ,

but on the complaints of the stationers, a charge
of id per dozen for the material of the card was made m 1872, and
permission was given for private ptisons to have their own cards
stamped at Somerset House In 1875 a stouter card was put on
sale, and the charges were raised to 7d per dozen for thin cards
and 8d per dozen for stout cards In 1889 the charges were
reduced, and they are now sold at 10 for 5id and ii for 6d
respectively. On the 1st of September 1894 pnvate post cards
with an adhesive halfpenny stamp were allowed to pass by post,

and the result has been greatly to dimimsh the number of cards
purchased through the post office It is estimated that 232 out
of the 400 millions of cards delivered in 1899-1900 were private
cards The sues of the official cards were again altered in January
1895 and November 1899 The regulations forbidding anything
but the address to be written on the address side of a post card

were made less stringent on the ist of February 1897, and in 1898
unpaid post cards, which were previously charged as unpaid lettirs, . _

were allowed to be dchvend on payment of double the post card 1 the ist of October 1906
rate These va’-ious changes, espe-

cially the use of the pr.vatc card and
the pjpularity of illustrated post

cards, have contributed to the rapid

increase in the number of post cards

sent by post Reply post cards were
firot issued on the ist of October

1893. Their u has not been exten-

sive Only about ij million are

issued yearly

Booh Packets and Samples.—The
table at foot of page allows the

estimated number of book packets,

circulars and samples delivered in

the United Kingdom, and the in-

crease per cent per annum The
rate ot id for 2 oz for the book
post has remained unaltered since

the 1st of October it>7o. Changes
have been made in the regulations

defining the articles which may be
sent by book post, and proscribing
the mode of packing them so as

to admit of easy examination for

Newspapers — The table on
next page shows the estimated
number of newspapers delivered

in the United Kingdom, and the

mtrease jxjr cent per annum
The carriage of newspapers by

tlie post office does not show the
same elasticity as other post office

business This is due largely to

the improved system of di'^ri-

bution adopted by newspaper
managers and especially £0 the

extension of the haJfpcnny press.

The practice of posting a news-

paper after reading it, under a
co-operative arrangement, has

practically ceased to exist The
carnage of newspapers by post

IS conducted by tne post offic e at a loss.

it has been frequently stated on behalf of the post office that
the halfpenny post is iinremunerative Representations are,

how'ever, made from time to time in favour of lower HaUptnnj
postage for literature of all kinds It may therefore Pont

be of interest to mention that the postmaster- Ptaance.

general of the United States has, in successive annual reports,

deplored the effect on the post office service of the cheap
rates for “ second-class matter The cost of carriage over

so large a terntory is heavier than in the United Kingdom, but
the postmaster-general states that the low rates of postage
“ involve a sheer wanton waste of $20,000,000 or upwards a
year Facilities like the extension of free dehvery are stifled,

and the efficiency of the whole service is cramped by the loss

thus sustained In the United Kingdom the rules respectmgthe
halfpenny post were greatly simplified and brought mto effect on

The halfpenny post can be used only

England and
Wales Scotland Ireland

TJmted
Kingdom

Year
0 a

li si HNumber. Number

t—t

Number 0 §

u §

Number

ss.
I-S

1872 90,000,000 - 13,000,000 1 1 ,000,000

9,548,000
114,000,000
158,666,600
271.038,700

1875 . M 1,394.900 15 ^ 15,723,700 — II 7
1881-1882 228,999,400 12 3 27,875,000 150 14,164,300 16 9 12 8

' 1884-1885 269,400,000 8 I 34,500,000 10 0 16,500,000 18 9 320,400,000 88
1889-1890 378,200,000 75 42.100.000

60.800.000
'

37 21,600,000 9 b 441,900,(XX)

614,600,000
7 3

1894-1895 522,500,000 b 7
dtc

82
dec

1

31,300,000 lO 2

dec
7 b
dec.

1898-1899' 590,900,000 36 !

me,
75,100,000 2 3

me
35,500,000 5 3

inc
1

70i,5oo,cxx) 35
me

i9o©-i9or 619,300,000 40
;

77,800,000 3 7 35,300,000 86 732,400,000 4 2

' Book packets over 2 oz transferred to the letter post as a result of the Jubilee changes
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for packets not exceeding 2 oz in weight The length of a packet

must not exceed 2 ft
,
while i ft is the limit m width or depth

Any printed or written mattei not in the nature of a letter may
be sent by the halfpenny post, but every packet must be posted

either without a cover or in an unfastened envelope, or in a

cover whkh can be easily removed The number of halfpenny

packets delivered in 1006 -1907 was 933,200,000

Englaml anel

Wales Scotland Ireland
United

Kingdom

Year

Number

!Inc

per

cent

'

j
per

annum

N umber

!Inc

per

cent

'

j
per

annum

Number

!
Inc

per

cent

j

j
per

annum

Number

1Inc
per

cent

'

per

annum

,

1S72 87,000 tXK) I 2
,
000,(KM^

13,819,100

— 10,000,000 - 109,000,000 —
1875 95,545 Ock:) •2 3 4 5 T5,88|,7(X)

16,660,100

10 2 121,049,400
140,789,100

34
1881-1S82 108,651,70c 5 7 i 5 .477 .8<>o 2 \ 4 7 5 2

1884-1885 110,700,000 7 16,900,000
j

0 0 16,100,000 05 143,700,000 07
1889 1890 126,600,000 6 I

dec
16,700,000 0 6

dec
16,000,000

dec
159,300,000 4 9

dec

1894-1895^ 117,500,000 95
lllC

17,500,000
j

2 5

inc
17,000,000 2 3

me
151,800,000 79

me
1899 1900 125 000,000 59 19,500,000

1 78 19,100,000 49 163,400,000 1 6 0

1900-1901 127,800 OCX) 2 2 19,300,000
1

— 20 700,000
]

8 .
1 167,800,000 1 2 7

The inland parcel post began on the ist of August 1^83 No
parcel might exceed 7 Ih in weight, ft m length, or 6 ft in

Inl ttd
length cind girth combined 1 he rates were not

Panels exceeding r It), 3d
,
exceeding i It), but not exceeding

3 It), 6d ,
exceeding 3 lt>, hut not exceeding 5 It), c;d

,

exceeding 5 It), but not exceeding 7 th, is The following
j

1891

table shows the number of parcels delivered m the United
|

Kingdom
Year ending 31st March

1884
1885
1890

189s
1900
1905

Number of Parcels

14,000,000
22,910,040
42,852,600
57.136.000
75.448.000
07.251.000

Express
Letters

Airangements were made wath the railway companies, under
which they receive 55 of the postage on ( ach paicol sent by
train This arrangtment, which was to hold good for 21 years,

proved, however, an onerous one, and on the ist of junt, 1887
the post office started a p irccl coach between London and Brighton
The coach, replaced in 1905 by a motoi van, travelled by night,

and reached Brighton m time for the first delivery The expcii-

ment proving successful, other coach and motor services were
staited at dilferent dates between London and othei places in the

provinces, the mail services jicrformed by motor vans amounting
in 1906 to nearly forty Nearly iij millions of parcels wtrt con-
veyed by the post office in 1900-1901 without passing over a
railway

On the 1st of May 1896 the maximum weight was increased

to II lb, and the postage rates were reduce 1 not exceeding i Ib,

3d ,
for each succeeding lb, i Jd ,

the charge for a ]>?rccl of ii tb

was thus is 6d New rates w'crc subsccjuently int-roduccd and
the rates for parcels now are not exceeding 1 tb, 3d

,
2 lb, 4d

,

3 U), 5d, 5 tb, 6d, 7 lb, 7d ,
for each succeeding tb up (oil lb,

id The length of a parcel must not exceed 3 ft 6 in
,
length and

girth combined must not exceed 6 ft By the Post Olficc (Literature

for the Blind) Act I9r>6, the postage on packets of papers and books
impressed for the use of the blind was greatly reduced, the rates

being fixed at not exceeding 2 oz
,
Id

,
exceeding 2 oz and not

exceeding 2 lb, id
, not exceiJing 5 lb, ijd , not exceeding 6 tb,

2id

The number of letters registered by the public in the United

Kingdom m 1884-1885 amounted to 11,365,151 In the next

ten years the numbers oscillated between 10,779,555

Letten^^ (1886-1887) and 12,132,144 (1892-1893), but since

1894-1895, when 11,958,264 letters wore registered,

the number steadilv increased, until it stood at 19,029,114 for

1903-1904 It deircased, however, 28% in 1904-1905, in-

increased 7 in the following year, but declined again by 8% in

1906-1907 It has been surmised- that the introduction of

' Sec note to table of / etters Delivered
2 Thirty second Report of Postmaster-General

postal orders checked the growth of registered letters for

some years after 1880 In 1886 a system of insurance for

registered letters was adopted The ordinary registration fee

entitled the owner, in c ase of loss, to recover compensation from
the post office up to a limit of £2 For an additional insurani e

fee of id the limit was raised to £5, and for 2d to £10. Various

changes have since been made, and the sepaiate insurance system

has been abolished. At present

a registration fee of 2d entitles to

compensation up to £5, 3d £20,

and each additional penny to a

further £20, up to a maximum
of £400 The s) stem of registra-

tion bps also been extended to

parcels

On the Tst of Februaiy 1891

the railway letter service came
into operation At
passenger stations on LettTn^
the principal railways

a letter not exceeding 4 oz in

weight may be handed in at the

booking office foi conveyance by
the next tram A fee of 2d is

pa\ able to the railway company as

well as the ordinary postage of id

I'he letter may be addressed to a railway station to be called

for If It bears any other address it is posted on arrival at
its piopcr station The number of packets so sent is about
2oo,ooD a >ear

The express delivery service dates from the 25th of March
A private company formed for the purpose of supplying

the public on demand with an express messenger
to execute errands was found to be mfimging the

postmastei-gencial’s monopoly both as regards

the conveyance of letters and the transmission of communi-
cations by electricity The sc 1 vices of the company were,

howevei, much appreciated by the public The government
accordingly authorized the post office to license the existing

company to continue its business, on the payment of royalties,

till 1903,*^ and to start an express service of its own

Messengerb can be summoned from the post office by telephone,
and arrangements can be made with the post office for the special
delivery ol all packets arriving by particular mails in advance of
the oidmary postman The sender of a packet may have it con-
veyed by express messenger all the way, or may diicct that, afUi
conveyance by ordinary post to the terminal post olficc, it shall
then be delivered by special messenger The fees, in aJdition to
ordinary postage, were originally fixed at 2d for the first mik,
3d loi the second mile, and is a mile additional when the distance
exceeded 2 m and thcie was no public conveyance Under
the present icguUtions the fee is 3d for each mile covered by
special messenger before delivery No charge is made for post
age in respect of the special service, but if the packet is very
wxighlv 01 the distance considciable, and no public conveyance
is available, the sender must pay for a cab or other spccKwl
conveyance

Letters and parcels to or from a number of foreign countries
and colonics may also be marked for express delivery after trans-
nussion by post, and rcsieh nts in I-onelon, not having a delivery
of ordinal y letters on Sunday, may leceivc on that day express
letters from home or abroad which have come to hand too late
for express delivery on Saturday nights The total number of
express services in 1Q05-1906 W'as 1,578,746 In many cases one
of these services included the delivery of batches of letters, so that
m London alone 1,010,815 express services were performed, in-

cluding 47,601 deliveries in advance of the postmen

There are various central depots for dealing with dead or

returned letters The principal office is in London In the

year 1905-1906 10,868,272 letters were received at

the various returned letter offices, of which 1,008,017

could neither be delivered to the addresses nor re-

I

turned to the senders Such of these as contain nothing of

I

value are at once destroyed, and no record of them is kept. The

1 •* Afterwards extended to the 31st of March 1922.
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Others are recorded, and (if not previously claimed by the owners)
their contents are sold by auction at intervals. If the owner
applies after the sale, the proceeds are handed over to him. In

addition to these 10 millions of letters, there were many others

disposed of at head post offices, whence they were returned
direct and unopened to the senders, whose names and addresses

appeared on the outside of the letters The total number of

post cards received in the various offices as undelivered was

go's omitted

Despatched from
the

United Kingdom

Destined for the
Umted Kingdom

Country or Colony. Letters
and
Post
Cards

Circulars,

Book
Packets,
Patterns,
News-
papers

Letters
and
Post

C ards

Circulars,

Book
Packets,
Patterns,
News-
papers

FUROPE lb lb It) Ib

Austria-Hung? ry 52,0 392,0 41.0 118,0
Belgium and Luxemberg 88,0 358,0 87,0 201,0
Denmark, Norway and
Sweden 78,0 314,0 65,0 132,0
France (including Algeria

and Tunis) 329,0 1,426,0 354,0 1,152,0
Cjcrmany 310,0 1.646.0 378,0 1,090,0
Gibraltar (including Tan-
gicr), Malta and Cyprus .

Holland
46,0 413,0 64,0 44,0

140,0 302,0 90,0 450,0
Italy 73.0 613," 66,0 172,0
Russia 49,0 325.0

536.0
35,0 92,0

Spam, Portugal and Azores 50,0 47,0 85,0
Switzerland 66,0 490,0 35 0 147,0
Turkey, Greece, Rumania
and Balkan States 25,5 305,0 23,0 fi5,o

Totals 1,306,5 7,130,0 1,305,0 3,748,0

Asia tb lb lb lb

Asiatic Turkey and Persia 8,5 100,0 5,0
164,0

45,0
India (including Aden) 230,0 2,828,0 432,0
Ceylon, Straits Settle-

ments and East Indies 5^,0 755,0 40,0 90.0
84.0China and Japan 54,0 762,0 55,0

Totals 348,5 4 ,445,0 264,0 641,0

Africa lb lb tb tb

South African Colonies 323,0 2,671,0 237,0 530,0
East Coast of Afnca (Bn-
tish and Portuguese Pos-
sessions)

,
Mauritius, &c 16,0 186,0 10,0 15,0

West Coast of Africa,

Madeira, Canary Islands,

Cape Verde, St Helena
and Ascension 31,0 382.0

398.0
32,0 20,0

Egypt 40,0

!

28,0
j

fi4 ,o

Totals 410,0
!

3 .<>37 .o
i

307,0
1

b29,o

America.
!

ft tb lb It)

United States 397,0 2.850.0

1.891.0
431,0 2,188,0

Canada and Newfoundland 248,0 187,0 616,0

Mexico and Central Amen
can State®* 11,0 177,0 11,0 13,0

Brazil, ArgentineRepubhc,
621,0 78,0Uruguay and Paraguay 39,0

i

35,0

Chile, Peru and Bolivia . 15,0 195,0 17,0 34,0
E cuador, Colombia and

1

Venezuela 7,0 83.0 3,0 4,0
West Indies (Bntish and
Foreign) 49,0 449,0 31,0 47,0

Totals 766,0 6,266,0 7 ^ 5,0 3,280,0

Australasia lb lb lb lb

Commonwealth of Aus-
tralia 122,0 1,600,0 80,0 534,0
New Zealand, Fiji, &c. . 56,0 753,0 40,0 333,0

Totals 178,0 2,353.0 120,0 867,0

Grand totals 3,009,0
j

23,831,0
1

2,711,0 9,165,0

2,656,770; halfpenny packets, 12,439,377; newspapers, 473,346;
and parcels, 248,526, 195,145 of these last were re-issued.

Articles sent by the halfpenny post are destroyed at the head
offices if they cannot be delivered, but the sender may have
such articles returned if he wntes a request to that effect on
the outside of the packet, together with his name and address,

and pays a second postage on the return of the packet The
number of registered letters and letters containing property
sent through the post with insufficient addresses was 320,041
These letters contained £16,887 in cash and bank-notes, and
£656,845 in bills, cheques, money orders, postal orders and
stamps The com found loose m the post amounted to

£1,380, as well as £12,272 in cheques and other forms of remit-

tance

The table in opposite column shows the estimated weight of

the mails (excluding parcels) exchanged with the

British colonies and foreign countries in 1905-1906
The number of letters and post cards may be roughly

takfn at 40 to the 11)

During the same yeai 2,474,003 parcels were despatched out
of the United Kingdom, and 1,431,035 were received from the

British colonies and other countries Germany, with 356,423,
received the largest number of any one country, and easily

heads the list of countries from which parcels were imported
into the United Kingdom, with 474,669, France coming next
with 254,490
On the I St of January 1889 a weekly all-sea service to the

Australasian colonies was opened The rates were 4d per

\ oz for letters, and 2d for post cards, as compared poreignaad
with 6d and 3d by the quicker route In the Budget colonial

of 1890 provision was made for a lower and uniform Letter

rate of postage from the United Kingdom to India

and the British colonies generallv The rates, which had hitherto

Vtined from 2 \<\ to qd
,
5d

,
or 6d per J oz

,
were fixed at 2||d.

per I oz The change took effect on the ist of Januar^^ 1^91,

and resulted at the outset in a loss of £100,000 a year The
fourth postal union congress, which met at Vienna in May and
June 1891 (third congress at I isbon, February and March 1885),
took a further step in the direction of uniformity, and on the

ist of October 1891 the 2jd rate was extended to foreign

as well as colonial letters from the United Kingdom The
Australasian colonies gave their adhesion to the Union at this

congress, and the Cape signified its adhesion at the next congress

(Washington, May and June 1897), while British Becluianaland

and Rhodesia entered in 1900, and the whole of the British

Empire is now included in the international union Abyssinia,

Afghanistan, Arabia, China and Morocco are the chief countries

which remain outside The rate was 2jd the first oz
,
and i Jd.

per oz aftei wards
Advantage was taken of the presence in England of special

representatives of India and the principal British colonies

to hold an imperial postal conference m London
in June and July 1897, under the presidency of the

duke of Norfolk, postmaster-general. Chiefly at

the instance of Canada the duke announced that on and from

Christmas Day 1898 an imperial penny post would be estab-

lished with such of the British colonies as were piepared to

reciprocate The new rates (id per | oz ), which had long been

advocated by Mr Henniker Heaton, were adopted then or shortly

afterwards by the countries within the empire, with the ex-

ceptions of Australasia and the Cape, where the 2jd rate re-

mained unaltered The Cape came afterwards into the scheme,

and New Zealand joined in 1902 Australia did not see its

way to make the necessary financial arrangements, but in 1905
agreed to receive without surcharge letters from other parts of

the empire prepaid at id per § oz and reduced its outward
postage to 2d per i oz

,
raised to i oz in 1907 In 1911

penny postage was adopted throughout the commonwealth and
to the United Kingdom Owing to the special relations existing

between the governments of Egypt and the United Kingdom,
penny postage for letters passing between the United Kingdom
and Egypt and the Sudan was introduced m December 1905 ;

and



1 86 POST, AND POSTAL SERVICE
the Egyptian post office subsequently arranged for the adoption

of this rate with many of the British colonies On the ist of

October 1908 penny postage was established between Great

Britain and the United States on the same lines as the iinpeiml

penny pobt.

At the 1897 conference it wa^ proposed that the parcel rates

with British possessioiits should bo lowered and siniplihcd by the
adcjption of a triple scale fur p«br€(ls exchanged by sea, namely,
IS up to lb, 2b from 3 to 7 lb and 3b from 7 to ii lb Ihis
scale has been a loptcl by many of the Bntish colonics The juiiccl

post has been gradually exteirdod to nearly the whole civili/el

world, while the rates have in many cases been considerably ro-

ducod. The United States rcmauicd an exception, and lu 1902
an agreement was conclude 1 with the American Express Company
for a parcel service In April 1904 an official service was cstab-
lishe 1 with the United States post office, but the stmi-officral
service is still mamtamed with the American Eicpress Company
By the official service the limit of weight was 4 lb 6oz

, and the*

postage 2s per parcel, by the bcnu-official service parcels up to
1 1 lb in weight may be sent, the rates ranging from 3s to 6s
On the 1st of July 1908 the rates were revise^l The limit of weight
was increased to ii lb, the rate for a parcel being is 6d. for a parcel
up to 3 lb in weight, 2B* 6d up to 7 lb, 33 6d up to 9 lb, and
4s 6d for ti lb

On the Ist of January 1885 the post office at Malta was
transferred from the control of H M postmaster-general to that

of the local administration, and a similar change was made
as regards Gibraltar on the ist of June 1896
Remarkable improvements have been effccied m the speed

and frequency of the mails sent abroad, and contracts arc

Porwign eritPird into from time to time with the vanoos
Mmii mail steamship companies for additional or improved
Service services The transit charges for special trains

conveying mails through France and Italv for Egvpt,
India, Australia and the Far East have been surcessiveb'

reduced until they now stand at the ordinary Postal Union
transit rates

Mention should be made of the Army post office, which is

now an essential accompaniment of military operations On
Army Po§t Ibc outbreak of hostilities in South Africa m 1899,
o/fice the British post office supplied 10 officers and 392

rnen to deal with the mails of the forces, sell postage
stamps, deal m postal orders, &:c Contingents were also

sent by the Canadian, Australian, and Indian post offices

Including telegraphists and men of the army reserv’c, 3400
post office servants were sent to the front

Money Order Department

The money order branch of the post offi(e dates from 1792 ^

It was begun with the special object of facilitating the safe

Money convevance of small sums to soldicis and sailojs,

Orders, the thefts of letters cxintaining money bemg fre-

quent Two schemes w re put forward, one similar to the

present money order system. There were doubts whether
the post office had power to adopt the system, and it was not
officiallv taken up S'x officers of the post office, however, called

the clerks of the roads,’' who were already conducting a largt

newspaper business with profit to themselves, came forward
with a plan, which was enoouiaged by the postmaster-general,
who also bore the cost of advertising it, and even allowed the
advices of the money orders to go free by post under the “ frank

”

of the secretary to the post office In* 1798 the clciks of the
roads gave up the scheme, and three post office derks known as
‘‘ Stow and Company ” took it over The death of Stow in

1836 left one sole proprietor who had a capital of £2000 embarked
m the concern In 1838 the government determmed to take
over the business and compensated the proprietor with an
allowance of ovci £400 a year The rates of commission fixed

by the government were is 6d for sums exceeding £2 and under

£5, and 6d. for all sums not exceedmg £2 In 1840 these
rates were reduced to 6d and 3(i. respectively The number
and aggregate amount of the orders issued (inland, colonial and

^ An is Riven in the Forty^second Repoft of
Pos$mastM^GensnU (1896), p: 2O,

foreign) in different periods from the reorganization until 1905
IS as follows —

Years Number Amount

1^39 188,921

4,248,891

£
313,124

1849 8,152,643
1861-1865

(average)
8.055,ii/ »6,f>24,5oj

1875 10,819,874 27,688,255
I 880- I 88

I

16,935 0^5 26,003,582
1885-1886 11,318,380 24,832,421
1 890-1 891

'

10,260,852 27,867,887
1895-1896 10,900,963 29,726,817
1900- 1901 13,26^,567 39,374.665
1905-1906 13,596,153 44,612,785

The decrease m the number of’ inland money orders till

1890^1891 was due to tlie competition of postal oiders, and to

the reduction (|an i, 1878) of the charge for registering a
letter from 4d. to 2d ^

In 1862 the issue of orders for larger sums w'as allowed not

exceeding ;f7, 9d ,
not exceedmg £10, is

On the 1st of May 1871 a scale of chaiges was fixed as follows
orders not exceeding los

,
id

,
not cxceejing/i, 2d , not exceedmg

£2^ 3d
,
and so on, an additional penny being cbaiged ptr / For

sums of ;^io the rate was is It was found, however, that the low
rate of id for small orders did not provide a profit, and llie rates
were raised on tlic ist of January 1878 to oidcis not exceeding
lOb

,
2d ,

not exceeding /2, 3d On the ist of Sci)tembor 1886 the
rates wire altered as follows ordois not exceeding £1^ 2d

, not
exoeehug £2y 3d ,

not exceeding £^^ 4cl
,
no^ exceeding £y^ 5d ,

not exceeding £\Oy 6d. On the ist of February 1097 iicw rates
were introduced, on orders not exceeding £}^^ 3d

, over £3 and not
exceeding £\o 4d

'Fhe cost of a money order transaction (at least 3d ) is very
little aftected by the amount of the remittance, and it was
thought undesirable to continue the unremunerativ e business

of sending small sums by money order at less than ( ost price

at the expense of the senders of larger orders The needs of

smaller remitters appc^-ired to be sufficiently met by postal

orders and the registered letter post It appealed, however,
that the new charges fell wdth great severity upon mutual
benefit societies, like the Hearts of Oak, which sent large num-
bers of small money orders every w^ek, and on the ist of May
1897 the ^d rate was rc^stored for orders not exctjcding £\ This

society and others now use pot)tal orders instead of money orders

In 1905 the limit for money orders was extended to £40, and the
rates are sums over £10 and not exceeding £20, 6d

, sums
over £20 and not exceeding £30, 8d

,
sums over £30 and not

exceeding £40, lod

Money orders may be sent to almost any country in the world
The rates arc as follows for sums not cxccc ling ;^i

,
3d

, Poreigaand
£2, 6d

, /4, 9d
, £0, ib

,
£S, IS 3cl

, /to, is 6d
, ColoaiMl

an! for countries on which orders may be issued for Money
higher amounts (limit ;f4o), 3d for every additional Orders,

£2 or fi action of £2
Tl^c money order system is largely used by the Bntish govern-

ment dtparlments for the payment of pensions, sep nation allow-

ances, remittance of bankrupley dividends, &c , and free orders
may be obtained by the public, under certain conditions, for the
puiqiose of remitting their taxes The cost of manogement of the
money order office was 1 educed by the substitution, since 1898,
of a number of women clerks for men and boys
On the 2nd of September 1889 the issue of telegraphic money

orders between London and seventeen large towns was begun as an
experiment, and on the ist of March 1890 the system
was extended to all head post offices and branch offices

in the United Kingdom Two years later it was ex-

ten le 1 to every office which transacts both money oriler

and telegraph business The rates, which have been several times
rcvised,^ are (i) a poundage at the ordinary rate for inland money
orders, (2) a charge for tnc official telegram of advice to the ofiice

of payment at tlic ordinary rate for inland telegrams, the minimum
being Od

,
and (3) a supplemental y fee of 2d. for each order. Tlie

sender of a telegraph money order may give instructions that,

instead of bemg left at the post office to be called for, it should
be ddlvered at the payee's residence, and that it should be crossed

» The total sums remitted did not fall off to the same extent,

showing that the small orders alone were effected The average
amount for ordinary inland orders is now £2, 199^ 5d.
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for payment through a bank. He may aJ'K), on paying for the extra
words, send a siiurt j^rivatc message to lus correbX>oinlcnt m the
telegram of advice
Telcgmph money orders may also be sent to Algeria, Austna,

Belgium, Bulgana, Oenmark, Kgypt, Faoroe Islands^ France,
Germany, Holland, Hungary, Iceland, Italy, Luxenibuig, Monaco,
Norway, Rumania, Sweden and Switzerland. A fee of 2d is re-

quired in addition to the usual money order commission and the
cost of the telegram The system is being rapidly extended to

other countnefc
The telegraph inland matey ordeirs in 1905-1906 amounted to

5o3»543> a*itd the sums so remntted to jji,646,882, an average of

;f3,
IS The number of telegraph money order trcUisactions between

the United Kingdom and foreign countnes amounted to 18,787,
reprefiontmg 39,402.

Postal orders were first issued on the ist of January i88i.

For some years before that date postmasters-general had con-

sidered the possibility of issuing orders for fixed

amounts at a small commission to replace money
orders for sums under 20s

,
which had failed to be

remunerative. When the plan was submitted to a committee
appointed by the treasury, it was objected that postal orders

as remitting media would be less secure than money orders.

This was mot m part by giving a discretionary power to fill m
the name ot the post, office and also of the payee. Another
objection which was urged, namely, that they would prove to

be an issue of government small notes under another name, was
quickly disproved. P.irliament sanctioned the scheme m 1880.

The first series were —
TS

,
rs 6d 2S 6(1

, .
7s 6d

Poundage id

10*3
,
12b 6d

,
15s , 17$ 6 1 ,

20s

Pottndag(? 2(1

In 1884 a new senes was issued and a provision made that
bioken amounts might he made up h) cJiixing p(jstag( stamps, to

the value of 5d
,

to the orders Postal orders have become
increasingly popular as a means of remitting small amounts,
especia ly smee the introduction in 1903 of new denominations,

rendering it possible to obtam a postal 01 der tor every complete

sixpence from 6d. to 21s Fiom 6d to 2s 6(1 the poundage
IS

,
from 3s. to 15s

,
id

,
from 15s. 6d up to 21s

,
iJd Postal

oiders are also furnished with counterfoils, as a means of keeping

a record of the number and amount of each order posted Ordci s

for amounts of los and upwards are printed in red ink A
system of intei change of postal oiders between the United
Kingdom and India and the British (.olonies, and also between
one colony and another, has been instituted British postal

orders are obtainable also at post offices in Panama, Constan-
tinople, Salonica and Smyrna, and on II.M. ships. The fol-

lowing table sliows the number and value of postal orders issued

from the beginning to the 31st of March 1907 (ooo’s omitted) •—

Y(.u: Number,

1881-1882 4,462
1883-1884 12,286
1883-1886 25,790
1890-1891 48,841
1895-1896 64,076
1900-1901 85,390
19(^6-1907 101,658

Value

2,006
5,028

10,788
19,178
23,890
29,881

40,484

It remains to be added that the vanous statutes relating to

the post office, except those relating to telegraphs and the c ar-

riage of mails, were consolidated by the Post Office Act 1908
The act* repealed and superseded 26 acts wholly and 10 acts

in parts Sections i-ii deal with the duties of postage; §§

12-19 with the conditions of transit of postal packets; §§ 20-22

with newspapers; 23-25 with money orders, ^ 26-32 with
ship letters, §§ 33-44 with the postmaster-general and officers,

§8 45^47 with the holding, &c
,
of land

; §§ 48^49 with the

extension of postal facrhties and accommodation; 50-69
with post office offences; ^ 70-78 with legal proceedings, and

§§ 79"^ with regulations, definitions, &c.

Savings Banks ^

'The estabLshment of post office savings banks was prac-

tically suggested ui the year i860 by Charles William Sykes of

Huddersfield, whose suggestion was cordially re-

ceived by W E. Gladstone, then chancellor of the

exchequer, to whose conspicuous exertions in pai-

liament the effectual working-out of the measure and also many
and great improvements in its details arc due Half a century

earlier (1807) it had been proposed to utilize the then existing

and rudimentary money order branch of the post office for the

collection and transmission of savings from all parts of the coun-
try to a central savings bank to be established m London A
bill to that effect was brought into the House of Commons by
S Whitbread, but it failed to receive adequate support, and was
withdrawn When Sykes revived the proposal of 1807 the

number of sav mgs banks managed by trustees was 638, but of

these about 350 wc^e open only for a few hours on a single day
of the week Only twenty throughout the kingdom were open
daily Twenty-four towns containing upwards of ten thousand
mhdbitants each were without any savings bank. Fourteen
counties were without any In the existing banks the average

amount of a deposit was £4, 6s 5d
Gladstone’s Bill, entitled “ An Act to grant additional

facihties lor depositing small savings at interest, with the

security of Government for the due repayment thereof/' be-

came law on the 17th of May 1861, and was brought into opera-
tion on the i6th of September following The banks first opened
were in places theretofore unprovided In February 1862 the

act was brought into operation m Scotland and in Ireland

Within two years nearly all the money order offices of the

United Kingdom berarre savings hanks, and the expansion
of the business was continual The giowth of business is shown
in the follotving table —
^

, 1 Average Average
Number of Amount of

3i3t Deceml)er
1 Accounts > Deposits

Avirage
Balance in

each Account

Average 1

1
Number

I

of Offices
1

1
1

1863-1868 663,000 7,000,000 11 ^ 5
\

1 i

3,390 1

i8c>^i874 1,373,000 18,000,000
1875-1880 1 1,889,000 ‘20,000,000

13 5 3 4>498 .

15 12 5 1 5,742
'

1881-1885 3,088,000 142,000,000!

,

18S6-1890 4,248 000
1
59,000,000

13 II 3 7,348 1

13 16 10 9,025

1

1891-1895
.

^

5,776,000
j

83,000,000 14 7 0 10,888

I
The code of th(' i«;t of November t888 did not enlarge the

I

limits of deposits or make any great and conspicuous change
in the general system, but the postmaster-general obtained

I

power to offer certain facilities fur the transfer of money from
one account to another, for the easier disposal of the funds of

deceased depositors by means of nominations, and in v^anous

ways for the convxnicncc of the aistomcrs of the bank Arrange-

ments were made for reducing to is the ix>st of certificates of

births, deaths and marriages required for savings bank pur-

poses In July 1889 Local Loans 3 % Stock was made available

for purchase through the post office savings bank

'‘In July 1891," says the report of the postmasier-geiieral m
1897, “ another Act of Parliament was passed by which the maxi-
mum amount which might be deposited was raisetl from £150 to

£200^ inclusive of interest The annual limit remained at ^^30,

but it was provided that, irrespective of that limit, depositors

might replace in the bank the amount of any one withdrawal
maio in the same year The object of this provision was to avoid
curtailing the saving pmver of a person w’ho might be driven by
emergency to make an inroad upon his store, but who might never-
theless, when the emergency had passed, find himself none the

poorer and able to replace the money withdrawn
“ The Act i^rovided also that where on any account the principal

^nd interest together cxcccxlcd £200, interest should cease only on
the amount in excess of £200, whereas previously interest ceased
'altogether when it had brought the balance of an account up to

£200,
“ The next striking development of the Savings Bank arose out

of the Free Education Act, passed in September 1891 The

' For a succinct account of the history of the post office savings
bank, “ so far as depositors and the general public are concerned,"
see Forty-third Feport of Postmaster^Gendral (1897), pp. 32 seq.
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government of the day dcsiied that advantage should l>c taken
of the opportunity to inculcate upon parents and children alike

a lesson of thrift—that they should save the school pente which
they were no longer bound to pay Ihe Education Department
and the postmaster-general worked in concert to realize this end
bchool nuin.igers were urged to pi css the matter upon all concerned,
special stamp slij^s were prepared and issued, managers were
siijiplied on credit with stocks of stamps to be soil to the children,
and eh rks from the nearest post ofllces attended at schools to open
a< counts and receive deposits The arrangement began in January
1892, about 1400 schexds adoplctl the scheme at once, and three

years later this number had ri ( n to 3000 A sum of nearly 4,000
w'ls estimated to have been deposited in schools in 5 months, and
about >^40,000 in the first year ConcuiTently with the spread of

the stamp-slip system in the schools, the extension of School Penny
J^anks, connected intimate ly w ith the Savings Bank, was a con
spicuous result of the effort to turn into profitable channels the
pence wdiich no longei paid school fees

In December 1893 another Act of Parlinncnt e»^ tended the
annual limits of elcpe^sits from /30 to £^0 The maximum of £Zoo
jtmained unchanged, but it was provitlcd that any accuiuiilatioii^

accruing after that amount had neen reached sliould be mvcsletl
in government stock unless the dcjiositor gave instructions to the
contrary

“ In December 189^ arrangements were made for the use of the
telegraph for the withdrawal of momy from the savings bank
Poslmaslcrs-gcneral had hesitated long before sanctioning this

new dcparliiic It was known that the system was in force abroad,
and it was rccogniztd that there might be, and tloubtless w’cre,

cases in the United Kingdom where the possibility of withdrawing
money without delay might be all-irnpoitant, and might save a
depositor from debt and distress But, on the other hand, it was
strongly held that the cause of thrift was sometimes served by
interposing a delay between a sudden desire to spend an 1 its

realization, aiul it was also held to be essential to maintain a marked
distinction bctweiii a bank of dejxisit for savings and a bank for

k' cping current accounts

On the whole, the balance of opinion was in favour of the

( hange, and two new methods of withdrawal were provided A
depositor might telegraph for his money and have his warrant

sent to him by return of pose, or lie might telegraph for his money
and hat e it p«iid to him in an hour or two on the authority of a

telegram from the savings bank to the postmaster. The first

method cost the depositor about 9d
,
the second cost him about

IS 3d for the transaction On the 3rd of July 1905 a new sys-

tem of withdrawal was instituted, under which a depositor, on
presentation of his book at any post oflice open for savings bank

business, can withdraw immediately any sum not exceeding

£i Depositors have availed themselves extensively of this

system During 1906, 4,758,440 withdrawals, considerably more
than one-half of the total number of withdraw als, were made “ on
demand,” and as a consequence the number of withdrawals

made bv telegraph fell to 122,802, against 168,036 m the pre-

vious year (during only half of which the on demand system

was in force).

By an act which came into force on the ist of January 1895

building societies, duly incorpoiated, were enabled to deposit

at any one time a sum not exceeding £300, and to buy
government stock up to £500 through the savings bank

Savings Bank Finance —The increase in the deposits lodged in

the post office savings bank must be ascribed to a variety of

causes Numbers of trustee banks have been closed, and have
transferred their accounts to the post office bank, greater facihtics

have been offered by the bank, the limits of deposit m one year,

and of total deposit, have been raised, and, since October 1892,
deposits may be ma<le by cheque, while the long-continued fall in

the rate of interest made the assured 2J% of the post office savings

bank an increasing temptation to a class of investors previously

accustomed to look elsewhere The high pnee of consols, due in

part to the magmtude of purchases on savings bank account,
proved a serious embarrassment to the piofitable working of the

bank, which had shown a balance of earnings on each yearS work-
ing until 1896, after paying its expenses and 2j% interest to its

depositors Economical working mimmized, but did not remove
the difficulty The average cost of each transaction, onginally

nearly 7d
,
has been brought down to 5?d Down to the year

1896, ,598,767 was paid into the exenequer under § 14 of the

Act 40 'Vict c 13, being the excess of interest which had accrued
year by year But since 1895 there have been deficits in each year,

and in 1905, owing principally to the reduced rate on consols, the
expenditure exceeded the income by £88,094

The central savings bank having outgrown its accommo-
dation m Queen Victona Street, Ix)ndon, a new site was

purchased in 1898 for £45,000 at West Kensington, and the

foundation-stone of a new building, costing £300,000, was laid by
the prince of Wales on the 24th of June 1899. The entire

removal of the business was carried out m 1903.

Under the Workmen’s Compensation Act of 1897, sums
awarded as compensation might be invested m the post office

savings bank This arrangement proved so convenient that

an act of 1900 authorized a similar mvestmertt of money paid

into an English county court in ordinary actions at common
law, and ordeicd to be m vested for the benefit of an infant or

lunatic In 1906 a committee was appointed to go into the

question as to whether the post office should provide facilities

for the msurance of employers in icspect of liabilities under the

Workmen’s Compensation Acts, but no scheme was recom-

mended involving post office action either as prmcipal or agent

Post offices, however, exhibit notices drav;mg attention to the

liabilities imposed by the act of 1906, and sub postmasters are

encouraged to accept agencies in their piivate capacity for

insurance companies undertaking this class of insurance.

Inducements to Thrift —By arrangement wath the war office

in July 1893, the defcried pay of soldiers leaving the army was
invested on their behalf in the post office savings bank, but it

was found that the majority of the soldiers draw out practically

the whole amount at once, and the experiment was discontinued
in 1901 At the request of large employers of labour, an officer of

the savings bank attends at mdustnal establishments on days
when wages are paid, and large numbers of workmen have thus
been induced to become depositors The advantages of the savings
Lank appear to be now Ihoioughly appreciated throughout the
United Kingdom, as shown by the following table —

On the 31st of December xpoo

Number of
Depositors

Total Amount
to Credit of

Depositor^.

Average
Amount
to Credit

[

of each
Depositor

i

III

England and Wales
Scotland
Ireland

1

7,685,317
372,801
381,865

/:

12^,365,193
5,126,299
8.058,153

15 18 5
13 15 0
21 2 1

I m 4
I m 12
I in 12

1 '

Totals 8,439,983 135,549,645 16 I 3 I in 5

j

On the 31st of December 1905

1

England and Wales
Scotland
Ireland

9,027,113
451,677
484,310

€
135,^68,450

6,205,339
10,237,351

jC S d
1

15 0 7
13 14 10
21 2 9

I in 38
I in 10 4
1 in 91

lotals 9,963,049 152,111,140 15 5 4 iin 43

Between the foundation of the bank and the end of 1899, upwards
of £648,000,000, inclusive of interest, was credited to depositors,

of which £474,000,000 was withdrawn There were 232,634,596
deposits, 81,804,509 withdrawals, 27,071,556 accounts opened,

and 18,631,573 accounts closed The cross-entries, or instances
where the account is operated upon at a different office from that
at which it was opened, amounted to 33% It is chiefly in respect

of this facility that the post office savings bank enjoys its advan-
tage over the trustee savings bank In 190^, 16,320,204 deposits

were made, amounting to £42,300,617 In the same year the with-

drawals numbered 7,155,283, the total sum withdrawn being

£42,096,037 The interest credited to depositors was £3,567,206,
and the total sum standing to their credit on the 31st 01 December
1900 was £152,111,140
A classification of accounts opened for 3 months in 1896, and

assumed to be fairly typical, showed the following results —
Occupation as stated by Depositors Percentage

in opening Account to Total

Professional . . . 1*55

Official . . • .... . . . 2 81

Educational . . . . . . . I ot

Commercial . . . . 3*88

Agricultural and fishing .... ... I 83
Industrial • . . 43
Railway, shipping and transpoi*t . . . . . 2 96
Tradesmen and their assistants . 8 X4

Domestic service ... ... . . . 8’6i

Miscellaneous . . . 037
Married women, spinsters and children . . . 50 41

100*00
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Women and children of all ranks are believed to be 60 59 of the
total number of depositors
The accounts open at the end of 1895 showed the following

division of deposits ;

—

not exceeding
Per cent

, , 1

g £$c and not exceeding 100 24 3
}> 150 17 3

150 „ „ >> • 200 14 8
200 • ‘ • • 7 3

100 0

The division accoiding to number of accounts, m the same groups,
was 90 8, 53, 22, I 3 and o 4 ic^pectively

Investments tn Government Stock —In September 1888 the mini-
mum amount of government stock which might be purchased
or sold through the post office savings bank was reduced from
/lo to IS

,
and it was also provided that any person who had

purchase 1 stock through the savings bank could, if he so desired,
have it transferred to liis own name m the books of the Bank of
Eiigldiid The act of 1893 raised the limit of stock to £200 in one
year, and ;^50o in all, but any depositor might purchase stock, to
leplace stock previously sold, in one entire sum during that year
If a depositor exceeds the authonzed limits of deposit in the post
office savings bank, the excess is invested in stock by the post
office on his behalf The investments of depositors in government
stock, however, have a tendency to decrease, and the sales, on the
othei hand, to increase, as will be seen from the following table —

Year
Investments Sal( s Average

price ot

Coiibols

No of
Total

holding of

SlockNo A iiounl No Amouat Deposito) s

1901 46,550
jC

3,192,154 13,574
£

761,629 94i 109,509
£

12 786.190
IQ02 40893 2 694,447 17,221 1.054,193 94 S 118,696 14.285,617
1903 47 726 3.131.172 17,742 I 085,578 90J 131,343 if>,ifi5,548
1904 39.633 2,507 546 18,848 1,131,543 88| 138,582 17 357,050
i9«5 32,301 2,212,285 22,824 1.507 219 89J 139,092 I 7 ,877 ,t>44

Annuities and life Insurances —The act of 1882, which came
into operation on the 3rd of June 1884, utilized the machinery
of the post office savings bank for annuities and life insurances,
which had been effected through the post office at selected towns
in England and Wales since the 17th of April 1805 Under the
act of 1882 all payments were to be made by means of money
deposited in the savings bank, and an order could be given by a
depositor that any sum—even to id a week—should be devoted
to the purchase of an annuity or insurance so long as he retained
a balincc in the savings bank In Fcbruaiy 189O new life insur-
ance tables came into operation, with reduced annual rates, and with
proviuon for payment of sums insured at various ages as desired
The following table shows the business done fioin 1901 to 1905 —

additional five words, the addresses of sender and receiver being
sent free. In 1885 the charge was reduced to a halfpenny a
word throughout, including addresses (a system of abbieviated
addresses, which could be registered on payment of a gumca a
year, being introduced), with a minimum charge of sixpence
To obviate the damage and interruption resulting from storms
large numbers of wires have been laid underground

In i8gi the terms under which a new telegraph office was opened,
on the icquest of a person or persons \Nho undertook to guarantee
tlie post office against loss, were reduced In 1892 rural sanitary
authorities were cmpowerLtl to give such guaiantcc, out of the
rates In 1897, as part of the Jubilee concessions, the government
undertook to pay one hali of anv deficiency under guarantees
During the six years ended in 1S91 the average number of telegraph
offices guaranteed each year was 77 From 1892 to 1897 the
average ro^c to 167 In 1905 and iqoh it amounted to 152 Ihc
number of telegraph offices opened without guarantee has increasi 1

apace, and there are now 12,993 telegraph oiiiccs in all As pait
of the Jubilee scheme the charges for portei igi wrre reduced as
follows Up to 3 miles free, beyond 3m, 3d ptr m

,
recxonul from

the post otliee, and arrangiments were made for the free delivery
at all hours of the da> or mght of any telegram within the metro-
politan postal district The cost of free delivery iq) to 3 m was
estimated at ^52,000 a year

Foreign Telegrams —The sixth international telegraph
conference, held at Berlm m 1884, effected a reduction in the

charges to many countries Eg the nite per
word was n duced for Russia from 9d to CJd ,

Spam 6d to 4jd ,
Italy 5d to 4id , and India

4s 7d to 4s. The cost of repeatmg a message
was reduced from one-half to one-fourth of the

original charge for transmission. At the next con-
feience (1890), held at Pans, further considerable
reductions were effected The rates to Austria-
Hungary and Italy were reduced from 4jd to 3d

,

Russia 6Jd to sJd , Portug 1 sJd ,
to 4id , Sweden

5d to 4d
,
Spam 4jd. to 4d., Canary Islands is. 7 Jd. to is , &c

The minimum charge for any foreign (European) telegram was
fixed at lod The eighth conference (Budapest, 1896) succeeded in

making the following reductions, among others, from the United
Kingdom ( hina 7s to 5s 6d

, Java 6s to 5s
, Japan 8s to

6s 2d
,
Mauritius 8s 9d to 5s

,
Persia 2s 5d to is ^d At this

conference it was made incumbent upon eveiT state adher-
ing to the union to fix in its currency an equivalent approaching
as nearly as possible the standard rate in gold, and to correct

and declare the equivalent m case of any important fluctuation

AnnCiUIFS

Immediate Deferred
i

Ye ir

Conti acts
entered into

.

Receipts. Payments, Contracts
entered into

Receipts.

-

P t> inents.
Conti acts

entered into
Receipts. Payments.

No

*

5 ^

PQ e

!•?

Amount No Amount No |i No Amount No Amount No U
E S

No Amount No
EJS S g

igoi
1902
1903
1904
1905

1,764
1,679
1 763
1,768
1,840

£
42,268

42,791

43,973
41,000
45,488

£
562,159
558.770
557.981
520,538
573,205

33,269
34,375
35,463
36,607
37,686

C
527,371
548,251
571,904
594,502
614,406

142
139
157
128
158

£
3 ,o60

2,975
3,424
2,492
3,204

i,3f^5

1,353
1,366
1,366
1 ,386

£
23,630
21,764
24,489
71 ,on
24,287

1,075

1,164
1,210

1,297

>,347

£
14,175
17,172
14,089
16,167 1

16,965

920
722
592
517
741

£
44,296
34,646
31,413
28,029
37,011

21,972
22,553
22,672
22,323
2 >.836

£
22,647

23,045
23,063
23,031

,

23,37^
1

380

389
387
465
440

£
12,992

14,646
13,126
16,878
15.593

Telegraphs and Telephones

The history of the development of telegraphy and the earlv

proposals for the transference to the state of the telegraph
monopoly will be found m the article Telegraphy,

9 9grmp s,
February 1870 the Telegraph Act

of the previous year took effect. The post office assumed
control of telegraphic communication within the United King-

dom, and it became possible to send telegrams throughout
the country at a uniform charge irrespective of locality or dis-

tance. In 1885 sixpenny telegrams were introduced. The
charge for a written telegram which came mto force m 1870 was
one shilling for the first twenty words, and threepence for every

The limit of letters in one word of plain language was raised

from 10 to 15, and the number of figures from 3 to 5 The
International Telegraph Bureau was also ordered to compile

an enlarged official vocabulary of code words, which it is

proposed to recognize as the sole authority for words which
may be used in cypher telegrams sent by the public (See

Appendix to Postmasler- General's Report, 1897 ) See furlhci

Tei egraph
Ten years of state administration of the telegraphs had not

passed before the postmaster-general w^as threatened with a
formidable rival in the form of the telephone, which « ^ ^
assumed a practical shape about the year 1878, the

^ *****

first exchange m the United Kingdom being established in
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the City of London in that year The history of the telephone !

service and the growth of the industry are set out m the article

Telephone

Post Office Staff

The staff of the post office on the 31st of March 1906 amounted
to 195,432 Of these 41,081 >\ere women, a proportion of over

one-fifth of the staff The postmasters numbered 875 (in-

cluding 10 employed abroad), and the sub-postmasters 21,027.

preference was given to army, navy and royal manne pensioners,
and men of ilie army reserve Duf regard was paid to the legitimate

claims oT telegraph messengers or other persons who liad prospects
of succeeding to these situations In August 1897 the government
decided to reserve one-halt of all suitable vacancies for ex-soldiers

and sailors, as postmen, porters and labourers, and preference
has been shown to them for employment as lift-atteudants, care-

takers, &c

Ftnaftce—The following table shows the^ financial working
of the post office .

—

R«\ enue Evpenditiirc

Year
Post'll

Kcceipts.

EAtra
Receipts

Estunated

Value

of

Services

to

other

Departments.

Total

Sites and
Buildin][;>

Superannuations

and

other

Non

effective

Charges.

SalTnes,
Wages, &C.

Convey-
ance of

Pneket
Service

Other
Expenditure

Total

Net
Revenue.

Pur
chase

Eixic

tion

Mails U lulcr

P 0
Vote?

U nder
other

Votes

1884-1885
188^1890
1894-1 895

1899-

1900

1900-

1901
j

1905-1906

i 2
7 808,911

9.467 *65

10,748,014
I ijTya.oao

13,776,886
i 6 ,‘^23,349

£
382,OOJ

36,279

24.363

£
108.336
218,037

-77.446

218, •184

916,311

£
8,^80,249
9,7.1,481

11,025,460
1

n.m .35
i3.995.470

1/,064,023

£
72,464
70,900

12,597
115,294
81,949

75,759

£
80,

79,340
175,390
169,098

175.CW
250 127

1

£
250,742

188,919
269,093
c86,4j8

377 ,nt

£
2,829,210

3,359,563
4 . 597»Jo5

5,963.399
6,277,275

1 7 ,737,010

£
1,154,211

1,249,821

1,395,
2 '^ 2

’,474,118
1,5x6,859

1,821,758

£
728 »4 I 3
664,34a

729,813
759,307
764,804
687,109

£
5*5.899

553,910
677,524

7 *9,944
726,101

604,927

£
136,999
142,788

178,464

2*3,747
236,677

295, *9*

£
5 ,663 , i6s

6, .*75.085

7 .955.344
9.683.999
10,064,903

11,849 012

£^ ~

2,/3I,o84

3,446,396
3,070,116

3,7*0,336
3,030 567

5,540,897

The total number of offices (inrKicbng branch offices) was 22,088

The unestabir bed staff, not entitled to pension, made up chiefly

of telegraph bo}’^, and of persons who arc employed for only

part of the day on post office business, included 87,753 out of

the grand total, and almost the whole of the sub-poslrnastcrs

The pay and prospects of almost all classes have been greatly

improved since 1884, when the number stood at 91,184 The
principal schemes of general revision of pay have been 1881,

Fawcett’s scheme for sorting-clerks, sorters and telegraphists

(additional cost, £210,000 a year), and for postmen, 1882.

£no,ooo Raikes’s various levisions, 1888, chief ciciks and

supervising officers, £6230, 1890, sorting-clerks, sorters and
telegraphists, £179,600, 1890, supervising force, £65,000,

iSgfo, London sorters, £20,700; 1891, London overseers, ^400,
1891, postmen, £125,650 Arnold Morley, 1884, London
overseers, £1400, and rural auxiliaries, £20,000

A committee was appointed m ]une 1895 with Lord Iwcedmouth
as chairman, to consider the pay and position of the post office

staff, oxcluciing the clerical force and those employed at head-
quartere. The committee reported on the 15th of December 1896 and
Its recommendations were adopted at an mimediate increased ex-

pense of li ^9,000 a year, which has since risen to /50'),oo<> In

1897 Utioaal concessions were made at a cost of 160,000 a year

In July 1890 a number of postmen m London went out on

strike Over 450 were dismissed m one morning, and the work
of the post office was carried on without interruption The
men received no sympathy from the public, and most of them
were ultimately successful in their plea to be reinstated A
quasi-political agitation was earned on during the general elec-

tion of 1892 by some of the London sorters, who, under the plea

of civil rights, claimed the right to influence candidates for

parliament by exacting pledges for the promise of parliamentary

support The leaders were dismissed, and the post office has

upheld the jjrmciple that its officers are to hold themselves free

to serve either party m the St^te without putting themselves

prominently forward as political partisans Parliament has

bc'^n repeatedly asked to sanction a parliamentary inquiry to

reopen the settlement of the Tweedmouth Committee, and

the telegraphists have been especially active m pressing for

a further committee The rates of pay at various dates since

1S81 are set out with great fullness m the Parliamentary papers

{Postmen, No. 237 of 1897, Sorters, Telegraphists, &c,. No 230
of 1898, and Report of the Select Committee on Post Office Servants,

1907; this latter contains important recommendations for the

removal of many grievances which the staff had been long

agitating to have remove vl)

In November 1891 an important cliange was made m the method
of recruiting postmen, wnth tlie object of encouraging military

service, and providing situations for those who after serving in the
army or navy arc left without employment at a con^ratively
early age. In making appointments to the situation of postman,

Postage Stamps

For all practical purposes the history of postage stamps begins

in the United Kingdom A post paid envelope was in common
use in Pans m the year 1653. Stamped postal lettcr-pcpei

{carta postale bollaia) was issued to the public by the govern-

ment of the Sardinian States in November 1818, and stamped
postal envelopes were issued by the same government from
1820 until 1836 ’ Stamped wrappers for newspapers were made
experimentally in London by Charles Whiting, under the name
of “ go-frecs,'’ in 1830 Four yeais later (June 1834), and in

Ignorance of what Whitmg had already done, Charles Knight,

the well-known publisher, in a letter addressed to Lord Althoip,

then chancellor of the exchequer, recommended similar wrappers
for adoption From this suggestion apparently Rowland Hill,

wJio IS justly regarded as the originator of postage stamps^, got
his idea Meanwhile, however, the adhesive stamp was made
experimentally by James Chalmers in his printing-office at

Dundee in August 1834 - These experimental stamps were
printed from ordinary type, and were made adhesive by a wash
of gum. Chalmers had already won local distinction by his

successful efforts m 1822, for the acceleration of the Scottish

mails from London Those efforts resulted in a saving of

forty-eight hours on the double mail journey, and were highly

appreciated m Scotland

Rowland Hill brought the adhesive stamp under the notice of

the commissioners of post office inquiry on the 13th of February

1837 Chalmers made no public mention of his stamp of 1834
until November 1837
Rowland Hill’s pamphlet led to the appomtment of a com-

mittee of the House of Commons on the ^nd of November
1837, “ to inquire into the rates and modes of charging postage,

with a view' to such a reduction thereof as may be made without

injury to the revenue ” This committee reported in favour

of Hill’s proposals; and an act was passed m 1839, authorizing

the treasury to fix the rates of postage, and regulate the mode
of their collection, whether by prepayment or otherwise A
premium of £200 was offered for the best, and £100 for the next

best, proposal for bringing stamps into use, having legarcl to

* Stamp-Collector's Magaetne, v t6i seq.
, J E Crray, lllustfated

Catalogiie of Postage Stamps, bth cd
, 167

^ Patrick Chahners, Sir Rowland Hill and James Chalmers,
Inventor of the Adhesive Stamp (J^ondon, 1882), passim See al»o
the same wntor's pamphlet, entitled The Position of Sir Rowland
Hill made plain (1882), and his The Adhesive Stamp . a Fresh Chapter
in the History of PosFOfftca Reform (1881;) Coinpare Pearson Hill's

tract, A Paper on Postage Stamps, m reply to Chalmers, reprinted
from the Philatelic Record of November 1881. Pearson Hill has
therein shown conclusively the pnonty offnbheatton by Sir Rowland
riill He has also given jiroof of James Chalmers's express acknow-
ledgment of that pnonty. But he has not weakened the evidence
of the pnonty of invention by Chalmers.
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(i) the convenience as regards the public use; (2) the security

against forgery, (3) the facility of being checked and distin-

guished at the post office, which must of necessity be rapid,

and (4) the expense of the production and circulation of the

stamps ’ To this invitation 2600 replies v/ere received, but no
improvement was made upon Rowhoid Hill’s suggestions \

further Minute of the 26th of December 1839, amiounced that

the treasury had decided to require tliat, as far as practicable,

the postage of letters should be prepaid, and such prepayment
effected by means of stamps Stamped covers or wrappers,

stamped envelopes, and adhesive stamps were to be issued by
government The stamps were engraved by Messrs Perkins,

Bacon & Fetch, of Fleet Street, from Hill’s designs, and the

Mulready envelopes and covers by Messrs Clowes Son, of

Biackfriars The stamps were appointed to be brought into use

on the 6th of May 1840, but they appear to have been issued

to the public as early as the ist of May The penny stamp,
bearing a profile of Queen Victoria, was coloured black, and
the twopenny stamp blue, with check-letters in the lower

angles (in all four angles from April 1858) Up to the 28th of

January 1854 the stamps were not officially perforated, except

in the session of 1851, when stamps, perforated by a Mr
Archer, were issued at the House of Commons post office In

1853 the government purchased Archer’s patent for {4000
The stamps were first water-marked in April 1840

The canton of Zrxich was the first foreign state to adopt postage
stamps, m 1843 The stamps reached America m the same year,
being mlrodiiced by the goviinmuit of Brazil lhat of the Uniietl
States did not adopt them until 1847, but a tentative issue w^as

made by the post office of New York in 1845 An adhesive stamp
was also issued at St T.oiiis in the same year, and in Rhode Islanl
in the next In Lumpe the Swiss Ctintons of Geneva (1844) and of

Basel (1845) soon followed the example set by Zurich In the
Rusbian Empire the use of postage stamps became general 1848
(after pielimmary issues at St Petersburg and in Finland in 184 «>)

trance issued them in 1849 The same year witnessed their intro-

duction into Tuscany, Belgium and Bavaiia, and also into New
Soutli Wales Austria, Piussia, Saxony, Spam, Italy, followed
in 1850 The use of postage stamps seems to have extended to

tne Hawaiian Islands (1851 t*) a year before it reached the Dutch
Netherlands (1852) Withm twenty-five years of the first icsuc
of a postage stamp ui Lon Ion, the known varieties, issued in all

parts of the world, amounted to 1391 Of these 841 were of

European origin, 333 were American, 59 Asiatic, 55 African The
varieties of stamp issued in the several cauntries of Oceania were
103 Of the whole 1391 stamps no less than 8n were aheady
obsolete m 1805, leaving 580 stiU in currency

ICnGLISH ISSUBS

(1 )
Line-engyaved Stamps

Halfpenny Stamp —First issue, October i, 1870 size 18 mm
by 14 mm ,

lake-red varying to rose-red
One Penny Stamp —First issue, ist (for 6th) May 1840 the

head executed by Frederick Heath, from a drawing by Henry
Corbould of Williijm Wyon's mtdal struck to commemorate her
majesty’s visit to the City of London on tlicgth of November 1837
size 22^ mm by 18? mm ,

black, watermarked with a small crown,
a few sheets in 1841 struck in red, two essays w( rc made in Apiil
and October 1840 in blue and blue-back, miperforafc The
second issue, January 20, 1841, differed only from tlic first issue
as to colour—rod instea I of blark It is stated ^ tliat the colour,
“ though always officially referred to as 'red,' w^as nally a red-

brown, and this may be regarded as the normal colour, but con-
siderable variations m tone and shade (bnek-red, orange-red, lake-

rod) occurred from time to time, often accentuated by the blueing
of the paper, though primarily due to a waul of uniformity m the
method employed for prcpinng the ink.” The cliange of colour
frtmi bla^k was made in order to render the obliteration (now m
black instead of red ink) more distinct imperforate Third
tssiMf February 1854 small crown watermark, perforated 16

16 holes to ? centimetres) The fourth issue, January 1855,
differed only from the third issue in being perforated 14 Fifth
issue, Fcbruaiy 1855 from a new die, with minute variations of

engraving In the second the the eyelid is more diatmctly shaded,
the HQBi^ more curved, anl the baud round the hair has a thick
dark line forming its lower edge Small crown watermark

.
perfor-

ated 16 and 14 Stxi^ issue, July 1855. large crown watermark;
perforated 14, a certain number t6 Seventh issue, January
1858 : carmino-rose varying from pale to very deep Large crown
watermark, perforated, chiefly 14 Eighth sssme, April i, 1864

' Wright and Croeke, History of the Adhesive Stamp of the British
Isles available for Postal and Telegraph Purposes (London, 1899)

chock-letters in jil four corners mstead of two only, laerge crown
watermark, perforated 14

In 1880 the Ime-engiaved one penny stamps were superseded by
the snrface-prmted one of similar value in Venetian red, designed
and printed by Messrs De la Rue & Co
T^ce halfpenny Stamp —October i, 1870 large crown waler-

oiark, lake-red, perforated 14 buperseded lu October 1880 by
De la Rue’s surface-printed stamp
Twopenny Stamp ~First issue, ist (for 0th) May 1840 small

crown watermark, light blue, dark blue, imperforate Second
issue, March 1841 small crown watermark, white line below
” Postage ” and alxive ' dwopence ”, dull to dark blue, imper-
forate Third issue, February (?) 1854 small crown watermark,
blue, dark blue, perforated 16 Fourth issue, March 1855 small
crown watermark, blue, dark blue, perforated 14 Fifth issue,

July 1855 laige croun watermark, blue, perforated i6, blue,
dark blue, perforated 14 birth issue, May

(
5 ) 1857 large crown

watermark, white lines thinner, blue, dark blue, perforated 14,
d.ark blue, perforated 16 Seventh issue, July 1858 large crown
watermark, white lines as in fifth issue, deep to very deep blue,
perforated 16 Eighth issue, April (^) 1869 large ciowm water-
mark, wlute lines thinner, duU blue, deep to very deep blue,
violet blue, perforated 14 Superseded in December 1880 by De
la Rue’s surfacc-pnuted stamp

!

(li
) Embossed Stamps*

I

Produced by L>rydcn Brothers, of Lambeth, from designs sub-

!

mitled by Mr Ormond Hdl of Somerset House, engraved after
Wyon's medal

Sixpence —MsiTch i, 1854 violet, reddish lilac, dark violet,

imperforate Superseded in October 1856 by De la Rue’s surface-
printed stamp

Tenpence —November 6, 1848 pale to very deep chestnut-
brown, imperforate Superseded by Dc U Rue’s surface-printed
stamp in 1867
One Shilling —September ii, 1847 emerald green, pure

green, ycllow-grcen, impeidoratc Superseded m November 1856
by Dc la Rue’s surface-printed stamp

(ui
)

Surface-printed Stamps before rSSo

Twopence -half penny —First issue, July 1, 1875 small anchor
watermark, lilac-rose, perforated 14 Second iseue. May 1876
orb watermark, hlac-rose, perforated 14 Third issue, February

5, 1880 orb watermark, cobalt, and some ultramarine, perforated

14 Fourth issue, March 23, 1881 large crown watcriuirk, bnght
blue, pel forated 14

Threepence —All perforated 14 First issue, Mav i, 1862
heraldic emblems watcrraaik, carmine (pale to deep) Second issue,

March i, 1865 same watermark as alwve, carmine-pmk Third
issue, July 1867 watermarked with a spray of rose, carmine-
pink, carmine-iose Fourth issue, July 1873 watermark as thud
Rsuc, carmine-rose F< /fir issue, January i, 1881 watermark large

crown, rarmmo rose Sixi/i issue, January i, 188^, watermark
as fifth issue, purple shades overprmted with value m deep pink
Fourpence—All perforated 14 First issue, July 31, 1855

w^atirmark small gartei
,
deep and duU carmine Second tssue,

February 1856 walwmark moJium garter, pile carmine Third
tssue, November i, 1856 watermark medium garter, dull rose

Fourth issue, January 1857 w^atermark large garter, dull and

j

pale to deep rose, pink Fifth tssue, January 15, 1862 water-

mark large garter, carmine-vermilion, vcrmdion-red Sixth issue,

I
July 1865 watermark large garter, pale to dark vermilion Stic nth

issue, March i, 1876 watermark large garter, pile vermihon
Fighth issue, Ftbruary 27, 1877 watermark large garter, pale
sage green Ninth issue, July 1880 watermark large garter,

mouse-brown Tenth issue, January i, i88i watermark large

crown, mouse-brown
Sixpence - Ml perforated 14 First issue, October 21, 1856 no

letters in angles, watermark heraldic emblems, dull lilac. Second
issue, December i, 1BO2 small white letters in angles, otherwise
as first issue Third tssue, April i, 1865 large white letters in

angles, othenvise as fiist issue Fourth tssue, June 186^ water-
mark spray of rose, otherwise as third issue, some in bright lilac

Fifth tssue, March i86q as fourth issue, lilac, deep li’ac, purple-

hUc Sixth issue, April i, 1872 as fourth issue, bright chedtnut-

brown Seventh issue, October 1872 as fourth issue, buff. Eighth
issue, Apnl 1873 as fourth issue, greenish grey Ninth tssue,

April f , 1874 watermarked as fourth issue, large coloured tetters in

angles, greenish grey Tenth issue, January i, 1881 large crown
watermark, otherwise as ninth issue hUventh isstw, January i,

1883 • as tenth issue, purple, ovtSrprmted with vedue in deep
pink.

— September ri, 1876* watermark large garter,

chrome-yellow, pade yellow, perforated 14.

Ntnepence —All perforated 14. First tssue, January Z5, 1862
watermark heraldic emblems, ochre-brown, bnght bistre. Second

tssue, December i, 1865 watermark as above, bistre-brown, .straw.

Third issue, October 1867 iVateriUark spriy of rose, straw

j

•—July 1, 1867 watermark spray ot rose, red-brown,

perforated 14.
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One Shilling —All perforated 14 First issue, November i,

1856 watermark heraldic emblems, no letters in angles, dull

green, pale to dark green Second issue, Decembei i, 1862 as

above, small white letters m angles, pale to dark green Third
issue, Februaiy 1865 as above

,
largo white letters in angles

,
pale

to dark green, bluish green Fourth issue, August 18O7 water-
mark spray of rose, otherwise as third issue, pale to dark green,

bluish gictn Fifth issue, September 1873 large coloured letters

m angles, otherwise as fouith issue, light to dark gntn, bluish

green Sixth issue, October 14, 1880 as fifth issue, pale red-

brown Seventh issue, June 15, 1881 watermark large ciown,
otherwise as sixth issue, pale red-brown
Two ShtUtngs —Watermark spray of rose, perforated 14 First

issue, July i, 1867 pale to full blue, very deep blue Second
issue, February 1880 light biovvn

Five Shillings —First issue, July i, 1867 watermarked with
a cross paU, pink, pale rose, perforated 15^ by 15 Second issue,

November 1882 watermark large anchor, carmine-pmk, perfor-

ated 14
Ten Shillings —First t^sue, September 26, 1878 watermuk

cross pate

,

green grey
,
pci forated 1 5^ by 1 5 Second issue, Fcbruai y

1883 watermark large anchor, grecn-grey, perforated 14
One Pound—First issue, September 2O, 1878 watermark cross

pats, brown-violet, perforated by 15 Second issue, December
1882 watermark large anchoi, brown-violet, perforated 14

(iv
) After iSSo

In i88o~i88i the halfpenny, penny, three-hallpenny and two-
penny surface-printed stamps superseded the line-engraved stamps
of the same value, and a new surface-printed stamp of fivcpencc

was introduced These stamps are distinguished from the stamps
alicady described by the absence of plate-numbers and (except

in the penny stamp) of check-letters in the corners, also by the
coarser style of cngiaving necessary for printing by machines
driven bv steam-powoi
One Halfpenny -First issue, October 14, 1880 large crown

watermark, pale gieen, bluish green, dark green, perfoiated 14
Second issue, April i, 1884 slate-blue

One Penny -Januaiy i, 1880 large crown watermarn, Venetian
red

,
pel forated i

\

Three-halfpcnee —October 14, 1880 large crown watermark,
Venetian red, ^rforatod 14
Iwopence —^December 8, 1880 large crowm watermark, pale to

very deep carmine red, perforated 14

Fivepence —March 15, 1881 large crown w^atermark, dark dull

indigo, indigo-black, perforated 14
The Customs and Inland Revenue Act which came into force

on June i, 1881, made it unnecessary to provide separate penny
stamp! for postal ami fiscal purjioses By an act of 1882 (45
& 4b Vict c 72) it became unnecessary to provide separate stamps
for postal and fiscal purposes up to and including stamps of the
value of 2s 6d A new senes was therefore issued —
One Penny —All perforated 14 First issue, July 12, 1881

large crown watermark, 14 pearls in each angle, purple-lilac, purph
Second issue, December 12, 1881 as first issue, ib pearls m eich
angle, purple

Three-halfpence —Apnl i, 1884 large crown watermark, purple,
perforated 14

Twopence —Ditto
Twopence-halfpenny —Ditto
Threepence —Ditto
Fourpence —Ditto, except in colour (sea-greenj
Fivepence —As fourpence
Sixpence —Ditto
Ninepence —Ditto
One Shilling —Ditto
Two Shillings and Sixpence —July 22, 1883 watermark laigc

anchor, purple, dull lilac, dark purple, perforated 14
Five Shillings —April i, 1884 ditto, pale to very deep carmine
Ten Shillings—Ditto, pale blue, cobalt, light to dull blue
One Pound —First issue, Apnl i, 1884 large crown watermark,

3 appeanng in each stamp, orown-violet
,
perforated 14 Second

issue, January 27, 1891 same watermark, bnght green, perforated
14.

Five Pounds—March 21, 1882 large anchor watermark
,
orango-

vermiUon, vermilion, bnght vermilion, |>erforated 14
Following upon the icport of a committee of officials of the

General Post Office and Somerset House, a senes of new stamps,
commonly known as the “ Jubilee " issue, was introduced on
January i, 1887, all of which between one halfpenny and one
bhiUing exclusive were pnnted either in two colours or on a coloured
paper, so that each stamp was printed in part in one or other of
the doubly fugitive inks—green and purple
One Halfpenny —January i, 1887 large crown watermark,

orange-vermilion to bright vernuhon, perforated 14
Three-halfpence,—January i, 1887 as the halfpenny; green

and purpl
Twopence —Ditto green and scarlet to carmine
Twc^rence-halfpenny —January i, 1887* blue paper, watermark

large crown, dark purple, perforated 14

Threepence—January i, 1887 * yellow paper, watermarked with
a large crown, purple, perforated 14

Fourpence —January i, 1887 watcrmaik and perforation as
in threepence, green and brown

Fourpence halfpenny —September 15, 1892 as the fourpence,
green and carmine.

Fivepence —January r, 1887 as the fourpcacc, purple and blue
Sixpence —January i, 1887 pale red W'atcfmaiked with

a large crown, purple, perforated 14 ^
Ninepence —January i, 1887 laigc crown watermark, purple

and blue, perforated 14
Tenpence —February 24, 1890 as the mncpcncc, jiurjilc and

carmine-red
One Shilling,—January i, 1887 as the ninepence, green
The various fiscal stamps ailimttcd to pohlagc uses, the over-

printed ofhcial stamps for use by government departments, and
the stamps specially surcharged for use in the Ottoman Emjiire, do
not call for detailed notice in this article

The disi inctive telegraph stamps arc as follows —
One Halfpenny — Apnl i, 1880 shamrock watermark, orange-

vermilion, perforated 14
One Penny —February i, 187O as the halfiienny, reddish

brown.
Threepence —Perforated 14 First issue, February i, 1876

watcrmaik spray of rose, caimine Second issue, August 1881
watermark large crown, carmine

Fourpence —March i, 1877 watermark large gaitci, pale
sage-green, j^erfoiatcd 14

Sixpence —Perforated 14 First issue, March i, 1877 water-
mark spray of rose, grccnish-grcy Second issue, July 1881 as

first issue, watermark large ciowii
One Shilling —Pcifoiatcd 14 First issue, February 1, 187b

watcrmaik spray of rose, grien Second issue, Ocb bei 1880
watermark spray of rose, pale red-brown. 1 hira issue, Eebruary
1881 watermark large ciown, x^ale red brown

Thtee Shillings —Perforated 1 1 ,
'^1ate blue March 1,

1877 watermark spray of rose Second issue, August 1881
watermark laigc crown

Five Shillings —First issue, February i, 1876 watermark cioss

I

paF, dark to light ruse, perforated 15 by 15} Second issue,

August 1881 watermark large anchor, carmine-rose, perforated
14
Ten Shillings —March i, 1877 watermark cross paU, green-

grey, perfoiated 15 by 15

J

One Pound —March i, 1877 watermark shamrock, brown-
purple, perfoiated 14

Five Pounds —March i, 1877 watermark shamrock, orange-
vtrmiUon, perforated 15^ by 15

In addition to these, there were stamps siieeially prepared for

the aimy tclograi^hs

British Colonies and Dependencies

Australian Commonwealth —In 1905 there were 6654 post
offices open, 311,401,(539 letters and cards, 171,844,868 news-
papers, book-packets and circulars, 2,168,810 parcels, and

13,680,239 telegrams were received and despatched, the revenue
was £2,738,146 and the expenditure £2,720,735

Neiv Zealand —In 1905 there were 1937 post offices open,

74,767,288 letters and cards, 47,334,263 newspapers, book-
packets and circulars, 392,017 parcels, and 5,640,219 telegrams

were dealt with The revenue from the post office wPs £410,968,
and from telegraphs £273,911, while the expenditure on the post

office was £302,146 and on telegraphs £276,581

Dominion of Canada—In 1905 there were 10,879 post offices

open
, 331,792,500 letters and cprds, 60,405,000 newspapers,

book-packets and circulars, and 58,338 parcels were received

and despatched. The revenue from the pest office amounted
to £1,053,548, and from telegraphs £28,727, while the expendi-

ture was, on the post office £952,652, and on telegraphs £78,934.

Cape of Good H&pe—The number of post offices open in 1905
was 1043; 7,596,600 letters and cards, 3,706,960 newspapers,

book-packets and circulars, 536,800 parcels, and 6,045,228

telegrams were dealt with The revenue from the post office

was £423,056, and from telegraphs £206.842, the expenditure

being £456,171 on the post office and £272,863 on telegraphs.

British India —In 1905 there were 16,033 P^st offices open,

597,707,867 letters and cards, 76,671,197 newspapers, book-

packets and circulars, 4,541,367 parcels, and 9,098,345 tele-

grams were dealt with The revenue from the post office was

£1,566,704 and from telegraphs £733,193, while the expenditure

was, on the post office £1,199,557, and on telegraphs £546,914
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France

The French postal system was founded by Louis XI (June

19, 1464), was largely extended by Charles IX (1565), and
received considerable improvements at various

periods undei the respective governments of
niBtory.

^
,

In 1627 France originated a postal money-transmission system,

a system of cheap registration for letters. The postmaster who
thus anticipated modem improvements was Pierre d’Alm^ras,

a man of high birth, who gave about £20,000 (of modern money)
for the privilege of serving the public The turmoils of the

Fronde wrecked much that he had achieved The first farm of

postal income was made in 1672, and by farmers it was adminis-

tered until June 1790 To increase the income postmastei-

ships for a long time were not only sold but made hereditary

Many administrative improvements of detail were introduced,

indeed, by Mazarin (1643), by Louvois (c 1680 seq ), and by

Cardinal de Flcury (1728), but many formidable abuses also

continued The revolutionary government transferred rather

than removed them Characteristically, it put a board of post-

masters m room of a farming postmaster-general and a con-

ti oiling one Napoleon (during the consulate^) abolished the

board, recommitted the business to a postmaster-general as it

had been under Louis XIII
,
and greatly improved the details

of the service Napoleon’s organization of 1802 is, in substance,

that which now obtains, although, of course, large modifications

and developments have been made from time to time

The university of Pans, as early as the 13th century^ pos-

sessed a special postal system, for the abolition of which m the

18th it received a large compensation But it continued to

possess certain minor postal privileges until the Revolution ^

Mazarin’s edict of the 3rd of December 1643 shows that France

at that date had a parcel post as well as a letter post That edu t

creates for each head post office throughout the kingdom three

several officers styled respectively (i) comptroller, (2) weigher,

(3) assessor, and, instead of remunerating them by salary, it

directs the addition of one-fourth to the existing letter rate and
parcel rate, and the division of the surcharge between the three

Fleury’b edicts of 1728 make sub-postmasters directly respon-

sible for the loss of letters or parcels, they also make it necessary’

that senders should post their letters at an office, and not give

them to the carriers, and regulate the book-post by directing

that book parcels (w^hether MS or printed) shall be open at the

ends ^ In 1 7 58, almost eighty years after Dockwra’s estab-

lishment of a penny post in London, an historian of that city

published an account of it, which in Pans came under the eye
of Claude Piarron de Chamousset,*^ who obtained letters-patent

to do the like, and, befoie setting to work or seeking profit for

himself, issued a tract with the title, Memoire sur la petite-poste

etablie d LondreSj sur la modele de laquelle on pourrati en etabhr de

semblables dans les plus grandes vtlles d^Europe The reform
was successfully carried out

By this time the general post office of France was producing

' For the details, see Ency Brit
,
8th ed

,
xviii ^20-424, and

Maxime du Camp, L'Administration dcs Postes," in Revue des
deux mondes (1865), 2nd senes, voL Ixvii p 169 sa]

2 28 Pluviose, an XII = the i8th of February 1804
^ Le Qiuen de la Neiifville, Usages des posies (1730), pp 59-67,

80, 121-123, 147-149, 286-291, Maxime du Camp, op cti passtm,
Pierre Clement, Appreciation des consequences ae la reforme
postale

f
passim ,

Lord, Gazette rtmee (Aug 16, 1653), Fureti^re, Le
Roman Bourgeois (in Du Camp, ut supra) ,

“ Die ersten Postcinricht-
ungen, u s w ,** in L* Union postale, viii 138, Ordonnances des Rois
de France, as cited by A. cie Rothschild, Histoire de la poste-aux-

lettres (3rd ed
, 1876), 1 171,216,269. WequoteM de Rothschild's

clever book with some misgivings It is eminently sparkling in

style, and most readable, but its citations are so given that one
IS constantly in doubt lest they be given at second or even at third
hand instead of from the sources. The essay of M du Camp is,

up to its date, far more trustworthy. He approaches his subject
as a publicist, M. de Rothschild as a stamp-collector

< There are several charters confirmatory of this original pnvilege
The earliest of these is of 1296 (PhiUp “ the Fair ").

Ordonnances, &c
,
as above

" There is an interesting biographical notice of Piarron de
Chamousset in Le Journal offictel of July 5, 1875

a considerable and growing revenue In 1676 the farmers had
paid to the king £48,000 in the money of that day A century

later they paid a fixed rent of £352,000, and covenanted to pay
in addition one-fifth of their net profits. In 1788—the date
of the last letting to farm of the postal revenue—the fixed and
the variable payments were commuted for one settled sum of

£480,000 a year T he result of the devastations of the Revolu-

tion and of the wais of the empire together is shown strikingly

by the fact that in 1814 the gross income of the post office was
but little more than three-fifths of the net income in 1788. Six

years of the peaceful government of Louis XVIll raised the

gross annual revenue to £928,000 On the eve of the Revolution

of 1830 It reached £1,348,000 Towards the close of the next

reign the post office yielded £2,100 000 (gross) Under the

revolutionary government of 1848-1849 it declined again (falling

in 1850 to £1,744,000), under that of Napoleon III it rose

steadily and uniformly with every year In 1858 the gross

revenue was £2,296,000, in 1868 £3,596,000.

The ingenuity of the French postal authorities was severely
tried by the exigencies of the Cterman War of 1870-71 The
first contrivance was to organize a pigeon service (see

also Pigeon Post), carrying microscopic despatches Figeoaand

prepared by the aid of j^hotographic aj^phances ^ The
number of postal pigeons employed was 363, of which
number fifty-seven returned with despatches During the height
of the siege the English postal authorities received letters for
liansmission by pigeon post into Pans by way of Tours subject
to the regulations that no information concerning the war was
given, that the number of words did not exceed twenty, that
the letters were delivered open, and that 5d a word, with a registra-

tion fee of 6d was picpaul as postage At this rate the postage
of the 200 letters on each folio was ^^40, that on the eighteen pellicles

ol sixteen folios each, earned by one pigeon, £11,520 Each des-
patch was repeated until its arrival had been acknowledged by
balloon post, consequently many were sent off twenty and some
even more than thirty times The second step was to establish a
regular system of postal balloons, fifty-one being employed for letter

service and six for telegraphic service To M Durnouf belongs
much of the honour of making the balloon service successful On
the basis of experiments earned out by him a decree of the 26th of
September 1870 regulated the new postal system Out of sixty-

four several ascents, each costing on the average about /200,
fifty-seven achieved then j^urpose, notwithstanding the building
by Krupp of twenty guns, supplied with telescopic apparatus,
for the destruction of the postal balloons. Only five were captured,
and two others were lost at sea The aggregate weight of the letters

and newspapers thus aerially mailed by the French post office

amounted to about eight tons and a half, including upwards of

000,000 Ictlcis, and, Dcsidcs the aeronauts, ninety-one passengers
were conveyed The heroism displayed by the French balloon
postmen was equalled by that of many of the ordinary letter-

carriers in the conveyance of letters through the catacombs and
quarries of Pans and its suburbs, and, under various disguises,

often through the midst of the Prussian army Several lost their

lives m the discharge of their duty, in some casts saving their

despatches by the sacrifice ** During the war the Marseilles route
for the Anglo-Indian mails was abandonc 1 They were sent
through Belgium and Germany, by the Brenner Pass to Bnndisi,
and thence by Italian packets to Alexandria The French route
was resumed in 1872

7 The despatches carried by the pigeons were in Ihe first instance
photographed on a reduced scale on thin sheets of paper, the original
wTiting being preserved, but after the ascent of tne twenty-fifth
balloon leaving the city an in^proved system was organized The
communications, whether public despatches, newspapers or private
letters, were printed in ordinary type, and micro-photographed on
to thin films of collodion Each pellicle measured less than 2 m
by I, and the reproduction of sixteen folio pages of type contained
above 3000 private letters These pellicles were so light that
50,000 despatches, weighing lees than i gramme, were regarded as
the weight for one pigeon In order to ensure their safety diinng
transit the films were rolled up tightly and placed in a small quill
which was attached longitudinally to one of the tail feathers of

the bird On their arrival in Pans they were flattened out and
thrown by means of the clcctnc lantern on to a screen, copied by
clerks, and despatched to their destination This method was
afterwards improved upon, sensitive paper being substituted for
the screen, so tliat the letters were printed at once and distnbuted.

® Seventeenth Report of the Postmaster^General, p 7
® Boissay, “ La roste et la t616graphie pendant le si^e de Pans,"

in Journal des economtstes, 3rd senes, vol xxii pp. 1 17-129 and
pp 273-282 Cf Postal Gazette (1883), i 7

Sixteenth Report of the Postmaster-General, p 8.
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POST, AND POSTAL SERVICE
The comparative postal statistics for all France during the

rears 1900 and 1905 stand thus *—

•

1900 1905.

No No
980,629,000 1.11 3.090 .000

Post-cards 62,591,000 450,8^,000
Newspapers, printed matter,

1,390,246,000samples, circulars, &c 1,441 713,000
Value of money/French francs 1,422,736,000 1,834,360,000

orders \ Interna tl ,, 56,210,000 73,229,000

Value of postal orders ,

.

40,688,000 54,582,000

Receipts
|

209,982,000
8

.399 .
0‘’o

261,454,000
10,458,000

The savings banks system of France, so far as it is connected

vith the postal service, dates only from 1875, and began then (at

irst) simply by the use of post oUices as agencies and feeders foi

he pre-existing banks Pnor to the postal connexion the aggre-
gate of the deposits stood at ^^^2,920,000 In 1877 it reached

^32,000,000 Postal savings banks, stnctly so called, began only

luring the year 1881 the close of 1882 they had 210,712
Icpositors, with an aggregate deposit of /i,872,938 sterling, in

905 they had 12,134,523 depositors, with an aggiegate dt*posit

rf p29,o94>i55

Tlie union of the telegnxph with the post office dates only

rom 1878 The following table gives the figures for 1900 and

905 —
1900 1905

Length of line / kilometres

\ miles
117,550

7 L004
1 29,826
80,022

Length of wire
fkilometres

^ miles
388,814
24^*153

4 ' 8,331

259,784

Total gross receipts
| 1

43 ,977 />^<^

1,759,000
46,490,000

1 ,8()o,ooo

Number of messages forwarded
Homo servic. ^(>,72 ^,000 30 ,4 H><x>o
International 1 ,j74 ,ooo 3,686,000

Amount ot International Ulc-
graphic money orders

From foreign countries to
France . ( Total francs) ^,145.455 *0,239,546

L'tom France to foreign
countries (Total francs) 0,124,91 ^

1

4,754,960

The postal telephonic system began in 1879

able gives the figures for 1901 and igo^ —
The following

1901
1

190S 1

Length of line 1
kilometres

i miles
30,142
18,718

46,992
29,182

Length of wire f
kilometres

t miles
4 “i 5,287
281 ,491

498,389
309,300

Messages 175.340,000 232,727,645

Receipts / francij

u •

17 518,000
701,000

2 3,493,000

940,000
j

BIBLIOGR^PHY — F d’Alm^ras, R^^lemcfU •^ut Ic port des lettres

1027), Le Quitn de la Neiifville, Usages des pastes (1730) ,
Rowland

fill, Report to the Chancellor of the h^'chequer on the French Post

)flice (1837), Annuatre des pastes (from 1850- ), M du Camj),
De L'admimstratioii . et dc I'hotel des postes," in Revue

>5 deux mondes (18O5), 3rd senes, Revue des postes et UlSgraphes
pub at various periods), A dc Rothschild, Htslotre de la poste-

\ux4ettres (1875), ‘ lintwickelung des Post- u 1 elegraphenwesens
u Frankrcich," m Archtv f Post u Fckgraphte (1882), “ Dn
ranzbsiscUen Postsparkassen,” and other articles, 111 L' Union
>0stale (Bejrne)

Austria-Huxg\ry

The Austrian postal system is among the oldest on record

Vienna possessed a local letter post and a parcel post, on the

ilan of prepayment, as early as May 1772, at which date no
uty in Germany possessed the like This local post was es-

ablished by a Frendunan (M Hardv) and managed by a Dutch-
nan (Schooten) * Thirteen years after its organization it became
nerged m the imperial post The separate postal organizations

)f the empire (Austria) and of the kingdom (Hungary) date from

.867. In Austria the post office and the telegraph office are

^ Loeper, " Organisation des postes de ville,'* in VUmon postale,

ni I seq

placed under the control of the minister of commerce, in Hun-
gary under that of the minister of public works. The following

table gives the figures for 1900 and 1904 —
Austria

1900 1904

Post offices . No
Letters and post-cards . . „
Newspapers . . „
Packet post
Ordmary packets kilogs

Registered pack ets f kronen
and letters 1/ .

Receipts
. |

^onen

l kronen
Expenses ...

1.193.418.000
116,000,000

37.521.000
8.043.570.000
335.148.000
107.718.000

4,|88,ooo
98.412.000
4,100,000

8,327
1,421,107,000
144.986.000

44,624,000
^^,323, 170,000
346.799.000
123.919.000

5.163.000
121.749.000

5.073.000

Hungary

1904

Post offices . . No
I etters, newspapers, <5i:c . ,,

Packet post
Ordinary packets ,,

Packets with de-r^
dared value and^

^money lettirs *
1

Reimbursements and
f
korona

money orders \ /

Postal orders
|^orona

Receipts

Expenses
jkoromi

4,923
487.670.000

6,256,900,000
260.701.000

1 ,^^ 5 , 591,000
1

45.649.000
27.470.000
i,i 4 5 ,o<xj

47.103.000 I

1.962.000
j

39,912 000
1.663.000

5,097
584.081.000

21.367.000

4.9 Vj, 403,000
205.683.000

1,253,440,000
52.226.000
30.397.000
1 ,2 (>6,000

57.067.000
2.378.000

44 560 000
1.857.000

German Empire

The Prussian postal system developed mainly by the ability

and cncrg> of Dr Stephan, to whom the organization of the

International Postal Union - was so largely mdebted, into the

admirably organized post and telegraph office of the empire

—

began with the Great Elector, and with the establishment m
1646 of a Government post from Cleves to Memel Fredeiick II

largely extended it, and by his successor the laws relating to

it were consolidated In Strasburg a messenger code existed

as eaily as 1443 A postal service was organized at Nurem-
berg in 1570 In 1803 the rights m the indemnity -lands

(Entschadigungdandcr) of the counts of Taxis as hereditary

imperial postmasters were abolished The first mail steam-

packet was built 111 1821, the first transmission of mails by
railway was in 1847, the beginning of the postal administration

of the telegraphs was m 1849, and, by the treaty of postal

union with Austria, not only was the basis of the existing system

of the posts and telegraphs of Germany fully laid, but the germ
was virtually set of the International Postal Union That
treaty was made for ten years on the 6th of April 1850,

and was immediately accepted by Bavaria. It came into full

operation on the ist of July following, and then included

Saxony, Mecklenburg-Strelitz and Holstein. Other German
states followed, and the treaty was renewed in August i860

The following table gives figures for 1900 and 1905 —
Igoo 1905

Post offices No
Letters received . „
Letters and parcels f

received (valuer ,
* T

declared)
)tooo marks

Parcels received (value not / -aj

declared) .

Postal orders re-/ . . ,,

ceived . . \ 1000 marks

32,135
2

,893 ,555,000

10
,
508,000

• 5 ,984,425

1 53 ,985,000

126
,217,209
7,868860

33.105

3 ,855 ,369,000

10
,
518,000

16
,
215,800

186
,038,000

162
,
800,261

9,807,934

* The International Postal Union was founded at Berne in 1874
All the countries of the world belong to it, with the exception ol

Afghanistan, Baluchistan, China, Abyssinia and Morocco Con-
g^esses have been held at Pans (1878), Lisbon (1885), Vienna

(1891), Washington (1897) and Rome (1906)



POST, AND POSTAL SERVICE
Telegraphs *

1900 1905

Y ,4 K f kilometresLength of hne .

of which under- j kilometres

ground . 1 miles

T X i kilometres
*

Length of wire

of which under- j kilometres
ground \ miles

Number of offices open to the

public . ...
;

Receipts
|Mark"

j

Number of messages I

Home service . I

International . . ,
'

108.500
f>7.378

10,969
6,812

424.500
203,614

49,934
31,009

20,768
S3,065,590
^<^25,724

28,643,849
12,350,840

,17.738
73,115
11,460

7,117
409,801

291,740
52,014
32,^01

20,912
39,592,009
1,940,607

30,27s,833
13,300,309

* Exclusive of WuUteinbcrg and Bavaria

1 elephones

igoi 1905

Length of line miles
Length of wire . ,

N umber of messages

59,400
731,174

700,226,337

85,450
»,072,415

1,207,400,000

Bibliooraphy - Von Bcust, VcysulJi etnev ansjukvlichen Lv-
klarufig des Postregals, . tnsbesonderc in Anschauimg d h font

Reiohs I eutschey Nation (s vols
, Jena, 17^7-1748), Avis instructif

au puoltc . . .
pour la petite poste [de Vienne] (1772), Ueber dte

kletne Post tn Wien (1780), A Flegler, Zuf Gesih d Posten (1858),
Stephan, Hem ,

A d pveuss Post (1859), Eischcr, Dte Verkehrs-
anstalten des deutsohtn lieuhs (187^), Von Linde, Haftvtfbtndliihheit

d Postanstalt, W Kompc, Das Handehge^etzbuch u aas Postrecht,

Gad, Dte Haftpflicht d d, Posianstalten (1803), Pug Hartmann,
Bntwickelungsgesch d Posten (18O8), P D Fischer, Dte d Post-

und Telegraphte-Gesetxgebmig
,
O Dainbach, Das Gesetz nber das

Postwesen des deutschen Retchs (1881), Archiv f Post ti Telegraphie

,

F X von Neumann-Spallart, Uebersuhten uber Vnkehr in d
]V eltwirthschaft, Deutsche \ tykehyszeitung

,

W Lenz, KaUchtsmus
d d* Keichspost

Italy

The origin of the Italian post office may be traced \ irtually

to Venice and to the establishment of the “ Corrien di Venezia
”

early in the i6lh century As early as 1818 the Sardinian post

office issued stamped letter-paper The total number of

letters, newspapers and book-packets conveyed in 1862 was but

111,733,319 In T900 there were 7234 post offices; letters con-

veyed amounted to 180,349,449, post cards 82,544,547, news-

papers, &c, 301,495,580, samples 9,117526, official letters,

franked, 46,302,121, postal packets 8,170,988, and registered

letters of a declared value of £12,931,026 The receipts

amounted to £2,429,000 and the expenses to £1,980,000

United States
The early history of the post office in the British colonics in

North America has been referred to above Benjamin Franklin

was removed by the home department from his office of post-

master-general in America in 1774 On the 26th of July

1775 the American Congress assumed direction of the post

offices, re-appomting Franklin to his former post Shortly

afterwards, when Franklm was sent as ambassador to France,

his son-in-law, Richard Bache, was made postmaster-general in

November 1775
In 1789 the number of post offices was 75; in 1800, 903; in

1825, 5677, m 1875, 35.734; m 188^, 51,252, m 1890, 62,401,

in 1895, 70,064, in 1900, 76,688; and in 1905, 68,131

The following table gives the financial statements for a num-
ber of years—

Year.
Extent of post
routes in miles Revenue. Expenditure.

1875 277,873 $26,791, •560 $33,611,309
1880 343,888 33,315,479 36,542,804
1885 365,251 42,560,844 49,533,150
1890 427,991 60,882,097 65,930,717
1895 456,026 76,983,128 86,790,172
1900 500,982 102,354,579

152,826,585
107,740,268

1905 486,805 ,67,399,169

195
The revenue quoted does not include any allowance for

the large quantity of official matter earned for other public

departments, &c., indeed, the postmaster-general, m his Report
for 1906, estimated that i£ the due allowance were made it

would add approximately $20,000,000 to the revenue llie post
office department is compelled to carry anything sent under a
picnalty frank, and franks are used by all the departments and
their agents for the purpose of cany ing everythmg they choose
to send {Report^ postmaster-general, 1893) The expenditure
does not include the amounts certified to the Treasury for

the transportation of mails ovei aided Pacific railways, or any
allowance for the use of such buildings as are provided by the
government.

Contrary to expectations repeatedly expressed, each year shows
a deficit 1 his is partly explained by reductions in charges The
rate of postage on first-class matter was reduced from three cents
to two cents on the ist of October 1883, and the umt of weight
was increased from half an ounce to one ounce on the ist of July
1885 On the latter date also, the postage on second-class matter
was reduced from two cents to one cent per pound This low rate
has led to wholesale violation of the purpose of the law In lus
report for 1890 Mr Emory Smith, po&tmaster-gcneral, estimated
that '* fully one-half of all the matter mailed as second-class, and
paid for at the pound rate, is not properly second-class within the
intent of the law ", and that the eost of mere transportation of
this wrongly classed matter exceeded the revenue derived from it

by more than $12,000,000 for the ytar

Until 1863 the rates of posLige were based upon the dis-

tances over which the mails were conveyed In 1846 these

rates were— not exceeding 300 m, three cents, exceeding
300 m ,

ten cents In 1851 the rates were reduced to three

cents for distances not exceeding 3000 m and ten cents for

distances exceeding 3000 m The use of adhesive postage
stamps was first authoiized by act of Congress, approved on
the 3rd of March 1847, ^st of June 1856 prepay-
ment by stamps was made compulsory In 1863 a uniform rate

of postage without regard to distance was fixed at tliree cents,

and on the ist of October 1883, the rate was further reduced
to two cents, the equivalent of the British penny postage.

All mail matter for distribution within the United States is divided
into four classes First-cla^s matter includes letters, postal cards,
post cards and anything sealed 01 closed against inspection Second-
class matter includes all newspapers and periodicals exclusively
in print that have been ** entered as sccond-clasw mattei," and are
regularly issued at stated intervals as frequently as four times
a year from a known oHice of publication and mailed by publishers
or newsagents to actual subscribers or to newsagents for sale, and
iKwsjiapcrs and publications of this class mailed by persons other
than publisher^? The ^ates of postage to publishers are one cent
a pound, and to other than publishers, one cent for each four
ounces Ihird-class matter includes printed books, pamphlets,
engravings and circulars in print or reproduced by a copying
process The rate for third-class matter is one cent for each two
ounces Fourth cla^^ matter is all mailable matter not included
in the three pieceding classes which is so prepare'd for mailing as
to be easily withdraw n from the wrapper and examined The rate
IS one cent for each ounce.
The franking privilege, which had gro\n to be an intolerable

abuse, was temporarilv abolished in 1873, but the post office now
carries free under official " penalty ’’ labels or envelopes (2 e

envelopes containing a notice of the legal penalty for tiieir un-
authonzed use) matter winch is of an official character, the
privilege being extended to congressmen and government officials

(sec Franking) As late as i860 the mails conveyed nothing but
wntten and printed matter They now admit mvarly every known
substance which does not exceed four pounds in weight (this re-

stnction does not apply to single books), and which from its nature
IS not liable to injure the mails or the persons of postal employes

A delivery system existed in a number of cities of the Union in

1862, the earners remunerating themselves by the collection of a
voluntary fee of from one to two cents on each piece of mail
delivered A uniform free delivery system was first authorized
by law on the 3rd of March 1863, and was established on the

succeeding ist of July in forty-nme cities The number of

carriers employed the first year was 685 On the ist of July

1884 there were 3890 letter-carriers m one hundred and fifty-

nme “ free delivery cities.’'

The free delivery service has grown rapidly. On the i st of July

1901, 866 cities and towns were mcluded in the scheme, and
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16,389 letter-carriers were serving a population of 32,000,000

An extension to rural districts was started in 1896, and by
December 1901, 4,000,000 of the rural population were within

the scope of free delivery. Since the ist of October 1885 a

system hcis been in force for the immediate delivery by
special messengers of letters, pai cels, &:c

,
for addresses within

certain areas A special ten-eent stamp (or its equivalent) is

lequired in addition to theordinar\ postage

The registry system did not attain any degree of excellence

until after iSOo, and the money-order system was hrst established

in 1804 Ihe aggregate number of money oidcrs, domestic and
foreign, issued during the fiscal year 1900 was (>1,497,861, of the

value of $507,503,719 \ st(p tow'urds the popularization of the

registry system was authorized in December 1899, letter-earners

in many city districts now accept and register letters at the door
of the householder Sea post offices for sorting mails duiing the

Atlantic transit wctc established in December 1890 on the steamers
of the North Oermaii Lloyd and Hamburg-American hues, and later

on the vessels of the Intel national Navigation Company This
plan efteets a saving of from two to fouiteen hours in the delivery

of mails from Europe The issue of " postal notes,” commenced
in 1884, was abandoned in 1894 The introduction of “ postal

checks ” for small fixed amounts has been advocated A new
postal convention with Canada removing the former restriction

against sending merchandise, came into force on the ist of March
l^88 Uniformity ot postagt rates having been picMously tstab
lished, the United States and Canada became yirtually one postal

ten itory

A conyention lor an exchange ot pareds with Jamaica, admitting
articles not exceeding 11 Ih, was agreed to in 1887, and since

then conventions on similar lines have been concluded with other
colonics and countries in America ihe first ariangemcnt of
the kind with any European country was made \%ith (*< rniawy,

and came into operation on the ist of October 1899 The postal

laws, regulations and domestic conditions of the United States
have been extended, by act of Congress, to Porto Rico and Hawaii
The “ island possessions ” (Guam, the Philippine Archipel«»go and
Tutmla) have also been brought within the scope of the dome'stic

conditions, including the rates ot postage Tin service introduced
into Cuba, though modelled on the American plan, is practically

autonomous

Telegraphs —The formation of a postal telegraph s\stem has

continued to be a subject of discussion by the posimasters-

general In his report for the year 1888 D M Dickinson pro-

posed the appointment of an expert commission authorized

to erect shoit experimental lines ITis successor John Wana-
maker, for four years vigorously advocated a limited postal

telegraph serMce Under this proposal, contracting telegraph

companies were to furnish lines, instruments and opcTators, and
to transmit messages at rates fixed by^ the go\crnment, the

depaitment was to receive a small sum per message, to cover

Its expenses in collection and delivery In 1894 Mr Bissell

expressed the opinion that a government system would be

unprofitable and inexpedient

Savings Bankd —The establishment of postal savings banks
was also recommended by Mr Wanamakcr in his repoits for the

years 1889 to 1892, and by J A (iary in 1897 What is regarded

as a step m this direction was taken in 1898, when the postal

regulations were modified to allow money oiders to be made
payable at the office of issue This change is described by Mr
Emory SmitJi as “establishing a mild and very convenient

adaptation of the European savings bank sv^stem, without the

payment of interest ” (Sec Savings Banks )

Authorities.—Postrnaster-Cicncr U's Annual Ke|X)rts Joyce,
History of the British Post Office (1893), J Wilson Hyde, The Post
tn Grant and Farm (1894), A H Norw^ay, History of the Packet
Service (1895), F E Baines, Forty Years at the Post Office (1895),
Raikes, Life of Rt Hon H C Raihes (1898), If Union postale

nmverselle
,

sa fondation et son dheloppemcnt (Lausanne, 1900)

,

m6moire publi6 par le bureau international k Toccasion de la

celebration du xxv'u*^ aimiversairc de Turnon 2-5 juillct 1900 ,
Sta-

iistiqiie fy^tidrale du service postal (Bern), Statistique ginh ale de la

UlSgraphie (Bern)
The vanous postal and telegraph rates and regulations of the

United Kingdom are set out in the quarterly Post Office Guide
(price Od ). (T A I

)

POST AND PAIR9 a (ard game popular in the i6th and 17th

centuries A hand consisted of three cards, a pair roy'-al ranking

highest, or failing this, the highest pair Another name of the

game was Pink

POSTER, <i placard in the form either of letterpress 01

illustration, for posting up or otherwise exhibiting in public to

attract attention to its contents According to Brewer’s

Dteitonary of Phrase and Fable, before the Fire of London the rails

and posts which protected foot-passengers in the streets were

used for affixing theatrical and other announcemcnl-s, whence
the name of posting-bills or posters, and in later limes the name
has come more generally into use for any faii^y large separate

sheet, illustrated or not, used to t’ltiact publuitv, even though
not actually^ posted up In the article Advertisements the

use of posters is discussed, and newspaper posters (01 contents

bills) under Newspapers But the illustrated poster has come
to represent a spec lal form of artistic design

Ihc earliest examples of pictorial posters were adorned with
rough woodcuts When lilhogiaphy became a common commercial
process, wood-blocks ccastrl U) lx t mploycd The modern aitistic

poster made a definite beginning in France about 1830, with a
design by Lalancc to aclvcrtise a book entitled Comment ineuvoit

les femmes His example was followed by C Nanleiul, D A M
Rallel, Gavarni, Bertrand, Grand ville, Tony Johannot, E de

' Beaumont, 1 H Frcrc, Edouard Manet and other artists of high
repute Most of these carl> designs were pnntetl in black on w^hite

or tinteel paper Between i8()0 and i86(> crude attempts at print-

I ing posters in colouis were made in both France and England
In 1K66 Jules Chalet began what was destined to lx the most
noticeable senes of pictorial placards in existence

,
a series containing

over a thousand items Ch^ret was originally employed in a litho-

graphic t stabhshinent in England beloic lie began to work ioi him-
self, and he used his knowledge there acquired to adapt all three
primary colours, economically used, to astonishingly brilliant ends
For a considerable time h(‘ rcmaiiud without a rival, though he
had hosts of imitatois J'ugDie Giassct, 1 decoiativc designer
of great versatility, produced the first of a small number of placards
which, though inicnor as advertisements to those of Chert t, w'cic

learned and btautifiil dtcor.Uions Somewhat later a sensation
was caused in Pans by the mordantly grotesque posters of Hc^iri

de Toulouse-Lautrec, in which the artist reduced detail to a mini-
mum and obtained bold effects by the employment of large masses

I
of flat colour liuporlaiit work, similar in character to Lautrec's,

! was pioduced by Ibels, Bonnaid, 1 A Sttinlen and others A new
I and contiary dirt cl ion was given to poster design by Mucha, a

j

Hungarian rtsident in Pans, whose placar Is arc maiked by dtlicatc

I
colour and richness of detail The following ore amongst Fiench
artists who have designed posters of conspicuous merit J L

' Forain, Willettc, PaRologue, Sinet, Jossot, Rocdel, Mayct, Cazals,

j

Bidis, be Feure, A Guillaume, Ranft, RGaher-Dumas, T Valloton
I and Metivet Occasionally eminent Fiench painters, such as
Carn^re, Boutet dt Monvel, Amaii-Jcan, Schwabe, have made
essays in poster-designing

In England the first at lists of repute to attempt the pictorial

placard were God frov Durand and Walter Crane, but the first

bill to attiact widtspnad attention was one by Fred Walker to
advertise a dramatized veision of The Woman in White (1871)
This w'as engraved on wood by W H Hooper Shortly after this
tiiTH' pictures by Royal Academicians and others began to be re-

produced as advertisements (the best-known ease being tliat of
Sir John Millais’s “ Bubbles ”), but these have nothing diicctly
to do with poster-d( signing Stacy Maiks, Hubert von Herkomcr
(the great postci for the Magazine of Art), bir Edward Poynter
and Sir James Linton are among popular painters who have made
special drawings foi leprod notion as posteis
About 1894 the English pester began to improve Designs by

Aubrey Bt.irdslcy lor the Avenue Theatre, by Dudley Hardy for
various plays, and by Maurice Greitfenhagcn for The Pall Mall
Budget, were widely noticed by reason ol their originality, sim-
plicity and effectiveness Simplicity was earned even farther by

‘ the Beggarstaff Brothers ” (James Pryde and William Nicholson),
whose posters arc pci haps the most original >et produced by
Englishmen Among other British designers the following ha\e
executed artistic and interesting placards Frank Brangwyn,
R Anning Bell, John Hassall, Cecil Aldin, Phil May, Leonard
Ravcn-Hill, Henry Harland, Robert Fowler, Wilson Steer, Charles

1
K Mackintosh, MacNair and MacDonald, ICdgar Wilson, Charles

j

I Foiilkcs, Mabel Dcarmci, Albert Monow and C Wilhelm
I Poster design on the continent of Europe has been latgcly influ-

enced by French w'ork, but designs of much originality have been
made in Germany, Belgium, Italy and ^ain In Germany,
among the most typie il posters arc those of 4atUer, Otto Fisclier,

(»ysis, T T. Heme, Speyer, Max Klinger, Dasio, Hofmann and
L Zumbrusch The principal Belgian designers include Privat
Livemont, Rasswnfosse, Berdimans, Meunier, Duyck and Crcspin,
V Mignot, Donnay, Evenepoel, Cassiers and Toussaint Of
Italian designers those whose work is most characteristic are Mata-
loni and Hohenstein, while the best Spanish posteis—those to
advertise bull-fights and fairs—arc mostly anonymous The
Spamsh artists Utnllo and Casas have signed posters of more than
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ordinary ment. Curious if not very artistic bills have been pro-
duced in Russia, and 111 Austria good work has been done by Orhk,
Schliessmann, Oliva and Hynais

In the United States of America, however, with the exception
of some designs by Matt Morgan, few posters of artistic interest

were xiroduced before i 88q, in which year Louis J Rhead commenced
a notable scries of decorative placards Will H Bradley began
to produce his curious decorative grotesque posters a little later

If American artists are behind h.uropeans in the artistic designing

of large posters they have no rivals in the production of small
illustrated placards for publishers of books and magazines Chief
among those who have devoted themselves to this branch of poster
design IS Edwaid Pentield Others who have achieved success

in it include Maxfield Parrish, Ethel Reed, Will Carqueville, J J
(xould, J C Ley endecker, Frank Hazenplug, Charles Dana Gibson,
Will Denslow, Florence Lundbourg and Henry Mayer

Exhibitions of artistic posters have been held in the chief cities

of Europe and America, and the illustrated placard has already
a literature of its own In England a monthly magazine (The
Poster) was for a time specially devoted to its interests, and col-

lectors are numerous and enthusiastic
Sec Ernest Maindron, Lts Afftohes tllustrdes (Pans, 1895), Les

Maitres de Vafjiche (Pans)
,
Les Affichcs Hrang'res tllustvies (Belgium,

\ustria, Great Britain, United States, Germany and Japan) (Pans,

1897), Charles Hiatt, Picture Posters (London, 1895), J L Spousel,

Das Moderne Plahat (Dresden, 1897), Vrsene Alexandre, M H >

Spiclmann, H C Bimner and jaccacci, The Modern Poster 1

(New York, 1895) Eli
)

POSTERN (from O. hr postente^ posierle, Late Lat posterula,

small back-door, posterns, behind), a small gateway in the

enceinte of a castle, abbey, &c
,
from which to issue and enter

unobserved. They are often called “ sally ports (See Gate )
POSTHUMOUS, that whuh appears or is produced after the

author or creator, and thus applied to a literary work or

work of art published or produced after its author’s death,

or especially to a child born after the death of its father.

The Latin postumus, latest, last, from whuh the word is

derived, is foimcd from post, after, but it tw'S in Late Latin

connected with humare, to place in the ground {fwtnus), to

bury
P'OSTICHE, a Ficnch term for a pretentious imitation, a

counterfeit, particularly used of an inartistic addition to an

otherwise perfect work of art. The French word w^as adapted
from the Italian postucio, from Latin positus, placed, added

POSTIL, or Apostil, properly a gloss on a scriptural text,
'

particularly on a gospel text, hence any explanatory note on

other writings The word is also applied to a general commen-
tary, and also to a homilv or discourse on the gospel or epistle

appointed for the day '1 he word in Medie\ al L^itm was positlla,

and this has been taken to rcpiesent post ilia sc veiba texlus,

i e “ after these words of the text ” (see Du Cange, Glossarium,

s 0, posiillae), but the form “ apostil ” may point to the Latin

appostium, placed near or next to

POSTILION (through the Fr from the Ital positgitotte),

a postboN
,
rider of a post-horse, hence any swift messenger,

but more particularly the rider of the near horse of a vehicle

drawn by two or more horses where there is no driver. The
swift travelling postchaises of the 18th and early 19th centuries

were usually driven by postilions.

POSTUMIA, VIA, an antient highroad of northern Italy,

constructed in 148 b c. by the consul Spurius Postumius Albinus

It ran from the coast at Genua through the mountains to

Dertona, Placentia (the termination of the Via Aemilia Lepidi)

and Cremona, just cast of the point where it crossed the Fo
From Ciemona the road ran eastward to Bednacum, where it

forked, one branch running to the left to Verona and thence

to the Brenner, the other to the right to Mantua, Altinum and
Aquileia. The military occupation of Liguria depended upon
this road, and several of the more important towns owed their

origin largely to it Cremona was its central point, the distances

being reckoned from it both eastwards and westwards.
(T As)

POSY (a shortened form of poesy, Fr poiste, poetry), a

verse of poetry or a motto, either with a moral or religious

sentiment or message of love, often inscribed in a ring or sent

with a present, such as a bouquet of flowers, which may be the

origin of the common use of the word for a nosegay or bouquet

It has been suggested that this use is due to the custom of the

symbolic use of flowers Skeat quotes the title of a tract (Heber's

MSS No 1442), “A new yeare’s guifte, or a posie made upon
(erten flowers,” <&c Posy rings,” plain or engraved gold

lings with a “ posy ” inscribed on the inside of the hoops, were

very frequently in use as betrothal rings from the i6th to the

iSth centuries Common “ posies ” were such lines as In

thee my choice I do rejoice,” “ As God decreed so we agreed,”

and the like There arc several rings of this kind in the British

Museum
POTASHES, the crude potassium carbonate obtained by

lixiviating wood ashes and evaporating the solution to dryness,

an operation at one time earned out m iron pots—hence the

name from ” pot ” and ” ashes ” The term potash or caustic

potash is frequently used for potassium hydroxide, whilst such

a phrase as sulphate of potash is now appropriately replaced by

potassium sulphate (See Poiassium )

POTASSIUM [symbol K (from Palium), atomic weight 39 114

O = 16)], a metallic chemical element, belonging to the group
termed the metals of the alkalis Although never found free

in natuie, in combination the metal is abundantly and widely

distributed In the oceans alone there are estimated to be

1141 X 10^“^ tons of sulphate, K^SOp but this inexhaustible store

is not much drawn upon, and the “ salt gardens ” on the coast

of France lost their industrial importance as potash-producers

since the deposits at Stassfurt in Germany have come to be
worked These deposits, in addition to ( ommon salt, include the

following minerals sylvine, KCl, carnallite, KCl MgCl^^ 6H0O
(transparent, deliquescent cr)stals, often red with diffused

oxide of iron), kainitc, KgSO^ MgSO/MgCl^bHgO (hard

(rystalhne masses, permanent in the air), kiescrite MgS04 H^O
(only very slowly’ dissolved by water), besides polyhalite,

MgS04 K^SO^ 2CaS04 2H2O, anhydrite, CaSO^, salt, NaCl, and
some minor components These potassium minerals ai e not con-

fined to Stassfurt
,
larger quantities of sylvine and kainitc are

met with in the salt mines of Kalusz m the eastern Carpathian

Mountains The Stassturt minerals ow^e their industrial impoi t-

ance to their solubility in water and consequent readyamenability

to chemical operations In point of absolute mass they are

insignificant compared with the abundance and variety of potas-

siferous silicates, whuh occur everywhere m the earth’s crust,

orthoclase (potash feldspar) and potash mica may be quoted as

prominent examples Such potassiferous silicates are found in

almost all rocks, both as normal and as accessory components,
and their disintegration furnishes the soluble potassium salts

which are found in all fertile soils These salts are sucked up by
the roots of plants, and by taking part in the process of nutrition

are partly’ converted into oxalate, tartrate, and other organic

salts, which, when the plants are burned, are converted into the

carbonate, It is a remarkable fact that, although in a

given soil the soda-content may predominate largely over the

potash salts, the plants growing in the soil take up the latter

in the ashes of most lancJ plants the potash (calculated as K,0)

forms upwards of 90 % of the total alkali The proposition

holds, m its general sense, for sea plants likewise In ocean

water the ratio of soda (NagO) to potash (K,0) is 100 3 23
(Dittmar), m kelp it is, on the average, 100 5 26 (Richardson)

Ashes particularly rich in potash are those of burning nettles,

wormwood {Artemisia absinthium), tansy {Tanacetum vulgare),

fumitory (Fumarta offictnahs), and tobacco. In fact, the ashes

of herbs generally are richer in potash than those of the trunks

and branches of trees, yet, for obvious reasons, the latter are

of greater industrial importance as sources of potassium car-

bonate According to Liebig, potassium is the essential alkali

of the animal body; and it may be noted that sheep excrete

most of the potassium which they take from the land as sweat,

one-third of the weight of raw merino consisting of potassium

compounds
To Sir Humphry Davy belongs the merit of isolating this

element from potash, which itself had previously been considered

an element. On placing a piece of potash on a platinum plate,

connected to the negative of a pow’erful electric battery, and
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bnnging a platinum wire, connected to the positive of the

battery, to the surface of the potassium a \nvid action was
observed gas was evolved at the upper surface of the

fused globule of potash, whilst at the lower surface, adjacent

to the platinum plate, minute metallic globules were formed,

some of which immediately inflamed, whilst others merely
tarnished In 1808 Gay-Lussac and Thcnard {Ann chtm

65, p. 325) obtained the metal by passing melted potash

down a clay tube containing iron turnings or wire heated to

whiteness^ and Caradau (ibid 66, p 97) effected the same
decomposition with charcoal at a white heat This last process

w^s much improved by Brunner, Wohler, and ('specially bv
F M L Donny and J D B Mareska (Ann chwx fhys , 1852,

(3)^ 3S> P 147) Brunner’s process consisted m forming an
intimate mixture of potassium carbonate and raibon by igniting

( Ride tartar m covered iron (Tucibles, cooling the mass, and then
distilling it at a white heat from iron bottles, the vaporized

metal being condensed beneath the surface of paraffin or naphtha
contained in a copper vessel It was found, however, that if

the cooling be not sufficiently rapid explosions occurred owing
to the combination of the metal with carbon monoxide (produced

in the oxidation of the charcoal) to form the potassium salt

of hexaoxybenzene In Mareska and Donny s pnx ess the con-

densation IS effected in a shallow iron box, whuh has a large

exposed surface, capable of being cooled by damped cloths

When the distillation is finished the iron box, after cooling, v-

undamped and the product turned out beneath the surface of

paraffin It is purified by' redistilling and condensing directly

under paraffin, Electroly tic processes have also been devised

Lmnemann (/owrw Prak Ghent, 1858, 73, p 413) obtained the

metal on a small scale by^ electrolysing potassium < yanicle between
carbon electrodes, A Matthiessen (Journ Cnem , 1856,

p 30) electrolysed an equimolecular mixture of potassium and
cal( lum chlorides (wdiich melts at a lower tempeiature than

potassium chloride) also between carbon electrodes, whilst

Castner’s process, in which caustic potash is electrolysed, is

employed commercially The metal, howTvei, is not in great

demand, for it is generally found that sodium (qv), which is

cheaper, and, weight for weight, more reactive, w ill fulfil any

purpose for which potassium may be desired

Pure potassium is a silvery white metal tinged with blue,

but on exposure to air it at once forms a film of oxide, and on
prolonged exposure deliquesces into a solution of hydrate and
carbonate Perfectly dry oxy^gen, however, has no action upon
It At temperatures below o'* C it is pretty hard and brittle,

at the ordinary temperature it 1$ so soft that it can be kneaded
between the fingers and cut with a blunt knife Its specific

gravity is 0865; hence it is the lightest metal known except

hthium It fuses at 62 5® C (Bunsen) and boils at 667®,

emitting an intensely green vapour It may be obtained

crystallized in quadratic octahedra of a greenish-blue colour,

by melting in a sealed tube containing an inert gas, and inverting

the tube when the metal has partially solidified When heated

m air it fuses and then takes fire, burning into a mixture
of oxides Most remarkable, and characteristic for the group

it represents, is its action on water A pellet of potassium

when thrown on water at once bursts out into a violet flame

and the burning metal fizzes about on the surface, its extremely

high temperature precluding absolute contact with the liquid,

except at the very end, when the last remnant, through loss of

temperature, is wxtted by the water and bursts with explosive

violence The reaction may be written 2K+ 2lip= zKOH-f Hg,

and the flame is due to the combustion of the hydrogen, the

violet colour being occasioned by the potassium vapour The
metal also reacts with alcohol to form potassium ethylate,

while hydrogen escapes, this time without inflammation *

K-|-C2H5*0H=C2H5 OK4-H When the oxide-free metal is

heated gently m dry ammonia it is gradually transformed into a

blue liquid, which on cooling freezes into a yellowish-brown or

flesh-coloured solid, potassamide, KNH^ When heated to redness

the amide is decomposed into ammonia and potassium nitride,

NK3, which IS an almost black solid Both it and the amide

decompose water readily with formation of ammonia and caustic

potash Potassium at temperatures from 200® to 400® C occludes

hydrogen gas, the highest degree of saturation corresponding
approximately to the formula KjH In a vacuum or m suffi-

ciently dilute hydrogen tlie compound from 200® upwards loses

hy’^drogen, until the tension of the free gas has arrived at the

maximum value characteristic of that terojperature (Troost

and Hail tefeiii lie)

Compounds

Oxtd/><s and Hydroxidi —Potassuim forms two well-defined oxides,

I

KjjO and K^O^, whilst several others, of less certain existence,
have been descnbtd The monoxide, KoO, may be obtained by
strongly heating the product of burning the metal in slightly

moist liii
,
by heating the hydioxide with the metal 2KHO -f 2K=

2K^0 -f or by passing puie and a'most dry air over the molten
metal (Kuhnemann, them Centv

,
1H63, p 491) It forms a grey

Drittic mass, having a conchoidal fracture, it is very deliquescent,
combining very encigetically with water to form caustic potash
According to Holt and Sims {Journ Chem Soc

, 1894, p 438), tht

substance as obtained above always contains free potassium
Potassium hydroxide or caustic potash, KOH, formerly considered

to be an oxidt but shown subsequently to be a hydroxide of potas-
sium, may be obtained by dissolving the metal or monoxide in water,

I

but IS manufactured by double decomposition from potassium
I

carlx>nate and slekcd lime K^O Ca(OH)2 — 2KOH -j- CaCO,
I

A solution of OIK part of the caibonalc in 12 pa^rls of water is lu ated

1

to boiling in a cast-iron vessel (industrially by means of steam-
I pip(s) and the milk ot Lme added in instalments until a sample
of tht fdtered mixture no longer tffervtsccs with an excess of acid

I

The mixfun* is then allowed to settle m the iron vessel, access of
air being prevented as much as practicable, and the clear liquor is

syphoned off The remaining mud of calcium carbonate and hydtale
IS washed, by decantation, with small instalments of hot water
to recover at least part eif the alkali clifTiised throughout it, but this

' process must not be continued too long or cLc some of the lime
' passes into solution Ihe liquois after a concentration in iron

I

vessels arc now evaporated in a silver dish, until the htavy vapour
of the hydrate is seen to go off. Hie residual oily licjuid is then
poured out into a x^olishod non tiay, or into an non mould to pro-

I

duce the customary form of " sticks,'' and allowed to cool The
solid must be at once bottled, beeaust it attracts the moisture
and carbomc acid of the air with great avidity .lud deliquesces

;
According to Dittmar {Journ So( Chem Ind

,

May 1884), nickel
liasins arc far better adajitrd than non basins for the preliminary
ccmcenliation of potash ley The latter begin to oxidize before
the ley has come up to the tra<litional stienglh of 8j'>ecihc gravity
I 333 when cold, while nickeil is not aftackt'd so long as the percent-
age of real KHO is short of bo For the fusion of the dry nydrate
nickel vessels cannot be used, in fact, even nlvir is pirciptibly
attacked as soon as all the excess of water is aw^ay, absolutely pure
KHO can be produced only in gold vessels Glass and (to a less

extent) porcelain are attacked by caustic potash ley, slowly in the
cedd, more readily on boiling

Sohd caustic ixitash forms an opaque, white, stonc-likc mass
of denst granular fracture, specihc gravity 21 It fuses consider-
ably below and is pcrcej:)libly volatile at a red heat At a white
heat the v apour breaks down into potassium, hydrogen and oxygen
It is extremely soluble in even cold water, auel m any proportion
of wattr on boiling On crystallizing a solution, the hydrate
KOII 2H2O IS deposited, 2KOH oH^O and 2KOH sH^O have also

been obtained The solution is intensely " alkaline " to test-

papers It readily dissolves the epidermis of the skin and many
other kinds of animal tissue—hence the former application of the
“ sticks ” in surgery A dilute potash 1 caddy cmulsionizes fats, and
on boding saponifies them with formation of a soap and glyccnn
All commercial caustic potash is contaminated with ’excess of water
(over and above that in the KHO) and with potassium carbonate
and chloride, sulphate, as a rule, is absent A preparation sufficing

for most puiposcs is obtained by digcst’iig the commercial artich

m absolute rdcohol, decanting and evaporating the solution to

dryness and fusing in silver vessels

The peroxide, K^Oj, discovered by Gay-Lussac and Tli6nard,

IS obtained by heating the metal in au excess of slightly moist
air or oxygen Vernon Harcourt {Journ Chem Soc

, 1862, p 267)
recommends melting the metal in a flask filled with nitrogen and
gradually displacing this gas by oxygen, the first formed grey
film on the metal changes to a deep blue, and then the gas is rajndly

absorbed, the film becoming white and afterwards yellow. It u
a dark yellow powder, which fusis at a high temperature, tlie

i liquid on cooling depositing shining tabular crystals, ?t a white
heat it loses oxygen and yields the monoxide Exposed to moist
air it loses oxygen, possibly giving the dioxide, K Og, water reacts

with it, evolving much heat and giving caustic potash, hydrogen
peroxide and oxygen, wlulst carbon monoxide gives potassium
carbonate and oxygen at temperatures below 100° A violent

reaction ensues witn phosphorus and sulphur, and many metals

are oxidized by it, some with incandescence
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Haloeen Compounds —Pota^^smm flnonde, KF, is a very deliques-

cent salt, crystallizing in cubes and having a sharp saline taste,

which IS formed by neutralizing potassium carbonate or hydroxide
with hydrofluoric acid and concentrating in platinum vessels

It forms the acid fluoride KHFjj when dissolved m aqueous hydro-
fluoric acid, a salt which at a red heat gives the normal fluonde
and hydrofluoric acid Other salts of composition, KF iHF* and
KF 3HF, have been described by Moissan (Compi rend

,
1888,

loC*. P 547)

Potassium chloride, KCl, also known as munatc of potash,
closely resembles ordinary salt It is produced in immense quantities
at Stassfurt from the so-called “ Abraumsalze " For the purpose
of the manufacturer of this salt these are assorted into a law
material containing approximately, in 100 parts, 55-65 of camallite
(representing r6 parts of potassium chloride), 20-25 of common
salt, 15-20 of kicscrite, 2-4 of tachhydnte (CaCL^ 2MgCl2 12H2O),
and minor components This mixture is now wrought mainly in

two ways (i) The salt is dissolveil in water with the help of

steam, and the solution is cooled down to from 60® to 70®, when
a quantity of impure common salt crystallizes out, which is removed
The decanted ley deposits on standing a 70 % potassium chloride,
which IS purified by washing with cold wattT Common salt

nncipally goes into solution, and the percentage may thus be
rougnt up to from 80 to 95 The mother-liquor from the 70 %

chloride is evaporated, the common salt which separates out in the
heat removed as it appears, and the anfiiciently concentrated
liquor allowed to crystallize, when almost pure carnallite separates
out, which is easily decomposed into its compon' nts (s(< tttfra)

(2) Ziervogel and Tuchen’s method —The crude salt is ground up
and then heated m a concentrated solution of magnesium chloride
with agitation The camallite principally dissolv^es and crystal-

lizes out relatively pure on cooling The mother liquor is usetl for

a subsequent extraction of fresh raw salt The camallite produced
IS dissolvctl in hot water and the solution allowed to cool, when it

deposits a coarse granular potassium chloride containing up to

9Q % of the pure substance The ttndissolvtd residue produced
in either process consists chiefly ot kicserite and common salt

It IS worked up cither for Epsom salt and common salt, or foi

sodium sulphate and magnesium chloiide The potassiferous
by-products are utilized for the inanufactuic of manur<s

Cnemicilly pure chloride of potassium is most convomentlv
prepared from the pure perchlorate by heating it in a platinum basm
at the low(‘st teunperature and then fusing the residue in a well-

covered platinum ciuciblc The fused product solidifies on cooling
into a colourless glass

Wlien hydrochloric acid gas is passed into the solution the
salt IS completely piccipitated as a fini powder If the onginal
solution contame 1 the chlorides of raaguesinm or calcium or sulphate
of potassium all impuutics remain in the mother-lKjuor (the

sulphur as KHSOJ, and can be removed by washing the piccipitate

with strong hydrochloric acid The salt crystallizes in cubes of

specific gravity i 995, it mtlts at about 800® and volatilizes at a
bright red heat When melted in a current of hydrogen or electro-

lysed in the same condition, a dark blue mass is obtained of uncer-
tain composition It is extensively employed for the preparation
of other potassium salts, but the largest quantity (especially of the

impure product) is used in the profluction of artificial manures
Potassium bromide, KBr, may be obtained by dissolving bromine

in potash, whereupon bromide and bromate arc first formed, evapor-
ating and Igniting the product in order to decompose the bromate
6KHO -f 3Brj = sKBr f KBrO, 2KB1T),
(cf Chloratfs)

,
but it is manufactured by acting with bromine

water on iron filings and decomposing the iron bromide thus formed
with potassium carbonate In appearance it closely resembles
the chloride, forming colourless cubes which readily dissolve in

water and melt at 722® It combines with bromine to form an
unstable tribromide, KBrj (see F P Worley, Jouy)t Chem, Soc

,

1905, 87, p 110^)
Potassium iodide, KI, is obtained by dissolving iodine in potash,

the deoxidation of the lodatc being facilitated by the addition
of charcoal before ignition, proctedmg as with the bromide The
Commercial salt usually has an alkaline reaction

,
it may be punfiecl

by dissolving m ttie mimmum amount of water, and neutralizing

with dilute sulphuric acid, alcohol is now added to prcapitatc the
potassium sulpliatc. the solution filtered and crystallized It

forms colourless cudcs which arc readily soluble in water, melt
at 685®, and yield a vapour of normal density It is sparingly
soluble in absolute alcohol Both the iodide and bromide arc
used in photography Iodine dissolves m an aqueous solution

of the salt to form a dark brown liquid, which on evaporation
over sulphuric acid gives black acicular crystals of the tn iodide,

KIj This salt IS very deliquescent, it melts at 45° and at loo**

decomposes into iodine and potassium iodide For the oxy-
halogen salts see Chlorate, Chlorine, Brominb and Iodine

Potassium carbonate, KgCOs, popularly known as " potashes,"
was originally obtained m countries where wood was cheap by
hxiviatmg wood ashes in wooden tubs, evaporating the solution
to ilrynoss tn iron pots and calcining the residue, in more recent
practice the calcination is earned out in reverberatory furnaces
This pioduct, known as " crude potashes," contains, in addition
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to carbonate, varying amounts of sulphate and chlonde and also
insoluble matter Crude potash 19 used for the manufacture of
^ass, and, afterr being causticized, for the making of soft soap
For many other purpose's it must be refined, which 19 done by
treating the crude product with the minimum of cold water re-

quired to dissolve the carbonate, removing the undissolvtd part
(which consists chiefly of sulphate), and evaporating the clear

liquor to dryness in an iron pan I he punfiod carlxniate (which
still contains most of the chloride of the raw mateiial and other
impurities) is known as " pearl ashes " Large quantities of carbon-
ate used to be manufactured from the aqueous residue left in the
distillation of beet-root spirit, 2 e indirectly from beet-root molasses
The liquors arc cv^aporated to dryness and the residue is ignited to
obtain a very impure carbonate, which is purified by methods
founded on the difterent solubilities ol the several conqxintnts
Most of the carbonate which now occurs in commerce is made from
the chlonde of the Stassfurt beds by an adaptation of the " Leblanc
process " for the conversion of common salt into soda ash (see

Alkali Manupacturf)
Chemically pure carbonate of jiotash is best prepared by igniting

pure bicarbonate (‘ce IjcIow) in iron or (better) in sjlvci or platinum
vessels, or else by calcining pure cream ot tartar The latter opera-
tion furnishes an intimate mixture of the carbonate with charcoal,

from which the carbonate is extracted by hxiviation with water
and filtration The filliatc is evaporatexl to dryness (in iron or
platinum vessels) and the residue fully dehydrated by gentle
Ignition The salt is thus obtained as a white porous mass, fusible

at a red hi at (8^8® C C arnelley) into a colourless liquul, which
solidifies into a white opaejue mass The dry salt is very hygro-
scopic, it deliquesces into an oily solution (“ oleum tartan ") in

ordinary air The most saturated solution contains 205 parts
of the salt to 100 of water and boils at 135® On crystallizing a
solution monoclinic crystals of 2K^CO, 3H^O are deposited, which
at 100® lose water and give a white powder of K^CO^ HgO; this
IS compleiily deliydralcd at 130® Hie carlxinate, being insoluble

m strong alcohol (and many other liquid organic compounds), is

much used for dehydration of the corresponding aqueous prepara-
tions The ])urc carbonate is constantly used m the laboratory as
a basic substarue generally, for the disintegration of silicates, and
as a precipitant fl he industrial preparation serves for the making
of flint glass of potash soap (soft soap) and of caustic potash

Potassium bicarbonate, KHCOj, is obtained when carbonic acid

IS passed through a cold solution of the ordinary carbonate as long
as it IS absorbed Any silicate present is also converted into
bicarbonate with thmination of silica, which must be filtered off

The filtrate is evaporated at a tomperaliire not exceeding 60® or
at most 70® C

,
after sufficunt concentration it deposits on cooling

anhydrous crystals of the salt while the pistassium chloride, which
may be present as an impurity, remains mostly in the mother-
liquor, the rest is easily rt moved by icpeatcd recrystalhzation

If an absolutely pure prqiarption is wanted it is best to follow
Wohler and start with tlic “ black flux " produced by the ignition

of pure bitartratc Tlic flux is moistened with water and exposed to

a current of carbonic acid, which, on account of the condensing
action of tlic charcoal, is absorbcfl with great avidity The
bicarbonate forms large monoclinic pnsms, permanent in the air

\\’hen the dry salt is heated to 190® it decomposes into normal
carbonate, carbon dioxide and water

Potassium sulphide, K^S, was obtained by Berzelius in pale retl

crystals by passing hydrogen over potassium sulphate, and by
Berthicr as a flesh-coloured mass by heating the sulphate with
carbon It appears, however, that these products contain higher
sulphides On saturating a solution of caustic potash with sulphur-
etted hydrogen ami adding a second equivalent of alkali, a solution

is obtained which on evaporation in a vacuum deposits crystals

of K,S 511,0 The solution is strongly caustic It turns yellow
on exposure to air, absorbmg oxygen and carbon dioxide and
foinung thiosulphate and jx^tassium carbonate and liberatmg
sulphurcttctl hydrogen, winch decomposes into water and sulphur,

the latter combining with the monosuliihitle to form higher salts

The solution also decomposes on boiling The hydrosulnhulc,
KHS, was obtained by Gay-Lussac on heating the metal m sulphur-
etted hydrogen, and by Berzelius on acting with sulphuretted hydro-
gen on potassium carbonate at a dull red heat It forms a yellowLsh-
white deliquescent mass, which melts on heating, and at a
suificiently high temperature it yields a dark red liquid It is

readily soluble in water, and on evaporation in a vacuum over
caustic hme it deposits colourless, rhombohedral crystals of

2KHS*H^0 The solution 13 more easily pieparcd by saturating

potash solution with sulphuretted hydrogen The solution has
a bitter taste, and on exposure to the air turns yellow, but on long

exposure it recovers its original colourless appearance owing to the

formation of tJiiosulphate. Liver oj sulphur or hepar sulphuric

^

a medicine known to the alchemists, is a mixture of various poly-

sulphides with the sulphate and thiosulphate, in variable proportions,

obtained by gently licating tlic carbonate wath sulphur in covx'red

vessels It forms a hver-colourcd mass In the pharmacopoeia
It IS designated potassa sulphuraia
Potassium sulphite, KgSOj, is prepared by saturating a potash

solution with sulphur dioxide, adding a second equivalent of potash,
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and crystallizing in a vacuum, when the salt separates as small
deliquescent, hexagonal cryst<Us The salt K^bOj H^O may be
obtained by crystalluing the nietabisulphite (from sulphur
dioxide and a hot s«iluratod solution of the carbonate, or irom
sulphur dioxide and a mixture of nulk of lime and potassium sul-

phate) with an equivalent amount of potash The salt K^bOj 2H2O
is obtained as oblique rhombic octahedra by crystallizing the
solution ovtr sulphuric acid. On the isomeric potassium sodium
sulphites see bui phur
Potassium sulphate, K^SO^, a salt known early in the 14th century,

and studied by Glauber, Boyle and Tachenius, was styled in the
17th century arcanum or sal cfupitcatum, being regarded as a com-
bination of an acid salt with an alkaline salt. It was obtained as
a by-product in many chemical reactions, and subsequently used
to be extracted from kainite, one of the Stassfurt minerals, but the
process is now givem up because the salt can be produced cheaply
enough from the chloride by decomposing it with sulphuric acid
and calcining the residue To purify the crude product it is dis-

solved in hot wattr and the solution filtered and allowed to cool,

when the bulk of the dissolved salt crystallizes out with character-
istic promptitude The very btautiful (anhydrous) crystals have
the habit of a double six-sulcd pyramid, but really belong to the
rhombic system They are transparent, very haid and absolutely

permanent in the air Ihey have a bitter, salty taste The salt

IS soluble in water, but insoluble in caustic potash of sp gr i 35,
and in absolute alcohol It fusts at 1078® The crude salt is used
occasionally in the manufacture of glass The acid sulphate or
bisulphatc, KHSOj, is readily produced by fusing thirteen parts
of the powdered normal salt with eight parts of sulphuric acid
It forms rhombic pyramids, which melt at 197° It dissolves in

three parts of water of C The solution behaves pretty much
as if its two congeners, K^SO^ and H^SO^, were present side by
side of each other uncombincd An excess of alcohol, in fact,

precipitates normal sulphate (with little bisulphato) and free acid

remains in solution Similar is the behaviour of the fused dry
salt at a dull rtd heat, it acts on silicates, titanatcs, &c

,
as if it

were sulphuric acid raised beyond its natural boiling point Hence
its frequent application in analysis as a disintegrating agent For
the salts of otner sulphur acids, see Sulphur

Potassamide, NH^K, discovered by Gay-Lussac and Th^nard
m 1871, is obtained as an olive green or brown mass by gently heat-

ing the metal in ammonia gas, or as a white, waxv, crystalline

mass when the metal is licatcd in a silver boat It decomposes
in moist air, or with water, giving caustic potash and ammonia,
in the latter case with consideiable evolution of heat On strong
heating Tithesley {Journ Chem Soc

, 1894, P 5 ^^) that it

decomposed into its elements For the nitrite sec Nitrogen,
for the nitrate see Saltpetre, and for the cyanide sec Prussic
Acid, for other salts see the articles wherein the corresponding

acid receives treatment
Analysis, S-c -All volatile potassium compounds impart a

violet coloration to the Bunsen flame, which is masked, however,
if sodium be present The emission spectrum shows two linc‘s,

Ka, a double line towards the mfra-icd, and K3 m the violet

The chief insoluble salts are the perchlorate, acid-tartrate and
platinochlondc The atomic weight was determined by btas and
more recently by T W Richanls and A Stabler, who obtained
the value 39 114 from analyses of the chloride, and by Richards
and H Mculler, who obtained the values 39 1135 and ^9 1143 from
analyses of the bromide (see Abs J C. 6 ,

I907 i
11 615)

Medicine

Pharmacology —Numerous salts and jircparations of potassium
are used m medicine, vir Potassii Carboms (salt of taitar), dose

5 to 20 grs
,
from which are made (a) Potassii Btcarbonas, dose 5 to

30 grs
,

(fc) Potassa Caustica, a powerful caustic not used internally

From caustic potash are made (i) Potassii Permanganas, dose
I to 3 grs ,

used in preparing Liquor Potassii Permanganatis, a
I % solution, dose 2 to 4 drs (2) Potassii lodtdum, dose 5 to 20
grs

,
from this are made the Linamentum Potassii lodidi cum sapone,

strength i in 10, and the Unguentum Potassii lodidi^ strength
X in 10 (^) Potassn Bromtdum, dose 5 to 30 grs (4) Liquor
Potassae, strength 27 grs of caustic potash to the oz Potassn
Citras, dose 10 to 40 grs Potassn Acetas, dose 10 to 60 grs

Potassn Chloras, dose 5 to 15 grs
,
from which is made a lozenge,

Trochtscus Potassn Chloratis, each containing 3 grs Potassn
Tartras Acidus (cream of tartar), dose 20 to 60 grs

,
which has

a subprcparation Potassn Tartras, dose 30 to 60 grs Potassn
Nitras (saltpetre), dose 5 to 20 grs Potassn Sulphas, dose 10 to

40 grs Potassn Btchromas, dose iV to | gr

7 oxicology —Poisoning by caustic potash may take place or
poisoning by pearl ash containing caustic potash A caustic taste

in the mouth is quickly followed by burning abdominal pain,

vomiting and diarrhoea, with a feeble pulse and a cold clammy
skin, the post-mortem appearances arc those of acute gastro-
mtcstinal irntation The treatment is washing out the stomach or
giving emetics followed by vinegar or lemon juice and later oil and
white of egg

Therapeutics —rxternally Caustic potash is a most powerful
imtant and caustic, it is used with lime in making Vienna paste,

I which IS occasionally used to destroy morbid growths Liquor
I potassae is also used in ccitain skin diseases The permanganate
j

of potash is an irntant if used pure Its principal action is as an
I

antiseptic and disinfectant. If wet it oxidizes the products of
decomposition It is used in the dressing of foul ulcers The i %

I

solution IS an antidote for snake-bite.
Internally Dilute solutions of potash, like other alkalis, are

used to neutralize the poisonous eflects of strong acids In the
stomach potassium salts neutialize the gastric acid, and hence
small dosts arc useful in hyperchloridia. Potassium salts arc
strongly diuretic, acting directly on the renal epithelium They
aie quickly excreted in the urine, rendering it alkaline and thus
more able to hold uric acid in solution They also hinder the forma-
tion of uric acid calculi ihe acetate and the citrate are valuable
mild diuretics m Bright's disease and in feverish conditions, and
by increasing the amount ol urine dimiuisn the pathological fluids

m pleuritic effusion, ascites, &c In tubal nephiitis they aid the
excretion of fatly casts The tai irate and acid tartrate are also
diuretic in tluir action and, as well as the sulphate, arc valuable
hydragogue saline purgatives Potassium nitrate is chiefly used
to make nitie paper, which on burning emits fumes useful in the
treatment of the asthmatic paroxysm Lozenges of iiotassium
chlorate arc used in stomatitis, tonsilitis and ph<iryngitis, it can
also be used m a gargle, 10 grs to i fl oz of water Its thera-
peutic action IS said to be due to nascent oxygen given off, so it

is local in its action In large doses it is a dangerous poison, con-
verting the oxyhacmoglobin of the blood into inethacmoglobin
Internally the permanganate is a valuable antidote in opium
poisoning The action of potassium biomide and potassium
iodide has been treated under bromine and iodine {q v ) All potas-
sium salts it taken m large doses are cauliac depressants, they
also depress the nervous system, espeeially the biain and spinal
cord Like all alkalis if given in quantities they increase metabolism

POTATO {Solanum iuberosum), a well-known plant which
owes Its value to the peeuliar habit of developing undcrgiound
slender leafless shoots or branches which differ in character and
office from the true roots, and gradually swelling at the free end
produce the tubers (potatoes) which arc the common vegetable

food Ihe nature ol these tubeis is further rendered evident

by the presence of or leaf-buds, which m due time

lengthen into shoots and form the haulm or stems of the plant

Such buds are not, under ordinary circumstances, formed on
roots. The determining cause of the foimation of the tubers

IS not certainly known, but Professor Bernard has suggested

that it is the presence of a fungus, Fusartum solam, which,

growing in the underground shoots, irritates them and causes

the swelling, the result is that an efficient method of propagation
IS secured independently of the seed Starch and other matters

are stored up in the tubers, as m a seed, and arc rendered avail-

able for the nutrition of the young shoots When grown under
natural circumstances the tubeis are relatively small and close

to the surface of the soil, or even he upon it In the latter case

they become green and have an acrid taste, which renders them
unpalatable to human beings, and as poisonous qualities are

produced similar to those of many Solanaceae they are unwhole-
some Hence the recommendation to keep the tubers in cellars

or pits, not exposed to the light. Among the nine hundred
species of Solanum less than a dozen have this property of

forming tubers, but similar growths are formed at the ends of

the shoots of the common bramble, of Convolvulus septum, of

Helianthus tuberosus, the so-called Jerusalem artichoke, of

Sagittana, and other plants Tubers are also sometimes formed
on aerial branches, as m some Aroids, Begonias, &c. The
production of small green tubers on the haulm, in the axils of

the leaves of the potato, is not very unfrequent, and affords an
interesting proof of the true morphological nature of the under-

ground shoots and tubers Th’s phenomenon follows injury

to the phloem in the lower parts of the stem, preventing the

downward flow of elaborated sap. The injury may be due to

gnawing insects, and particularly to the fungus CorHctum vagum,

var Solam {Rhizoctoma),

The so-called fir-cone potatoes, which are elongated and
provided with scales at more or less regular intervals, show also

very clearly that the tuber is only a thickened branch with

eyes ” set in regular order, as in an ordinary' shoot. The
potato tuber consists mainly of a mass of cells filled with starch

and encircled by a thin corky rind A few vessels and woody
fibres traverse the tubers.



POTATO
The chief value of the potato as an article of diet consists in

the starch it contains, and to a less extent m the potash and other

salts. The quantity of nitrogen in its composition is small,

and hence it should not be relied on to constitute the staple

article of diet Letheby gives the following as the average
composition of the potato

—

Nitrogenous matters 2 1

Starch, &c . . 18 8

Sugar . . 32
Fat . . , .02

Saline matter o 7
Water . . 75 o

too o

—a result whu h approximates closely to the average of nineteen

analyses cited in How Crops Grow from Grouven In some
analyses, however, the starch is put as low as 13 30, and the

nitrogenous matter as o 92 (Deherain, Cours de chtmte agncole,

p 159) Boussingault gives 25 2 % of starch and 3 % of nitro-

genous matter Wanngton states that the proportion of

nitrogenous to non-mtrogenous matter in the digestible part

of potatoes IS as i to 10 6 The composition of the tubers

evidently vanes according to season, soils, manuring, the variety

grown, &c
,
but the figures cited will give a sufficiently accurate

idea of It The “ ash ’’ contains on the average of thirty-one

analyses as much as 59 8% of potash, and 19 i % of phosphoric

acid, the other ingredients being in very minute proportion

Where, as in some parts of northern Germany, the potato is

grown for the purpose of manufacturing spirit great attention

IS necessarily paid to the quantitative analysis of the starchy and
saccharine matters, which are found to vary much in particular

varieties, irrespective of the conditions under which they are

edition of the Herbal was published in 1636 by Thomas Johnson,
with a different illustration from that given in the first edition,

and one which in some respects, as in showing the true nature
of the tuber, is superior to the first The phenomenon of growing
out or “ super-tuberation is shown in this cut.

Previous to this (in 1629) Parkinson, the friend and associate

of Johnson, had publishecl his Paradisus, in which (p 517) he

gives an indifferent figure of the potato under the name of Papas
seu Battatas Vtrgtmanorum, and adds details as to the method
of cooking the tubers which seem to indicate that they were
still luxuries (.habraeus, who wrote in 1666, tells us that

the Peruvians made bread from the tubers, which they called

chunno ’’ He further tells us that by the natives Vtrgtmeae

insulae the plant was called “ openauk,^’ and that it is now
known in European gardens, but he makes no mention of its

use as an esculent vegetable, and, indeed, includes it among
“ plantae malignae et venenatae Henot (De Bry’s Collection

of Voyages), in his report on Virginia, describes a plant under
the same name with roots as large as a walnut and others much
larger , they grow in damp soil, many hanging together as if

fixed on ropes, they are good food either boiled or roasted.”

The plant (which is not a native of Virginia) was probably
introduced there in consequence of the intercourse of the early

settlers with the Spaniards The cultivation of the potato

in England made but little progress, even though it was
strongl) urged by the Royal Society in 1663, and not much more
than a century has elasped since its cultivation on a large scale

became general
grown.

It is to the Spaniards that we owe this valuable esculent

The Spaniards met with it in the neighbourhood of Quito,

where it was cultivated by the natives In the Cromca de Peru

of Pedro Cie9a (Seville, 1553), as well as in other Spanish books
of about the same date, the potato is mentioned under the

name battata ” or papa ” Hieronymus Cardan, a monk,
IS supposed to have been the first to introduce it from Peru into

,

Spam, from which country it passed into Italy and thence into
|

Belgium Carl Sprengel, cited by Professor Edward Morren '

in his biographical sketch entitled Charles de VEscluse, sa vie
|

et ses ceuvtes, states that the potato was introduced from Santa

F6 into England by John Hawkins in 1563 {Garten Zettung,

1805, p 346) If this be so, it is a question whether the English
|

and not the Spaniards are not entitled to the credit of the first
'

introduction, but, according to Sir Joseph Banks, the plant ^

brought by Drake and Hawkins was not the common English
'

potato but the sweet potato.
1

In 1587 or 1588 De TEscluse (Clusius) received the plant

from Philippe de Sivry, lord of Waldheim and governor of Mons,
|

who in his turn received it from some member of the suite of
!

the papal legate At the discovery of America, we are told b>

Humboldt, the plant was cultivated m all the temperate parts

of the continent from Chile to Colombia, but not m Mexico

In 1585 or 1586, potato tubers were brought from what is now
North Carolina to Ireland on the return of the colonists sent out

bv Sir Walter Raleigh, and were first cultivated on Sir Walter’s

estate near Cork. The tubers introduced under the auspices

of Raleigh were thus imported a few years later than those

mentioned by Clusius in 1588, which must have been in cultiva-

tion in Italy and Spam for some years prior to that time The
earliest representation of the plant is to be found in Gerard’s

Herbaly published m 1597. The plant is mentioned under the

name Papus orbiculaius in the first edition of the Catalogus

of the same author, published in 1596, and again in the second

edition, which was dedicated to Sir Walter Raleigh (1599)

It is, however, m the Herbal that we find the first descnption of

the potato, accompanied by a woodcut sufficiently correct to

leave no doubt whatever as to the identity of the plant In

this work (p 781) it is called Battata virginiana sive Virginia-

norum, et Pappus, Potatoes of Virginia
”

The “ common potatoes of which Gerard speaks are the

tubers of Ipomoea Batatas, the sweet potato, which nowadays
would not m Great Britain be spoken of as common. A second

Botanists are agreed that the only species in general cultivation
in Great Britain is the one which Bauhin, in his Phytoptnax, p 89
(1596), called Solanum tuberosum e^culentum, a name adopted by
Linnaeus (omitting the last epithet)

,
and employed by all botanical

writers This species is probably native m Chile, but it is very
doubtful if it IS truly wild farther north Baker (Joum Linn
Soc

, 188 1, XX 489) has reviewed the tuber-bearing species of
Solanum from a systematic point of view as well as from that of
geographical distribution (Jut of twenty so-called species he con-
siders SIX to be really distinct, while the others are mt rely synony-
mous or trifling variations The six admitted tuber-bearing species
arc S tuberosum, S Magha, S Commersoni, S cardiophyllum, S
Jamestt and S oxycarpum
5. tuberosum is, according to Mr Baker, a native not only of

the Andes of Chih but also of those of Peru, Bolivia, Ecuador
and Colombia, also of the mountains of Costa Kica, Mexico and the
south-western United States It seems most probable, however,
that some at least of the plants mentioned m the northern part
of America are the descendants of cultivated forms 5 Magha
IS a native of the Chilean coast as far south as the Chonos \rchipelago,
and was cultivated in the garden of the Horticultural Society at
Chiswick in 1822, being con-
sidered by Sabine, m his paper
on the native country of the
wild potato, to be the true
.S tuhetosum and the ongin of
the cultivated forms This
species was also found by
Darwin in Chile, and was con-
sidered by him, as by Sabine
before him, to be the wild
potato Baker refers to the
plants figured by Sabine (7 vans,

Hort Soc Lend v 249)
(fig i) as being without doubt
5 Magha, but A de Candolle
(Origtne des Plantes cultivdes,

p 40) is equally emphatic in

the opinion that it is 5 tuber-

osum S Commersont occurs in

Uruguay, Buenos Aires and the
Argentine Republic, in rocky
situations at a low level Under (prom Sabme s figure m the rrans Hori
the name of 5 Ohrondit it has
been introduced into western
France, where it is not only
hardy but produces abundance
of tubers, which are palatable,

but have a slightly acid taste

Soc Lond ^ 1824, vol

text )

V pi 11 See

Fig I —Wild Potato-plant m
bloom. (\ nat size )

5 cardtophyllum, desenbed bv
Lindley in the ''journ Hort Soc

,

is a native of the mountains
of central Mexico at elevations of 8000 to 9000 ft S Jamestt is

a well-defined species occurnng in the mountains of Colorado,
New Mexico and Arizona, and also in Mexico In a wild state

the tubers are not larger than marbles. 5 oxycarpum is a
XXII. 7a
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little known but very distinct tuberous species from central

Mexico ‘

A review of the localities m which the presence of 5 . tuberosum

and Its tuber-bearing allies has been ascertained shows that,

broadU, these vaneties may be di\idcd into mountamous and
littoral. In either case they would not be subjected, at Icc^st

in tiieir growing season, to the same extremes of heat, ( old and
drought as plants growing on inland plains Again, those iorins

growing at a high elevation would probably start into growth
later in the set^aon than those near the ( oast The significance

of these facts from a cultural point of view is twofold for,

while a late vanety is desirable for culture in Great Britain,

as ensuring more or less immunity from spring frost, it is, on

the other hand, undesirable, because late varieties are more
liable to be attacked by the jxitato disease (Phytophihora

infesfans) wbch as a rule appears about the time when the

earliest varieties are ready for lilting, but before the late varieties

are matured
In cultivation the potato vanes very greatly not only as to

the season of its growth but also as to productiveness, the

vigour and luxuriance of its foliage, the presence or relative

absence of hairs, the form of the leaves, the size and colour of

the flow’ers, The tubers \ar\’ greatly m size, form and
colour, gardeners divide them into rounded forms and long

forms or “kidneys,” and there are of course varieties inter-

mediate in form The colour of the rmd, yellowish, brown
or purple, furnishes distinctions, as does the yellow or white

colour of the flesh The ( olour of the e\ es and their prominence
or depression are relali\ely ^ ery constant characteristics

These variations have arisen chiefly through cross-breeding,

though not entirely so there being a few cases upon record of

the production of “ sports ” from tubers that have become the

parents of new vaneties, but authentic cases of the sporting

of tubers are few and far between If, on the other hand, the

true seeds of any of our cultivated vaneties are sown, the

seedlings show' very wide vaiiations from one another and from
the parents In this connexion it is very interesting to observe

that Messrs Sutton of Reading find that the seedlings of many
of the vaneties of potato that occur spontaneously m different

parts of America come quite true to tyqie from seed

The potato thrives be>t in a rather liglit friable loam, and m thin
sandy soils the prcxluce, if not heavy, is generally ot very gcKxl quality
Soils which are naturally wet and heavy, as well as those which
are heavily manured, are not suitable Indeed it is best, except
when there is ample* space, to grow only the earlier kinds in gardens
If the soil is of fair Quality the less manure us(xl upon it the better,

|

unless it be soot or liine Gypsum, bone-dust supcrpliosphate of

lime and nitrate of soda may also be used, and wood ashes arc
|

advantageous if the soil eontams much vegetable iimttcr, but the
,

bert results are usually obtain<d when farmyard manure is supple-

mented by artificials, not bv using aitiheials alone
|

l*otato(S arc comuionlv promulgated by planting wliole tubeis I

or by dividing the tubtrs, leaving to each segment or " set " one or
|

two eyes or buds The “ sets " are then planted in rows .at a distance
varying from 15 in to 3 ft

,
the distance beng regulated by the

height of the stems, and that or tween the sets varying from 6 to
|

12 in
,
8 in being a good av^erage space for garden cropi, with 2 ft

'

l^etwecn the rows The sets ma/ be put in 6 in deep i he planting i

of whole tubers instead of the cut sets usually gives a better return 1

The fnll-sjzed tubers arc, however, preferable to smaller ones, as their
larger buds tend to produce stronger shoots, and where cut sets are
used the best returns are obtained from sets taken from the points
of the tubers—not from thoir base Thomas Dickson of Edinburgh
long ago <jbserved that the most healthy and productive crop was
to lis obtained by planting unripe tubers, and pnqio.scd this as a
preventive of the disease called the ‘ curl," wliicli sometimes attacks
the young stems, causing them and also the leaves to become
crumpled, and few or no tubers to be produced in this connexion
it IS interesling to not? that Scottish and lush seed pot itoes give a
larger yield than English, probably on account of their being less

matured It has also bet 11 notc'd that the sp’^outing of the eyes
of the potato may be aeetleratcd if, whde still unripe, it is taken up
and exposed for some weeks to the influence of a scorching sun
The best sets arc those obtained from plants giown in elevated
and optn situations, and it is also beneficial to use sets grown on a
dific?rent soil

The earnest crops should, if possible, be planted in a light soil

and in a warm situation, towards the end of February, or as early as
I
possible in March In some cases the tnbers for early crops aie
sprouted on a hotbe j, the plants being put out as soon as the leaves

I
can boar exposure*

1 The main crop should be planted by the middle of March, spiouted
: sets being used, late planting is very undesirable Those in-

I
tended for storing should be dug up as soon as they are fairly npe,

I

unless they are attacked by the disease, m which case they must
be taken up as soon as the murrain is observe*<l, or if they are then
sufficiently developed to be worth preserving, but not fully npe,
the haulms or shavvs should be pulled out, to pi event the jfungus

passing down them into the tubers, this may be done without dis-

turbing the tubers, which can be dug afterwards
Forcing -—The earl.est ciop may be planted in December, and

I

successional ones in January and February, the varieties specially
suitcvl for forcing being chosen Tlic mode of cultivation adcipted
by the Eondon market gardeners is thus in substance explained by

i
Cuthill \ long tnneh, 5 ft wide and 2 ft deep, is filled with hot

I

dung, on which soil to the depth of 6 in is put The sets employed
are middlc-sizod whole potatoes, which are placed close together
over the bed, covered with 2 in of mould, and then hooped and

' protected with jnats and straw, under which conditions they will

I

sprout m about a month A bod of the requisite length (sometimes
100 yds

)
13 then prepared of about 2 11 thickness of liot dung, sod

I

IS put on to the depth of 8 in
,
and the frames set over all The

potatoes are then carefully take'ii up from the striking bed, all the

I

shoots being removed except the main one, and tlicy are planted

I 4 m deep, radislic‘s being sown thinly over them «and cove’*od lightly
with mould When the haulm of the potato has grown to about
(y in in height the points ar# nipped off, in order to give the radishes

I

fair play, and, altnough thu may stop giowlh for a few days, still

the potato crop is always excellent After planting notning more is
I required but to keep up the temperature to al)out 70°, admitting
air when practicable, and giving water as required. The crop is

not dug up until it has come to maturity
Potatoes aic also grown largely m hooped beds on a warm

bordcT m the open ground Ihe sets after having been sprouted,
as abov^c, are planted out in January in trenches 2 ft deep filled

with hot dung, the sets being planted 5 in deep, and over all radishes
are sown The ridges are then hooped over, allowmg about 2 ft

of space in the middle, between the mould and the hoop, and arc
covered with mats ancl straw, but as soon as the radishes come iqi

they are uncovered daily, and covered again every night as a pro-
tection against possible fiosts This is continued till the jxitatocs

are ready for digging in May
Potatoes are sometimes grown in pots in heat, sprouted sets being

planted in ii-in pots about two-thirds full of soil, and placed
near the glass in any of the forcing-houses, where a temperature of
from r>5® to 70^ is to be maintained The plants are duly watered
and earthed up as they advance in growth

^ Although these six are the* only species adiniited as such by
Baker, it is well to note some of the varieties The S ituherosum
of Lindley, differing from the common 5 tuberosum m not producing
tubers, was found in Chile, and is probably not specific dly distinct,

although exceptional, for it is by no means very unusual to find
even cultivated plants produce no tubers S Fernandczianum is,

according to Baker, a form of S tnbero^um^ but if so its habitat in

the mountain woods of Juan hemandez is climatically ditfc cnl
from that in the dry mountains of central Chile, where the true
S tut>erosum grows 5 oHtes was found more recently by Andre
on the summit of Quindiu m Colombia, at a height of 11,483 ft

It produces tubers of the size of a nut S Andrt.anum, found by
Andri* at Cauca (62^4 ft ), was considered by the traveller to be the
true 6 tubmosum^ but this view is not shared by Baki r, who named
it after the discoverer Its tubers, if it produces any, have not
been seen s tmmite is probably only a slight variety of 5 tubero-
sum

^
as are also the Venezuelan S colombtanum^ S, verrucosumy S

demtssum and ^ uitle. ^ Pendlert, a native of the mountains of
New Mexico and Arizona, was considered by Asa Gray to be likewise
a fo’-m of S tuberosum

Potato Diseases

There arc few agncultural subjects of greater importance
than the culture of the potato and the losses entailed by potato

disease It is not unusual in bad seasons for a single grower
to lose £30 per acre in one season In extreme cases every
tuber IS lost, as the produce will not even pay the cost of

lifting

The best-known disease of potatoes is caused by the growth
of a fungus named Phytophthora tfijestans, within the tissues

of the host plant, and this fungus has the peculiar property of

piercing and breaking up the cellular tissues and setting up
putrescence in the course of its growth The parasite, which

has a somewhat restricted range of host plants, chiefly invades

the potato, Solarium tuberosum ;
the bittersweet, S Dulcamara,

and other species of Solatium, It is also very destructive to

the tomato, Lycoperstcum esculetiium, and to all or nearly all
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the other species of Lycopersicum At times it attacks petunias

and even scrophulariaceous plants, as Anthocersts and Schiz-

anthus*

As a rule, although there are a few exceptions, the disease occurs
wherever the potato ih giown It is known in South America in the
home of the potato plant In Kndand the disease is generally
first seen during the last ten days of July, its extension is greatly

|

favoured by warm and showery weather To the unaided eye the '

disease IS seen as purplish brown or blackish blotches of various
sizes, at first on the tips and edges of the leaves, and ultimately
upon the loaf-stalks and the larger stems On gathering the
foliage for examination, especially in humid weather, these
dark blotches are seen to be putrid, and ^\^hcn the disease takes
a bad form the dying leaves give out a highly offensive odour Ihe
fungus, which is chiefly within the leaves and stems, seldom emerges
through the firm upper surface of the leaf, it commonly af^pcars

as a white bloom or mildew on the circumference of the disease- ‘

patches on the under surface It grows within the tissues from I

central spots towards an ever-extending circumference, carrying
j

putrescence in its course As the patches extend m size by the
growth of the fungus they at length become confluent, and so the

leaves are destroyed and an end is put to one of the chief vital

functions of the host plant On the destruction of the leave's the
fungus either descends the stem by the interior or the spoies are
wasned by the ram to the tubers in the ground In cither case the

1

tubers arc reached by the fungus or its spoi es, and so become diseased
|

The fungus IS very small in size, and under the microscope appears '

slightly whitish or colourless 1 he Inghcst pow cts are required to see

all parts of the parasite
1

The accompanying illustration shows the habit and structure of

the fungus The letters A B show a vertical section through a frag- !

ment of j^otato leaf, enlarged 100 diameters, A is the upper surface
|

line and B the lower the lower surface of the leat is show n at the top,
1

Fig 2 —Phvtophthora in1e<itan^ Fungus of Potato Disease

the better to exhibit the nature of the fungus groA\ths Between
A and B the loose cellular tissue of which the leaf is partly built

up IS seen in section, and at C the vertical palisade cells w'hich give
firmness to the upper surface of the leaf Amongst the loose tissue

of the leaf numerous transparent threads are shown, thts<. are the
mycelial threads or spawn of the fungus, w^heiever they touch
the leaf-cells they pierce or bre«ik down the tissue, and so set up
decomposition, as indicated by the darker shading The lower
surface of the potato leaf is furmshod with numerous organs of

transpiration or stomata, which are narrow orifices opening into
the leaf and from which moisture is transpired in the form of

vapour Out of these small openings the fungu«* threads emerge,
as shown at D, D, P When the threads reach the air they branch
m a tree-like manner, and each branch (^orangiophore) carries one
or more ovate sporangia, as shown at E, E, E. which fall off and arc
earned by the wind One is shown more nighly magnified (400
diameters) at F, the contained protoplasm breaks up into a definite

number of parts as at G, fomung about eight minute mobile
bodies calle<f " zoospores," each zoospore being furnished with two

extremely attentuated vibrating hairs termed “cilia," as shown at H
Ihesc zoospores escape and swim about in any film of moisture, and
on going to rest take a spherical form, germinate and produce
threads of myctlium as at K The spoiangia may also germinate
directly without urulergoing division The mycelium from the
germinating sporangia or zoospores soon finds its way into the
tissues of the potato leaf by the organs of transpiration, and the

process of growth already described is repeated over and
over again till the entire potato leaf, or indeed the whole plant, 13

reduced to putridity

1 he germinating spores arc not only able to pierce the leaves and
stems of the potato plant, and so gain an entry to its interior thiough
the epidermis, but tluy an also able to pierce the skin of the tuber,

csnccially m young examples It is therefore obvious that if the
toilers are exposed to the atr where they arc liable to become slightly

cracked by the sun, wind, hail and rain, and injured by small animals
and insects, the sjxires from the loaves will drop on to the tubers,

quickly germinatt upon the slightly injured places, and cause the
jK>tatoes to become diseased Earthing up therefore prevents these
injuries, but where practised to an immoderate extent it materially

reduces the produce of tubers The labour entailed in repeated
earthnxg up is aLso eousidered a serious objection to its general

adoption

The means of mitigating the damage done by this disease

are (1) the selection of varieties found to resist its attacks, (2)

the collection and destruction of diseased tubers so that none are

left in the soil to become a menace to future crops, (3) care that

no tubers showing traces of the disease are planted, (4) spraymg
with Bordeaux mixture at intervals from midsummer onwards.

The last measure prevents tlie germination of the spores of

the fungus on the leaves, and is a most useful mode of checking

the spread of the disease, to be successful in its use, however,
entails care m the preparation of the spray and thorough-

ness in its application In spite of the many efforts in the direc-

tion of obtaining a resistant variety no great measure of sui ( ess

has been attained The earlier varieties of potato appear to

escape the disease almost entirely, as they are usually ready to

be lifted before it become'* troublesome
,
while certain of the later

varieties are much less prone to it than the majority They
do not appear, however, to maintain the same degree of immunity
()\cT a long period of ) cars, but to become more and more open
to the attaik as the variety becomes older, nor do they alwa>s

exhibit the same degree of immunity in different localities.

Something may be done to mitigate the loss arising from the

disease by selecting comparatively immune varieties from time

lo time

Many ingenious attempts have been made to obtain a variety

perfectly immune Manh*, thinking a hardier bloc^d might be infused
into the potato by crossing it with some of the native sjiecics, raised

hybnils between it and the two common species of Solanum native
in this country, 5 Dulcamara and S nigrum^ but the hybrids
proved a^ susceptible as the potato itself MauU alno tried the effect

of grafting the potato on these two species and, though he succeeded,
the*re is no record to show whether the product was any hardier
til in the parents Dean {Card Chron

,
S<n>t 1876, p 304) succeeded

in giafting the potato on the tomato, and Mu'^srs Sutton have earned
out similar experiments on an extensive scale (/owrif Roy Hort Sor

1H09, xxiii Proc
, p 20), but in no case have the variations produced

provid disease-proof Vaiious ixpenmentcrs, especially Fcnn,
have asserted that by engrafting an eye of one variety into the tuber
of another, not only will adhesion take place but the new tubers will

prtsent great variety of character this seems to be the case, but it

can hardly be coilsidered as established that the variations in ques-

tion were the result of any commingling of the essences of the tw'o

varieties The wound may simply have set up that vaiiation in the

buds the occasional existence of which has been already noted
It IS possible that the hybridizing of the jiotato with one or other

of the wild types of tuberous Solanums may give rise to a variety
which shall be immune, though unfortunately most are themselves
liable to the attacks of the fungus, and one of tiie few crosses so made
between the common potato and Solanum Maglia has exhibited the

same undesirable trait The form cultivattnl in England for some
time under the name Solanum etuberosum (which, however, forms
tubers anil is probably not that known under this name by Lindlty)

sei ms so far to have escaped In view of the fact that Biffcn has
proved that immunity from the attacks of a certain fungus in wheat
IS a transmissible recessive cliaracter reappeanng in some of Uie
individuals of the sc'coiul generation, it would appear that fhere is

great hope of securing an immune variety with the aid of this form
It is possible, too, that continued cultivation in the rich soil of

gardens may induce that tendency to vary when seedlings are

raised that is so marked a feature of the potato of commerce, in one
or more of the other species of tuberous Solanums,
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Another fungus attacking the leases is Macrosporium Solam

(fig 3) but this ittack usii ill\ comes earlier in the season

tlian the foregoing Tt is diLritten?ed by tlie curling of the

leaves, which later show black

spots due to the production of

numerous dirk spores in patches

on the diseased leaves The
dunige IS often < onsidcrible, as

the crop is greitly lessened b\

the interference with the func-

tions of the Icif The pirisitc

m i\ be held in c ht ck by spru ing

with Bordeaux mixture e irl) m
the season The fungus passes

the winter on pieces of It if, &.c
,

left on the gioiind \11 siu h
refuse should he cleared up and
burned A third fungus, Cerco-

spora co}i(orb, also forms spots

on the k c s ind mav bt kept
in chec k In the sime means

Wilting of the foliage follow cci

»» by the disc olor itton of the stem

Fu a -Portion oi loaf of ind br inches is characteristic
Potato Plant showing patelus of a disease of the potato

“Blackles Iht-on the surlacc , . ,

^
-

disc ise IS due to the presenc e of

1 irgc numbers of Bacillus solaiiacearum in the tubes through
which water is conve\ed to the leaves from the roots Their
presence causes the ippearancc of blukish streaks in the stem
md a dirk ring some little distance below the surf ice in the

tissues of the tuber Tubers showing am tiace of sueh a ring

/fm

(Froir. — j ^ I i ,,, |rvi f the
cjntroller >fH M St'itioncrj OfTice )

Fn 4 -~ChY\sophlychs endobiotica {Oedomyces leprotdes) in tlu
l^otato

I and 2, Tubers deformed by the fungus
a, Section through diseased tissue showing dark masses of spores
4 and 5, Tissue cell more highly magnified, showing enclosed spores

should not be used for seed, and rotation of crops should be

observed as a means of prmenting the infection of the crop

with the germ Biting and sucking insects have been found to

carrv the bacilli from one plant to mother

The tubers frc<|ucntly show sciirf> or scib like spots u]>oii their

surface thus greatly depreciating their vilnc for m irk el ])urposcs

The fungus, Soyosponu 7n scabie'i, which is the cause of the scab,
does not penetrate into the flesh of the tuber noi <ktrict Irom its

edible properties Pxeess of lime in the soil is said to favoui
the ekvUopment of Uk limans Similar spots are pioduccd on
potatoes in Anun< a b> tin Oo<;pora scahtt md in both e iscs

if affected seed pot lines ire steeped in a seflution of 4 pint
loimalin in 15 gallons of water for two hours be foie planting the

attack on the resulting eiop is mitciially Icsstncel the fungus
Ovdomyctiy hpYOides produces large blackish, irregulai warts whiel
sometimes involve the whole surface of the tuber This tliscasc is

of recent introduction inte» Cleat Bnfain but bids i nr to be-
come very troublesome ihe spoies of the fungus pass the
winter in the senl and the delicate mycelium att leks the young
shoots in the summer Ihe sc bcecuno blown, finallv blackish
and greatly contortcel until i large scab is foimed 011 the developing
tuber whence the name bj whjcli the (hscase is known— black
scab Diseased potatoes Ull in the soil ind even slightly diseased

sets are a source of infeetioii of succeeding crops Bed ttioii must
be observe 1 in<l no diseased sets plintcd
The lofting of tubers after lifting ma> be due to vaiious causes

but the inhetiem ot the tubcis by the Phytophthora alrt uiy men
tioned is a Ireepient source of this tremble, while Winter Rot is

duo te^ the fungus Aicfyja Solatu This fungus finds conditions
suitable for greiwth when the potatoes iic stored in a d imp con
ditioii rotting fiom tins cause r irely occurs when thc\ ire eliicd

before being placed m lieaps The first signs of this timgiis is the

anpearimt of smill while tufts of myetlium bursting thioiigh
the si in ot tile Inbei tin spores of the fungus being earned at the
tips ol the Ihreaeis forming these tufts This form of fruit is suc-
ceeded b^ olheis which hive recciveel ditteient names, and lastly

In the mature \ictria which forms minute red flask shaped pen
theei i on puts of the rotted potatoes that have dried up The
iiitt riruih lU forms aiC known as MonospoYium Fusanum and
Ciphalo\po}non Ihe jncccs ot dried up potato with the spores
of \ atria upon them are i source of infection in the succe (ding >( ar,

and care shoukl be t il en that diseased lubciS an not planted
hlovvtrs of sulphni phntifully spnnlhd over the potatoes befon
storing hxs been found to eiieck the spread of the rot 111 the heap

POTATO RACE, \ running contest, where the winner is the

first who collects in a basket or other receptacle a number of

potatoes, 13 su illy eight, placed, as i riik two > ards apirt, along

a straight line, and then crosses a finish line five or ten \arcls

f irllu r on

POTATO WAR {Ka}t(yf}elkrteg)y the name given bv the Prus-

sians to tlie \\ ar of the Ba\ inan Succession in The
Pnissiins and a Saxon contingent commanded b> 1 ledcnck
the Great and his brother Prince Henr}, were opposed to two
Austrian armies undtr Louclon and T icv Ihc operations

consisted almost entire 1\ of manccinrcs which hid for their

object the obt lining or the denial to the cncm> of food supjilies

The w ir thus acquired tlir name of harlofjell neg Its duration

w IS from the 3rd of Julv 1778 to the assembl> of the congress of

Tes( htn on the loth of M arch 1779, and its total cost
^(^4,350,000

and 20,000 men to all parties The war ma> be studied 1 orn

the militarv point of view as an extreme example of what
( 1 lusewitz ( ills w ar with a restricted aim **

POTAWATOMI (properlv PotmuihmK fire-makcis ui

allusion to their secession from the Ojibwav, md their e^tililish-

ment of a separate council-fire), a tribe of North Ameru an

Indians of Algoncjuian stock \\hen first known (about 1670),
thev lived around Crreen B a\ Wisconsin Thev subsec|ucntlv

moved south and eventuallv settled in lower Michigan Thev
were allud with the 1 rench in their wars against the Iroquois

and took p art in the c onspirace of Pontiac {q v
)

In the War of

Independence thev fought for Pngland, is also in that of 1812

In 1S46 most of them were removed to a reservation in K ins vs

Of these the majorit) have abandoned their tribal relations

and become citizens Others arc m Wisconsin and the

bulk m Oklahoma Thev now number some 2300
POTCHEFSTROOM, 1 town of the Tr lusvail, 88 m S W^ of

Johannesburg and 222 m N 1 of Kimberle> bv ml ]*op

(1904), (4348, of whom 6014 were whiles I lu town stands

4100 ft above the sea on the banks of the Moot River, 15 m
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above its junction with the Vaal. The streets are lined with
fine willow trees, and there are public grounds in which are

nurseries and a showyard. Golf links add to the attractions

of the place, which is one of the healthiest m the Transvaal

In the neighbourhood are gold-mines, the reef appearing to be
a continuation of the Witwatersrand reefs. The Vaal river

goldfields, of which Venterskroon is the centre, are i6 to 20 m.
south-east of Potchefstroom.

Potchefstroom was founded in November 1838 by Hendrik
Potgieter, and is the oldest town in and first capital of

the Transvaal. In 1862 it was the scene of civil war between
rival Boer factions In 1880-81 the garrison camped outside

the town was besieged by Boers under Commandant P. A.

Cronje. The British troops (250 m number) were confined to

X fort 25 yds. square and lost over a third of their strength

in killed and wounded before they surrendered on the 21st of

March, the investment havmg begun on the i8th of December
1880. Charges of treachery were brought against Cronje for

[ailing to notify the besieged that an armistice had been agreed

to by the Boer leaders Of this armistice Colonel R W. C
Winsloe, who was in command of the British, became aware
before the surrender took place On the suggestion of Com-
mandant General Joubert the capitulation was considered as

cancelled and a detachment of British troops reoccupied the

:own until the conclusion of peace. In the Anglo-Boer War of

[899-1902 Potchefstroom was occupied by the British without
opposition (See Transvaal History )

POTEMKIN, GRIGORY ALEKSANDROVICH, Prince
1739-1791), Russian statesman, was born at Chizheva near

Smolensk He was educated at the Moscow University, and
in 1755 entered the “Reiter” of the Horse Guards. His
participation m the coup d'kat of the 8th of July 1762 attracted

the attention of the new empress, Catherine II , who made him
1 Kammerjunker and gave him a small estate 1 he biographical

xnecdotes relatmg to him during the next few years are obscure

xnd mostly apocryphal In 1768 he quitted the Guards and
ivas attached to the court as a Kamtnerherry but m 1769 he
volunteered for the Turkish War and distinguished himself

xt Khotin, Foeshani and Larga, besides routing the Turks
it Oita. It was not till 1771 that he became Catherine’s prime
avourite In that year he was made an adjutant-general,

ieutenant-colonel of the Preobrazhensky Guards, a member of

the counc il of state, and, in the words of a foreign contemporary
Jiplomatist, “ the most influential personage m Russia.”

Somewhat later he was created a count, and appointed com-
mander-m-chief and governor-general of “ New Russia,” as the

:onquered provinces in the Ukraine were then called In 1776,
xt Catherine’s request, the emperor Joseph II raised Poternkm
to the rank of a prince of the Holy Roman Empire In 1775
^le was superseded in the empresses graces by Zavadovsky,
t)ut the relations between Catherine and her former lover

:ontmued to be most friendly, and his mfluence with her was
lever seriously disturbed by any of her subsequent favourites

k whole mass of facts testify to the enormous and extraordinary

influence of Potemkin during the next ten years His corre-

spondence with the empress was uninterrupted. The most
important state documents passed through his hands Cathenne
loaded him with gifts. He was deeply interested m the question

if the southern boundaries of Russia and consequently in the

fate of the Turkish Empire It was he who, in 1776, sketched

the plan for the conquest of the Crimea which was subsequently

realized; and about the same period he was busy with the so-

called “ Greek project,” which aimed at restoring the Byzantine

Empire under one of Catherine’s grandsons In many of the

Balkan states he had well-informed agents. After he became
field marshal, in 1784, he mtroduced many reforms into the army,
xnd built a fleet in the Blacic Sea, which, though constructed

of very bad materials, did excellent service in Catherine’s

second Turkish War (1787-92). His colonizing system was
exposed to very severe criticism, yet it is impossible not to

admire the results of his stupendous activity. The arsenal of

Kherson, begun in 1778, the harbour of Sevastopol and the

new fleet of fifteen liners and twenty-five smaller vessels, were
monuments of his genius. But there was exaggeration m all

he attempted. He spared neither men, money, nor himself

in attempting to carry out his gigantic scheme for the coloniza-

tion of the south Russian steppes, but he never calculated the

cost, and more than three-quarters of the design had to be

abandoned when but half finished. Catherme’s famous expedi-

tion to the south m 1 787 was a veritable triumph for Poternkm

;

for he contrived to conceal all the weak pomts of his admmistra-
tion and to present everything m a rose-coloured light. On
this occasion he received the title of prmce of Tauris. The
same year the second Turkish War began, and the founder of

New Russia took upon himself the responsibilities of commander-
m-chief. But the army was ill-equipped and unprepared; and
Poternkm in an hysterical fit of depression gave everything up
for lost, and would have resigned but for the steady encourage-

ment of the empress. Only after Suvarov h^ valiantly

defended Kmburn did he t^e heart again, and besiege and
capture Ochakov and Bender. In 1790 he conducted the military

operations on the Dniester and held his court at Jassy witlx

more than Asiatic pomp In 1791 he returned to St Petersburg

where, along with his friend Bezborodko {q.v), he made vain

efforts to overthrow the new favourite, Zubov, and m four

months spent 850,000 roubles m banquets and entertainments,

a sum subsequently reimbursed to him from the treasury. Then
the empress grew impatient and compelled him (1791) to return

to Jassy to conduct the peace negotiations as chief Russian

plenipotentiary On the 5th of October, while on his way to

Nikolayev, he died m the open steppe, 40 m. from Jassy, m con-

sequence of catmg a whole goose while m a high state of fever.

Very various are the estimates of Potemkin. Neither during

his life nor after his death did any two people agree about him
The German pamphlet : Pansalm Furst der lumtermss und
seine Gehebte, published in 1794, is a fair specimen of the opmion
of those who legarded him as the evil genius of Catherme and
of Russia But there were many, mcludmg the empress herself,

who looked upon him as a man of manifold and commanding
genius He was indubitably the most extraordinary of all the

Cathennian favourites He was an able administrator, but
wanting m self-control. Licentiousness, extravagance and an
utter disregard for human life were his weak points, but he was
loyal, generous and magnanimous. Nearly all the anecdotes

related of him by Helbig, in the biography contributed by him
to the journal Minerva (1797-1800), and freely utilized by later

biographers, are absolutely worthless.

SeeV A Bilbasov, Kaihartnas II (Berlin, 1891-1893),
C de Lanvitrc, Catherine la Grande d'apris sa correspondance
(Pans, 1895), Anonymous, La Cour de Catherine II Ses collabora-

teurs (St Petersburg, 1899), A V Lopukhin, Sketch of the Congress

of JassVf J7QI (Rus ;
St Petersburg, 1893), The Papers of Prince

Potemkin^
,
St Petersburg, 1893-1895) (R N B

)

POTENTILLA (nat order Rosaceae, ), a border and rot k-

garden plant Many of the species bear brilliantly coloured

flowers and graceful foliage A soil of a good loamy staple,

enriched with rotten dung, will grow the potentilla to perfection

Potentillas may l)e increased, though not very freely, by parting

them into as many pieces as there are crowns, the side growths

being those which can usually be thus separated This may
be done m autumn or spring, and the plants will generally

bloom the following season. The species and some of the

varieties reproduce true from seed, and are readily increased

by that means The following are some of the best kinds

:

aurea, atrosangutneay davurtca, formosay ntttda, n, afro-rttbra,

spectosay tridentata and vtllosa

POTENTIOMETER, an instrument for the measurement of

electromotive force and also of difference of electric potential

between two points. The term potentiometer is usually applied

to an instrument for the measurement of steady or continuous

potential difference between two points in terms of the potential

difference of the terminals of a standard voltaic cell of some
kind, such as a Clark or Weston cell. The modem potentio-

meter has been developed out of an arrangement due to J. C
Poggendorff, employed also by J. Latimer Clark, but converted
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into Its modern direct reading form by J. A. Fleming in 1885

(see Industries^ 1886, i 152). In principle the modern potentio-

meter consists of an arrangement by means of which any

potential difference not exceeding a certain assigned value

can be compared with that of a standard cell having a known
electromotive force In simplest form it consists of a long,

straight, fine, uniform wire stretched over a divided scale The
ends of this wire are connected to one or niore secondar>'

cells of Constant electromotive force, a variable resistance being

mtcrjKised so as to regulate the current flowing through the

fine wire. To one end of this fine wire is attached one terminal

of a sensitive galvanometer Sliding contacts can be moved
along the fine wire into any position Supposing that the

scale under this wire is divided into 2000 parts and that we
are m possession of a standard Clark cell, the electromotn e

force being known at various temperatures, and equal, say, to

I 434 volts at 15® C. Tlie first process is to set the potentio-

meter. The slider is placed so as to touch the fine wire at

division No 1434 on the fine wire, and the Clark cell is Conner ted

m between the sliding contact and one terminal of the galvano-

meter, so that Its negative polo is Conner ted through the galvano-

meter with that end of the fine wire to which the negative pole

of the working battery is attached The resistance in circuit

with the fine wire is then altered until the galvanometer shows no

deflexion We then know that the fall of potential down the

2000 divisions of the fine wire must be exactly 2 volrs If

then we substitute for the standard cell any otlier bource of

electromotive forr e, we can move the slider into another position

in which the galvanometer will show no deflection The scale

reading then indicates directly the electromotive force of this

second source of potential Thus, for instance, if an experiment

were made with a Leclanch6 cell, and if the balancing-pomt

were found to be at 11500 divisions on the scale, the electromotive

force would be determined as i 500 \olts Instead of adjusting

in this manner the electromotive force of any form of cell,

if we pass any constant current through a known resistance

and bring wires from the extremities of that resistance into

connexion with the slider and tlie gilvanomoter terminal, we
can m the same way determine the fall of potential down the

above resistance in terms of the elei tromotive force of the

standard cell and thus measure the current flowing through

the standard reststance

In the practical form the potentiometer wire is partly replaced

by a number of coils of wire, say 14 (see fig i), and the potcntio-
mettr wire itself his a resistance equal to one of these coilb One
terminal of the galvanometer can then be shifted to the junction

s

Elo I.

between any pair of consecutive coils and the slider shifted to any
point on the potentiometer wire By such an arrangement the
potential difference can be measured of any amount from o tf) 1*5

volts In some cases the potentiometer wire is wholly replaced
by a senes of coils divided into small subdivisions We may
employ such a potentiometer to measure large potential difference
greater than the electromotive force of the working battery, as
follows The two points between which the potential difference is

required arc connected by high resistance, say of 100,000 ohms or
more, and from the extremities of a known fraction of this resistance,
say, t/ioo or i/iooo or t/io,ooo wnes are brought to the potentio-
meter and connected m l>etween the slider and the corresponding
galvanometei terminal. Wc can thus measure as described the
drop in volts dow n a known fraction of the whole high resistance and
therefore calculate the fall in potential down the whole of the high
resistance, which is the potential difference required The potentio-
meter and the divided resistance constitute a sort of electrical

scalcyard by means of which afiy electromotive force or difference of

potential c in be compared with the electromotive force of a standard
cell. Very convenient and practical forms of potentiometer have
been devised by Crompton (fig. 2), Naider, Elhot Bros

,
Fleming

Fio 2 —diagram of the Internal Connexions of a Crompton
Potentiometer.

a 6, The scale wire
e, The sot of ciiiial potentiometer coils in senes with it.

1 d. The double pole switch connecting the 6 pau» of terminals

A B c D E F in Slice t ssion to the slide contacts
The resistance coils

I /, The rheostat

I
The galvanometer key

i
A, B, C, I), L, I

,
leniunals to which standard cell or voltages to be

I

tested are attached

and others An cssenbal accompaniment thercfoie of the potcntio-

I
meter is a scries of standard low resistances, say of o i, o 01, o 001

I

ohm, and also a senes of higher resistances divided into known
fractions In practical work, the low resistances take the form of

certain stnps of metal which have on them two pairs of termmaLs,
one ttrmtil ‘ euirent terminals," and the other " jioteiitial ter-

minals " These lesistaneo stiips, as they arc called, are carefully

adjusted so that the resislance belw'cen the potential terminals

has a knowm low value In oidcr to measure the value of a con-

I

tmuous electric current, and therefore to calibrate any ampeiemetcr
' we piocced as follows The amperemeter n placed in senes with

,

a suitable low resistance stiip, say of o 01 ohm Fiom the potential
I terminals of the strij), wires arc brought to thi potentiomelei so a-i

i
to determine thtir potential ditlerence in terms of the electromotive

! force of the stindard Clark cell An observation is then taken

1

of the reading of the anipcremctor and of the fall of resistance

j

clown the low resistance when a certain steady current is passing

through the strip and amperemeter Supposing that the potential

fall down the strij) is found to be g8i volt, the strip difference having
I a icsistanee ol o i ohm it would bo seen that the cm rent passing

! thiough tin strip was 98 i amperes If then the amperemeter scale
I reading was 100 it would show an error of that scale reading ot
' minus 1 9 amperes or nearly 2 In the same manner the j>otentio-

' meter may be used to calibrate a v oUmcler by the aid of a divided

I
FCsistante of known value

' In tleetncal measurements connected with incandescent electric

1

lamps the potentiometer is of great use, as it enables us to make
accurately and ncMrh'’ simultaneously two measurements, one of

the current through the limp and the other of the potential dillcr-

ence ot the terminals For this puiposc a resistance, say, of one
ohm IS placed in series with the lamp and a icsistance of 100,000
ohms placed a^'ro^s the terminals of the lamp, the latter resistance

IS divided into two parts, one consisting of 1000 ohms and the other

of 99,000 ohms The potentiometer enables us to measure therefore

the currant through the lamp by measiiung the drop m volts down a
resistance in scries with it and the potential difference of the ter

mmals of the lamp by measuring the drop m volts down the looth
part of the high lesistance of 100,000 ohms connected acro‘»s the

terminals of the lamp
Standard Cells —A necessary adjunct to the potentiometer is

some form of standard cell to be used as a standard of electromotive

force In the case of the Clark standard cell above mentioned the

elements are mercury and zinc separated by a paste of mercurous
sulphate mixed with a saturated solution of zme sulphate Other
voltaic standards of electromotive force are in use, such as the Weston
cadmium ctll, the Helmholtz calomel cell, and the standard Dauiell

cell The Clark cell is made in two forms, the board of trade or

tubular form, and the H form of cell de/ised by Lord Rayleigh

X'he German experts seem to favour the latter form, the specifica-

tion issued by the Physikalisch-1 cchmschc Reichsanstalt of Berlin

may be found in the Electrician, xxxi 2G5-2O6 The electromotive

force of the cell diminishes with nsc of temperature, the board of

trade value being i 434 volts at 15® C * and i 434 (i — o 00077 {#—15))
volts at f® C A more exact expression is obtained if instead of

o 00077 the quantity 000078-1-0000017 (i— 15) is used. In the

Weston standard cell cadmium and cadmium sulphate arc substi-

tuted for zinc and zinc sulphate, it has the advantage of a much
smaller coefficient of temperature variation than the Clark cell

It IS most conveniently made up m a glass vessel of H form, pure
mercury and cadmium amalgam being the two elements (fig. 3),

* According to K Kahle and W Wicn, the electromotive force of

the H form of Clark cell is 1*4322 volts at 15° C
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and when made as directed below it lias at C an electromotive
force volts, such tliat

E =« I 0184 — o 0000406 {t — 20) — o 00000093 (/ — 20)2 4.

O 00000001 (/ — 20)2

Alter the platinum wires have been sealed through the glass, a
little aqua regia is placed m the cell h gs until bubbles of gas arise

liom the platinum, when it

IS thrown out and replaced

by a solution ot mercurous
nitrate. Then by the use of

another piece of platinum as
anode, mercury is tlectro-

l5rticaUy deposited upon the

E
latinum, which may also

c amalgamated by making
it wlute hot m a Buiiseu
flame and plunging it in

mercury lo prepare the
cadnuum amalgam, one part
of pure cadmium is dissolvcHi

in parts of pure mercuiy,
and the product while warm
and fluid is placed m one
hn*b of the cell and warmcKl,
to ensure perfect contactwith
the platinum wire 1 he cad-
mium sulxdiate solution is

jircqiarcd by digesting a saturated solution of cadmium sulphate with
cadmium hydroxide to remove free acid, care being taken not to raise

the temperature above 70° C., and then by digesting it still further
with meicurous sulphate until no moie prccipitatmn occurs The
cadmium sulphate solution must be saluratc<l and have fiec crysbds
of the salt m it The mercurous sulphate must be ficc from acid,
and male neutral bv triturilion with finely <hvi(le<l mercury In
making the jxi^tc, so much ca Imium sulphate must be added that a
saluralc I solution of th it salt is formed and is present in the cell

The C( 11 has the tlce tromotive force abov( stated if the amalgam
of cadmium has from 6 to 13 parts of mcrcuiy to i of cadmium
The Cttrmaii m vCsti^ ilois s( ( m to have a git at pieferencc for the

H form of cell, but it is eh'ar that a narrow tubulai ctU of the British
boaid ot tra Ic form not only co>ao^ luoio exuickly to the temperature
of the Welter bath in which il i^ placed, but is more cerhun to be
wholly at one temperature In a modification of the H form devised
by F T Smith, of the* National Phy^'ical Laboi itory {Phil Trans

,

A, 207, pp 393-420), a contraction formed in th(3 side of the vertical
tube tends to hold the contents in place Fig 4 shows this cell,

hermetically sealed, mounted in a brass case
In cases wlien great acciuaey ii not iccjuiied, a Darnell cell can

be used as a standaid of clcctromDlivc foice The foim designed
by j A Flcimng {Phil Mag

, 20,

p 126) consists of a U tulie, one
leg of which contains a rod of pure
amalagmated zinc, and the other a
rod of freshly e Ic'ctrotyped copper
The legs are fillc 1 with solutions of

7inc sulphate ant coppei sulphate,
the /me rod being 111 the zinc
sulphate and the copper rod m the
copper sul]ihate When so made,
the cell has an electromotive force
of I 072 volts and no sensible
temperature variation The solu-

tions are made by dissolving the
purest recrystallizcd sulphate of

copper and sulphate of zme in dis-

till^ water For the zinc solution,

take 55 5 parts by weight of crys-
tals of zme sulphate (^118047062)
and dissoU c in 44 5 parts by weight
of distilled water, the rc-sulting

Fio. 4
- -^Method of mount- solution should have a specific

mg Weston xMoimal Cell, giavity of i 200 at about 20^ C
Brass case removed For the sulphate of copper solution,

take 165 parts by weight of pure
crystals of copper sulphate (CUSO45OH2) and dissave in 83 5 parts
by weight of water, the resulting solution should have a specific
gravity of i 100 at 20^ C Ihe solutions should be aajusted exactly
to these densities and kept m stock bottles, from which the reservoirs
of the cell should be filled up as required.

A form of potentiometer employing a vibration galvanometer and
suitable for alternating current measurement by null methods has
been devised by Dr Drysdale (see Proc Phys Soc Land . 1909,
21, 5^1 )

See J A, Fleming, Handbook for the Electrical Laboratory and
Tc^Hvg Roofn.voX 1 (London, 190 —vol i contains on pp 108-110
an extensive list of various original memoirs published on the Clark
atid Weston cells , Ct D Aspinall Parr, Electrical Engineering
Measuring Instruments (London, 1903) ,

W. C Fisher, The Potenlio-
meter and its Adjuncts (London, 190O)
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POTENZA (anc PoUntta)^ a town and episcopal see of Basil-

icata, Italy, capital of the province of Potenza, 103 m. by rail

E by S. of Naples Pop. (1901), 12,313 (town), 16,163 (com-

mune) Situated 2700 ft. above sea-level on an isolated hill

above the Basento (anc Casuentm), it is much exposed to winds

and has a far more northerly climate than its position (40^ 40'

N ) implies, and is indeed one of the coldest places in Italv

(mean temp Jan 37-8^ July 709®, for whole year 53° F) It

has been almost entirely rebuilt since the earthquake of 1857

It has a school of the mdustnal arts and sciences, grows good

wine, and makes bricks

The ancient Potentla la\ some 470 ft lower, by the river

Its na.me shows that it was of Roman origin, and its importance

was no doubt due to its position at the intersection of the road

leading west to the Via Popillia and north-east to the Via Appia,

walh the Via Hcrculia No remains arc visible, but a consider-

able number of inscriptions have been found
Potentia must be distinguished from Potentia m Picenum,

on the Adriatic coast, near the modem Porto di Recanati, a
colony founded in 184 b c

,
the same year as Pisauium, but of

which little is known
The abandonment of the old site and the erection of the new

town prohablv date from the earthquake of 1273 By the

Angevines Potenza was made a domain of the San Severino
family, m the beginning of the 15th century it was held b>

I

Francesc'O Sforza, and in 1435 it passed to tlie Guevara family,
' the Loffrcdi, who succeeded b) marriage, continued in possession
' till the abolition of the gieat fiefs In 1694 there was a se^cre

earthquake
,
and the more terrible earthquake which on the i6th

and the 17th of December 1857 passed through southern Italy,
’ and m Basilicata alone killed 32,475 persons, laid the greater

part of Potenza m ruins In i860 it was the first town to rise

against the Neapolitan government
POTGIETER, EVERHARDES JOHANNES ( 1808 1875), Dutch

prose wTiter and poet, was born at Zwolle, in Oveiyssel, on the

17th of June 1808 He started life m a merchant’s office at

Antwerp In 1831 he made a journey to Sweden, described

in two ^olumcs, which appeared at Amsterdam in 1836-1840
Soon afterwards he settled in Amsterdam, engaged in commerc.ial

pursuits on his own account, but with more and more inclination

lowaids literature With Heije the popular poet of Holland
m those days, and Bakhuizen van den Brink, the rising historian

(see also Groen v\n Prinstfrer), Potgieter founded De Muzen
(^^The Muses, 1834-1836), a Lterarv' leview, which was, how-
ever, soon superseded b> l)c Gids ( Mhe Guide ’), a monthly,

which became the leading magazine of Holland In it he wrote,

mostly under the initials of “ \V D g,” a great number of

articles and poems The first collected edition of his poems
(1832-1868) appeared in 2 \ols (Haarlem, 1868-1875), preceded
by some of his contributions to De GtdSy in 2 a ols also (Haar-

lem, 1864), and followed by 3 vols of his Stndtcn en Schetsen

(‘‘Studies and Sketches,” Haarlem, 1879) Soon after his

death (Feb. 3, 1875) ^ mort comprehensive edition of

Potgieter’s Ver^preide tn Nagelaten Werken (“Miscellaneous

and Posthumous Works”) was puVilished in 8 vols by his

friend and literal y executor, Johan C Zimmerman (Haarlem,

1875-1877), who likewise supervised a more complete edition

of Potgieter’s writings which appeared at Haarlem m 1885-

1890 m 19 vols Of Potgieter’s Het Noorden tn Omtrehhm
en Tafreelen (“The North in Outlines and Pictures”) the

third edition was issued in 1882, and an edition de luxe of

his poems follow^ed at Haarlem in 1893 Under the title of

Personen en Ondenverpen (“ Persons and Subjects ”) many
of Potgietcr’s criticisms had collectively aj^eared in 3 \ols at

Haarlem in 1885, with an introduction by Busken-Huet
Potgicter’s favounte master among the Dutch classics was Hooft,

who»c peculiarities in style and language he admired and imitated
The same vem of altruistic, if often exaggerated and biased, abhor-
rence of the wonted conventionalities of literary life runs through all

his writings, even through his pnv’ate correspondence with Huet,
parts of which have been published. Potgieter remained to his death
the irroconcilablo enemy of the Dutch “Jan as the Dutchman
IS nicknamed who does not believe in the regeneration of the Dutch
people Potgieter held up the Netherlanders of the golden age of the

Fio 3 —^Lord Rayleigh’s H form
ot Standaid Voltaic Cell
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i6th and 17th centunes as models to be emulated In these views
ho essentially differed from Huet \ et the two friends worked
harmoniously together, and when Potgieter reluctantly gave up
De Gtds m i8()5, it was Huet whom he chose as his successor Botn
then proceeded to Italy, and were present at the Dante festivities

at Florence, which in Potgietcr’s case resulted m a poem in twenty
stanzas, Florence (Haarlem, 1868) In Holland Potgietcr's influence
has been very marked and beneficial

, but his own style, that of ultra-
purist, was at times somewhat forced, stilted and not always easily

understood. (H Ti

)

POTHIER, ROBERT JOSEPH (1699-1772), French jurist,

was born at Orleans on the 9th of January 1699 He studied
law for the purpose of qualifying for the magistracy, and was
appointed in 1720 judge of the presidial court of Orleans,

thus following in the footsteps of his father and grandfather
1 his post he held for fifty-two years He paid particular atten-
tion to the correction and co-ordination of the text of the

Pandects

f

his Pandectae Jti^timanae in novum ordtnem digestae

(Pans and Chartres, 1748-1752) being a classic in the study
of Roman law In 1749 he was made professor of law in the

unuersity of Orleans He wrote many learned monographs on
French law, and much of his work was incorporated almost
textually in the French Code Civil. He died at Orleans on the

2nd of March 1772 Of his numerous treatises the following

may be specially mentioned Tratte des obligations (1761), j

Du Contrat de vente (1^62) ,
Du Contrat de bail (1764) Du Contrat

de soexeie (1765), Des Contrats de pret de consomption (1766),
Du Contrat de depot et de mandat (1766), Dxi Contrat de nanttsse-

we;// (1767), &c His w^orks have several times been published in

collected form (edited by Gififrein, 1820-1824, by Diipin, 1823

1825, and by Bugnet, 2nd ed
,
ii vols

,
1861 1862)

Seo Dnpin, DxssertaHon sur la vte et les ouvrages de Pothier (Pans,
1825), and Fr6mont, Vt'* de R J Pothier (Orleans 1850)

POTHOOK, an S-shaped metal hook for suspending a pot

over a fire While one extremity is hooked to the handle of

the pot, the other is caught upon an iron crane moving on a

pivot over the fire Modem cooking-ranges have obviated the

necessity for this arrangement, but it is still to be seen in great

numbers of country cottages and farmhouse kitchens all over

England, and in small artisans’ houses in the west midlands and

the north. In the elementary teaching of writing the “ pot-

hook ” IS a script of similar shape

POTI, a seaport of Russian Transcaucasia, m the government

of Kutais, at the mouth of the Rion on the coast of the Black

wSea, 193 m by rail W N W of Tiflis and 35 m by sea N of

Batum Pop (1882), 3112, (1897), 7666 The white walls of

the fortress contrast with the green trees which surround them,

and the lighthouse, 117 ft high, is visible 17 m Situated

in a marshy delta not more than 2J ft above the level of the

river, Poti is extremely unhealthy, fever and ague prevailing

in summer and autumn The Russians have improved the town

and port, but the latter is still exposed to west and south-west

gales A new entrance was constructed in 1Q05, and a new inner

harbour was at the same time under construction The shipping

trade amounts to £500,000 to £600,000 a year, almost entirelv '

manganese ore, with some maize

Poti represents the ancient Phasis, a commercial colony of

the Greek city of Miletus The present fortress was built in

1578 by Sultan Murad III of Turkey at the time of a war with

Persia In 1640 it was destroyed by the Imeretians (Georgians),

but it was restored and enlarged The town w^as a great slave

market It was captured by the Russians in 1812 and 1829

POTLATCH^ a term, corrupted from a Nootka-Indian word
for gift,’^ for a ceremonial custom among some of the Indian

tribes of north-west America, consisting in the distribution by

an individual of his property among his friends and neighbours,

who make equivalent gifts, with interest, in return

POTOCKI, IGNATY (1741-1809), Polish statesman and writer,

son of Eustachy Potocki, general of artillcrv of the army of

Lithuania, was bom at Podhajee He was educated first at

Warsaw beneath the eye of the pedagogic reformer Stanislaw

Konarski (1700-1773), and subsequently in Italy, where he

proposed to 4ake orders On returning home, however, he

abandoned this idea, and as a member of the newly instituted

commission of education rendered invaluable services to his

country for the next sixteen years He earnestly desired a
reform of the constitution also, and was thus attracted to the
party of the Czartoryscy. Elected deputy to every diet since

1778, he was a conspicuous member of the patriotic opposition.
In matters of importance nothing was done without his advice,

and he was esteemed as much for his character ^as for his talents.

His influence was at its height during the Four Years’ Diet,

1788-1792 He was appointed a member of the committee
for the reform of the constitution, defended eloquently the right

of the towns to the franchise, and was an advocate of an alliance

with Prussia Thus he was one of the creators of the constitu-

tion of the 3rd of May 1791, although his aristocratic antecedents
prevented him from going the lengths of the more radical

reformers On the formation of the confederation of Targowica,
Potocki emigrated to Dresden, but on the outbreak of the
revolution of 1794 returned to Poland, was appointed a member
of the national government, and entrusted with the conduct of

foreign affairs On the fall of Warsaw he surrendered to Siivwov
and was sent to Russia, where he remained till 1796 On his

return to Poland he retired to the village of Klimuntowo,
where for the next thirteen years he devoted himself to literature

At the end of the war of 1809 he was commissioned to go to

Vienna to present to Napoleon the petitions of the Galicians

for the incorporation of their province w'lth the grand duchy
of Warsaw He died at Vienna the same year The most
notable of Potocki’s works is • Vom Entstehen und Untergange
der polntschen Konstxtuiionen vom jten May JJQI (Lemberg,

1793)
See August Sokolowski, lUustrated History of Poland (Pol ), vol

IV (Vienna, 1901) (R N B )

POTOCKI, STANISLAW FELIX (1752-1805), Polish politician,

son of Fninnszek Salezy Potocki, palatine of Kiev, of the

Tulc/yn line of the family, was born in 1752 He entered the

public service, and owing to the influence of his relations became
grand standard-bearer of the Crown at the age of twenty-two
In 1782 he was made palatine of Russia, in 1784 a lieutenant-

general, and in 1 789 he purchased the rank of a general of artillery

from the Saxon minister, Bruhl, for 20,000 ducats Elected deputy
for Braclaw at the famous Four Years' Diet, he began that career

of treachery which was to terminate in the ruin of his country

Yet his previous career had awakened many hopes in him A
grand seigneur ruling patnarchally in his vast estates, liberal,

enlightened, a generous master and a professed patriot, his

popularity culminated in 1784 when he presented an infantry

regiment of 400 men as a free gift to the republic But he
identified the public welfare with the welfare of the individual

magnates His scheme was the division of Poland into an
oligarchy of autonomous grandees exercising the supreme power
in rotation (m fact a perpetual mterregnum), and in 1788 he
won over to his views two other great lords, Xavier Branicki

and Severin Rzewuski The election of Malaciiowski {qv)
and Kazimierz Sapieha as marshals of the diet still further

alienated him from the Liberals, and, after strenuously but
vainly opposing every project of reform, he retired to Vienna
whence he continued to carry on an active propaganda against

the new ideas He protested against the constitution of the

3rd of May 1791, and after attempting fruitlessly to induce the

emperor Leopold to take up arms for the defence of the liberties

of the republic,” proceeded with his friends in March 1792 to

St Petersburg, and subsequently with the connivance of the
empress Catherine formed the confederation of Targowica for

the maintenance of the ancient institutions of Poland (May 14,

1792), of which he was the marshal, or rather the dictator,

directing its operations from his castle at Tulczyn When the

May constitution was overthrown and the Prussians were
already in occupation of Great Poland, Potocki (March 1793)
went on a diplomatic mission to St Petersburg, but, finding

himself duped and set aside, retired to Vienna till 1797, when
he settled down at Tulczyn and devoted himself for the remainder

of his life to the improvement of his estates. He wrote On the
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Polish Succession (Pol ) (Amsterdam, 1789); Protest against

the Succession to the Throne (Pol
) (ibid 1790) ,

and other piolitical

works.

See Friedrich Schulz, Poland tn the year (Pol) (Warsaw,
1899). Josef Zajaczek, History of the Revolution of 1704 (Pol)
(Lemberg, 1881) (R N B

)

POTOMAC, a nvor in the east central part of the United

States, having its source in the Alleghany Mountains and flowing

S E into Chesapeake Bay It is formed by the union of its

north and south branches, about 15 m S E of Cumberland,
Maryland The mam stream has a length of about 450 m and
IS navigable for large vessels for 113 m above its mouth The
north branch, about no m long, nscs in the north-eastern part

of West Virginia, pursues a north-easterly course, and forms

part of the boundary between Maryland and West Virginia

The south branch has its sources in Highland county, Va

,

and in Pendleton county, W Va
,
and flows north-east for

about 140 m until it joins the north branch From the junc-

tion of these two streams until it reaches Harper’s Ferry the

Potomac River separates Maryland from West Virginia At
Harper’s Ferry it receives the waters of the Shenandoah River

and cuts through the Blue Ridge Mountains in a gorge noted

for its scenic beauty From this point to its mouth it forms the

boundary between Virginia and Maryland. The stream crosses

the Blue Ridge Mountains at an elevation of about 245 ft
,
and

at Georgetown (Washington), 62 m distant, it meets tidewater

Of this descent about 90 ft occurs about 15 m above Washing-

ton, at the Great Falls, a scries of rapids about a mile long and
including a cataract about 35 ft high Three and a half miles

above Washington arc the Little P'alls, which mark the head of

navigation Large vessels, however, are prevented by a bridge

from proceeding above Georgetown At Washington there are

two channels, with respective depths at mean low water of 18

and 21 ft Large sums have been spent since 1870 on impioving
j

these channels A few miles below the city the river broadens

into a deep tidal estuary from 2J to 7 m wide, and <hannels

24 ft deep and 200 ft wide through all the shoals were secured

by the projec t of 1899 The Anacostia River, or “ East Branch,”

which flows into the Potomac just south of Washington, is

navigable for large vessels for about 2 m and for small scows

and lighters as far as Bladensburg, Md
,

m above

Its mouth, Its natural channel was narrow and tortuous,

and about 18 ft deep, in 1909 improvements (begun in 1902)

had procured a channel 20 ft deep at mean low water

and 380 ft wide The Chesapeake and Ohio Canal, from

Georgetown to Cumberland, Md
,
follows the Potomac closely

on the Maryland side The shipments over the Potomac above

Washington in 1907 were valued at $7,596,494, and those

below Washington at $21,093,800, the principal commodities
being sand and gravel, ice, oils, naval ordnance and supplies,

and building and paving materials The shipments on the

Anacostia River were ot much the same character, and in

1907 were valued at $4,312,687
POTOROO, or Rat Kangaroo, any member of the diprotodont

marsupial sub-family Potoroinae (see Marsupialia) None of

them exceed a common rabbit in size They inhabit Australia

and Tasmania, are nocturnal, and feed on the leaves of grasses

and other plants, as well as roots and bulbs, which they dig up
with their forepaws, in this way some of them do considerable

damage to cultivated crops About ten species are known,
presenting a considerable range of diversity in minor characters

The members of the type genus (Potorous) run, rather than leap,

and do not use the hind feet for kicking. In the genus Bettongia

the tail IS prehensile, and with it they collect grass and twigs

for making nests in their burrows

POTOSf, a department of Bolivia occupying the south-western

angle of that republic, bounded N by Oruro, Cochabamba and
Chuquisaca, E by the two last departments and Tarija, S. by
Argentina and W by Chile and Oniro Pop. (1900), 325,615,

the larger part Indians; area, 48,801 sq m The eastern part

of the department is traversed north to south by the eastern

branch of the Andes, locally known as the Cordillera de los

209
Frail es and the Sierras de Chichas. Spurs and broken ranges
project eastward from these, between which are the headstreams

of the Pilcomayo and Guapay, the first flowing south-east to the

La Plata, and the second north-east to the Madeira and Amazon
The Pilcomayo itself rises in the department of Oruro, but several

of Its larger tributaries belong to Potosi—the San Juan, Cota-

gaita and Tumusla. in the south, and Cachimayo m the north

The western part of the department belongs to the great Bolivian

altaplanicie, or southern extension of the Titicaca basin. It is

a barren, saline waste, almost uninhabitable In the north,

bordering on the transverse ridge of which the Cerro de Tahua

(17,454 ft ) forms a part, is the depression known as the Pampa
de Empeza, 12,080 ft. above sea-level, which is largely a region

of morasses and saline plains. On and near the southern frontier

IS another transverse ridge, in part formed by the Sierra de

Lipez, and in part by apparently detached groups of high peaks,

It is a waterless desert like the Puna de Atacama.

Potosi IS (.ssentially a mining department, though agriculture

and grazing occupy some attention m the eastern valleys The
western plateau is rich in minerals, especially silver and copper
The Hiianchaca group of mines, situated on the slopes of the eastern
Cordillera, overlooking the Pampa dc Empeza, has the largest output

I

of silver in Bolivia The Pulacayo mine, belonging to this group,

1 15.153 fl^ above sea-level, ranks next to the Broken Hill mine of
' Australia in production IBctwccn 187^ and 1901 it yielded 4520 tons

I

of silvei, of an estimated value of ^^2 ^,200,000 Farther south arc
the Portugaletc mines, once very productive, and near the Argentine
border are the Lipez mines East of the Cordilleras are the famous

I " silver mountain " of Potosi, once the richest silver mine in the
I world, the snow-capped peak of Chorolque (18,452 ft), which is

claimed to have the highest mine in the world, Porco, a few miles
south-west of Potosi

,
Guadalupe, Colquechaca and Aullagas

i Besides silver the Chorolque mines also yield tin, copper, bismuth,

I

lead and wolfram In 1907 the national government undertook
railways from Potosi to Oruro, 205 m ,

and from Potosi to Tiipi/a,

155 m, to connect with the Central Northern line of Argentina,
which was opened to Quiaca on the frontier on the 25th of May 1908
In western Potosi the department is traversed by the Antofagasta
& Oniro railway (o 75 metre gauge) B('sidcs Potosi, the capital

of the department, the pnncipal towns are Huanchaca (pop about
10,000 in 1904), the s(at of famous silver mines, 13,458 ft elevation,
and overlooking the Pampa de Empeza, Uyuni, 9 m from Huan-
chaca, 12,100 ft above sea-level, a small town but an important
railway junction and commercial centre on the waterless plain, the
shipmng point and supply station for an extensive mining region,

and Tupiza (pop about 5000 in 1906), a prettily situated town near
the Argentine frontier, on a small branch of the San Juan River,
9800 ft above sea-level

POTOSf, a city of Bolivia, capital of the department of Potosi,

47 m (direct) S W of Sucre^, or 88 m by the post-road Pop.

(1906 estimate), 23,450 Potosi stands on a barren terrace

on the northern slope of the Cerro Gordo de Potosi, 12,992 ft

above sea-level, and is one of the highest towns m the world.

The famous cerro from which its name is taken nses above
the town to a height of 15,381 ft , a barren, white-capped cone

honeycombed with mining shafts The town is regularly laid

out with streets crossing each other at right angles. The smoke-
begnmed buildings, many of which are unoccupied and in ruins,

are commonly of adobe A large plaza forms the conventional

centre, around which are grouped various religious edifices, the

government house, town hall, national college, the old “ royal

mint ” dating from 1585, and the treasury The city has a

massive, plain cathedral, which in part dates from early colonial

times, and in part from the closing years of Spanish rule. The
water supply is derived from a costly system of reservoirs and
aqueducts constructed by the Spanish government during the

years of the city’s greatest prosperity There are 27 of these

artificial lakes, and the aqueducts originally numbered 32, some
of which are no longer serviceable Rough mountain roads

and pack animals are the only means of transportation to and
from Potosi, but a railway from Oruro to Tupiza via Potosi,

forming part of the projected Pan-American route, was con-

tracted for in 1908 In 1611 the population of Potosi was
reported to be 160,000, which probably included the whole

mining district. A part of the diminution since then is explained

by the fact that the great majority of the mines on the cerro

have been abandoned.
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The foundation of the city dates from 1547, two years after

the first discovery of silver on the cerro by an Indian herder

named Gualci Charles V conferred upon it the title of villa

imperial From 1545 to 1800 the crown tax of one-fifth upon

the mineral product amounied to ^£32,600,000, showing an
acknowledged output of 163,000,000. The actual output,

however, must have been much greater, as Spain was flocxied

with contraband sdver, and there was a large trade in it at

La Plata ports, whence it was taken to Brazil and Portugal

Ihe total output to 1864 has been estimated at more than

;f4oo,ooo,ooo, but the annual output at the beginning of the

20th century barely exceeded 400,000 oz. The struggle for

independence began in Potosl on the 9th of November 1810,

but the Spanish forces succeeded in retaining possession down
to 1822

POTOTAN, a town of the province of Iloilo, island of Panay,
Philippine Islands, on the Jalaiir River, about 17 m. N. of

Iloilo Pop (1903), 37,373, including the population of Dingle

(12,129) and Mina (4280), annexed after the census was taken

There is a fine church in the old town and a large stone church

m Dingle
,
m the old towm are several othei buildings of masonry

and some beautiful fire
”

trees for shade The prmcipal

industries are the cultivation of sugai-cane, Indian corn, rice,

tobacco and hemp, and the raising of cattle, carabaos, sheep and
hoise>

POTSDAM. a town of Germany, the administrative capital of

the Prussian province of Brandenburg, and one of the principal

residences of the German emperor, beautifully situated on the

river Havel, 16 m S W of Berlin, on the mam line of railway

to Magdeburg Pop. (1905), 61,414 It is also connected with

the capital by two local lines and by a steamboat service through

the c ham of lakes formed by the river The greater part of the

town lies on the right bank of the Havel and is connected with

the Teltow suburb on the opposite bank hy a long bridge (Lange

Bnicke). At the north encl of this bridge rises the royal palace,

a large quadrangular building of the 17th century, with a

colonnade, thicfl\ interesting for the numerous relics it contains

of Frederick the Great, who made it his favourite residence At

the south-eastern corner of the palace, dose to the bridge, is

the tree under which petitioners waited for the answei to their

grievances, which Frederick the Great gave from an opposite

window It also contains reminiscences of Voltaire, who resided

here for several years The principal churches are the Nikolai-

kin he, the Church of the Holy Ghost, built in 1728 , the garrison

chore h, containing the remains of Frederick the Great and his

fathei, Frederick William I
;
and the Fnedenskirche, or ( huich

of Peace, erected by Frederick William IV in 1845-1850 To the

Fricdenskirche is attached a mausoleum built after the model
of a chapel at Innichcn in Tirol, in which are buried Emperor
Frederick III and his consort, the Princess Ro)al of Great

Britain, and two of their children who died in infancy Among
other conspicuous buildings are the large barracks and other

military establishments, the town hall, and the Brandenburg
gate, in the style of a Roman triumplial arch TTie town has

fine statues of several of the Prussian kings, including Frederick

the Great The Lustgarten, the Wflhelmsplatz and the Flantage

aie open spaces laid out as pleasure-grounds and adorned with

statues and busts In spite of its somewhat sleqjy appearance,

Potsdam has manufactures of silk goods, chemicals, furniture,

choioiate, tobacco and optical instruments Market-gardening
affoids occupation to many of the inhabitants, and the cultiva-

tion of winter violets is a speciality The Havel is well stocked

with fish On a wooded eminence to the south of the town lies

the observatory with extensive premises

Potsdam is almost entirely sarroumled by a fringe of ro> al palaces,
parkh and pU asare-grounds, which fairly substantiate its claim to
the title of a “ German Versailles Immediately to the west is the
park of Sans Souci, laid out by Fredcnck the Great, and largely
extended by Frederick William TV It is m the formal French
style of the period, and is adorned with fountains, statuary and
artificial rums Near the palace is the famous windmill, now royal
property, which, according to a tradition now regarded as doubtful,
its owner refused to sell to the king, meeting threatened violence

by an appeal to the judges of Bcilin. A little farther on is the
Orangery, an extensive edifice m the Italian style, containing numer-
ous pictures and other works of art The park also includes the

Charlottenhof, a reproduction of a Pompiiin villa At the west
end of the poirk stands the New Palace, a huge brick edifice ^75 ft

in length, erected by Fredcnck the Great at enormous expense in

1763-1769 It was occupied for a while by the emperor Frederick HI
,

and was rechnstened by him “ Friednc hskron " On the accession
of the cmiKTor William 11 its original name was restored It is

now the residence of the emperor. It contains reminuseences of

Frederick and of Volta.ire, a tew pictures by ancient masters, a
tlwatrt, and a large hall dceoraUd with shells and mineials The
spacious buildings at tho back aic dev^oted to the " I ehrbataillon,"

a battalion of infantry composed of drafts from different regiments
trained here to ensure uniformity of drill throughout the army
To the north of Potsdam lies a small Russian village, Alexandrowka,
built in 1826 to accommodate the Russian singcis attached to the

Prussian guards A little to the cast of it, on the Hcihgerscc, is the
New Garden, containing the Marble Palace*. The list of Potsdam
alaccs may be closed with two situated on the left bank of the
lav cl- one at Kkin-Glicmcke, formerly the country-seat of Prince

Frederick Charles of Prussia (the “ Red Pnnee ’), and the othci on
the hill of Babelsberg Tlic latter, designed as a mimaturc copy of

Windsor Castle, in the midst of a paik in the English taste, was
formerly the summer residence of the emperor William 1 .

Polsilam wasoriginally a Slavonic fishing-villagenamed Poztupimi,
and is first mentioned 111 a document of 993 It became a town in

the 14th rentury, but was unimportant until the great elector
built a palace here between t66o and 1682

,
and even at the close of

his reign it only contamed 3000 inhabitants. The elector Fredcnck
William I greatly cnlaigcd Potsdam, and his stiff military tastes

are icflectcd m the monotonou-. uniformity of the stuels Fredcnck
the Great cc/utinuod his fathci’s work, and is the ical creator of

the modern splendour of the town, to which all his successors have
contributed

See H C P Schuiiclt, Ge^chiMe und T '>po%faphu dev Residenz-
stadt Potsdam {Potsdam, 1825), G Sdlo, Potsdam und Sani,sotict

(BresUn, 1888), Miiggc, 1 iihnr du\ch Potsdam mid Lhngebting
(Potsdam, 1896), Kopisch, Die koniglichen Srhlosser und Gdrten
2u Potsdam (Bcrh»i, 1854), and Belhge, Die Hohenzollernanlas'en
Potsdams (Berlin, 1889)

POTSDAM, a village of St Lawrence county, New York,

U S.A
,
m the township of Potsdam, on the Raquette River,

about 68 m N E of Watertown Pop (190s, slate census),

of the village, 4162 ,
of the township, 8992 1 he village is served

by the New York Central & Hudson Rivei railway. It has a

public library and is the seat of a slate Normal School (1869),

an outgrowth of St Lawrence Academy (founded in 1810 by
Benjamin Raymond and maintained by him until 1816, when it

was incorporated), of the Thomas S Clarkson Memorial School of

Technology (1896), founded by his sisters in honour of Thomas
Streatfield Clarkson (1837-1894), and of the Crane Normal
Institute of Music The Milage has a considerable trade in

dairy products In the neighbourhood are extensive quarries

of the well-known “ Potsdam sandstone,” the uppermost division

of the Cambrian system, described as a “ fine-grained sandstone

cemented with silica,” and very durable The House of Parlia-

ment at Quebec, All Saints Cathedral at Albany, New York,

and many other public edifices were built of this stone.

The “Ten Towns” of St Lawrence county, including the
township of Potsdam, were ->0^ by the state in 1787. The fir^t

settlement was made on the Raquette River, close to tlie present

village, m 1803, the township was incorporated in 1806 and
the village in 1831. Potsdam was named after Potsdam in

lYussia because of the occurrence m each locality of reddish

sandstone.

POTT. AUGUST FRIEDRICH (1802-1887), German philologist,

was born at Nettelrede, Hanover, on the 14th of November 1802
He studied in Gottingen, and m 1825 became schoolmaster at

Celle, Hanover, but after two years removed to Berlin, where he
became pnvatdozent at the university. He studied comparative
philology, and in 1883 was made professor at Halle, where he
lived till his death on the 5th of July 1887. Eiymologtsche

Forschung (1834-1836) entitled him to rank as Bopp’s foremost

disciple in the Indo-Germanic science of language Pott also

devoted much attention to the origins of the gjpsies

POTT. PERCIVALL (1714-1788), English surgeon, was born
in London on the 6th of January 1714 He served his appren-
ticeship with Edward Nourse, assistant surgeon to St Bartholo-
mew’s Hospital, and m 1736 was adnutted to the Barbers’
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Company and licensed to practise. He became assistant

surgeon to St Bartholomew’s in 1744 and full surgeon from 1749
till 1787. He died in London on the 22nd of December 1788
The first surgeon of his day in England, excelling even his pupil,

John Hunter, on the practical side, he introduced vanou^
important mnovations in procedure, doing much to abolish the
extensive use of escharotics and the actual cautery that was
prevalent when he began his career. A particular form of

fracture of the ankle which he sustained through a fall from his

hoise m 1756 is still described as Pott’s fra(ture, and his book,
Some few Remafks upon Fractures and Dtslocaltonsy published in

1768 and translated mto French and Italian, had a far-reaching

influence in Great Britain and France “ Pott’s disease ” is a

spinal affection of which he gave an excellent clinical description

m his Remarks on that kind of PaUy of the Lower Limbs which is

frequently found to accompany a Curvature of the Spine (1779)
Among his other writings the most noteworthy are A Tuatise on
Ruptures (1756), Observations on the Nature and Cmisequences of

those Injuries to which the Head is liable from extern^ violence

(1768), and Chtrurgical Observations (177s) There are several

editions of his collected works, that published by Sir James
Earle in 1790 contains a sketch of his life

POTTER, ALONZO (i8oo~i86s), American bishop of the

Protestant Episcopal Church, was born at Beekinan (now La
Grange), Dutchess county, New York, on the 6th of July 1800

His ancestors, English Friends, settled m Portsmouth, Rhode
Island, between 1640 and 1660, his father was a farmer, a
Quaker, and in 1798 and in 1814 was a member of the New York
assembly. The son graduated at Union College in 1818, and
m 1821-1826 was piofessor of mathematics and natural philo-

sophy there. In 1824 he was ordained priest, and married a
daughter ot President Eliphalet Nott of Union College, she t'led

in 1839, and in 1841 he married her cousin He was rector of

St Paul’s, Boston, from 1826 to 1831, when he became professor

of moral and intellectual philosophy and political economy at

Union In 1838 he refused the post of assistant bishop of the

eastern diocese (Maine, New Hampshiie, Massachusetts and
Rhode Island) He was vioe-presicicnt of Union College in

1838-1845 After the suspension of Henry Ustick Onderdonk

(1789-1858) from the bishopric of Pennsylvania Potter was
chosen to succeed him, and was consecrated on the 23rd ol

September 1845 Owing to bis failing health he visited England
and France in 1858, and in April 1864 sailed from New York
for California but died on board ship in San Francisc o harbour

on the 4th of July 1865

In 1846 he established the western and north-easi eni convocations
of priests in his diocc&c, from 1850 to 18O0, when its corner-stone was
laid, he laboured foi the “ Hospital of the Protestant Episcopal
Chuich in Philadelphia", and m 18O1 he established the Phila-

dtli>hia Di\mity School In 1842 with Gcorj'c B Emerson (1707
1871) he published The School and the Schoolmaster, which had a
large circulation and great influence In 1847, 1848, 1849 and 1853
he delivered five courses of lectures on the Lowell Institute founda-
tion. He advocated temptraricc rcfoim and frequently dclivcied

a lecture on the Drinking Usages of Society (1852) ,
he was an oppo-

nent of slaver5r and published a reply to the pro-slavery arguments
of Bishop John Henry Hopkins (1792 1808) of Vermont He
edited many reprints and collections of sermons and lectures, and
wrote Political Economy (1840), The Principles of Science applied

to the Domestic and Mechanic Arts (1841), Handbook for Readers and
Students (1843), and Religious Philosophy (1870)

See M A. de Wolfe Howe, Memoirs of the Life and Services of the

Right Reverend Alonzo Potter, D D (Philadelphia, 1871)

His brother, Horatio Potter (1802-1887), was born in Beck-

man, New York, on the 9th of February 1802 He graduated

at Union College in 1826, was ordained a priest of the Protestant

Episcopal Church in 1828, was rector for several months m Saco,

Maine, and m 1828-1833 was professor of mathematics and
natural philosophy at Washington (now Trinity) College, Hart-

ford, Connecticut In 1833-1854 he was rector of St Peter’s,

Albany, m November 1854 he was elected provincial bishop of

New York in place of Benjamin Tredwell Onderdonk (1791-

1861), who had been suspended, and upon Onderdonk’s death

he became bishop. In 1868 his diocese was divided, the new
dioceses o! Albany, Central New York and Long Island being

separated from it. Bishop Potter attended the Lambeth
conferences of 1867 and i868. His failing health put an end
to his active service in 1883, when his nephew, H C. Potter (q v ),

became his assistant. He died in New York City on the 2nd
of January 1887.

POTTER, HENRY CODBIAN (1835-1908), American Protes
tant Episcopal bishop, the son of Bishop Alonzo Potter, was
bom m Schenectady, New York, on the 25th of May 1835. He
was educated in the Philadelphia Academy of the Protestant

Episcopal Church and m the Theological Seminary of Virginia,

where he graduated in 1857. He was ordained deacon in 1857
and priest in 1858; was rector of Christ Church, Greensburg,
Pennsylvania, in 1858-1859, and of St John’s Church, Troy,

N Y, in 1859-1866, refused the presidency of Kenyon College

in 1863 and the bishopnc of Iowa in 1875, secrelai> of

the House of Ihshops m 1866-1883, and was assistant rector

of Trinity Church, Boston, in 1866-1868, and rector of Grace
Church, New York City, in 1868-1884 In October 1883 he was

consecrated assistant to his uncle, Horatio Potter, bishop of

New York, and in 1887 succeeded him The Rev David Hummell
Greer (b 1844) became his coadjutor in September 1903, and
succeeded to the bishopric after the death of Bishop Potter m
Cooperstown, N V

,
on the 2isl of July iqo8 During Bishop

Potter’s administration the corner-stone of the Cathedral of

St John the Divine was laid (in 1892)

He was notable for his interest in social reform and m jxiUtici

as rector of Grace Church he w^orked to make it an " institutional

church" with workingmen's clubs, dav iiiirsencb, kindeigarteni,

fJLc
,
and he took part in the summer work of the missions on the

cast side in New York Citv' long after he was bishop, in rgoo he
attacked the Tammany mayor (Robert A Van Wyck) of New York
City, accusing the city go\eTnmcni of protecting vice, and was a
leader ui tJic leform mo\cment which elected beth Low ma>oi
m the same year, he freciueiilly assist' d in settling labour di putes,

he worked for the re-cstablishment of the army canteen and
atU mplcd to improve the saloon, which he called the ' poor man s

club "—notably by his taking part in the opening (August 1904)
ot the unsuccessful Subway Tavern He published ^isteihoods

and Deaconesses at Home and Alooad (1872), The Gaits of the Cast

(1876), a book ol travds, Sermons of the Cit\ (i88r) Waymarns
(1892) ,

The "scholar and the State (1897), The Last of To-day and lo-
nioriow (1902) The Industrial Situation (1902), law and loyalty

(1903), and Ronnu sconces of Bishops and Arch-Bishops (i9<^6)

I See Harriett \ Ka>scr, Bishop Potter, the People's Friend (New
I York, 1910)

I

His brother, Clarkson Nott Potter (1825-1882), was a civil

I engineer, then (1848 1868) a practising lawyer in New Yoik City,

and in 1869-1875 and in 1877-1881 a Democratic member of the

National House of Roiircscnlativ^cs Another brother, Roblrt
Brown Pottfr (1S29 1887), a lawyer and a soldier, commanded
the 51st New York Volunteers at Cedar Mountain, Second Bull

Run and \ntietam, was w’ounded at Antietam and at Peteisburg,

was commissioned major general of v'ohinleers in September 1865
and was mustered out in 1866 A third brother, Ei iphalet Non
Potter (1836-1901), w'^s rector of the Church of the Nativity,

South Bethlehem, Pennsylvania, in 1 862-1 8(>9, was prolessor ot

ethics m Lehigh Universit>' m 1869-1871, ami was piesident ot

Union College in 1871-1884, of Hobad College m 1884-1897, and of

Cosmopolitan University, a correspondence school, m 1897-1901

POTTER9 JOHN {c 1674-1747), archbishop of Canterbury,

was the son of a linen-draper at VVakefield, Yorkshire, and was

born about 1674 At the age of fourteen he entered University

College, Oxford, and in 1693 he published notes on Plutarch’s

De audtendis poeiis and Basil’s Oraho ad juvencs In 1694 he

was elected fellow of Lincoln College, and in 1697 his edition of

Lycophron appeared It was followed by his Archaeologia

graeca{2\o\s, 8vo, 1697-1698), the popularity of which endured

till the advent of Dr William Smith’s dictionaries A reprint

of his Lycophron in 1702 was dedicated to Graevius, and the

AnitqutUes was afterwards aublished in Latin in the Thesaurus

of Gronovius. Besides holding seveial litings he became in

1704 chaplain to Archbishop Tenison, and shortly afterwards

was made clxaplam in-ordinary to Queen Anne From 1708 he

was regius professor of divinity and canon of Chr.st Church,

Oxford, and from 1715 he was bishop of Oxford In the latter

year appeared his edition of Clement of Alexandria In 1707

he published a Discourse on Church Government, and he took a

prominent part m the controversy with Benjamin Hoadly,
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bishop of Bangor. In January 1737 Potter was unexpectedly
appointed to succeed Wake in the see of Canterbury. He died
on the loth of October 1747 His Theological Works, consisting

of sermons, charges, divinity lectures, and the Discourse on
Church Government, were published in 3 vols. 8vo, in 1753
POTTER^ PAUL (1625-1654), Dutch animal painter, was born

at Enkhuizen, Holland He was instructed in art by his father,

Peter Potter, a landscape and figure painter of some merit, and
by Nicolas Moeyaert, of Amsterdam Other masters and in-

fluences are mentioned by various writers, but more than any
other of his contemporaries he learnt through direct study from
nature By the time he had attained his fifteenth year his

productions were already much esteemed In 1646 he went to

Delft, where he became a member of the gild of St Luke At the
age of twenty he settled at the Hague, and there married in

1650. He was patronized by Maurice, prince of Orange, for

whom he painted the life-size picture of the “ Young Bull,” now
one of the most celebrated works in the gallery of the Hague
In 1652 he was induced by Burgomaster Tulp of Amsterdam to

remove to that city His constitution seems to have been
feeble, and his health suffered from the unremitting diligence

with which he pursued his art He died on the 15th of January
16 <54 at the age of twenty-nine
His paintings are generally small, early in life, however, he

attempted, but with ill success, to work on a monumental scale,

as m the “ Bear Hunt ” at the Rijks Museum and the “ Boar
Hunt” of the Carstanjen collection, Berlin Even the famous
“ Equestrian Portrait of Tulp ” in the Six collection, Amsterdam,
IS awkward and stiff and hard in handling His animals are

designed with careful accuracy, while the landscape backgrounds
are introduced with spirit and appropriateness His colour is

clear and transparent, his execution firm and finished without
being laboured His view of nature is purely objective and
unemotional, he painted with the greatest directness and simpli-

city the things he saw before him, and his paintings of horses and
cattle are so individualized that they become faithful portraits

of the animals The best among his small portraits of horses

are in the Louvre and in the Schwerin Gallery, and certain of

his studies are the most brilliant of all

The earliest dated picture of importance is “ Abraham Entering
into Canaan " (1642), at the Germanic Museum in Nuremberg, m

j

which he makes the Scriptural subject an excuse for painting the
|

patriarch's herds, just as in his " Orpheus " of 1650 (Rijks Museum,
Amsterdam) he makes similar use of the Greek myth Among his

finest works on a small scale arc a cattle piece (1653) in the Due
cl'Arenberg's collection, and a similar, though earlier, picture in

the Munich Pinakothek In spite of his early death Paul Potter
produced a great number of works He worked with feverish appli-

cation, as though he were aware of the short span of life that was
granted him He executed a senes of some twenty etchings, mainly
5f animals, which are simple and direct in method and handling
Here, as in painting, his precocity was remarkable his large plate

3f the ‘ Herdsman,^' produced when he was only eighteen, and that
3f the " Shepherd," which dates from the following year, show him
it his best as an accomplished master of the point

Potter's works have been engraved by Bartolozzi, Danckerts,
Visscher, Le Bas and others Authentic paintings from his brusli

ximmand very considerable puces At the Stover sale in 1890
‘ The Dairy Farm " realized the record pnee of lOogo There are

bwo of his paintings at the National Gallery, three m Buckingham
Palace and a few in the duke of Westminster's collection On the
continent of Europe the most numerous and representative examples
ire to be found at the l^jks Museum in Amsterdam, the Hermitage
in St Petersburg, and the Dresden Gallery

See Paulus Potter, sa vte et ses oeuvres, bv T van Westrheene (the

Hague, 1867) ,
Eaux-fortes de Paul Potter^ byGeorges Gratet Duplcssis;

and an old but interesting volume, Paul Potter, petntre de Vacate

tollandatse,hyC.L F Lccarpenticr (Rouen, 1818) (P G K )

POTTER, PHILIP CIPRIANI HAMBLEY (1792-1871), English

nusiuan, was bom in London, the son of a pianoforte teacher,

md godson of a sister of G B Cipriani, the painter. He was

idncxited for the musical profession under Attwood, Callcott,

>otch and Woelfl; later at Vienna, where he received encourage-

nent from Beethoven In 1816 an overture by him was per-

brmed at a Philharmonic concert, and he began a distinguished

:areer as a pianist In 1822 he became a professor, and in 1832

jnncipal (resignmg in 1859) of the Royal Academy of Music, in

P.—POTTO
i860 an exhibition was founded there in his honour. Cipnani
Potter composed many works, now mostly forgotten, though
important in their day. He died on the 28th of September
1871

POTTERIES, THE, a name popularly applied to a district of

north Staffordshire, the principal seat of the china and earthen-

ware industry in England. It lies in the valley of the Trent a
little south of Its source, and extends into tributary valleys

and up the hills flanking them For a distance of 9 m. from
south-east to north-west, and about 3 m from north-east to

south-west, the district resembles one great town, but the chief

centres are Burslem, Hanley, Longton, Stoke-on-Trent,

Fenton and Tunstall Under the “ Potteries federation
”

scheme (1908) these towns were amalgamated in 1910 as one
municipal borough under the name of Stoke-on-Trent. New-
castle-under-Lyme, though not sharing in the staple industry,

may also be reckoned in the district Among the lesser manufac-
turing centres Etruria, ranking as a suburb of Hanley, is well

known for its connexion with Josiah Wedgwood, who founded
works here in 1769 The Wedgwoods and the Mintons are the

two most famous family names connected with the china industry
of the district. Coal and coarse clay are the only local naturd
products necessary to the industry

,
the finer clay and other

,

ingredients are brought from Cornwall and elsewhere Ironstone

IS raised m the district. The North Staffordshire and London &
I

North-Western railways and the Grand Trunk canal are the

principal means of communication
POTTHAST, AUGUST (1824-1898), German historian, was

bom at Hoxter on the 13th of August 1824, and was educated at

Paderborn, Munster and Berlin He assisted G H. Pertz, the

editor of the Monumenta Germamae historica, and edited the

Regesta ponttficum romanorum, TTgo-1304 (Berlin, 1874-1875)
From 1874 to 1894 he was librarian of the German Reichstag
Potthast IS chiefly known through his monumental Bthhotheca

historica medii aevi (1862), a guide to the sources of European
history in the middle ages The work, in the form of an index,

gives particulars of practically all the historical writers of Europe
and their work between 375 and 1500 A new and enlarged

edition appeared at Berlin in 1896 Potthast died on the 13th

of February 1898.

POTTINGER, ELDRED (1811-1843), Anglo-Indian soldier and
diplomatist, entered the Bombay Artillery in 1827, and after

j

some years of regimental duty was appointed to the political

department under Colonel (afterwards Sir Henry) Pottinger

In 1837 he made a journey through Afghanistan m disguise

Arriving at Herat, he found it threaten^ by a Persian army
(with which were some Russian officers) and immediately made
himself known to the Afghan commander, offering his services

The attack which soon followed was conducted with the greatest

vigour, but the defence, inspired by Pottinger, was invariably

successful, and after a year the siege was raised. For this great

service Pottinger was thanked by the governor-general, the earl

of Auckland, made brevet-major, and also received the C B.

He was also appointed politick officer at Herat. In 1841 he

was political officer in Kohistan when the revolt against Shah
Shuja broke out there Taking refuge with the Gurkha garrison

of Chankar, Major Pottinger stood a siege of fourteen days,

and then made an adventurous retreat to Kabul Less than a

fortnight after his arrival Sir William Macnaghten was murdered,

and Pottinger succeeded to his position as envoy to the Afghan
court The apathy of the military leaders made resistance

hopeless, and it only remained to negotiate for the withdrawal

of the British mission Pottinger himself was one of the hostages

handed over to Akbar Khan, and thus escaped the massacre

in the Khyber Pass Released, after many months* captivity,

by Sir George Pollock’s army, he returned to India, and a year

later died while visiting Hong-Kong
POTTO, the native name of the West African slow-lemurs,

popularly miscalled sloths,” and scientifically known as

Perodicticus, a name referring to the aborted condition of the

index finger, which forms their most distinctive feature. The
ordinary potto (P. potto) is about the size of a squirrel, but with
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large staring eyes, and a mere stump of a tail; its general colour

IS rufous brown. Bates’s potto {P. batesi), of the Congo, is

nearly allied
,
but the awantibo (P. [Arctocebus] calabarensts),

of Old Calabar, differs by the complete loss of the tail (see

Primates)
POTTSTOWN, a borough of Montgomery county, Penn-

sylvania, U.S.A
,
on the Schuylkill River, 40 m. N W. of Phila-

delphia. Pop (1906 estimate), 13,942. Pottstown is served

by the Pennsylvania and the Philadelphia & Reading railways,

and by electric lines to neighbouring towns In the borough is

the Hill School (1851), an excellent secondary school for boys.

There is trade with the surrounding country, which is devoted

to farming and dairying and abounds in iron ore and limestone,

but the principal industry is the manufacture of iron and steel,

the first commercially important iron furnaces m Pennsylvania

having been established near the site of Pottstown in 1716--1718

In 1905 the factory products were valued at $8,144,723 (10 7 %
more than in 1900). Three miles from Pottstown, in an amuse-

ment park, are the “ ringing rocks,” which cover about an acre,

and have varying tones when struck, so that tunes may be

played upon them Pottstown was settled and laid out in

1752 and was named Pottsgrove in honour of its founder,

John Potts (1710-1768), in 1815 it was incorporated as a

borough and in 1829 the present name was adopted.

POTTSVILLE, a borough and the county-seat of Schuylkill

county, Pennsylvania, U S A
,
at Schuylkill Gap through Sharp

Mountain on the Schuylkill River, about go m. N.W. of Phila-

delphia Pop (1906 estimate), 16,664 It is served by the

Pennsylvania, the Lehigh Valley and the Philadelphia & Reading

railways, and by the Eastern Pennsylvania railway company to

the borough of Minersville (pop
, 1900, 481 5), about 4i m N N E ,

and to the other boroughs in the immediate neighbourhood,

for which Pottsville is a business and shipping centre It is

picturesquely situated in the famous Schuylkill coalfield and

on the old Schuylkill canal and Tumbling Run, and has a con-

siderable number of summer visitors There are large repair

shops of the Pennsylvania and of the Philadelphia & Reading

railways at Pottsville In 1905 the total value of the factory

products was $5,805,788

The first settlers here, a single family, were massacred by the

Indians in August 1780, a second settlement was established

about 1795, and an iron furnace was erected a few years later.

In 1804 this furnace was purchased by John Pott (1759-1827),

the founder of the borough, in 1807 coal was discovered, in

1816 the town was laid out; in 1828 it was incorporated as a

borough; and in 1851 the borough became the county-seat. In

1854-1877 Pottsville was a centre of the Molly Maguire

disturbances, and here a number of the leaders were tried

and convicted in 1876-1877 In 1908 the borough of Yorkville

(pop., 1900, 1125) was annexed to Pott.ville.

POTWAUiOPER, or Potwalier, the name of a class of

persons who were entitled in certain English boroughs to the

parliamentary franchise. The word is usually taken to mean
literally

** one who boils a pot,” from “ wallop ” or “ gallop,”

which Skeat {Etym. Diet

,

1898) connects with the Old Low
Ger. wallen, to boil, cf. “ well,” t,e, which springs or boils up
The Potwalloper ” was defined in Curry's Case, 1838 (Falc

and Fttz
, p 311), as one, whether he be a householder or a

lodger, who has the sole dominion over a room with a fireplace

m It, and who furnishes and cooks his own diet at his own
fireplace.” The Representation of the People Act (1832)
reserved these ancient franchise rights to their then holders only.

In the Return of Parliamentary Constituencies (Electors, &c ),

1898, there was one “ potwalloper ” on the register

POUCHED MOUSE, the colonial name for any member of

the polyprotodont marsupial genus Phascologale (see Marsupi-
alia). There are over a dozen species, none larger, and most
much smaller than a rat. The food of these animals is almost

entirely insects, which some pursue among the branches of trees,

while others are purely terrestrial Pouched mice are found
throughout Australia, where all the species have uniformly

coloured fur, and also in New Gumea and the Aru and some

of the adjacent islands, most of the Papuan forms being
distinguished by striping on the back. In the view of Oldfield

Thomas these marsupials fill the place held in Malaya by the
tree-shrews, and in South America by the smaller opossums
POUGHKEEPSIE, a city and the county-seat of Dutchess

county, New York, U S A., and on the east bank of the Hudson
River, 73 m. N. of New York City Pop. (1910 census),

27,936. It IS served by the New York Central & Hudson River,

the New York, New Haven & Hartford, the West Shore, the

Central New England, and the Poughkeepsie & Eastern (merged
in the Central New England) railways, and by river steamboat
lines on the Hudson A cantilever railway bridge, 2260 ft long

(6767 ft, including approaches) and 200 ft above the water,

spans the Hudson at this point. The city is built partly on
terraces rising 200 ft above the river and partly on a level

plateau above On the Hudson here is the course for the inter-

collegiate boat-races in which the American college crews (save

those of Yale and Harvard, which row on the Thames at New
London) have rowed annually, beginning in 1895, except m 1896,
when the race was rowed at Saratoga In the north-eastern part

of the city is College Hill Park, and in the centre is Eastman
Park (ii acres, originally the home of Harvey Gndley Eastman)
Vassar College (<7 v ), one of the most famous women’s colleges

in Amenta, occupies extensive grounds a short distance east

of the city Other educational institutions are the Lyndon
Hall School (1848) for girls, Putnam Hall (for girls), St Faith’s

School (Protestant Episiopal, removed in 1904 from Saratoga

Springs, where it was founded in 1890), Riverview Military

Academv (1836), and Eastman Business College, one of the

largest commercial schools in the country, founded in 1859 by
Harvey Gndley Eastman (1832-1878) Immediately north of

Poughkeepsie is the Hudson River State Hospital for the

Insane (1871), in the city are the Vassar Brothers’ Hospital

(1878), with which a nurses’ training school is connected, the

Vassar Brothers’ Home (1881) for aged and infirm men, the

Poughkeepsie Orphan House and Home for the Friendless (1847),

the Old Ladies’ Home (1870), the Pringle Memorial Home
(1899), for aged and indigent men, and the Adnance Memonal
Library (45,000 volumes in 1909) The city is a manufacturing

centre of considerable importance, the factory products in 1905
were valued at $7,206,914, an increase of 29 2 % over 1900.

Poughkeepsie was settled by the Dutch about 1698, taking its

name from an Indian word Apokeepsing,” or “ Pooghkepe-

singh,” which seems to have been the name of a waterfall on the

nver front. The New York legislature met in Poughkeepsie

in 1778, 1780, 1781, 1782, 1788 and 1795, and here in 1788

met the convention which ratified for New York the Federal

constitution (July 28) Poughkeepsie was incorporated as a

village in 1799, and was chartered as a city in 1854.

POULTICE, a mass of hnseed-meal, bread or other substance,

sometimes of medicinal herbs, mixed with boiling water and
enclosed in muslin or linen and applied to the skin to reduce

inflammation, to induce warmth, or when mixed with mustard,

&c
,
as a counter-irritant The word seems to have been taken

from the plural pultes of the Lat puls, pottage, pulse, Gr. ttoXtos

POULTRY AND POULTRY -FARMING. The term

“ poultry ” (from ‘‘ poult,” Fr poulet, dim of potde, a fowl)

is usually regarded as including the whole of the domesticated

birds reclaimed by man for the sake of their flesh and their eggs.

The most important is the common fowl, which is remarkable

as having no distinctive English name; but the present article

also deals with the poultr}’'-farming side of the turkey, the

gumea-fowl, the duck and the goose For purely zoological

details the separate articles referred to should be consulted.

Fowls,—^The common fowl (see Fowl) belongs to the restricted

genus Callus, of which four wild species are known—the Bankiva

jungle fowl {G, ferrugtneus), the Sonnerat jungle fowl {G

sonnerati), the Ceylon jungle fowl {G, stanleyi), and the forked-

tail jungle fowl (G furcatus). The origin of the domesticated

breeds is ascribed by Darwin, Blyth and other naturalists to

the Bankiva fowl, much stress being laid on the comparative

want of fertility in the hybnds produced between this species
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or the domesticated breeds and the other three forms of wild

Galliy but It IS probable that this want of fertility was due in

great part to the unnatural conditions under which the parent

and offspring were plated, as, if bred under more natural condi-

tions, there is no difficulty in rearing these hybrids or in breeding

from them with the domesticated a aneties

Breeds —The number of poultry exhibitions has nowadays
multiplied to such an extent that as many as twenty shows have
been cnticized m print m one week m Great Britain Competition
has increased the money value of prize fowls and created a large

class—almost a profession —who ha\e considerable pecuniary in-

terests embarkeef in breeding and exhibiting such birds Phib

professionalism, and the interests at stake, liave in turn naturally
given nsc to many pioceedings of doubtful character, which it has
been found needful to keep in check by an organization known
as the Poultry Club An enormous multiplication of varieties is

another phase of this development, nearly all breeds having had
their older subdivisions supplemented bv new colours, produced
througa crossing and skilful selection, amidst which buff or orange,
now bred in nearly all fowls, has had a curious popiiUnty Wliilc
formerly the diminutive bantams were confine 1 to a few well-

marked vaneties, all the large breeds of poultry have now been
dwarfed into bantam size by the skill of breeders To enter farther

into this branch of the subject is beyond the scope oi the present
article, but it may be interesting lo state that at a public auction in

1901 one prize fowl was sold for 1 1 50
Game Fowls —Game fowls dilfrr less from the wild Bankiva than

any other vanety, they arc, however, considerably larger, and carry
the tail more erect than the wild birds Game fowls m Jmgland
wore long cultivated not only as useful poultry, but on account
of their combative tendencies for the cock-pit The comb in the
game is single, the beak massive, the spurs strong and very sharp
There is a tendency towards the assumption of the female plumage
by the males and distinct breeds of henny " game are known
Game are highly esteemed for the table on account of thtir plumpness,
the amount of the breast-mca<^, owing to the size of the pectoral
muscles, being very great, from which cause, combined with their

hardihood, they are most valuable for crossing wntli other breeds, as
the Dorking English-brcd giVme liavc been reared of many varieties

of colour, rctaimng m all cases their distinctu c peculiarities of form
Game fowls have been reduced in size by selective breeding, and
exceedingly minute game bantams have been produced with the
distinguishing characters of the larger breed But the long-legged
and long-necked “ stilty " game fowls, which resulted at one time
from brc'cdijig for exhibition purposes, have been again superseded
in favour of the old and genuine type

Cochins —This type, wnich must be regarded as including not only
the birds generally so-called but also the Brahmas and Langsnans,
IS of very large size, some of the males reaching tlie great weight
of 16 or 17 lb They are distinguished by a profusion of downy
plumage, with small wings an 1 tails, they are incapable of long
flight, and the pectoral muscles are consequently but feebly
devtlopcil The Cochins originally imported from Shanghai were
of several colours, some of the grey birds in Ainenca were crossed
with the grey Chittagong, the Brahmas being the result of the cross,

an 1 they became established as a pure breed, faithfully reproducing
their own type The Langshans, a later importation, have fuller

breasts and less abundant plumage The exaggeration of fluff

and leg-feather has removed ah Cochins—it is to be feared per-
manently —from amongst papular and useful breeds, and m only
less degree the Brahma, once the most popular breed of the day
On the other han 1, new sub-breeds, based upon a cross from one or
the other of the Asiatic races, have been multiplied and largely bred,
these being all of smooth-legged type and somewhat less m sue.
A sub-variety of Cochin, raised in America, by crossing with a cuckoo-
coloured bleed long known as Dornini(jues, became fashionable
under the name of Plymouth Rocks They are cuckoo-coloured,
VIZ each feather is marked with transverse grey stripes on a lighter
ground, and, as m all cucKoo-colonred breeds, the cocks are of the
same colour as the hens ,

their legs are not feathered, and the plumage
is not so loose as that of the more typical Cochins To the original
cuckoo-coloured Plymouth Rock have been added buff and white
varieties, and by crossing Cochins and Brahmas with other fowls,
American breeders jiroduccd another useful race of compact form
with smooth yellow Ugs, and white feathers laced with black round
the edges, called the silver-laced Wyandotte, to which were speedily
added other colours and patterns of plumage The feathered Lang-
shan has given rise to the black Orpington with smooth legs, and a
local cross of Cochin and Dorking prevalent in Lmcolnfdure, to a
buff breed with smooth wlatc legs, now called the buff Orpington,
though quite unrelated to the former All tjicse are useful for
table, and good Liycrs

Malayan Fowls —The Malayan type has l>een long recognized
as of Eastern origin The birds arp ol large size, close and scauit m
phima^, with very long legs and necks. The Callus gtgan/sus of
femminck, which he regarded erroneou^y as a distinct species,
bejonged to this group, as did the Kulm fowl and the grey Chittagong
of the United States TheMalays are of savage disposition. Several

smaller breeds of a somewhat similar type are known as Indian
Game, some of these, as the Aseels, are of indomitable courage.
Until the arrival of the so-called Cochin breeds from the north of

China, Malays were the largest fowls known in Europe and were
employed to impart size to other vanetiej by crossmg

bpantsh —The Spanish or Mediterranean type is well marked
The birds are of moderate size, with large single erect combs and
white car-lobes In the black Spanish the whiteness of the ear lobe
extends over the face, and its size has been so g^'eatly cleveloped
by cultivation that m some specimens it is 6 01s 7 m m length and
several m breadth Closely related to the Spanish, differing only
in colour of plumage and extent of white face and ear-lobe, are the
white and brown Leghorns, the slaty-bhic Andalusians, the black
Minorcas &c All are non-incubators, the desire to sit having
been lost m the tendency to the mcrcased production of eggs, which
has been developed by the persistent and long-continued selection
of the most fertile layers. The white-faced black Spanish, once the
most widely kept, has almost disappeared, but the allied red-faced
Minorca and the blue Andalusian have achieved great jiopularity as
free layers of large white eggs; and the ycUow-leggod Leghorns of

similar typo, though lather smaller, have spread on all sides with
much multiplication ol varieties, the latest of which, with mottled
black and white plumage, is termed the Ancona
Hamburgh

s

— The Hamburghs, erroneously so called from a name
given them m the classification adopted at the early Birmingliam
shows, are chiefly breeds of English oiigm They liave double
combs and small white car lobes Ihere aie various sub-varieties.
Those with a dark crcsccnt-like mark on the end of each feather of
the hen are termed Spangled Hambuighs Others arc of uniform
black plumage A somew'hat similar breed of smaller size, with
each feather of the hens marked with transverse bands of black
on a wlute or bay ground, is termed Pencilled Hamburghs, tlicy were
formerly know n as Dutch Everyday-layers These breeds are all non-
sitters and lay a remarkably large number of eggs Hamburghs in

England have been depressed m recent years by Ihe complicated
system of breeding separate strains for each sex, but there has been
introduced from Europe the hardy Campine or Braekel, resembling
the pencilled Hamburgh m plumage, but larger and with a single

comb, and laying a large egg in great numbers
Crested Fowls — The crested breeds (non-incubating) have long been

cultivated on the continent of Europe and are admuably delineated
in the pictures by Hondekocter and other early Dutch artists. In
Great i^ntain they are erroneously termed Polish The develop-
ment of the feathered crest is accompanied by a great diminution
in the size of the comb, which is sometimes entirely wanting 'I’hc

wattles also are absent m some bieeds, their place being occupied
by a large tuft of featheis, forming what is termed tho " beard
In all the crested breeds there is a remarkable alteration of the
cranium, the anterior part of the skull forming a prominent hollow
tuberosity which contains a very largo part of the brain This
portion of the bram-case is rarely entirely ossified. There are
numerous sub-vane ties of crested fowls The best-known breeds in

England are the spangled, with a dark mark at the end of each
feather This mark often assumes a crescent shape, the horns of

the crescent sometimes running up each margin of the feather so as
to form a black border, feathers so marked arc termed " laced " by
poultry-fancicrs. There arc al«o wlute Polish and a buff variety

A very distinct sub-vanety is the black breed with a white crest

on the head and large pendent wattU s A vanety with the arrange-
ment of these colours reversed was formerly known, but it has now
become extinct. Some of the larger breeds of the west of Europe
arc closely icLited to the Polish Ihe CrCvc-coeur is a crested bleed
of uniform black colour, it is of large size and of great value for the
talde and for cgg-prodiiction
The Houdan is a black and white breed of very similar chaiacter.

In some breeds the form of the body and structure of bones of the
face closely resemble those of the Polish, but there is an absence of

the feathered crest, the crescent- sliaped comb becoming more largely
developed

,
such are those known as Gueldcrs, Bredas, and La FEche,

the latter being the b(‘st French fowl for eating A small white-
crestwd variety, profusely feath( red on the legs, was received about
1864 from Turkey, they are known as Sultans. The older French
bretxls arc less kept than formerly, but a race originated in France
by crossing Houdans with Dorkings and light Brahmas, and known
as the Faverolles, is a tender and quick-growing table fowl, and even
in the Houdan district itself is displacing the Houdan, one of its

ancestors The Faverolles liave single upright combs, beards and
whiskers, slightly feathered legs, and five toes on each loot, and the

general colour of the hen is salmon or fawn, with an almost white
breast

Bookings —The Dorking type includes fowls that have for many
generations been bred for the supply of the Eondon markets. They
are dl fleshy on the breast and of fine qqabty. The Dorkings have
an extra toe, a monstrosity which leads to disease of the feet The
Surrey and Sussex fowls are four-toed The coloured Dorkings were
greatly increased in size by crossing with an Indian breed of the
Malay type The birds of the Dorking type are fair layers and ^ood
sitters, ^ey are rather delicate in constitution, and are chiefly
bred in the south of England Crossed with the game breed they
funii?h a hardy fowl, plumper than the Dorking and larger than the
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Game, which is of unsurpassoil excelVence for the tabic Mating a
Dorking cock with large game hens is found to be the most advcui-
tageous

Silk Fowls —These constitute a singular variety, in which the
barbs of the feathers are not connected by oarbules and the entire
plumage has a loose fibrous appearance, similar variations are found
amongst other species of birds, but arc sofin lost in a wild state
The silk fowl best known ls that m which the plumage is perfectly
white, whilst the skin, cellular tissue betwetn the muscles, and the
periosteum covering the bones aic a deep bine-black, the comb and
wattles being a dark leaden blue The birds arc admirable sitters

and mothers, and arc much valued for rearing pheasants, being of
somewhat small size Though of remarkable apiicarance when
cooked, they are of good quality Iii crosses with other biceds the
silky character of the plumage is generally lost, but the dark skin and
intermuscular cellular tissue remain and greatly lessen the value of

the birds in the market.
Fvizzkd Fowls a^e birds in which each featlicr curls outwards

away from tlie body They are common in India, but are not
adapted to the climate of Britain, as the plumage offers an imperfect
])rotection against wet

Rumpie^’i Fowls are those in which the coccygeal vertebrae arc
absent, there is consequently no tail By crossing, rumplcss breeds
of any variety may be produced They are not dcsii able to cullivalc,
as, from the striictuial peculiarities, the eggs are very apt to escape
bt ing fertilized

Dumpier or Creepeif^ are birds m whidi the bones of the kgs
arc 90 short that their progression is consideiably interfered with,
j he best known are the Scotch dumpies
Long tailed Fowls, under the various names of Yokohama or

Phoenix fowls, or Shinotawaro fowls, are smenilar vaneties rt*eemtly
introduce 1 from Japan, in which the sickle-fe ethers of the tail arc
() or 7 ft long In Japan they arc said to assume a much greater
length. One binl m the museum at Tokio is stated to have sicklc-

icatheis 17 ft lr>ng In other respects the fowls are not poruluir,
rtscmbling the birds of the Game type

Bafttam —This term is applied to fowls of a climinutivc size

without any reference to the particular breed By aireful selc'ction

an<l crossing with small specimens any vaucty can be reduced to the
desired size i he Chinese had m the Summer Palace at Peking small
Cochins weighing not more than i tti each liic Japanese have long
possesse 1 a dwatl breed with enormous tail and comb, and with
very short legs One of the most artificial breeds is the Sebright
bantam, named aftex its oiiginator The^ bird has the laced or
marginal feather of the Polish combined with the absence of m^c
jdumage m the cocks, so that it may be desenbed as a hcn-fcatnercd
breed with laced plumage When perfect in marking 1 1 is of singular
beauty, but is not remarkable lor fertility

Most of the modern changes in breeds, broadly speaking, have
been m the direction of replacing poultry with chiefly fancy
points by really useful fowls, >ct it is noteworthy that they have
been earned out by fanciers, or breeders for exhibition, proving

that there has not been that practical antagonism between the

aims of these breeders and the production of food which some
have alleged But there has further been, since i8qo especially,

a remarkable de\elopment of what has been termed “ utility

poultry-breeding

Feeding and Egg-production —These aspects of poultry-

< ulture are closely connected, and in both such advances have
been made as almost amount to a revolution The breeders of

the United States have led the way, and, though it had first

been taught in England, were the first to practise generally

the systematic breeding, year after year, from the best layers
|

only It had always been known that some hens would la '

from 150 to 200 eggs in a year whilst many did not exceed ico,

and some laid much less This was tested (on a better stock than
the average) at the Maine experimental station in 1898-189V9,

260 pullets being selected, of which 5 died and 19 w’ere stolen

Of the remainder, 39 laid t 6o eggs each or more, «and 22 less than

100, the rest coming between these figures; the five best laid 200,

201, 204, 206 and 208 eggs in twelve months, and the three

worst only 36, 37 and 38 in the same time From such figures

the money value of selective breeding is apparent As a proof
|

of what may be done by systematic breeding, one American
breeder obtained an average of 196 egg^ per annum from as

many as 600 white Leghorns, and another 194 egg^ from 140
Plymouth Rocks; greater numbers have been obtained from
single birds or small pens of fowls, but these are results from
considerable flc^cks.

It has been proved, however, that such averages as these

cannot be obtained unless they are fed for as w'ell as bred for

The most successful egg-farmers now feed their poultry on
definite “ rations,” compounded so as to give what is termed a
proper “ nutritive ratio,” or proportion of albuminoids to

carbonaceous material The basis of such feeding is analysis

of foodstuffs, rn some form which shows simply their percentages

of albuminoids, fats or hydrocarbons, carbohydrates (starch,

sugar, &c ), salts, crude husk or fibie, and water Fats, beuig

relatively much richer m carbon than the starch compounds,
are generally multiplied by 2 25, and this product added
instead to the carbohydrates, then the ratio of albuminoids or

nitrogenous matter to this local of carbonaceous compounds is

the nutritive ratio ” The following is a useful table of

analyses made out in this way, taken from The Book of Poultry •

—

Analyses of Poultry hoods

? ^

3 ^
J£

6 ."il
s0

1
iJ

Article*; of Food S'*
6 X

S X 0 <1

£ II *3

6
i

a
1
X

>

Grains and Meals
Linseed meal ^2 9 7 9 178 35 4 5 7 89 0 2

Beans and peas 24 0 I 5 3 4 480 2 5 loo 14 0
Mali sprouts 2^ 2 I 7 ^ 38 485 7 i <'7 10 2

Oatmeal 180 60 -- 13 5 bt 5 2 0 I 5 9 0
Middlingsor Fine Sharps lO 0 40 -- 9 0 57 « 4 5 4 5 14 0
Sunflower seed lO 0 21 5 “ 48 4 21 4 2 C» 29 0 9 5

Bran 15 s 4 « = 90 44 0
,8 0

b 0 165 140
Oats and gioood oats 15 5 5 - 124 2 S 19 0 10 <J

Wheat 12 0 I 8 = 40 70 I I 8 2 t 12 0
Barley (and m<al) 12 0 I 4 3 ^ 5b 0 36 14 0 140
Millet Slid II 3 40 - 9 0 bo 0 30 9 4 12 4

Maize 105 8 0 — 18 0 665 1 5 2 5 11 0
Rye 10 5 I 8 == 4 ^ 7 ^ 5 I 9 I 7 11 0
Buckwheat 10 0 2 2 -= 50 02 2 2 0 II 0 12 6
Hempsecd 10 0 21 0 47 2 450 2 0 14 0 8 0

Dan Q 5 4 5 = 10 I 68 7 I 5 3 3 12 5
White bread 88 X s - 40 5b 4 05 0 0

j1

5
Ibcc .

6-6 04 -- 09 80 0 0 0 u u
1
[140

Brewers' grains 54 I 6 3 ^ 125 I 0 38 175 7

I egetahles
— 00^Potatoes <>5 0 0 41 0 2 0 0 0 50 5

Red clover . 5 0 0 8 - I 8 13 3 ^4
1

'^5 72 0
Meadow grass 3 5 1 0 ^ 22 13 5 1 2 0

1

*1 7 75 3

Hay 8 4 2 0 - 58 41 0 b 2 • 27 2 14 0
Cabbage ‘ 4 0 4 09 38 1 4 15 90 5
Onions I 5 0 2 ==05 48 0 5 2 0 91 0
Turnips ^>5 0 I — 0 2 4 0 ,0, I 4 93 «

Animal Foods

Dry me at meal . 71 2 13 7 - 30 8 0 3 * I ,
0 0 107

Flesh of fowls 21 0 38 - 85 0 0 i 2 0 0 74 b
Horse-flesh 21 7 2 () - 58 0 0 I 4 0 0 74 I

Lean of beef 20 5 3 5 7*9 0 0 I 0 0 0 7 A 4
Fresh-cut bone 20 2 2b I - 587 0 0 24 0 u 0 29 7
Dncd lish 484 II b — 2b I 0 0 29 2 0 0 10 8
Milk 40 35 79 48 ^7 0 0 87 0
Skim miUc (s(paiatcd) 3 I ^>3 = 07 53 07 0 0 QO b
Fggs {> oik only) 16 0 300 =- 67 5 0 0 I 0 0 0 S 4 b

,,
(white only) 12 0 2 0 = 45 0 0 [ 2 0 0 84 8

Many writers have introduced unnecessary complication into

a very simple matter Some elaborately compute the amount of
“ dry matter/* which is needless if our analyses show the proportion
of water, as above Others have calculated “ digestibility,*' on the
theory that fcxkl not rejected as excrement is retained in the body **

This theory has a basis in the case of animals which consume a large

amount of hard indigestible fibre, excreted in such a form as horse
manure, but fowls macerate all they eat m the ciop, and gnnd it in

the gizzard, and in their case the excreta represent very little

undigested food, but mainly the final result of the vital processes,

and of food usefully employed in carrying these on We may bo
sure that we more than allow for any factor of indigestibility if

wc merely leave out any crude husk or fibre, giving that to the

fowl for whatever it is w'orth, and calculate our ratio direct from
the figures of the table

Two extremely simple cases will suffice as examples of tlic modern
method Potatoes aie often cheap, but on account of their starchy
composition require a '* balanco,^’ and the same may be said of

maize one method of balaiH:ing each will show what is meant and
the simplicity of the calculation. We will take potatoes and bran
first.
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Ratio of Potatoes and Bran

Albumi-
noids

FatX2l
Carbo-

hydrates Salts

I n> Potatoes

I lb Bran. . .

<^5

155
0 0

90
41 0

440
2 0
6 0

8022 0 9 0
1

850

1

+90

1

940

Adding here the fats x 2^ to the carbohydrates, we get the ratio

of tlic mixture as 22 94, or about i 4^, which is very good. Coming
next to £hc maize, let us suppose that it is desired to feed this as

grain in the evening, and to " balance " it by an equal weight ot
“ mash " or soft mixture in the morning One way would be as

follows —
A Diet containing Maizt

Albumi-
noids

Fat X 2I
Carbo-

hydrates Salts

3 lb Maize
( X 3) SI 5 54 0 5 4 5

I lb Horse-flesh 21 7 5*8 0 0 I 0
2 lb Ground oats (x 2) 30 0 24 8 90 0 5 0

f

1

832 84 b 295 5

-f- 84 b

380 I

105

This ration explains how in such a case we must multiply the figures

for maize by 3, and those for oats by 2, being the iiroportions we are
taking to one portion of horse-flesh The ratio of this dietary come s

out slightly lower than i 4}
The proper ratio for feeding fowls has received much discussion

Dietetic authorities mostly agree that about i 5 is the best for

maintenance of animal life generally, and more specifically that there
should be of albuminoids about 18 parts in 100, of fats 7 and carbo-

hydrates 75 lhat should suffice for growing chickens, but it

IS fairly obvious that fowls fattemng may require more fat, while
the constant production of eggs, whose high ratio is shown in the

analyses, must require a larger amount of albuminoids Ihis fact

is indicated by the hen herself, which when laying devours large

earthworms, usually rejected with disgust at other times She
shows by this appetite how specially she needs albumen, and fowls

on a wide range, though only fed with com, may thus in summer
" balance ” a dietary for themselves by the worms and insects

which they procure When they cannot do this, more albumen
must be supplied, and the general opinion of practical egg-farmers
has tended towards a ratio of i 4 or i 4I for hens in full lay

One successful American breeder feeds as high as i 3, and states

that his results have been best at that figure

Passing from theory, the greatest practical advance in poultry-

feeding has probably been the discovery of the benefit to be

derived from dividing the extra supply of albumen between
fresh bones cut up small in a mill (known amongst breeders as
“ cut bone and such green food as clover or cabbage The
bones contain a good proportion of fat, and of mineral salts also,

which careful experiments have shown to be of great importance

both m egg-production and for growing stock Green food had
until recently been looked upon ( hiefly as a corrective, or neces-

sity for health, though it was known that fowls on a pasture

grazed largely But the nutritive ratio of clover is as high as

I 3, and American poultry-farmers now use it largely as really

albuminous food, to promote laying Its use in this way also

allows more animal food to be used without ill effect, and to this

free use of clover and cut bone in conjunction the improved
results upon American egg-farms are largely due The following

IS the “ mash ” ration on a successful American egg-farm, and
represents a high forcing diet middlings or sharps 100 lb, maize-

meal 75 lb, gluten-meal (a highly nitrogenous by-product of

American flour-millmg) 25 lb, clover meal 80 lb, meat-meal

35 lb, all weighed dry, mixed with boiling water in the evenmg,
and kept covered all night

The majority of poultry-farmers give their stock each day
one feed of gram, and one of soft med-food or “ mash,” but by
no means agree as to the times for these meals In England,
morning mash and evening gram are almost universal, the latter

giving more support during the long fast at night, and the former
more rapid recuperation on cold mornings But m America

and Canada, where the climate compels confinement of the fowls

for months together in enclosed sheds, health and eggs can only

be secured by constant “ scratching,” to promote which the

gram is scattered amongst loose litter spread several inches deep.

Many, therefore, prefer to scatter the gram m the morning and
feed the mash at night, alleging that a good breakfast of mash
makes the fowls lazy, with bad results. Others state that this

IS avoided by a rather scantier morning feed |Of mash, with a

slight sprinkle of gram in the litter afterwards. In 1890 a

careful experiment was made by the Massachusetts Agricultural

College, two similar lots of pullets being fed upon similar food,

on the two plans, for two periods of several months each, m
summer and winter seasons, and each lot receiving, besides the

morning and evenmg feeds, a slight sprinkle of millet m the

litter, to promote exercise In egg-production there was

scarcely any difference, what little there was being m favour of

the morning mash, and the birds thus fed became also somewhat
the heaviest The most remarkable result was that the weight

of manure voided m the night was nearly double m the case ot

the evenmg-mash birds, showing the rapid digestion of mash
food

Artificial Incubation and Rearing—In the separate article on

Incubator, details are given concerning the appliances used in

artificial hatching and 1 earing, and the subject may be only

briefly treated here.

Even m England the eggs hatched m incubators now probably

equal, or nearly equal, those hatched under hens m America
the wide practice of artificial incubation is difficult to realize

Of small-sized machines one Ilhno.s maker sold 14,800 in 1899,
and m regard to large sizes, m 1900 at least seven names and
addresses were known of operators who each used from 55 to as

many as 85 machines, every machine holding 300 or more eggs

somewhat smaller plants were of course far more numerous
Experience on such a vast scale has led to a practical advance
of considerable importance While m England it is still usual

to effect empirical adjustment of ventilation and moisture, the

better American incubators now dispense with direct moisture

altogether It was remembered that the hen hatches without

moisture, and equally so the egg-ovens of Egypt, the absence of

direct air-current, and consequently of any rapid evaporation,

being the obvious explanation The manufacturers therefore

set themselves to slow the movement of the air, and when this

object was effectually accomplished, it was found that there

was no need for moisture, and that the chicks also hatched out

stronger and m higher proportion The general opinion in

the United States, where many farmers tested both hens and
machines on a large scale, whilst still undecided between them, is

that the proceeds of artificial incubation are superior by about

10 %, and this is based upon hatches of thousands annually

Artificial hatching necessitates artificial brooding, and in this

also great changes have taken place, any real success in rearing

having been for some years far behind that in hatching. The
method universally attempted at first might be called the
“ coverlet ” system, nestling material such as strips of flannel or

wool, warmed from above, being provided for the chicks to

nestle under, as they do under the feathers of the hen. Many
were reared in this way, but failures were also terribly general,

and these were ultimately traced to confinement and pollution

and heating and rebreathing of the air, caused by the nestling

material That system is now abandoned, warmed but open
chambers being provided, which the chicks use at pleasure, but
which have no coverlet to rest upon their bodies. In some,
heated pipes traverse the upper part of the chamber, some
inches above the chicks, in others a warm iron plate radiates

heat in the same way, in others warmed air is brought m by
flues or openings, in some small ones the lamp itself burns in

the chamber of the brooder but the principle is common to

all of a warmed shelter, open above, and generally with an outer

chamber also, sheltered but not heated, which breaks the transi-

tion to the open air outside In America a very large propor-

tion of the chickens reared are brought up till hardy in the large
** brooder-houses ” mentioned below.
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Pouliry-jarming.—Poultry-farming in a practical sense is

now earned on somewhat extensively in various ways, under-

standing that term to include any case where poultry-culture

IS earned on for substantial profit, or as an important interest

of the holding, beyond the mere breeding of prize birds for

exhibition. The difficulty never had been, as some have stated,

in ground getting tainted or rent costing too much It is now
well understood that in the English climate loo birds per acre

must not be exceeded, though it is far better to confine them to

one half or one-third of the space, while some crop is got off

the remainder when they go yearly to absolutely fresh ground

The mere rent of an acre is not much foi loo fowls, but the real

difficulty was and is that a fowl is such a small unit, entailing

constant liability to small losses and wastes, and necessity for

labour and oversight out of proportion Henc e at a time when
loo eggs per annum was thought a fair return for each bird, and

there was but a poor and uncertain market for them, this

difficulty was insuperable A very different average production

would now be worked for, while, on the other hand, the greater

ciowding into cities, and growing appreciation of eggs as an

article of diet, have caused a market for “ new-laid ” eggs at

good prices which previously did not exist It is these changes

which have altered the ( onditions

The chief development in England at the beginning of the

2oth century was a very large increase in the poultry kept upon
farms formerly very few were kept, looked after casually by
the mistress or a boy, and only expected to piovidc for the house-

hold and occasionally a few shillings in cash, while any food

expressly fed lo them was grudged It has now been taught all

over the country, by lecturers under the county council tech-

nical instruction committees, that poultry pay best of any

branch upon a farm It has become generally known that,

provided they can be run over the farm by using detached

houses, and not huddled together, a dozen hens per acre can

be kept upon a holding without interfering with any other

stock, indeed, the curious fact is observed that horses and cattle

prefer to graze over grass that might be thought soiled by the

fowls Where the statement was once derided, it is now a

commonplace of county council lecturers, that the additional

manure thus made is really worth to the farm from sixpence

per bird per annum for small breeds to as much as one shilling

for very large ones Out of a large number of similar instances

collected in 1900, one specimen may be given In Worcester-

shire 210 fowls had the run of 100 acres, lots of 20 to 30 being

kept m detached houses From 20,000 to 25,000 eggs per

annum were marketed, and 150 to 200 chickens, the food

averaging about £40, and the cash return £90 to £100 The
almost universal opinion is that the manure pays for the labour,

and that the annual profit averages from 4s to 5s 6d per head

Poultry-farming on a larger scale than this is also cai ned on

in connexion with the Sussex fattening industry, presently

described That was until recently a separate business, chickens

being bought from neighbouring small rearers, or imported

from Ireland, to go directly into fattening cages, and it has

often been stated that rearing and fattening together were

mcompatible This was so far true that the manure made by
numbers of fattening poultry was very considerable, and had to

be used upon a small holding kept in order to use it, such a

holding, therefore, received as much as it could possibly bear,

and was thereby “ sickened for live poultry running at large

But with an extra holding or larger holding this is not the case,

and increasing competition and the desire for the two profits

have led to a laige amount of rearing and fattening combined.

In 1894 one of the officers of the agricultural commission found

8000 chickens being reared and fattened annually on one farm

of 200 acres, and this proved only a pioneer m 1900 he found

(amongst many such instances) 4000 reared upon 80 acres,

1500 upon 22 acres and 5000 upon an extra holding (taken for

the purpose) of 40 acres In most cases the main cereal crop

was oats, to be fed to the fow’ls, and some cows were kept, the

skim milk from which was used in the same way
; but the poultry

was the controlling interest of the whole.

On any such scale as this the manure becomes of great impor-
tance About 1880 Dr Augustus Voelcker, chemist to the Royal
Agricultural Society, made the following analysis of two samples,

one moist or fresh dropped, the other freed from much moisture

by storing under cover for four weeks *

—

Fresh Partially Dried
Manuic Manure

Moisture 61 03 41 oO
Organic matter and ammonia salts 20 19 38 19
Tribasic phosphate of lime 2 97 513
Magnesia, alkalme salts, &c 2 03 3 13
Insoluble silicious matter (sand) 12 5H 12 49

100 00 100 00

Containing nitrogen . 171 3 78
Equal to ammoma 2 09 4 59

Valued in the usual way. Dr Voekker found that the moist

manure was worth £2 per ton, and the drier stored manure
£4 4s per ton, but though the figures were indisputable, for

many years such manure was practically unsaleable Gradually
in Sussex it became saleable at 6d per bushel, and in 1900 some
of the smaller fatters were selling it at prices varying from 4s

to 15s per load, the larger men either used it themselves oi

obtained higher prices

Really large poultry-farms are few m England, and to

give quite recent facts would be to run the risk that they

might prove ephemeral It has been supposed that the

common experience is failure after two years* trial, but
this is unduly pessimistic Ev'en in 1901 two faims in

Berkshire weie selling eggs from over 2000 and 3000 laying

hens
,

and there was one farm in the w'est of England,
occupying 300 acres with the poultry (besides a shorthorn
herd and other branches), which had a stock of 5000
pullets for laying, and had been in existence four years,

a large capital amounting to thousands of pounds having

been sunk in it The owner explained that two years was the

critical peiiod, simply because for about that time there were
prac tic ally no returns, and that in his case he had only “ turned

the corner ** after three years Though a practical man
already, he had begun in a small way with one incubator and
training one man, gradually extending, building up his own
market, organizmg his own selling agency, and building a mill

to grind his own grain Only such gradual extension by
practical men can ever lead to success

sides the breeding of prize poultr\, the r'hanges mentioned
in the early portion of this article have led to another class of

breeding directed to the supply of pure races from good stock,

but bred mainly for purposes of utility The demand for such
stock, at fair prices, though far below those for prize stock, is

a good index of the development of the poultry industry The
establishments which supply it furnish eggs for hatching, or

stock birds, or new^ly hatched chickens, which are now hatched
in incubators and sold by thousands when only one day old, at

which age they travel without needing food Some of such

establishments are quite large One in Yorkshire occupies

43 acics solely de\oted to this business

Poultry-farming has reached its fullest development in the

United States, owing no doubt to the apparently inexhaustible

market, butcher’s meat being far less eaten than in England,
and poultry and eggs to a large extent replacing it as national

food More especially is there an enormous demand for small

chickens, known as “ broilers,” weighing from lb to 2 lb only,

destined to be split in half and broiled on a gridiron These
birds being unfattened, and ready at ten or twelve weeks, give

a quick turnover with less expense and risk than older fatted

birds, and this peculiar demand has largely dominated American
poultry-farming, a great deal of which runs in the direction of

great “ broiler-plants ” solely devoted to the hatching and rear-

ing of these broilers, while large ** brooder-houses,” similar to

those used in that business, are prevalent on more miscellaneous

farms. The broiler business started at Hammonton in New
Jersey about 1880-1885, when plant after plant was rapidly

erected, some of which have smee shut down, but many others
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have taken their place, and some of the originals are still running

The chicks are all hatched m incubators (many plants running

from 20 to 40 machines), and then transferred to long “ brooder-

houses/' built with a corridor all along one side, the rest being

divided into successive pens for the chickens These latter are

moved along every few days to the next of the pens, which are

arranged so as to give rather more space as the birds grow
larger. Each pen has next the corridor a “ hover ” or brooding-

shelter These have no nestling material, but only a roof or cover

somewhat to retain the heat, closed by a curtain cut into strips

in front, and are warmed by hot-water pipes running along the

building Generally these pipes run some inches abo\ e the chicks

reposing on the floor, and are set rather on a slant, so as to be

higher for the bigger chicks in the larger pens, but in some cases

they run under the floor, and warm the air whu h enters under the

hovers Every hover, with its inmates, can be reached from the

corridor at the back of all In many cases the chickens are

confinerl m these small pens until large enough, the floors being

littered and regularly cleaned
,
but some raisers have also small

outside yards which they use in fine weather The mortality

in nearly all plants is great, as might be supposed There are

said to be some at Hammonton which onlv market 30% of the

eggs incubated, yet pay a modest profit at that, which is

allowed for On the one hand, a broiler realizes about four

times the cost of its own hatching and food
,
on the other hand,

the labour is very heavy and the loss considerable these factors

obviously give a very wide margin of possibilities as regards

success or failure

The most remarkable establishment of this kind, embody-
ing some novel features, was erected m Ohio at the end of 1896

by J Loughlin The plant (ost o\er {jl)6o,ooo, and was
designed to market 250 to 300 broilers per day regularly, weigh-

ing 1 4 lb each, which were sold alive to one large dealer at

$3 per dozen Each day an average of 450 eggs were started,

the chicks from which went into one pen For the chicks, while

small, there were 30 small pons, each with by to ft of

floor space, or at the rate of si\ clnrkens per square foot, and
there were 60 larger pens each 8 by 12 ft with outer runs to

ea( h of 8 by 20 ft Ever}” day the chu kens were marketed from
the ninetieth pen, and all the rest moved one pen forward,

leav ing the first small pen vacant for the day’s hatch thus fully

22,000 birds were m the plant at one time

In more general American poultry-farms the same system ot

brooder-houses ” largely prevails, and from many great

numbers of broilers are sent to market, but as both heart and
liver are perceptibly affected by such rearing, birds intended

for stock are either taken out of doors early, or reared in detached

brooders, as in England Some establishments are mainly egg-

farms, high averages being obtained by the system before

described Many breeders have a high reputation for their

Stock as layers, and derive large profit from selling stock or eggs

to other farms There are many immense duck-farms or
“ ranches,” as mentioned below, which sell nothing except
stock ducks or market ducklings A great many combine the

breeding and sale of exhibition poultry with some or all of these

objects, fancy points being on the whole less distinct from useful

qualities than m England, and the fanner and exhibitor far more
commonly combmed
As a rule, American poultry-farmers employ long ranges of

buildings divided into pens or houses, with enclosed yards in

front, and the most remarkable fact is that interest can be

paid upon the capital sunk m such buildings The explanation

in some cases is that much is put up by personal labour, while

the cheapness of land and feed arc also favourable But the

climatic conditions also differ Durmg the winter months the

birds have to be confined in what are called scratching-sheds,”

and American farmers have successfully reduced to a system
the keeping of them healthy and in profit by scratching amongst
litter m a small space During this period the outer runs
sweeten and recuperate, smaller nms therefore suffice, and the

stock IS kept closer and more compact Another system is

pursued, more especially about Rhode Island, called the “colony’’

plan, detached rough houses, holding forty or fifty hens each,

being scattered over the farm : there may be a hundred houses,

but there is no fencing This is very economical in buildings,

but expensive in the labour of feeding and collecting eggs, and
the system is only possible near the sea or whe^a there is little

snow. In several cases it has been abandoned for the system
of housing and scratchmg-sheds

There are a few very large establishments indeed in the United

States, combining almost every branch At the Meadow Brook
Farm in Pennsylvania, occupying 80 acres, the buildings total

112,000 sq ft under covTr, and the farm has sent to market
in one year 25,000 chickens and 20,000 ducklings, besides selling

many stock birds, and an enormous number of eggs for hatch-

ing at an average price of $40 per 1000. Businesses like this

arc very exceptional, but farms on a more moderate scale

are numerous, and intelligent American farmers reckon to make
a profit of a dollar per annum for each head of their laying or

breeding stock

Table Poultry —National taste governs the market for table
poultry to a large extent In England white meat, skin and legs
arc preftrred, and at one lime black Ugb or yellow skin were heavily
discounted M(3re knowledge has largely removed that prejudice,

but white has a market value still In France exceedingly while and
smooth skin is prefeiicd, but buyers are indifferent to black legs

In America yellow skin and legs arc actually preferred, such fowls
bung thodght more juicy

,
but there lias been some tendency towaids

white meat of late Bi Igian ff(ders think the best result follows
from crossing a yellow -skinned raec upon a white-fleshed one It is

some confirmation of tins idea that one of the best English table
fowls Is the produce of a cross between Dorkings and the yellow-
skinned Indian game, while other similar instances might be cited

For some years past the (juality of British tabic poultry has been
shown by displays of plucked birds in connexion with the C hristmas
Smithfield Cattle Show For many years France had a reputation
tor greatly surpassing British pi eduction, and as the best French
fowls readily sell for £i each and more m the Pans market, it would
not l3c sui prising it they were superior to such as have to be sold
for 15s per couple Ficnch fatttrs appear to seek and obtain a

t
smooth whiteness of fat under the skin almost like that of a bladder

1

of lard—which does not find favour m the British market, but the
best judges have considered that the finest English specimens staged
were ujual to all comers, and some rcah7ed hi^i prices Foreign
experts, equally with English, admit that England has now
hltlc to learn from any foreign fee dels

The chief supply of the best fowls for the London market has long
come from the Sussex district whose centre is Heathficld these are
termed “ Surrey '' fowls, though Suricy now sends few in comparison.
This local industry has been founded in a curious way upon the
“ ground oats " or the district, the whole gram being ground up,
husk and all, nearly as fine as flour This is done by a xiueuliar local

dressmg of the stones, which are " stitched " into little pits by a
pointed pick, instead of being tlressed into narrow grooves, as for

nour-milling
,
and this meal is found specially suitable for feeding

and fattening poultry In early times cottagers crammed a few
fowls with pellets of meal dipped in milk, but this method is now
quite superseded by machine cramming, a rubber tube from the
machine being introduced into the crop of each fowl, and a stroke

of the foot on a pedal squeezing out a ration of thin, almost creamy,
paste, composed of the ground oats, fat and sour skim-milk, a food
which puts on flesh fast and makes it white and delicate Great
expenence is required m this business When killed and plucked,
the fowls are placed in a trough whilst still waim, close side by side,

and their backs and breasts pressed closer together by a board loadeci

with heavy weights This combination of fattening and subsequent
shaping constitutes the Sussex system, which is extending m some
other parts of England ,

many excellent fowls, well fed, but unfat-

tened, are also supplied from Lincolnshire (known as " Bostons ")

and other districts The largest provincial towns have similar

supplies m less degree
In America larger fowls are called " roasters," to distinguish them

from the broilers above described, and there has grown up in the

eastern states a system of rearing these also in confinement Hatch-
ing them begins m September, and the birds are at first reared in

brooder-houscs
, but when large enough are placed about fifty

together in small houses, with 6 liy 8 ft of floor, in small yards
alxmt 20 ft. square One very successful raiser puts 200 birds into

one pen 10 by 17 it
,
in a warmed house, whore they remain till

killed at 7 lb or 8 lb weight One firm liad raised in this way, for

seven years m succession, 2000 birds per annum upon half an acre
of ground, but occasionally there is serious mortality in this kind

of business, and as a rule only 60 % arc reared of those hatched,
the loss of the rest being averaged and allowed for

In western Europe there is some demand for chickens fattened

quite young, weighing only 8 oz to 12 oz each, and known as petits

pousstnSf or " milk chickem " In Belgium somewhat older ones,
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weighing up to I J tb, are sold as poulets de grains The demand for

such birds m England is ‘'inall, and confined to the West End of

London, the flcgh being too excessively tendoi for average English
palates Birds of similar sizes have lately been hnding a market
in the United States, as “ squab broilers," but arc split an I broiled,

and not fattened, the difference being that a whole bird is served
for one portion.

Turkeyi,

'

—The varieties of the turkey {q.v

)

differ chiefly as

to colour The principal English breeds are the bronze or (im-
biidge, the black or Norfolk, the fawn and the white Of these

the first, especially when crossed with the American, is the

largest and most desirable

Tiirkcy-broeding has been largely dominated by the magnificent

American bronze breed, denved from wild blood, and distinguished

for size and weight There is some question whether it does not
require more space and fresher ground than the older English strains,

and may not be more delicate on small holdings French birds
come largely to the Christmas market in London, but, as compared
with En^ish, are small The chicks, when hatcherl aftff tw'Ciity'

eight days ineubation, should be left undisturbed for twenty-four
or thirty hours, during which time they are digesting the yolk that
IS absorbed into the intestinal canal at birth No attempt should
be made to cram them, their first food should consist of sweet
fresh meal, soft custard made with equal parts of egg and milk
set by a gentle heal, and, above all, abundance of some bitter

milky herb, as dandelion, or, much bcttei, lettuce running to seed,

on \v Inch they can be reared successfully v\ ith very little food of any
other dtscnption The young turkeys progress much better if the
hen has the rnnge of a small enclosure from the fiist than if she is

confined to a coop, thus reared they are much hardier than when
cooped an 1 corn-tcd, and not so susecptilile to injury from slight

showers, but a damp locality should be avoided Tiirkcy-hons
aie most persevering sitters, and are ei^loy ed in France to hatch
successions of sittings of hens’ eggs Turkeys can often he most
advantageously reared by cottagers, as one or two hens only can b<‘

kept, one visit to the male being suftiiient to fcitilizc the entire batch
of eggs The young turkiys find a laigci proportion of Ihcir own

j

food than fowls, and with a good free range cost but little until th( y
arc ready for fattening for the table In places where the oppor-
tunity serves they may be allowed to roost in the trees with great
advantage Some wild flocks treated like pheasants aic to be found
in several of the large parks in Scotland well as in England

Gmimi^jowls—The guinea-fowl {qv) may be successfully

reared in any dry locality provided it has a good range and trees

in which to roost The hen lays an abundance of eggs, which

are generally hidden The birds are useful as furnishing a supply

of poultry for the table m the interval that ensues between the

time when game are out of season and that before chickens arrive

at maturity. On a dr)% sandy and chalky soil and in a warm
situation they are reared with ease, but are quite unsuited to

damp, cold localities The continued vociferation of the hen-

birds renders their maintenance near a house very objectionable,

as the (ry is continued throughout great part of the night

Several variations of coloui exist, but they do not require any
detailed description

Ducki^ - All the varieties of the domesticated duck are

descended from the common mallard or w^ild duck. Anas boschas,

a species which, though timid m its wild state, i.s easily domesti-

cated, and suffers changes of form and colour m a few genera-

tions The most important breeds are the Rouen, which,
retaining the colour of the original species, glows to a large

size, the Aylesbury, a large white breed with an expanded lemon-
coloured bill, the Peking, a white breed with a pale yellowish

tint in the plumage, and a very bright orange bill, two breeds

wliich are entirely black The smaller of these, which has been
bred down to avery diminutive size, is remarkable for the extreme
lustre of Its feathers and the fact tliat its eggs are covered
with a dark black pigment, which becomes less m quantity
as each successive egg is deposited. It is known by the equally

absurd names of East Indian, Labiador or Buenos Aires duck
The larger black variety, the Cayuga duck, has been introduced
into England Decoy or call ducks are small breeds of a very
loquacious character, which were originally bred for the
purpose of attracting the wild birds to the decoys. Some are

of the natural colour, others are white Amongst the less known
breeds are the Duclair ducks of France, evidently the result

of crossing white and coloured varieties Among the breeds
differing in structure may be mentioned the Indian Runner

duck, formerly called Penguin duck from its erect attitude,

the hook-billed and the tufted ducks, &c. During the last

fifteen years of the 19th century the first of these became very
popular in England as a hardy forager and good layer, many
birds laying 150 to 180 eggs in a year It is small m body but

good in flavour, and is a great favourite in many districts

Formerly the greater number of ducklings came to the London
market from the Vale of Aylcsbuiy This trade still continuts,
but the adherence of the Aylesbury duckers to old-fashioncd methods
and the increasing demand, has led to great competition m other
districts, such as Norfolk, Lancashire, Kent, See Some of the new
duck-farmers market 10,000 to 15,000 annually, mostly hatched iii

incubators, and nevei allowed in the water or out of the small rearing-
pens In America, however, this kind of rearing has found its

fullest development, the number who raise 10,000 ducklings or more
being considerable, and a few sending to market, as above indicated
very large numbers indeed, reijumng 40 to 80 incubators to keen
up the supply It is remarkable that while in England the Aylesbury
IS goiK rally preferred, in Amcnca the Peking duck is univti sally

used, and has bei u made by selection both larger and a better layer
Some duck-farmers m England have, however, also adopted the
Peking Py good feeding the tlueks a\e caused to lay in the winter
months, when the eggs are hatched under hens, the young duckling ->

being icarcd in artificially wanned buildings or in the labourers’
cottages, they are fed most liberally on soft food, soaked grits,

boiled nee with tallow -melters’ greaves, and in ten or twelve weeks
arc fit for the market, if killed before raoiiltmg their quills, which
they do when about twelve weeks old, they an heavier than after-

w'ards and much better eating When ducklings are required for
the early spring markets tlic old birds must be fed most freely to
cause the production of eggs in cold weather, corn bung given
in vessels of water, and the birds must be* shut up at night, or the

I eggs will be laid in the watei, where they sink and become putnd
Duck-rearing is a very profitable industry, very liigh puces being
paid for ducklings m the tarly months of the year 'lUe so-called
Muscovy duck is a Brazilian species, Canina moschata^ which is not
reared for the market, although the young buds are edible The
drake* not unficqucntly mates with the eoiumon duck, and large
but stciilc hybrids are the* result

Geese —The dumtstie goose (qv) of Europe is undoubtedly
the descendant of the migratory Graylag goose, Anser ctnereus,

from which it differs chiefly by its increased size Although
domesticated since the time of the Romans, it has not been sub-

je( t to much variation The most inportant breeds are the

large grey v anety known as the Toulouse, the white breed known
as the Embdcn, and the common variety frequently marked with
dark feathers on the back, and hence termed “ saddlebacks.’*

After the Cnmcan War a Russian variety was introduced into

England in whi( h the feathers are singularly' elongated, and even
curled «xnd twisted

,
this breed, termed the Sebastopol, is of small

size and more important as a fanciers’ breed than from a practical

point of view In some rnuntries a sitund species is domesti-
cated; it is usually temnd the Chinese knob-fronted or swan
goose, Anser cygnoides Though perfectly distinct as a species,

having a different number of vertebrae in the neck and a loud

clanging voice, it breeds freely with the common goose, and the
hybrids produced are perfectly fertile

Geese in England arc declining in rclativ e popularity In Germany*-
they are consumed to an enonnous extent, and the British consul-
geneml at Berlin reports* that even the largo doine-^tic supplies
have to be supplemented by considerable imjxirts fmm Russia, a
special " goose-tram " of fifteen to forty cars arriving daily from
the Russian frontier at that city )n America there has been in-
creased interest 111 got:)sc-breedmg, and in the Chinese goose
especially, which has been largely bred (with some trifling pecuhan
ties) under the name of the Alncfin goose, and crossed with tlie

Embdcn and Toulouse The produce of this Afncan cross is con
sidered very fertile and profitable to rear

Goesc are much more exclusively vegetable feetlers than ducks,
and can only bo kept to profit where they can obtain a large propor-
tion of their food by grazing The old birds should not be killed ofl,

a.s they continue fertile to a great age Geese are readily fattened
on oats thrown into water, and the young, when brought rapidly
forward for the markets, afloid a very good profit The Chinese, if

well fed, lay at a much earlier date than the common species, and,
if their eggs are hatched under large Cochin hens, giving throe or
four to each bird, the young are ready for the table at a ver\ early
period The nest, as in all cases of giound-nestmg birds, should
be made on the earth and not in boxas, which become too dry and
over-heated In breeding for the market or for the sake of T)rofit,

the very large exhibition birds should 1)e avoided, as many are barren
from over-fatness, and none are so prolific as birds of fair average size
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National Interests and Commerce —The foreign importations of

eggs Jiito Great Britain increased rapidly during the later years of the
19th century Taking only altcrnaic years lor brcvity^s sake, the
following table shows the amount, value and average price jier 120
between 1870 and 1900 —

Number, Value and Price of Imported Eggs

Year Number of Eggs Value 1

Average
Price

1870 4^0,842,240
£

1 ,102,080

s

()

d
nh

1872 58i,59i,7-2« 1 ,7(12,000 7 in
187

1

680,552,280 •2.413,131 8 7
1870 753,020,040 2,020,396 8

1

1878 7«L7M.72o 7
ib8o 747,408,600 2,255.451 7 2

1882
1
1

811,922,400
993,608,760

1
2,585,265 7 1

1S84 2,910,493 7 0
1880 iA’35, 171,^0 2,884,o(>5 () 8

1888
1

!

I,I2(t,79 3,000 3 083,167 (> 0
1890

1 1,254,950,000 3,428,806 6 8

1892 1, 5 5 (),7 50,000 3,794,718 (1 10

1894
1

1,425, 2 5(),000 1 3,786,329
^

6 5
1896 '

1,589,401,000 4,184,650 () 4
1808 '

1,750,052,000 1 4. .57,117
,

6 2
1000 2,025,820,5(>0 5 ,40(>,I 4 I (1 5 l

From such figures the conclusion might be drawn that foreign
egg', were " ousting " British to a formidable extent, but such a !

conclusion is dispelled when w'C take into consideration questions of 1

price and nationality Imported eggs are of very diflen nt qualities '

and prices, France averaging for the year 1900, 7s per 120,
Denmark 7s 6jd

,
Belgium os 2d

,
Germany 5s 9i<l and Russia

5s Od
,
many of the latltr b( ing almost putrid when sold in I nglaiid,

and chiefly used in manuficturcs, for which, at a low puce, they
answer perfectly Many eggs are •'ent from Russia to Germany,
Belgium and even Denmaik, so that some of these also come from
lur, at an onginal price with which no British producer could com-
pcti. A steady decline in imports of the higher piiccd French eggs,

and an inonnoiis increase of low priced eggs, cxplun the drop in
avticigc price from bs yd per 120 in 187^ to (»s 5^d m 1900, and

I

were this all, the inference would be simply that flic selling price of
eggs had fallen But this is not so While the higher priced
foreign eggs have* thus be<n largely displaced from the market,
there has growm up a vciy large demand for British “ new-laid

"

eggs, at prices much higher than any of the above There is a
whole sale market for such eggs in London The lowest price (in May)
for 1900 was 7s Od to 8s Od

,
and the highest (in l^cccmber)

19s to 20s per 120 The quantity of reputed new laid " British
eggs now sold is enormous, and has grown up in the face of foreign
imports, the nativ c producer selling in spite of tlu in, and at far better
prices, many times more than he did, say, in 1875
The following were the British imports of dead poultry^ and game

for the last three years of the 19th century —
Value of British Imports of Poultry and Game

Year France Russia Belgium Other
Countries

1898
1899
1900

jC

217,703
296,555
..3,148

£
164,498
159.834
199,282

£
127,925

i

1

215,605

£
127,368
183,102
264,327

The total for 1900 thus amounted to ;^i,010,300 The imports from
France and Belgium are largely for the Christmas market Those
from Russia arc chiefly very small fowls WTappcil in paper and packed
in cases of a hundred each, which come over frozen, to be sold at
IS 2d or IS 3d each Other sources include America, Canada
and Australia, which have been sending smaller but increasing
quantities of larger birds, packc*d in smaller numbers, and which
realize 2s 6d to 3s 6d each, a few of the largc*st as much as 4s each
Such supplies have somewhat affected the Sussex fattening industry,
necessitating the pi odnotion of a lower class of bird at a lower price
and narrower margin, but they look rough and inferior in colour,
and chiefly supply restaurant and hotel demand The foreign
birds being cold-storage goods, which must be consumed quickly
when taken out, a fresh Sussex fowl of the same weight wall always
sell for considerably more
There are no statistics of British i>oultry, m Ii eland they are

collected The year 1851 closed a decade in which the number of
holdings under ten acres had decreased enormously, and the number
of poultry in Ireland was then returned as 7,470,694 In 1889
this number had doubled to 14,830,517, and m 1899 there were
18,233,520 The Insh Agricultural Organization Society is doing
much to improve breeds and management, and the packing of eggs,
of which Ireland is a considerable exporter to Great Britain Thwe
IS also now a considerable export ol lean chickens for fattening to

Sussex and other parts of England, and a smaller number have also
been fattened in Ireland

In Australia most of the federated states have a produce cxpoit
department, which receives eggs and dead poultry into cold storage
and ships to London, managing, if desired, the whole business That
of South Australia shipped a good many eggs to England in 1895,
but the temperature was found too low for eggs, and this trade has
so far not developed Dead poultry come in a similar way from
West Australia and Victoria to London In New South Wales such
arrangements have inaugurated a small export business which seems
the most active of any, and more seems known about the poultry
industry in this state than in others The government statistician
estimated the number kept in 1900 at 3,180,000 fowls, 320,000
ducks, 234,000 turkeys and 97,000 geese, the annual consumption
being about three-fourths of this, and of eggs about 97,000,000

In Canada the government makes considerable effort to encourage
poultry It has established several stations where systematic
lattcnmg ot chickens in the English manner is taught, and official

experiments are also made on the results of various feeding-rations
and other matters From tlusc stations shipments of fatted chickens
were first made to Liverpool and London, commencing an export
trade which shows signs of giowth
The poultry industry in the United States is the most gigantic

m the world By the census of 1900, which tabulates returns from
5,096,252 out of the 5,739,657 faims m the States, the numbei of

fowls over three months old on the ist of June 1900 was rctuincd
as 233,598,085, with 6.599,307 turkeys, 5,676,865 gcc se, and 4,807, 55b
ducks, or 250,681,675 birds in all, valued at 85,794,996 dollxrs
This, however, would include very lew of the chickens laiscd that
year, which would not have reached the age stated, and mainly
icpresents breeding and laying stock, whicli thus averages about
49 birds to every holding, it also of necessity omits many of the
smaller city-lot r.aistrs The value of the poultry raised during the
whole year 1899 is given as 156,891,877 dollars, and ot the eggs
jirodiiced (1,295,819,186 dozen) at 144,286,186 dollars, a total year's
product of ovci £50,000,000 Adeling only a very modciatc amount
tor city-lot and other small producers not making return the poultry
industry in America exceeded in value cither the wheat crop, or
swine or cotton crop
The importance of poultry in France has long been recognized,

being due mainly to the picvalcnce of moderately small holdings
and thi national disposition to small rural industries The eggs
exported aic collected from the farmers by such a well organized
system that eggs collected on Wednesday are m the London market
the following Tuesday The home consumption of eggs is also
enormous, so that when prices for foreign eggs decreased in England,

I

the Pans market paid better In 1900 the Pans Municipal Council

,

A ported the consumption of eggs in tliat city alone in the previous
' year as 212 per head Eggs are impoited from Italy to some extent
I

The conditions m Belgium are somewhat similar to those in France.
Some eggs are imported from Italy, and much ot the home production
IS from imported Italian hens, kept laying for a year and then killed

I

eggs arc exported chiefly to France, Great Biitain and Germany
' Iherc IS a fattening industry somewhat similar to that in Su*^scx,

lean chickens being bought for fattening in certain markets The
chief export of these is to Germany, but there is some to the London
market, t specially in l^ccember

In the Netherlands the number of poultry increased consider-
ably during the last decade of the 19th century, excepting turkeys,
which diminished Taking 1900 as a typical year, there were
4,085,312 fowls, 450,022 ducks, 56,507 geese, and 13,150 turkeys,
and there were about 70 special esteblishments for poultry-rearing,
which were rather on the increase, chiefly for local requirements
Of eggs there were exported to Belgium 656,898, England 570,418
and Germany 5,212,845 kilos, but the imports were m excess of this

by 2,916,2(19 kilos, and came chiefly from Russia Dead fowls and
ducks also go to the countries above named

In Denmark there were in 1900 about 9,000,000 fowls, mostly local

and Italian Ihc eggs exported numbered 352,000,000, practically

all to England, there were imported 35,6c>o,ooo, practically all

Russian, re-exported to England The flourishing export trade is

due to a good co-operative system
Germany is a large consumer rather than a producer of poultry

products, and chiefly a earner of her nominal exports She imports
eggs from Italy and Austria Hungarv as well as from Russia

Austria-Hungary has a large trade in poultry and eggs. In 1900
the dual monarchy imported poultry to the value of /268,240
and eggs to the value of £1,250,655 But the exports 01 poultry
amounted to £977,051, and of eggs to no less than £3*750.078
This country is therefore a very large producer, most of the eggs
going to Germany, and some of them through her on to England.

Italy sends live fowls, for laying, to northern Europe, and eggs

to Belgium and France
In Russia the growth of the poultry industry has been very great

since 1890 In that year her British trade was small in 1900 she
bulked largest of all countries m eggs sent to England direct, and
some nominallv from others really came from her Her exports of

eggs (reckoned as £i = 10 roubles) were valued in 1898 at £3>i I3»386,

and of live poultry (chiefly geese) at £657,000, but this latter sum is

now exceeded by geese alone sent to German/, as above noticed.
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Her vast southern provinces arc, of course, the origin of this produce,
which IS collected by dealers from the farmers, the price realized

by the latter for eggs being in summer sometimes less than a rouble
per hundred The government has shown considerable interest

m this growing industry in several ways, and produce is earned at
almost incredibly low rates on the State railways, but the vast
distances involved must always confine Russian produce to the
supply of the cheaper class of demand in western Furope (L Wr )

POUNCE, (i) To drop upon and seize properly said of a

bird of prey seizing its victim in its claws The substantive

“pounce,’ from which the verb is formed, w\as the technical

name in falconry for the claws on the three front toes of a hawk’s

claws, and so The Book of Si Albans (t4‘^b) “ Fryst the grete

Gees behynde . ye shall call horn talons . The Gees
within the fotc ye shall call of right her Pownces ” (2) To
decorate metal by driving or punching a design into it from the

under or back part of the surface, also to decorate cloth or other

fabrics by punching or “ pinking ” holes, scalloping the edges,

&c Both these words seem to be variants of “ punch ” (qv ),

which comes ultimately from the Latin pwigere, punctum, to

prick, pierce From them must be distinguished (3) “ pounce,”

a preparation of powdered cuttle-fish or sandarach, the resin

of the sandarach-tree, formerly used for drying ink on the

roughened surface of vellum, parchment or paper where an
erasure had been made, later, the word was also given to the

bkek sand used generally as a dusting-powder for drying ink

befoie the invention of blotting-paper Ihe “pounce-box”
or “ pouncet-box ” was a familiar object on all writing-tables

till that time A similar box with pierced lid for holding
perfumes or aromatic vinegar also bore the name This word is

formed from the Lat pumic c-stone, which was employed
for securing a smooth surface on vellum, parchment, &c. The
term “ pounce ’ is also applied to a finely powdered gum of the

jumper or to pipe-clay darkened with charcoal used in trans-

ferring designs to fabrics, wall-surfaces, &c , through holes

pricked in the original drawing

POUND ^ (i) An enclosure in which cattle or other animals are

retained until redeemed by the owners, or when taken in distraint

until replcviscd, such retention being in the nature of a pledge

or scciiriU to compel satisfaction for debt or damage done.

Animals may be seized and impounded when (1) distrained for

rent, (2) damage feabmit, • e doing harm on the land of the person

seizing, (3) straying, (4) taken under legal process A pound
belongs to the township or village or manor w'here it is situated.

The pound-keeper is obliged to receive everv thing offered to his

custody and is not answerable if the thing offered be illegally

impounded
By a statute of 15*54, no distress of cattle can be driven out

of the hundred where taken unless to a pound m the sanu" county,

within three miles of the place of seizure This statute also

fixes 4d as the fee for impounding a distress Where cattle

are impounded the impounder is bound to supply them with

sufficient food and water (Cruelty to Animals Acts 1849 and 1854);
any person, moreover, is authorized to enter a place where
animals are impounded without food and water more than twelve

hours and supply them, and the cost of such food is to be paid

by the owner of the animal before it is removed A statute

of 1690 gives treble damages and costs against persons guilty

of pound breach, and by statute of 1843 (Fo^md Breach) persons

releasing or attempting to release rattle impounded or damaging
any pound are liable to a fine not exceeding £5, awardable to

the person on whose behalf the cattle were distrained, with

imprisonment with hard labour in default In the old law books

1 Pound, m sense (i), is rcprcsenti'd late in O E by the compounds
ptind-fold and pund^hreche and by the derivative pyndan, to dam up,
enclose, and for pyddan^ to shut out The origin is unknown,
“ pen,'^ an enclosure, is from a different root, pond ” a small pool
of water, is a Middle English variant of “ pound In sense (2)

the O E and M E pund, Dii pond, Ger Pfund, are derivatives
of the Lat indeclinable substantive pondo—really an ablative
singular as if from pondus (2nd declension)—a variant of pondus,
pondert^, weight The Lat pondo is used as a shortened form of

Ubra pondo, pound by weight Finally is the verb ** to pound,"
to crush by beating, to strike or beat, this in O E is puntan, the d
being excrescent as in " sound," noise The word is rare outside
English, cf Mod Du putn, rubbish, broken stone.
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varieties of pounds—^as a common pound, an open pound and
a close pound—are enumerated. By the Distress for Rent Act

1737 any person distraining for rent may turn any part of the
premises into a pound pro hac vice for securing the distress

Pounds are not now much used. (f Wa
)

Pound (2)—(a) a measure of weight, {b)
an English money

of account (a) The English standard unit of weight is the

avoirdupois pound of 7000 grains The earliest weight in the
English system was the Saxon pound, subsequently known as

the Tower pound, from the old mint pound kept m the Tower
of London The Tower pound weighed 5400 grains and this

weight of silver was coined into 240 pence or 20 shillings, hence
pound in sense (2) (a pound weight of silver) The pound troy,

probablv introduced from France, was m use as early as 1415
and was adopted as the legal standard for gold and silver m
1527 The act which abolished the Tower pound (18 Hen VI IT

the “ pounde Trove which exceedeth the pounde Tower in weight
111 quarters of the oz ’

) substituted a pound of 5760 grains, at

which the pound troy still remains There was in use together
with the pound tro\ , the merchant’s pound, weighing 6750
grains, whuh was established about 1270 for all commodities
except gold, silver and medicines, but it was generally superseded
bv the pound avoirdupois about 1330 There was also in use

for a short lime another merchant's pound, introduced from
France and Germany, this pound weighed 7200 grains The
pound avoirdupois has remained in use continuously since the

14th centur>', although it may have varied slightly at different

periods—the Elizabethan standard was probably 7002 grains

The standard pound troy, placed together with the standard

yard in the custody of the c lerk of the House of Commons
by a resolution of the House of the 2nd of June 1758,
was destroyed at the burning of the houses of parliament

m 1834 In 1838 a commission was appointed to consider

the restoration of the standards, ancl in consequence of

their report m 1841 the pound avoirdupois of 7000 grains

was substituted for the pound trov as the standard A new
standard pound avoirdupois was made under the direction

of a committee appointed in 1831 (which reported in 1854), by
comparison with authenticated copies of the original standard

(see Phil Trans , 1856) This standard pound was legalized

by an act of 1855 (18 & ig Vict c 72) The standard avoirdu-

pois pound IS made of platinum, in the form of a cylinder nearly

I 35 in high and 1 15 in in diameter It has a groo\ e or channel

round it to enable it to he lifted by means of an ivorv' fork

(for illustration see Wur.nrs and Measures) and is marked
“PS 1844 I lb ” PS meaning Parliamentary Standard It is

preserved at the Standards Office, in the custody of the Board
of Trade Copies were also deposited at the Houses of Parlia-

ment, the Royal Mint, the Royal Observatory and wuth the

Royal Soc’ctv

See the Reports of the Standards Commts^ion (6 parts, 1868-1873),
especially 3rd lepoit (on the abolition of troy weight) and sth
report (on the business of the Standards Dept and the condition
of tlu olhcial standards and apparatii., description of the reveri-

fic^ation of the vaiious official standaids, with diagrams)

(Z>) The English monctar)’ unit is the pound, it was originally

a pound weight of silver (hence written I foi libra, Lat pound
weight), coined into twenty shillings, and is now represented

by the gold sovereign (7 v ) The pound Scots was at one time

of the same value as the English pound, but through gradual

debasement of the coinage was reduced at the accession of

James I to about one-twelfth of the value of the English pound,

and was divided into twenty shillings, each about the \alue of

an English penny. The Eg}^ptian pound, written £E, is a gold

com of 100 piastres, and was made the mon'^tary unit of the

country by a decree of the 14th of No\ ember 18S5 Its weight

IS 8 544 grammes of gold o 875 fine and its value in English

standard gold is £1, os 6Jd. The Turkish pound is written

£T The Turkish monetarv' system is dealt with at length under

Turkey • Monetary System.

Valuable information from the histoncal pomt of view will be
found in the Reports of the Standards Commission quoted above,
and in H W Chisholm’s On the Science of Weighing and Mea<;ur%ng

(1877) and his Seventh Annual Report as -warden of the standards.
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R. Ruding, Annals of the Coinage (1819), and H. J. Chaney, Our
U ei^fUs atid Measures (1897) (T A I )

POUSSIN^ NICOLAS (1594-1665), French painter, was bom
at Les Andclys (Eure) m June iS94* Early sketches attracted

the notice of Quentin Vann, a local painter, whose pupil Poussin

became, till he went to Pans, where he entered the studio of

Ferdinand Elle, a Fleming, and then of the Lorrainer L^Alle-

mand, He found P'rench art in a stage of transition * the old

apprenticeship system was disturbed, and the academical schools

destined to supplant it were not yet established; but, having

met Courtois the mathematician, Poussin was fired by the study

of his collection of engravings after Italian masters After two
aborti\e attempts to reach Rome, he fell m with the chevalier

Marini at Lyons Marini employed him on illustrat’ons to his

poems, took him into his household, and m 1624 enabled Poussin

(who had been detained by commissions in Lyons and Pans)

to rejoin him at Rome. There, his patron having died, Poussm
fell into great distress Palling ill he was received into the house

of his compatriot Dughet and nursed by his daughter Anna Maria
to whom in 1629, Poussin was married Among his first patrons

were Cardinal Barberini, for whom was painted the “ Death
of Gcmianicus ” (Barberim Palace), Cardinal Omodei, for whom
he produced, in 1630, the “ Triumphs of Flora ’’ (Louvre);

Cardinal de Richelieu, who commissioned a BacLhanal (Ixiuvrc);

Viccnzo Giustiniani, for whom was executed the Massacre

of the Innocents,’' of which there is a first sketch in the British

Museum, Cassiano dal Pozzo, who became the owner of the first

series of the “ Seven Saoraments ” (Belvoir Castle); and Fieiirt

de Chanteloup, with whom in 1640 Poussin, at the call of Sublet

de Noyers, returned to France Louis XI 11 . conferred on him
the title of “ first painter in ordinary,” and m two years at Pans
he produced several pictures for the royal chapels (the ‘‘ Last

bupper,” painted for Versailles, now m the Louvre) and eight

cartoon‘5 for the Gobelins, the senes of the “ Labours of Hercules"

for the Louvre, the “ Triumph of Truth ” for Cardinal Richelieu

(Louvre), and much minor work In 1643, disgusted by the

intrigues of Simon Vouet, Fcuqui^res and the architect Lemercier,

Poussin withdrew to Rome There, in 1648, he finished for

De Chanteloup the second senes of the Seven S<icraments ’’

(Bridgewater Gallery), and also his noble landscape with Diogenes

throwing away his Scoop (Louvre), in 1649 he painted the

Vision of St Paul ” (Louvre) for the comic poet Scarron, and
m 1651 the “ Holy Family " (Louvre) for the duke of Cr^qiiL

Year by year he continued to produce an enormous variety of

w'orks, mjny of whicii are iruluded in the list given by
F61ibicn He died on the 19th of November 1665 and was
buried m the church of .St Lawrence m Lucina, his wife

having predeceased him

The finest collection of Poussin's paintings as well as of his
drawings is possessed by IIk Louvre, but, bt sides the pictures m
the National Gallery and at Dulwich, England possesses bcvcral of
his most considerable w orks 1 he Tiiumph of Ean ” is at Baisildon
(Berkshire), and his great allegorical painting of the “Arts" at
Kiiowsley At Rome, m the Colonna and Valentim Palaces, are not-
able works by liim, an 1 one of the private apartmemts of Prince Dona
IS dccoiatcd by a great series of landseaiic s in distemper Through-
out his life he stood aloof from the popular movement of his native
school. French art in his day was purely decorative, but in Poussm
we find a survival of the impulses of the Renaissance coupled with
cons^^ious reference to classic work as the standard of excellence.
In general we see his paintings at a great disadvantage, for the
colour, even of the best preserved, has changed in parts, so that
the keeping is disturbed

,
and the noble construction of his designs

can be better seen m engravings than m the original Amongst
the many who have rcproductxi his works Audran, Claudine Stella,
Picart and Pesne are the most succe*ssful

Poussin left no children, but he adopted as his sen Caspar
Dughet (Gasparo Duche*), his wife's brotner, who took the name
of Poussin Caspar Poussin devoted himself to
landscape painting and rendered admirably the severer beauties of
the Roman Campagna, a noteworthy senes of works in tempera
representing vanous sites near Rome is to be seen in the Colonna
Palace t)ut cue of his finest easel-pictures, the “ Sacrifice of Abra-
ham," formerly the property of the Colonna, is now, with other works
by the same painter, in the National Gallery, London The frescoes
executed by Caspar Poussin in S Martino di Monti are in a bad
state of preservation. The Louvre does not possess a single work
by his hand. Caspar dicxl at Rome on the 27th of May 1675.

See Sandrart, Acad nob, art, pxet ; Lstttes de Nicolas Pousstn
(Pans, 1824), F^hbien, Entretiens, Gault dc St Germain, Vte d€
Nicolas Pousstn (1806); D'Argenville, AbrigS ds la vte des •^tntres;

Bouclutt6, Pousstn et son oeuvre (1858), Kmilia F S TOttison
(Lady Ddke), "Documents inMits, Le Poussin," m VArt (1882).

POUT, also whiting-podt or bib {Gadus luscus), a fish of the

family Gtdidae. It is a small species abundant on the coasts

of northern and western Europe, but less so in th^ Mediterranean
It IS distinguished from other species of the genus Gadus by
having a deep short body, with more or less distinct dark bars;

a short and obtuse snout, not longer than the eye, the upper jaw
the longer

,
and a long barbel at the chin. A black spot oci upies

the upper part of the base of the pectoral fin Pout affect certain

localities of limited extent, where a number may be caught with

hook and line They are excellent food, but must be eaten

soon after capture. A pout of 5 lb is considered a very large

specimen

POUVILLON, £MILE (1840-1906), French novelist, was born
at Montauban (Tarn et Garonne) He published in 1878 a

collection of stories entitled Nouvelles realistes Making himself

the chronu ler of his native province of Quercy, he painted its

scenery and its life with great dearness of outline and without
exaggeration Ilis books include Cesette (1881), the story of

a peasant girl, UInnocent (1884), Jean^de-Jeaufi^ (1886), Le
Cheval bleu (1888), Le f ceu d^etre chaste (1900), Chante-pleure

(1890), Les Antibel (1892), PeUtes dnie^ (1893), Mademoiselle

CUmence (1896), Pavs et paysages (18915), Petites gens (1905),
Bernadette de Lourdes (1894), a mystery, and Le Rot de Rome
(1898), a play He died at Chamb^ry
POVINDAH, a class of wan lor nomadic traders in Afghanistan,

who belong chiefly to the Nasir and Suliman Kiiel tribes of

Ghilzais. Their name, which designates their occupation, is

derived from the same root as the Pushtu word for to giazc "

They are almost wholly engaged in the carrying trade between
India and Afghanistan and Central Asia They assemble every

autumn m the plains east of Ghazni, with their families, flocks,

herds and long strings of camels and horses, laden with the goods
of Bokhara and Kandahar, and forming caravans march through
the Kakar and Wazin countries by the Zhob and Gomal passes

of the Suliman hills Entering Dcra Ismail Khan district about

October they leave their families and flocks, their arms and some
two-thirds of their fighting men in the great grazing grounds
which he on either side of the Indus, and while some wander
m scare h of employment, others pass on with their merchandise
to the great cities of India, and even by rail as far as Calcutta,

Karachi and Bombay In the spring they again assemble, and
return by the same route to their homes in the hills about Ghazni
and Kalat-i-Ghilzai When the hot season begins, the men,
leaving their belongings behind them, move off again to

Kandahar, Herat and Bokhara, with the Indian and European
merchandise which they have brought from Hindustan For
gcneiations the Waziris have carried on war to the knife with
these merchant traders To meet the opposition that awaited

them on the road the Povindahs used to move heavily armed,
in bodies of from 5000 to 10,000, and regular marches and en-

campments were observed under an elected khan or leader.

But since the Gomal Pass was taken over by the British and
opened up in 1889 there has been comparative security on the

border. During the Second Afghan War the tribes on the Tank
border were stirred up by emissaries from Kabul, and the Suliman
Khel jomed the Mahsud Waziris in their daring raid on the town
of Tank in January 1879 Colonel Boisragon, who commanded
at Dera Ismail Khan, moved out against the Povmdah settle-

ments m the mouth of the Gomal Pass and severely punished

them. The Povindahs paid a fine of nearly Rs 60,000 {£6ooo)y

and agreed that in future their migratory bands should be dis-

armed on their entry into British territory, their weapons to

be deposited m a military arsenal, and returned to their owners
when they again crossed the border

POVOA Dfi VARZIM, a seaport of northern Portugal, m the

district of Oporto; on a small and ill-sheltered bay, z8 m. N. of

Oporto by the branch railway to Villa Nova de Famili9ao

Pop. (1900), 12,623. In summer Povoa de Varzim is the most
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frequented sea-bathing resort m northern Portugal; it is also the

headquarters of important sardme, hake, and sea-bream fisheries.

POWDER (through 0 . Fr puldre, modem poudre, from Lat.

ptdvis, pulvens, dust), the small loose particles mto which
solid matter is disintegrated by such processes as grinding,

crushing, pounding, &c., hence any preparation which takes the

form of such loose uncompacted particles, the most familiar

example of such preparation bemg that of gunpowder {q.v ).

Many powders are found in medical uses, some of which have
retained the name of their inventor, such as the compound
powder of rhubarb, “ Gregory powder,’* named after a Scottish

doctor, James Gregory (1758-1822) Various preparations m
form of powder are us^ for toilet purposes During the period

when the hair or wig was worn ‘‘ powdered ” or whitened,

houses had a special room set apart for the process, known as

the powdermg-room or closet In some birds, such as the herons,

certam down-featheis or plumulae break off into a fine dust as

fast as they are formed and form tracts defined in size and situa-

tion and known as “ powder-down patches
”

POWELL, FREDERICK YORK (1850-1904), English his-

torian and scholar, was bom in Bloomsbury, London, on the 14th
of January 1850. Much of his childhood was spent in trance
and Spain, so that he caily acquired a mastery of the language
of both countries and an insight mto the genius of the people

He was educated at Rugby School, and matriculated at Oxford
as an unattached student, subsequently joining Christ Church,
where he took a first-class in law and modern history m 1872
He was called to the bar at the Middle Temple m 1874, and
married in the same year. He became law-lecturer and tutor of

Christ Church, fellow of Oriel College, delegate of the Clarendon
Press, and m 1894 he was made regius professor of modem
history ui succession to J. A. Froude. Although he never made
tiny extensive contribution to history, he was a particularly

'Jtiinidating teacher He had been attracted m his school-days

to the Study of Scandinavian history and literature, and he was
closely allied with Professor GudbrandrVigfusson (d 1 889),whom
he assisted in his Icelandic Prose Reader Corpus poettcum

horeale (1887), Origines tslandxcae (1905), and in the editing of

the Grimm Centenary papers (1886) He to(dc a keen interest

in the development of modern French poetry, and Verlaine,

Mallarmd and Verhaeren all lectured at Oxford under his

auspices He was also a connoisseur in Japanese art. In politics

his sympathies were with the oppressed of all nationalities,

he had befriended refugees after the Commune, counting among
his friends Jules Valles,^ the author of Les Refractaires

j
and

he was also a fnaid of Stepmak and his circle He died at

Oxford on the 8th of May 1904

Sec the Lift., with letters and selections, by Oliver Elton (1906)

POWELL, GEORGE {c, 1658-1714), English actor and
playwright, was the son of an actor of the same name (d. c

1698), with whom, as the king of Bakam, he first appeared in

1687, as Emanuel in The Idand Princess, Tate’s version of

Fletcher’s play. He wrote or adapted Alphom^o, King of

Naples (1661), Treacherous Brothers (1676), and Very GoodWtfe
(1693), and acted in them and in a long list of contemporary

plays almost until his death As a tragedian he succeeded to

many of Betterton’s parts, but not to his genius

POWBLLt JOHN WESLEY (1834-1902), American geologist

and enthnologist, was bom at Mount Moms, New York,
on the 24th of March 1834 His parents v\erc of English

birth, but had moved to America m 1830, and he was
educated at Illmois and Oberlin colleges. \^en the Civil

War broke out he entered the Union Army as a private,

and at the battle of Shiloh he lost his right arm He
continued, however, on active service and ser\ed as division

chief of artillery before Vicksburg, reaching the rank
of major of volunteers. In 1865 he was appointed professor

of geology and curator of the museum in the Illinois Wesleyan
University at Bloomington, and afterwards at the Normal
University. In 1867 he commenced a senes of expeditions to

’ (1833-1885), inembor of the Commtine of 1871.

the Rocky Mountains and the canyons of the Green and Colorado
nvers, during the course of which (1869) he made a darmg boat-
joumey of three months, through the Grand Canyon, the river

channel not having previously been explored. In these travels

he gathered much valuable mformation on the geology, and he
also made a special study of the Indians and their l^guages.
His able work led to the establishment under the U.S government
of the geographical and geological survey of the Roclty Mountain
region with which he was occupied in 1870-1879. This survey,
with those of Ferdinand Hayden (1829-1887) and Captain
George M Wheeler (b 1842), was incorporated with the United
States Geological and Geographical Survey under Clarence King
(1842-1901) in 1879, when Powell became director of the
Bureau of Ethnology, a department he had assisted m founding
On Kuig’s resignation m 1881, Powell was appointed director also

of the Geological Survey, a post which he occupied until 1894
To him the present thorough organization of the U.S. Geological

Survey is largely due.

IBs principal publications were Exploration of the Colorado
River of the West and its Tributaries (1^75), Report on the Geology

of the Eastern Portion of the Uinta Mountains (1876), Report on
theLands of theAnd Region of the UnitedStates (iSjg),Introduction
to the Study of Indian Languages (1880), Canyons of the Colorado

(1895), Truth and Error (1898) Especially important were his

observations on what is now termed the Uinta type ” of

mountain structure : a broad, flattened anticline, from which the
strata descend steeply mto bordering low grounds and quickly

resume their horizontahty—being sometimes faulted, and
affording evidence of enormous denudation. He died in Haven,
Maine, on the 23rd of September 1902.

See F. S. DcUenbaugh, Romance of the Colorado River (New York,
1903), and Canyon Voyage Second Powell Expedition (New York,
1908).

POWELL, VAVASOR (1617-1670), Welsh Nonconformist,
was by birth a Radnorshire man and was educated at Jesus

College, Oxford About 1639 he entered upon the career of an
Itinerant preacher, and for prcachmg m various parts of Wales
he was twice arrested in 1640, however, he was not punished, and
during the Civil War he preached m and around London. In

1046, when the victory of the parliamentary cause was assured,

Powell returned to Wales, having received a certificate of char-

acter from the Westminster Assembly, athough he had refused

to be ordained by the Presbyterians With a salar}*^ granted to

him by parliament he resumed his itinerant preaching in Wales
In 1650 parliament appointed a commission “for the better

propagation and preaching of the gospel in Wales,” and Powell
acted as one of the principal advisers of this body For three

years he was actively employed in removing from their parishes

those ministers w^hom he regarded as incompetent fn 1653
returned to London, and having denounced Cromwell for accept-

ing the office of Lord Protector he was imprisoned. At the

Restoration in 1660 he was arrested for preachmg, and after a

short period of freedom he w again seized, and he remained in

prison for seven years He was set free m 1667, but m the

followmg year he was again a prisoner, and he was in custody
when he died on the 27th of October 1670 Pow'ell wrote several

treatises and also some hymns, but his chief gifts were those of

a preacher

See The Life and Death of Mr Vavasor Powell (1671), attributed to
Edward Bagshaw the younger. Vavasorts Examcn et PurQamen
(1054), by E Allen and others, P Neal, History of the Puritans
(1822), and T Rees, History of Protestant Nonconformity in Wales
(1861).

POWER [WILLIAM GRATTAN] TYRONE (1797-1841),
Irish actor, was born near Kilmacthomas on the 2nd of Novem-
ber 1797 At the age of fourteen he joined a company of strolling

players, eventually getting small parts m the London theatres

On the sudden death of Charles Connor he was given his parts

and was immediately recognized as the best stage Irishman of his

generation, becoming a popular favourite m London, Dublin

and America He was on board the ill-fated “ President ”

when she foundered at sea m March 1841. Power wrote and
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performed several Irish plays, and published three novels and
hii, Impressions of Amertca (1836) He had married when
twenty and left a widow and seven children, the oldest of whom,
Sir Wilham 'lyrone Power, K C B (b. t8tq), became Commis-
sary general of the British army and was knighted in 1S65

POWER OF ATTORNEY, or Letter of Attorney, is an
authority under hand and seal empowering the person named
therein to do some act on behalf of the principal, which other-

wise could only be done by the principal himself It is either

genei. I or special A general power of attorney authorizes

the agent to act for his principal m all matters, or in matters of a

particular nature only, or in respect of a particular business

A special act of attornev authorizes the agent to represent his

principal only in some particular specified act It expires with
death of the principal, and is revocable at his will, even by a

verbal notice, unless it has been given for a valuable considera-

tion. Moreover, the terms of the power are construed literally,

and gi\e such authority only as they confer expressly or by
necessary implication The Conveyannng Act of 1881 provides

protection for any person making anv payment or doing any
act in good faith, in pursuance of a power of attornev, if before

the time of the payment or act the donor ot the power had
died or become lunatu ,

of unsound mind, or bankrupt, or had
revoked the power The law relating to powers of attorney

IS a branch of the law of agency (See Agfnt, Principal and
Agfnt )

POWERS, HIRAM (i8o«^~i873), American sculptor, the son

of a farmer, was born at Woodstock, Vermont, on the ZQth of

June 1805 In i8ig his father removed to Ohio, about six

miles from Cincinnati, where the son attended school for about

a year, staving meanwhile with his brother, a lawyer m Cincinnati

After leaving school he found employment in superintending a

reading-room in connexion w^th the chief hotel of the town,

but, being, in his own words, forced at last to leave that place

as his clothes and shoes were fast leaving him,” he became a

clerk in a general store His second employer in this line of

business having invested his capital in a c lock and organ factory,

PowTrs set himself to master the construction of the instruments,

displaying an aptitude which in a short time enabled him to

become the first mechanic in the factory In 1826 he began to

frequent the studio of Mr Eckstein, and at once conceived a
strong passion for the art of sculpture His proficiency in

modelling secured him the situation of general assistant and
artist of the Western Museum, kept by a Frenchman named
Dorfcuille, where his ingenious representation of the infernal

regions to illustrate the more striking scenes in the poem of

Dante met with extraordinary success After studying

thoroughly the art of modelling and casting, at the end of

1834 he w'ent to Washington, where his remarkable gifts soon
awakened general attention In 18 ?7 he settled m Florence,

w^here he remained till his death VVhiie he found it profitable

to devote the greatei part of his time to busts, his best efforts

were bestowed on ideal work In 1839 his statue of “Eve”
excited the warm admiration of Thorwaldsen, and in 1843 be
produced his celebrated “ Greek Slave,” wLich at once gave
him a place among the leading sculptors of his time Among
the best known of his other ideal statues are the “ Fisher

Boy,” “ II Penseroso,” “ Proserpine,” “ C alifomia,” “ Ameru'a ”

(modelled for the Crystal Palace, Sydenham), and the “ Last

of his Tribe ” He died on the 27th of June 1873
See an article by T A. Trollope in Ltpptncott*s Magazine for

February 1875

POWER TRANSMISSION The appliances connected with
installations for the utilization of natural souices of energy may
be classified into three groups —

1. Prime movers, by means of which the natural form of

energy is transformed into mechanical energ) To this group
belong all such appliances as water turbines, steam turbines,

steam engines and boilers, gas producers, gas engines, oil engines,

&c.

2, Machinery of any kind which is driven by energy made
available by the piime mover. To this group belong all machine

tools, textile machinery, pumping machinery, cranes—in fact

every kind of machine which requires any considerable quantity

of energy to drive it

3.

The appliances by means of which the energy made avail-

able by the prime mover is transmitted to the machine designed

to utilise it. The term pmver is used to denote the rate at which
energy is transmitted The unit of power in common use is

the horse power, and one horse power mea\is a rate of trans-

mission of 550 foot-pounds per second

In many cases the prime mover is combined with tl^e machine

in such a way that the transmitting mechanism is not distinctly

differentiated from either the prime mover or the machine, as

in the case of the locomotive engine In other c^ses the energv

made available by the prime mover is distributed to a number
of separate machines at a distance from the prime mover, as

in the case of an engineer’s workshop In this case the trans-

mitting mechanism by means of which the energy is distributed

to the several machines has a distinct individuality In other

cases prime movers are located in places where the natural

source of eneigy is abundant, namely, near waterfalls, or m the

neighbourhood of coal-fields, and the energy made available

is transmitted in bulk to factories, &c
,
at relatively great dis-

tances In this case the method and mechanism of distribution

become of paramount importance, since the distance between

the prime mover and the places where the energy is to he

utilized by machines is only limited by the efficiency of the

mechanism of distribution

Prime movers are considered in the articles Steam Enginf,
Gas Engine, Oil Engine, and Hydraulics, and machines in

various special articles The methods and mechanisms of

distribution or transmission alone form the subjects of the

present article, and the different methods m general use readily

fall into four divisions —
1 Mechanical 3 Pneumatic.

2 Hydraulic 4 ElectncaL

I —Mechanical

§ I Methods —The mechanical transmission of power is

effected in general by means of belts or ropes, i)y shafts or by
wheel gearing and chains Each individual method may be,

used separately or m combination The problems involved in the

design and arrangement of the mechanisms for the mechanical
distribution of power are conveniently approached by the con-

sideration of the way in which the mechanical energy made avail-

able by an engine is distributed to the seveial machines in the

factory By a belt on the fly-wheel of the prime mover the

power IS transmitted to the line shaft, and pulleys suitably placed

along the line shaft by means of other belts transmit power,
fiist, to small countershafts canymg fast and loose pulleys and
striking gear for starting or stopping each engine at will, and
then to the driving pulleys of the several machines. (See also

PUI LEYS
)

^ 2 Quantitative Estimation of the Power Transmitted—In

dealing with the matter quantitatively the engine crank-shaft

may be taken as the starting-point of the transmission, and the

fiist motion-shaft of the machine as the end of the transmission

so far as that particular machine is concerned

Let T ho the mean torque or turning effort which the engine
exerts continuously on the crank shaft when it is making N revolu-
tions per second It is more convenient to express the revolutions
pc r second in terms of the angular velocity «, tliat is, in radians
per second The relation between these quantities is w = 27rN
Then the rate at which w'ork is done by the engine crank shaft is

T« foot-pounds per second, equivalent to Ta;/550 horse i>owcr
This is nowdistnbuted to the several machines in varying proportions
Assuming for the sake of simplicity that the whole of the powei
IS absorbed by one machine, let T^ be the torque on the first motion-
shaft of the machine, and let wj be its angular velocity, then the
rate at which the machine is absorbing energy is Tjw, foot-pounds
per second A certain quantity of energy is absorbed by the transmit-
ting mechanism itself for the purpose of overcoming frictional

and other resistances, otherwise the rate of absorption of energy
by the machine would exactly equal the rate at which it was produced
by the prime mover assuming steady conditions of working Actually
therefore T,«i would be less than T«, so that

Ti«i =»i;Tw, (i)
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where ri is called the efficiency of the transmission Considering

now the general problem of a multiple machine transmission, if

Ti
,
wj, Tg, T,, oj

{, . are the several torques and angular velocities

of the respective first motion shafts of the machmes,

(Ti«i -}- -J- Tgwa } )
= rtTw (2)

expresses the relations which must exist at any instant of steady
motion. Tins is not quite a complete statement of the actual

conditions because some of the provided energy is always m course

of being stored and unstored from instant to instant as kinetic

energy in the moving parts of the mechanism Here, 17 is the

over-all efficiency of the distributing mechanism. We now consider

the separate parts of the transmitting mechanism.

§ 3 Belts —Let a pulley A (fig i) drive a pulley B by means of a

leather belt, and let the direction of motion bo as indicated by the

arrows on the pulleys When the pulleys arc revolving uniformly, A

transmitting power to B, one side of the belt will be tight and the
other side will be slack, but both sides will be in a state of tension
Let / anvl u be the respective tensions on the tight and slack side,

then the torque exerted by the belt on the pulley B is (^ — «)r,

where r is the radius of the pulley in feet, and the rate at which the
belt does work on the pulley is (f — u)r<i) foot-pounds per second
If the horse-power required to dnve the machine be represented
by h p ,

then

’}d^

(t — u)ra) =: 550 h O
, (3)

assuming the efficiency of the transmission to be unity This
equation contains two unknown tensions, and before either can
be found another condition is necessary This is supplied by the
relation between the tensions, the arc of contact e, in radians (fig 2),

the coefficient of fnction ^ betw^een the belt and the pulley, the
mass of the belt an I

the speed of the belt

Consider an element of
the belt (fig 2) sub-
tending an angle d9 at
the centre of the pul-
ley, an 1 let t be the
tension on one side of
the clement and (^-|-<ff)

the tension of the
other sivle The ten-

sion tending to cause
the element to slide
bodily round the sur-
face of the pulley is dt

The normal pressure
between the element
and the face of the

pulley due to the tensions is t dOy but this is diminished by the
force necessary to constrain the element to move m the circular
path determine 1 by the curvature of the pjlley If W is the
weight of the bolt

j
er foot, the constraining force required for

this purpose is g, where v is the linear velocity of the belt
in feel per second Hence tlie frictional resistance of the clement
to sli ling IS {t — Wv'^lg)fjui6y and this must be equal to the difference
of tensions dt when tlie element is on the ^int of slippmg, so

• Wv%)a^® = dt» The solution of this equation is

t

t^dt

Fig 2

that (t

ti — V^v ,g

where t is now the maximum tension and u the mimmum tension,

and e is the base of the Napierian system of logarithms, 2 718
Ecjuations (3) and {4) supply the condition from which the power
transmitted by a given bdt at a given speed can be found For
ordinary work the term involving v may be neglected, so that (4)
becomes

tju = eiJ^B

Equations (3) and (5) are ordmanly used for the preliminary design
of a belt to calculate ty the maximum tension m the belt necessary
to transmit a stated horse power at a slated speed, and then the
cross section is proportioned so that the stress per square inch
shall not exceed a certain safe limit determined from practice
To facilitate the calculations m connexion with equation (5),

tables are conslxuctod giving the ratio t/u for various values of fi

and 0, (See W C Unwm, Machine Desteny 12th ed.,p 377) The
ratio should be calculated for the smaller pulley. If the belt is

arranged as in fig i that is, with the slack side uppermost, the drop
of the belt tends to increase $ and hence the ratio tju for botii pulleys.

§ 4. Example of Preliminary Design of a Belt —The following
example illustrates the iibc of the equations for the design of a belt
in the ordinary way Find the wicith of a belt to transmit 20 h.p.

from the flywheel of an engine to a shaft which runs at 180 revolu-

tions per minute (equal to 18 84 radians per second), the pulley on
the shaft being 3 ft diameter Assume the engine flywheel to be
of such diameter and at such a distance from the driven pulley

that the arc of contact is 120°, equal to 2 094 radians, and further
assume that the coefficient of fnction =3 o 3 Then from
equation (5) //m =3 094 ^ 0^3 = 2 718®

,
that is log^ tfu — o O282,

from which tju = i 87, and u = tfi 87 Using this in (3) we have
t (i-i/i 87) I 5 X 18 84 = 550 X 20, from which / = 838 tb

Allowing a working strength of 300 lb per square inch, the area
required is 2 8 sq in

,
so that if the belt is J m thick its width

would be II 2 m
,
or if m thick, 15 in approximately

The eftect of the force constraining the circular motion in dimAnish-
ing the horse power transmitted may now be ascertained by calcu-
lating the horse power which a belt of the size found will actually
transmit when the maximum tension t is 838 lb A belt of the area
found above would weigh about i 4 lb per foot The velocity
of the belt, i; = wr = 18 84 x i 5 = 28 26 ft per second The term
Wv-fg therefore has the numerical value 34 7 Hence equation (2>
becomes {t - 34 y)/(u — 34 7) = i 87, from which, inserting the
value 838 for /, m = 464 5 Ib. Using this value of u in equation (i)

H P = (838 - 464 5) X 18 84 X 1 5 ^ „
550

Thus with the comparatively low belt speed of 28 ft per second
the horse power is only dimimshed by about 5 % As the velocity
increases the transmitted horse power increases, but the loss from
this cause rapidly increases, and there will be one speed for every
belt at which the horse power transmitted is a maximum An
increase of speed above this results in a diminution of transmitted
horse power

§ 5 Belt Velocity for Maximum Horse Power—If the weight of a
belt per foot is given, the speed at which the maximum horse power
IS transmitted for an assigned value of the maximum tension t can
be calculated from equations (3) and (4) as follows —

Let t be the given maximum tension w^ith which a belt weighing
W lb per foot may be worked 1 hen solving equation (4)
for Uy subtracting t from each side, and changing the signs ail

through t — u — {t —W v^/g) (i — And the rate of working
U, m foot-pounds per second, is

U = (^ — u)v = (fi;
— 'Wv^/g){i —

Diflcrentiatmg U with regard to Vy equaling to zero, and solving for
Vy we have v ^ J Utilizing the data of the previous example
to illustrate this matter, t = 838 lb per square inch, W = 1 4 lb per
foot, and consequently, from the above expression, v — 80 ft pei
second approximately A lower speed than this should be adoplcd,^
however, because the above investigation does not include the loss

incurred by the continual bending of the belt round the circumference
of the pulley The loss from this cause increases with the velocity
of the Dclt, and operates to make the velocity lor maximum horse
power considerably lower than that given above

§ 6 Flexibility —\\^en a belt or rope is w orking power is absorbed
m its continual bending round the pulleys, the amount depending
upon the flexibility of Uie belt and the speed If C is the couple
required to bend the belt to the ladius of the pulley, the rate at which
work is done is Cw foot-pounds per second The value of C for a
given belt vanes approximately inversely as the radius of the pulley,
so that the lo‘?s of power from this cause will vary inversely as the
radius of the pulley and directly as the speed of revolution Hence
thin flexible bdts are to be preferred to thick stiff ones Besides the
loss of pow'cr in transmission due to this cause the bending causes
a stress m the belt which is to be added to the direct stress due to the
tensions in the belt in order to find the maximum stress In ordinary
leather belts the bending stress is usually negligible, m ropes, how-
ever, especially wire rope, it assumes paramount importance, since
It tends to overstrain tne outermost strands and if these give way
the life of the rope is soon determined

§ 7 Rope Driving—About 1856 Janies Combe, of Belfast,

introduced the practice of transmitting power by means of

ropes running in grooves turned circumferentially m the rim of

(From Abram Combe, Pfvc Inst Mech Eng )

Fig. 3 —Rope driving, half-crossed rope drive, separate rope to
each groove

the pulley (fig. 3). The ropes may be led off in groups to the

different floors of the factory to pulleys keyed to the distributing

shafting. A groove was adopted having an angle of about 45®

,

XXII 8
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and this is iht angle nuw used in the practice of Messrs

Combe, Barbour and Combe, of Belfabt. A section of the nm
of a rope driving wheel showing the shape of the groove for a

rope i| in diameter is sliown m fig, 4, £ind a rope driving pulley

designed for six i| in.

ropes IS shown in fig

5 A rope is less flex-

ible than a belt, and
therefore care must be

taken not to arrange

lopc drives ^vith pul-

leys having too small

a diameter relatively

to the diameter of the

rope The principles

^ ^ h 4) 5 ^PP^y equally to ropes, but with the

practic^ modification that the v\orking stress in the rope is a
much smaller fraction of the ultimate strength than in the

FlO. 5 *—^Rope Pulley, 10 ft diam., 6 grooves, 2 J in pitch, weight
about 35 cwt. Conutructocl by Combt

,
Barbour <!t Combe, Ltd

,

Belfast

case of belting and the ratio of the tensions is much greater.

The following table, based upon the experience of Messrs

Combe, presents the practical possibilities in a convenient

form •—

Diameter
of Rope.

Smallest diameter of

Pulley which should
be used with the

Rope

H P per Rope for

smallest Pulley at 100
revs per minute

in in

3 14 s
1 21 1

IS 42 8
1

66 .6
i

The speed originally adopted for the rope was 55 ft per second*

This speed has been exceeded, but, as indicated above, for any
particular case tiiere is one speed at which the maximum horse

power IS transmitted, and this speed is chosen with due regard

to the effect of centrifugal tensKin and the loss due to the con-

tinual bending of the rope round the pulley. Instead of using

one rope for each groove, a single continuous rope may be used,

driving from one common pulley several shafts at different

speeds For further information see Abram Combe, Proc
Inst Mech, Eng (July 1896) Expenments to compare the
efficiencies of rope and belt driving were earned out at Lille

in 1894 by the SoaiU Industrtelle du Nord de la France, for an
account of which see D S Capper, Proc Inst Mech Eng
(October 1896) Cotton ropes are used extensively for trans-

mitting power 111 factories, and though more expensive than
Mamla ropes, are more duiable when worked under suitable

conditions

S 8. Shtcfts.—V^htxi a shaft transmits power from a prime
mover to a machine, every section of it sustains a turning couple

or torque T, and if to is the angular velocity of rotation in radians

per second, the rale of transmission is Tw foot-pounds

per second, and the relation between the horse power, torque

and angular velocity is

r« 550 H P (6)

The problem involved m the design of a shaft is so to proportion

the size that the stress produced by the torque shall not exceed

a certain limit, or that the relative angular displacement of

two sections at right angles to the axis of the shaft at a given

distance apart shall not exceed a certain angle, the particulai

features ot the problem determining whKh condition shall

operate in fixing the size. At a section of a solid round shaft

where the diameter is D inches, the torque T inch-pounds, and

the maximum shearing stres> / pounds per square inch, the

relation between the quantities is given by

1 = 7rD«//l6, (7)

and the relation between the torque T, the diameter D, the

relative angular displacement 6 of two sections L inches apart by

1 =U^DV32 L, (8)

where C is the modulus of ngidity for the material of the

shaft Observe that 6 is here measured in radians The
ordinary problems of shaft transmission by solid round shafts

subject to a uniform torque only can be solved by means of these

equations

Calculate the horse power whicli a shaft 4 m diameter can tians-

init, icvolving 120 times per minute (12 56 ladians per scctjnd),

when the inaxuuum sheaung sticss / is limited to 11,000
per squaic inch From equation (7) the tnaxiiniim torque which
may be apjilied to tlu shaft is T — i 38,400 inch-pouiuls From

(6) H P — ^

^

204 The example may be continued to
12x550

hnd how much the shaft will twist m a length of to ft Substituting
the value of Uic toiqnc in inch pounds m equation (8), ami taking
ii,5oo,ocK> for the value of C,

. 1 38,400 X 120 < 32 ,

0 ^ e = o 057 radians,
11,500,000 X 3 14 X 250

'

and this is equivalent to 3 3"

In the ca‘;e ot hollow lound shafts wheie D is the txff 1 nal diameter
and d the internal diameter equation (7) becomes

1 = ,r/(]> - d^)lihD
, (9)

and ccjuation (8) becomes

(10)

The assumption tacitly made hitherto that the torque T
remains constant is rarely true in practice, it usually varies from
instant to mstant, often in a pei iodic manner, and an appropriate
value of / must be taken to suit any partic ular case Again it

larely happens that a shaft sustains a torque only There is

usually a bending moment associated wTh it For a discussion

of the proper values of /, to suit cases where the stress is variable,

*md the way a bending moment of known amount may be

combined with a known torque, see Strength of Materials
It IS sufficient to state here that if M is the bending moment
m inch-pounds, and T the torque m inch-pounds, the magnitude
of the greatest direct stress in the shaft due to the effect of the

torque and twisting moment acting together is the same as

would be produced by the application of a torque of

M f V(T*‘^ -f nichqiounds (ii)

It Will be readily understood that m designing a shaft for the

distribution of power to a factory wfieie power is taken off at

different places along the shaft, the diameter of the shaft near

the engine must be proportioned to transmit the total power
transmitted whilst the parts of the shaft more remote from the

engine are made smaller, since the power transmitted there is

smaller

§ 9. Gearing Pitch Chains ,—Gearmg is used to transmit power
from one shaft to another The shafts may be parallel

;
or inclined

to one another, so that if produced they would meet m a poin L
, or

inclined to one another so that if produced they ould not meet in

a point. In the first case the gear wheels are called spur wheds,
sometimes cog wheels; m the second case bevel wheels, or, ff

the angle between the shafts is 90®, mitre wheels, and m the third

case they are called skew bevels. In all cases the teeth should
be so shaped that the velocity ratio between the shafts remains
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constant, although in very rare cases gearing is designed to

work with a vaiiable velocity ratio as part of some special

machines For the principles governing the shape of the teeth

to fulfil the condition that the velocity ratio between the wheels

shall be constant, sec Mechanics, ^ Applied The size of the

teeth IS determined by the torque the gearing is required to

transmit

Pitch chains are closely allied to gearing, a familiar example

IS m the driving chain of a bicycle Pitch chains are used to a
limited extent as a substitute for belts, and the teeth of the chams
and the teeth of the wheels with which they work are shaped

on the same principles as those governing the design of the teeth

of wheels

If a pair of wheels is required to transmit a certain maximum horse
power, the angular velocity of the shaft being the pressure P
winch the teeth must be designed to sustain at the pitch circle is

550 H P where R is the radius of the pitch circle of the wheel,
whose angular velocity is w

§ 10 Velocity Ratio —In the case of transmission either by belts,

ropes, shafts or gearing, the operating principle is that the rate of

Working IS constant, assunung that the efnciency of the transnussion
IS unity, and that the product Tw is therefore constant, w^hether the
sliafts aie connected by ropes or gearing Considering therefore
two shafts, Tjaij that is “tke angular
velocity ratio is inversely as the torque ratio Hence the higher
the speed at which a shaft runs, the smaller the torque for the
transmission of a given horse power, and the smaller the tension

on the belts or ropes for the transmission of a given horse povver

Long Distance Transmission of Power—C F. Him origin-

ated the transmission of power by means of wire ropes at Colmar
in Alsace in 1850 Such a telod^mamic transmission consists of

a series of wire ropes runnmg on wheels or pulleys supported

on piers at spans varying from 300 to 500 ft between the prime
mover and the place where the power is utilized The sla(k

of the ropes is supported in some cases on guide pulleys distri-

buted between the mam piers In this way 300 h p vas trans-

mitted over a distance of 6500 ft. at Freiberg by means of a

series of wiie ropes running at 62 ft per second on pulleys

177 in diameter. The individual ropes of the senes, each

transmitting 300 h.p
,
were each i 08 in diameter and contained

10 strands of 9 wires per strand, the wires being each 0 072 m
diameter Similar installations existed at Srhaffhausen,

Obernrsal, Bellcgardc, Tortona and Zurich For particulars

of these transmissions with full details see VV C Unwin’s
Howard Lectuies on tlie “ Development and Transmission ol

Power from Central Stations ” (Journ Soc, Arts, 1893, published

in book form 1894) The system of tclodynamic transmission

would no doubt have developed to a much greater extent than

it has done but for the advent of electrical transmission, which
made practicable tlie transmission of power to distances utterly

beyond the possibilities of any mechanical system.

See W T M Ranking, Treatise on Machinery and Millworh,
and W C Unwin, of Machine Design, and for teJodynamic
transmission see F. Reuleaux, Die Konstrukteur (WED)

II —Hydraulic

The first proposal for a general transmission of hydraulic

power was m^e by Bramah in 1802 In 1846 Lord Armstrong’s

hydraulic crane was erected at Newcastle, and was worked from

the town water mams, but the pressure m such mains was too

low and uncertain to secure satisfactory results The invention

of the accumulator in 18150 enabled much higher pressures to

be used, since then 700 lb per square inch has been adopted in

most private hydraulic power transmission plant An attempt

to give a public supply of hydraulic power was made m 1859,

when a company was formed for laying mams m London along

the river Thames between the Tower and Blackfnars, the

engineer being Sir George Bruce; but though an act of parlia-

ment was obtained, the works were not carried out The first

public hydraulic supply station was established at Hull m 1877.

In 1883 the General Hydraulic Powei Works, Messrs Ellington

and Woodall being the engineers, were started m London, and
they now formthe largest system of hydraulic power transmission

in existence. Works of a similar character have since been

established in several other towns. The general features of

hydraulic power transmissions are • (i) a central station where
the hydraulic pressure is created, usually by means of steam
pumping engines, (2) a system of distribution n-iains, (3)
machines for utilizing the pressure. In cases of public supplies

there is the further important matter of registration.

When dealmg with any practical problem of hydraulic power
transmission it is of the first importance to determme the maxi-
mum demand for power, its duration and frequency.

If the duration of the maximum demand is limited
station

and the frequency restricted—for m stance, when a
swing bridge has to be opened and closed only a few times in

the course of a day—a small pumping plant and a large

accumulator will be desirable If the maximum demand is

more or less contmuous, as when hydraulic pressure is used
for working a pump m a mme or a hydraulic engine m a work-
shop, the central station pumping engine must be capable of

supplying the maximum demand without the aid of an
accumulator, which may or may not, accordmg to circum-

stances, be provided to serve as a regulator A hydraulic

accumulator (fig i) ordinarily consists of a hydraulic cylinder

Fig I.

and ram, the ram being loaded with sufficient weight to give the

pressure required in the hydraulic mams If a pressure of 700 lb

per square inch is wanted, the weight of the ram and its load,

neglecting friction, must be 700 H) for each square inch of its

area, and if the cylmder is full, t e the ram elevated to its full

extent, the accumulator is a reservoir of power, exactly as if it

were a tank at the same cubic^ extent placed at an cle\ation

of about 1600 ft. above the mams and connected with them.

The function of accumulators m hydraulic power distribution

1$ frequently misunderstood, and it has been urged that as m
practice the size of the reservoirs of power tloat can be obtamed

by their use is small, they are of little value. An accumulator

having a ram 20 in. diameter by 20 ft. stroke loaded to 700 K) is
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a fairly large one, but it contains only 439,740 foot-pounds of

available energy If the accumulator ram descended in one

minute the hor e power developed during that time would be

133, and until again pumped up its function would cease Is so

small a rcserv^oir worth much ^ The correct answer to this

question depends upon the surrounding circumstances In the

ca^e of any general system of hydraulic power transmission it is

certain that there will be very large and frequent variations

in the combined demand for power, the periods of approximate

maximum rarely exceeding in the aggregate 2 or 3 hours a day
(see hg 2) Where the area of supply is very extensive there

are further subsidiary variations in small sections of the area

The mam features of the combined load curves are fairly con-

stant, but the local peaks are very erratic Such conditions are

favourable to the extensive use of accumulators

When comparing the economy of hydraulic machmeiy which
works intermittently, such as cranes and hoists, with other

systems the effect of the hydraulic accumulator m reducing the

maximum horse power required is often neglected In con-

sequence the companson is vitiated, because the mmimum cost

of runnmg a central station depends to a great extent upon the
• Ltawi

maximum demand, even though the maximum may be required
only during a few mmutes of the day. In the hydraulic system
accumulators at the central stations perform the two distinct

functions of reduemg the maximum load on the pumps which
supply the demand, and regulating automatically the speed
of the pumps as the demand vanes from minute to minute In
any large system where a number of pumping units are required

they also allow a sufficient interval of time to start any addi-

tional units Accumulators connected to the mams at a con-
siderable distance from the central station reduce the vanations

of pressure, and the size of mams required for a given supply

of power, and therefore have a most important influence on the

economy of distribution. The mechanical efficiency of hydraulic

accumulators is ver>’’ high, being from 95 % to 98 %, and they

are practically indestructible

When designing central stations the aim should be to employ
pumping engines of such capacity that they can be worked as

nearly as possible continuously at about their rhaximum output,

the same consideration should, in the mam, determine the size

of the pumping units in a station where more than a single umt
IS employed With a number of units, each can be worked,
when in use, at or near the most economical speed Moreover,
reserve plant is necessary if the supply of power is to be constant,

and where the units are many the actual reserve required is

less than where the units are few.

An effect of the multiplication of power units is to inciease
the capital outlay, indeed, it may be stated quite generally that
economy in working and maintenance cannot be obtained without a
larger capital outlay than would be required for a simpler and less

economical plant A high degree of economy estimated on
financial ilata—the ultimate base on which these practical questions
rest—can only be obtained m large installations where the averaging
effect of the combination of a large number of comparatively
small intermittent demands for power is greatest The term load-

factor ^
since it was first coined by Colonel R E Crompton in 1 891 ,

has
come into common use as an expression of the relation between the
average and the maximum output from any central source of supply
No argument is required to show that a given central station plant
working continuously at its maximum speed day and night all the
year round, say for 8700 hours in a year, should produce the power
more cheaply per unit, not only as to the actual runnmg cost, but also
as to the capital or interest charges, than the same plant runnmg
on the average at the same speed for, say, one-thircl the time, or
2920 hours In this case the load-factor 2920/8760 = 3^3, or

3^ % T^he saving on the whole expenditure per unit is not m
direct proportion to an increase m the load-factor, and its effect on
the various items of expendituie is extremely variable The mflucnci
is greatest on the capital charges, and it has no influence at all, or
may even have a detriincntal effect, on some items, for instance, the
cost of repairs per umt of output may be mci eased by a high load-
factoi Its effect on the coal consumption depends very much on
the kind and capacity of the boilers m use, on whether the engines
arc condensing or non-condensing, on the hours of work of the engine
staff, dc The economic value of the load-factor is of great impor-
tance m every installation, but its influence on the cost of supply
varies at each central station, and must be separately determined
There is a load -factor peculiar to each use for which the power is

supplied, and the whole load-factor can only be improved by the
combination of different classes of demands, which differ in regard
to the time of day or season at which they attain their maximum
It is in this respect that the great economy of a public distribution
of power is most apparent, though there is also, of course, a direct
economy due simply to the presumably large size of the central

stations of a public supply Demands for power of every kind
have unfortunately a tendency to aiise at the same time, so that
m the absence of storage of power there seems no prospect of the
load-factois for general supply of power in towns cxcccamg in the
most favourable conditions, 40 % The load-factor of most
public hydraulic power supplies is considerably under 30 % It is

questionable, however, whether a very high load-factor conduces to
economy of working expenses as a whole m any general supply of

energy The more continuous the supply during the twenty-four
hours of the day the greater is the difficulty of executing repairs,

and the greater the amount of the reserve plant required
In all central station work where fluctuating loads have to be

dealt with it is most important that there should be ample boiler

power In a comprehensive system of power supply demand
arises in a very sudden and erratic manner, and to meet this by
forcing the boilers involves greater waste of coal than keeping
steam up m sufficient leserve boilers For this purpose boilers

with largo water capacity, such as the Lancashire, are preferable
to the tubular typo, if sufficient space is available. Superheated
steam and also thermal storage are advantageous. Feed water
heaters or economizers should always be used, all steam and feed
pqies should bo carefully protected from radiation, and the pipe
flanges should be covered, in short, to secure good results in coal

consumption every care must be taken to minimise the stand-by
losses which arc such serious items in central station economy
when the load-factor is low Though hydraulic power has the
peculiar advantage, as regards coal consumption, that it is the
speed of the engines which varies with an intermittent demand,
nevertheless at the London stations it has been found that during
a year’s working only from 60 to 75 % of the coal efficiency of trial

runs of the engines can be obtamed

—

%»e at least 25 % of the coal is

wasted through the stand-by losses and through the pumping engines
having to run at less than full power
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To determine the scale on which a central station plant should

be designed is frequently a difficult matter Ihe rate of growth
of the expected demand for the power is an important factor, but
it has been clearly established that the reduction of working expenses
resulting from the increase of size of an undertaking proccccls in a
diminishing ratio Increase in output is in fact sometimes accom-
panied by more than a proportionate increase of expenses During
recent years there have been causes at work which nave raised con-
siderably the price of labour, fuel, other items of expense, and the
law of the “ dimimshmg ratio

”
has been masked

On the diagram (fig 3) of the costs of the London undertaking,
and the amount of power supplied, have been plotted points marking
the total expenses of each year in relation to the output of power.
The^e points for the years 1884-1890, and for output of from 50 to

700 million gallons followed approximately a straight line Since

1899, however, though the output has increased from 708 millions

to 1040 million gallons, the costs per unit of output have been always
considerably above the preceding periods. The details of the London
supply given in table i partly explain this by the relatively high
price of fuel, but an equally important factor has been the nsc in

the local rates, which in the period 1899-1909 have risen from 2d up
to 3d per 1000 gallons If the cost of fuel, lates and wages had
remamtd constant the plotting of expenses in relation to output
would have been approximately along th(* extension of the fine

AB This line cuts the vertical axis at A above the origin O, and the 1

line OA indicates the minimum amount of the expenses, and by
implication the initial size of the fiist central station erected in

London The curve in this diagiani gives the cost pei 1000 gallons I

Whcthci it IS more economical to have several smaller stations
|

in any particular system of power transmission, or a single centre 01
,

supply, IS mainly governed by the cost of the mains and the fa< ilitics

for laying them in the aif a served No general rule can, however,
be formulatcil, for it is a question of balance of advantages, and the

/9uifefn

Fig 3

solution must be obtained by consideration of the special circum-
stances ot each case It has been found desirable as the demand
for the power and the area within which it is supplied has enlarged,

not only to increase the number of central stations but also their

capacity The first pumping station erf'ctod was installed with 4
pumping engines of 200 h p each The pumping capacity of tins

station has been increased to 7 units The station at Kotherhithe
completed in 1904 has 8 units together 1600 h p ,

and tlie plant

at the new station at Grosvenor Road has 8 units equalling 2400 h
p

The pumping stations ai e situated about 3 m apart and concurrently

with the increase in their size it has been found desirable to intro-

duce a system of feeder maino (sec below)
There arc in all five central stations at work in connexion with

the public supply of hydraulic power m London, having an aggregate
of 7000 1 h p All the stations and mams are connected together and
worked as one systtAii There are 14 acciimuLators with a total

capacity of 4000 gallons, most of them having rams 20 in diameter
by 23 ft stroke d ho pumping engines arc eble together to deliver

|

1 1 ,000 gallons per minute Details of the London supply arc given

in fig ^ and in table i

Table I.

The load-factors are calculated on the actual recorded maximum
output, and not on the estimated capacity of the pbnt running or
installed The daily periods of maximum output arc shown m
fig 2 The table show's that the load-factors have not bem much
affected either by the increase of the area of supply 01 by il e in-
creased consumption of power The coal used has been piincipally
J>urham small The capital cost of the Tendon undertaking
been anout £950,000 In the central station at Wapping, erected
in 1891, there are six sets of triple-expansion, surface-coadensmg
vertical pumping engines of 200 1 h p each, six boilers with a
working pressure of 150 lb per square inch, and two accumulators
with rams 20 in diameter by 23 ft stroke loaded up to 800 lb per
square inch The engines rim at a maximum piston speed of 250 ft

per minute, and the pumps arc singlc-actmg, dri\en directly from
the piston rods The siqipiy given from this station in 1909 was
approximately 6,800,000 gallons per wcfk, and the cost for fuel,

wages, siipcrmtcndcnce, lighting, r« pairs and sundry station expenses

4 28(1 per 1000 gallons, the value of the coal used being 14s ii ^d

f

)cr ton in bunkers The capital cost of the station, including the
and, was £yo,ooo The load-factor at this station for 1909 was
49, and the supply w^as maintaine^l for 168 hours per week The*

conditions are exceptionally favourable, and the figures represent
the best usult that has hitherto been obtained in hydraulic power
cential st.ition woik, having icgard to the high price of fuel

The installation m Hull diflers little from the numerous piivatc
plants at woik on the docks and railways of the Umted Kingdom
ihc \aIiTe of tlic experiment was chiefly commercial, and the
laige public hyilraiihc power works established since are to be
direetly attributed to the Hull undertaking In Birmingham gas
engines arc employed to drive the pumps In Liverpool th(ie aic
tvvo ct ntral stations The working pressure is 850 lb per square inch
There arc 27 m of mams, and about 1100 machines at work In
MaiuheYtoi and Glasgow the pn ssure adopted is 1100 lb per scpiarc

inch In Manchester this pressure was selected principally m mow
of the large number of hycliaiilic packing presses used in the cit>,

uid the result has boon altogetlier satisfactory The works
established by the corporation m 1894, the central station being
designi’d for 1200 ihp Another station has since been built of

cejual capacity, and nearly 5 nullion gallons per we(‘k are being
supplied to work alxnit 2100 inachmcs Twenty-three miles of

main^ arc laid

In Antweiq) a regular system of high-pressure hydraulic power
tiansnussion was established in 1891 specially to provide electric

light for the city The scheme was due to von Rysslcburgh, an
electrical engineer of Ghent, who came to the conclusion that the
most ccononiK al w.iv of installing the clcctiic light was to have a
c('ntral hydraulic station, and from it transmit the power through
pipes to various sub-stations in the town, where it could be converted
by means of turbines and dynamos into electric energy 1 he coal
cost of the electricity supplied—o 88d per kw hour—compares
favourably with most central electric supply stations, although the
efficiency of the turbines and dynamos used for the conversion does
not exceed 40 % Von Ryssleburgh argued that hydraulic pumping
engines would lie more economical than steam-engines and dynamos,
an<I that the loss in transmission from the central station to the
coiihumei would be less with hydraulic converters than if the current
were distributed directly The loss in conversion, however, proved
to be twice as great as had been anticipated, owing largely to defec-
tive apx>aratus and to under-cstimation of the expense of maintaining
the converting stations, and the net result was commercially un-
satisfactory

At Buenos Aires hydraulic mams arc laid m the streets solely
for drainage pnrjxiscs Each of the sumps, which arc provided at
inlcr\ als, contains two hydraulic pumps which automatically pump
the sewage from a small section of the town into an outfall stwir
at a higher level The districts where this system is at work he
btlow the general drainage level of Buenos Aires The average
efficiency (pump h p to 1 h p )

is 417, which is high, having regard to
the low heads against which the pumps woik In this application
all the conditions are favourable to hydraulic pow'er tiansmission
The work is intermittent, tluTc is direct actum of the hydraulic
jiressurc in the machines, and the load at each stroke of the pumps is

constant The same system has been adopted for the drainage of
Woking and district, and a somewhat similar installation is in use
at Margate

Hydraulic power is supi>lied from the hydraulic mains on a sliding

scale according to the quantity consum^ The nuiumum charge
m London except for very large quantities is is 6d per 1000 gallons
In 1000 gallons at 750 lb per square inch there is an energy of
10,000 X

hours, thus is 6d per 1000 gallons 5=3 2d

per h p hour nearly This amount is made up approximately of 9d
per looo gallons for the cost of generation, distribution and general
expenses including rates and Qd for capital charges The average
rate charged to consumers m 1908 was about 2s 4d per 1000 gallons
Even under the most favourable circumstances it does not appear
probable that hydraulic power at 750 lb per square inch can be
supplied from central stations in towns on a commercial basis over
any considerable areas at less than is per 1000 gallons. Allowing
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75 % as the elEcteacy of the motor through which the power is

utihzed, thw rate would give i 83d per brake or elfcctive h p hour
This cost seems high, and it is difficult to believe that it is the best
hydraulic pouci traasmission can accomph«h havung regard to the
well-established fact that the mechanical efficiency ol a steam pump-
ing engine is giea^^er tliau any other application of a steam-engine,
and that the power can be conveyed through mains without any
material lo‘is for considerable distances Still, no other system ot
power lian?mis3ion except gas seems to be better off, and there I

IS no method of transmission by which energy could, at the present 1

time, be supplied retail in towns with commeraal success at such
j

an average rate when steam is employed as the pnme mover Tlic
average rate cliargod for hydraulic power m London and elsewhere

A few gas jets judiciously distributed are of value wheic there is a
difficulty m properly protecting the machinery by clothing
From the central station the hydraulic power must be Uansimtted

through a system of mams to the various points at which it is to be
used In laying out a network of mains it is first neces-
sary to determine what velocity of flow can bo allowed
Owing to the weight of water, tlie medium usually
employed for hydraulic transmission, a low velocity is necessary ra
order to avoid shocks The loss ol pressiuc due to the velocity is

Diatrltw

Fro 4

IS much the same as the average rate charged for the supply of

elcctncal energy to the ordinary consumer Gas is undoubtedly
cheaper, but in a large number of cases is mechanically inconvenient
m its application Hydraulic pressure, electrical energy and com-
pressed air (with reheating) can all be transmitter! throughout
towns with approximately the same losses and at the same cost,

because the power is obtained in each system from coal, boilers,

and steam engines, and the actual loss in transmission can be kept
down to a small i>en:entage The use of any particular system ol

power does not, however, pnmanly depend n|>on the cost ot running
the central station and distributing the power, but mainly upon the
mechanical convenience of the system for the purpose to which it

IS applierl One form of energy is, in practice, foutkl most useful

for one purpose, another form lor another and no one can command
the whole neld

Xnn^/ihukruU S^cturrvf

When water is employed as the fluid in hydraulic transmiSKSion
the effects of frost must usually be provided against In London

PtmematUMM Ocher towns, the water, before being piimpc<l

Mwalmat
mains, is passed through the surface condenser^

PffmU engines, so as to raise its temperature The mams
are laid 3 ft below the surface of tne ground Exposed

pipes and cylinders arc clothed, and means provided for draining
them when out of use When these simple precautions are adopted
damage from frost is very rare In special cases oil having a low
freezing point is used, and in small plants good results have been
obtained by mixing glycerin and methylated spirit with the water

Fig. 6 .—Half section and elevation at AB Detail of 10" steel pipe

independent of the actual pressure cmplo>C(l, and at moderate
velocities of 3 to 4 ft per second the loss ])ci 1000 yds is almost
negligible quantity at a pressure of 700 fh per square inch For
piactical purposes Box's formula is sufficiently accurate

—

T iw gallons^ X length m yards *

,
,

(diameter of pipes m inches x 3)'*

loss due to obstruction caused by valves and bends, but it has bee n
found in London that a pressure of 750 lt> at the central accumulators
is sulficicnt to ensure a piessure of 700 lb throughout the system
The greatest distance the power is conveyed Iroin the central stations
in London is about 4 m. The higlicr the initial velocity the more
vaiiablo the pre*s^urc’, and in order to avoid this vari.ition lu any large
system of mains it is usual to place additional accumulators at a

-Half back elevation, half front elevation.
10" steel jupe

Detail of
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the Strand,

distance from the central statnonu. They act in the same way as
air-vessels* The mams sJiould be laid in circuit, and valves placed
at intervals, so tliat any section can be isolated for repairs or for

making connexions without aflecting the
supply at other points The mam valves
adopted in London are shown m fig 4
Valves are also fixed to control all branch
pipes, while relief valves, washouts and
air valves arc fixed as required

The largest pipes used in I^ondonarc
10 in inlcnuu diameter, and tht

smallest laid in the streets are 2 m The
pipes from 8 in and below arc usually
made in cast iron, flanged and provided
with spigots and faucets The joint

(fig
5j

13 made with a gutta-percha ring,

though sometimes asbestos and leather

packing rings are used. Cast-iron pipes
Tor hydraulic power transmission have
been standaiMized by the Engineering
Standards Committed Fig 6 shows
the 10 m. steel mam as used m London
The mam was laid in 1903 fiom the
Rotherhithc Pumping Station of the
Lontlon Hydraulic Power Company
through the Tower Subway, and is used
as a feeder mam for supply to the City
Iz IS the first lUblauce^ of the use of
fccdi r niains in hydraulic transmission
The velocity of flow is 6 ft per secoml,
and IS automatically disconnected from
the general system should the pressure
in tins mam fall bt low that of accumula-
tor picsburo Other mains, similarly

controlled, are now in use. Ellington's
system of hydraulic feeder mams has
been developed by the laying of a 6-m
steel main from the Falcon Wliarf
Station at Blackfnar^ to
OXT Waterloo Bridge '

The Falcon Wharf Pufhiiing St'' ^ ion

at Blackfriars was the ' 01 igiUc).! central
station m London, and the accumulators
there arc loaded to 750 Tb per square men
The other pumping stations are situated
about 3 m from Falcon WTiarf aiwl

about the same distance from cacli

other The accumulator prcscurc at the
outlying stations is doling the busv time
of the day maintained at alxmt Soo !b
per square inch. Consequently the
smaller variatioius m demand for power
throughout tlie system caused very
intermittent funning of the jilant at
Falcon Wharf, and the load-factor tliere

1$ very low The pumpmg plant has
now been considerably increased, an<l

part of the plant is constructed to pump
into the feeder mam at pre >surcs of 800,

900, or 1000 lb per square inch according
to the dcmaml existing fiom hour to hour
in the Strand district By this means the
output from Falcon ^Vharf has been
douDled with a much improved load-
faetpr The accumulator in this s^’^stom

IS of special constiHidtion (fig 7) The
pressure 750 lb per square incli la mam-
tamed in the cylinderA from the ordinary
hydraulic supply mam The w^orkmg
ram B forms the cylmder for the fixed
hollow ram C which is connected bo the
6 m. bore feeder mam D. The balancing
rams E, E attached to the fixed head F
serve the purpose of adjusting the pres-
sure m the feeder main from 800 to
1000 Tb per squaic mch according to the
quantity of pressure water required to be
transmitted through it The highci
pressure is requireil wlicn the velocity
in this mam is lo ft per second There
is an automatic control valve at the
junction of the feeder mam with the
service mains m the Strand, adjusted so
that the same effect is produced as if a
pumping station were in operation at
that jioint of ocjual capacity to the maxi-
mum flow through the 6 m. main The
length of the feed^ mam itt this case is

2000 yds
,
and at 10 ft per second there

is a loss of pressure of 240 Tb per squareFto.

mch, but the effect on the coal consumption is almost negligible, as the
maximum flow is seldom needed. The engines are specially con-
structed to take the pressure overload The feeder mam is made cif

steel. The ocononucal limit of the use of leodcr mams is reached
when the additional running expenses involved equal the annual
value of the saving effected m the capital expenditure.

In public supplies the power used is m all cases registered by
meters, and since 1887 automatic instruments have been used at the

central stations to record the amount supplied at each
mstant during the day and night. The ratio between
the power registered at the consumers' machines and the
power sent into the mains is the commercial efficiency of the whole
system. The loss may be due to leakage from the mams or to defects
in the meters

,
or if, as is often the case, the exliaust from the machines

IS registered, to waste on the consumers’ preimsos. The automatic
leoorders give the maximum and mimmum supplies during 24 liours
every day, the maximum record showing the power lequired for a
given number and cajMt ity of machines, and the minimum givmg
an indication of tlie leakage It has been found jiracticable to
obtain an efficiency of 95 % in most public power transmission
plants over a scries of years, but great care is required to produce so
gocxl a result In some yeais 98 % has been registered Until
1888 no meters were available for registering a pressure of 700 Ib

per square inch and all that could be done was to register the water
after it liad passed through the macluncs and lost its pressure This
method is still largely adopted ; but now high-pressure meters give
cx( client lesults, ecxliaiist registration is bemg superseded to a con-
siderable extent by the mere satisfactory arrangement of registering
the power on its entry into the consumers' premises. In Manchester
Kent’s high-prcssurc meters arc now used exclusively. Venturi
meters have also been used With success for registering automatically
the velocity of flow, and, by integration, the quantity m hydraulic
Ijower mams, and form a most useful check on tne automatic
recorders Tiie water, after the pressure has been ehminated by
passage through the machines, may run to a dram or be led back to
the cc iitral stolion lu return mams, the method adopted le a question
ot relative cost and convenience.
We procetKl to the macluncs actuated by hydraulic power, and

by a companson of the useful work done by them wim the work
done by the cnguics and boilers at tJhe central station ^
Uie mtclianical clficuncy of the system as a whole can
be gauged. At the central station and in the distribution there is

no great difficulty in dcteimiiung the efficiency within narrow hmus,
it should be 80 % at the point of entry to the machiiie in which
the pressure is used.
Where foodex mams arc in use tlie efficiency of the system is neecs-

sanly reduced, owmg to the higher velocities allowable m the feeder
mams Mechanical efficiency is then sacrificed for the sake of
economy. The inechamcal efficiency of the machines is a very
uncertain quantity, the character of the machines the nature
of the conditions arc so variable that a really accisnule general
statem< nt is impassible In most casts the losses in the machine
are piactically constant for a given size and speed of working; con-
soqnojatly the etficieiicy of a given maclunc may vary within very
wide limits according to the work it lias to do For instance, a
hydraulic pump of a given capauty, delivering the water to an
elevation oi 100 ft

,
will have an cfficaency of 80 % ,, but if the eleva-

tion of discharge is reduced to 15 ft., even though the hydrauhe-
pressur© rams may be proportioned to the reduced head, the efficiency

falls below 50 % The ultimate efficiency of the system,w
in theone case is 64 %, and in the other umler 40 % In crane or fift

work tlio efficiency vanes witli the siac of tlie apparatus^ with the
load and with the speed Efficiency in this sense is a most uncertain
guide. Some of tne most useful and successful applications of

hydrauhc power—as, for instance,, hydraulic capstans for hauling
wagons m railway goods yards—have a very low efficiency ex-
pressed on the ratio of work done to power expended. HydrauUc
cranes foi coal or gram hoisting have a high efficiency when well
desjpied, but it is now very usual to employ grabs to sav e the labour
of filling the buckets, and their use lowers the efficKmey, expressed
in tonsS coal or gram raised, by 3 j % or even 50 % When hyilrau-
lic machmes are fully loaded, 50 % to 60 % of the indicated power
of the central station engine w often utilized in useful work done
with a radius of 2 or 3 m from the station. In very favourable
circumstances the efficiency may rise to over 70 % and m a
great many cases in practice it no doubt falls oelow 25 %, If,

however, energy m any form can bo obtained ready for use at a
moderate rate, the actual efficiency of the machines (» e the ratio

of the useful work done to the energy absorbed in the process) is

not of very great importance where the use is intermittent.
Hydrauhc pressure is more particularly advantageous in cases

where the incompressibility of the fluid employed can be utilized,

as in hydrauhc lifts, cranes and presses, Hydraulic machines for

these purposes have the peculiar and distinct advantage of direct

action of the pressure on the moving rams, resulting in simplicity

of construction, slow and steady movement of the working
parts, absence of meclianical brakes and greatest safety m action

When the valve regulating the admission of the pressure to the
hydraulic cylinder is cIosot, the water is shut in, and, as it is
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incompressible^ the machine is locked. Thus all hydraulic machines
possess an inherent brake, indeed, many of them are used solely as
Drakes

Hydraulic power transmission does not possess the flexibility of

electricity, its useful applications being comparatively limited, but
the simplicity, efficiency, durability and reliability of typical hydrau-
lic apparatus is such that it must continue to occupy an important
position m industrial development.
Sometimes a much higher pi ensure than 700 th or 1000 Ih per

square inch is desirable, more particularly for heavy presses and for

machine tools such as are used for nvetng, for punching, shearing,

&c The development of these applications lias been largely due
to the very complete machinery invented and perfected by R II

Twcddcll One of the principal installations of this kind was erected

in 1876 at Toulon dockyard, where the machines are all connected
with a system of mains of 2j-in bore and about 1700 yds long, laid

throughout the yard, and kept charged at a pressure of 1500 tb per
square inch by engines of 100 h p with two large accumulators
Marc Bemer-Fontaine, the superintending engineer of the dockyard,
stated that the economy of tne system over the separately-driven
geared machines formerly used is very great But while pressures

so high a» 3 tons per square inch (as in the 12,000-ton Armstrong-
Whitworth press) have been used for forging and other pu'sscs, it is

not desirable, m the distnbution of hydraulic power for general
purposes, that 1000 lb per scjiiare inch should
DC much exceeded, otheiwise the rams, which
form the principal feature in nearly all

hydraulic machines, if proportioned to the
work required, will often bceomo inconveni-
ently small, and other mechanical dilheulties

will arise The cost of tlie machinery also

tends to become greater In pai ticular cases

the working pressure can be increased to any
desired extent by means ol an intensiiicr

(flg

An important application of hydraulic
power transmission is for ship work, the
system being largely adopted both in H M
navy and for merchant vessels Hydraulic
coal-discharging machinery was fitted by
Armstrong as early as 1854 on board a small
steamer, and in i«o8 some hoiincr barges on
the Tyne were supplied with hyciraulic cranes
A Betts Brown of Edinburgh applied

hydraulic power to ship work m 1873, and
in the same year the first use of this power
for gunnery work was efftcted by G M Rendel
on H M S “ Thunderer " The pressure usu-
ally employed in H M navy is 1000 Ih per
square inch Accumulators are not used and

Q • the engines have to be fully equal to supply
^ I directly the w hole demand The distance

through which the power has to be trans-
mitted is, of course, very short, and the high
velocity of 20 ft per second is allowed m the
main pipes The maximum engine-power

required under these conditions on the larger ships is very consider-

able A recent development of hydraulic power on board ship is

the StoAie-Lloyd system 01 closing bulkhead doors In hydraulic
transmission of power it is usually the pressure which is employed,
but there are one or two important eases in which the velocity of

flow due to the prt'ssure is utilized m the macliine Reference has
already been made to the use of turbines working at 750 lb per
square inch at Antwerp The Pelton wheel has also been foiincl to

be adapted for use with such high pressures Another useful ap-
plication of the velocity duo to the head in hydraulic transmission is

in an adaptation of the well-known jet pump to fire hydrants The
value of the system of hydraulic transmission for the extinction of
fire can ha-dly bo over-estimated where, as in I^ndon and most
large towns, tne ordinary pressure in the water mains is insufficient

for the purpose
Authorities.—Armstrong, Proc, Inst CE (1850 and 1877),

Pfoc Inst Mech E (1858 and 1868). Blame, Hydraulic Machinery
(1897), I^Avey, Pumping Machinery (1905), Dunkerley, Hydraulics

\1907), Ellington, Proc Inst. C E {iHSS and 1893), Proc Inst Mech
L (1882 and 1895), Proc Liverpool Eng iioc (1880 and 1885),
Greathead, Proc Inst Mech, h (1879), Marks, “ Hydraulic Power,**
Engineering (1905), Parsons, ‘Sanitary Works, Buenos Aires,**

Proc Inst. C E (1896), Robinson, Hydraulic Power and Hydraulic
Machinery (1887), Tweddell, Proc Inst CE (1883 and 1894),
Proc Inst Mech E SLnd 1S74); Vnmn, Transmission of Power
(1894), 2 reatise on Hydraulics (1907) (E. B. E.)

Ill —Pneumatic
Every wind that blows is an instance of the pneumatic

transmission of power, and every wmdmill or sail that catches

the breeze is a demonstration of it The modem or technical

use of the term, however, is confined to the compression of air

at one point and its transmission to another point where it is

used in motors to do work The first recorded instance of this

being done was by Denis Papin (b. 1647), who compressed air

with power derived from a water-wheel and transmitted it

through tubes to a distance. About 1800 George Medhurst (1759-
1827) took out patents in England for compressing air. He
compressed and transmitted air which worked motors, and he
built a pneumatic automobile. William Manh in 1829 took out

a patent in England for a compound air compressor. In his

application he states .
‘‘ The condensing pumps used in

compressing I make of different capacities, according to the

densities of the fluid to be compressed, those used to compress
the higher densities being proportionately smaller than those

previously used to compress it to the first or lower densities,’^

&c This IS a very exact description of the best methods of

compressing air to-day, omitting thjvery important mter-cooling

Baron Van Rathen in 1849 proposed to compress air in stages

and to use inter- coolers between each stage to get 750 lb

pressure for use in locomotives. For the next forty years

inventors tried without success all manner of devices for cooling

air during compression by water, either injected into the cylinder

or circulated around it, and finally, with few exceptions, settled

down to direct compression with no cooling worthy of mention
Only in the last ten years of the 19th century were the funda-

mental principles of economical air compression put into general

practice, though all of them are contained in the patent of

William Mann and the suggestion of Van Rathen
The first successful application of compressed air to the trans-

mission of power, as we know it, was at the Mont Cenis Tunnel in

1861 The form of compressor used was a system of watei

rams—several of them in succession—in which water was the

piston, compressing the air upwards m the cylinder and forcing

It out Although the air came in contact with the water, it

was not c'ooled, except slightly at the surface of the water and
around the walls of the cylinders The compressors were

located near the tunnel, and the compressed air was transmitted

through pipes to drilling machines working at the faces in the

tunnel Rotary dulls were tiled first, but were soon replaced

by percussion drills adapted from drawings in the United
States Patent Office, copied by a French and Italian commission
from the patent of J. W. Fowle of Philadelphia. H S. Drinker
{Tunneling^ Explosive Compounds and Rock Drills, New York,

1893) states positively that the first percussion drill ever made
to work successfully was patented by J. J Couch of Philadelphia
in 1849 Shortly afterwards Fowle patented his drills, in which
the direct stroke and self-rotating principle was used as we use

it now The first successful drill in the Hoosac Tunnel was
patented in 1866 by W Brooks, S. F Gates and C. Burleigh,

but after a few months was replaced by one made by Burleigh,

who had bought Fowle’s patent and improved it. Burleigh made
a compressor, cooling the air during compression by an injected

spray of water in the cylinders The successful work in the

Mont Cenis and Hoosac Tunnels with the percussion drilling

machines caused the use of compressed air to spread rapidly,

and it was soon found there were many other purposes for which
It could be employed with advantage.

The laiger tunnels and metal mines were naturally the earliest

to adopt pneumatic transmission, often using it for pumping
and hoisting as well as drilling In Pans and Nantes, in Berne
and in Birmingham (England), street tramways have been

operated by pneumatic power, the tiansmission in these, however,
being in tanks rathei than pipes. Tanks on the cars are

filled at the central loading stations with air at very high pressure,

which IS used in driving the motors, enough being taken to enable

the car to make a trip and return to the loading station. Several

attempts in pneumatic street traction were made m America,

but failed owing to financial troubles and the successful intro-

duction of electric traction It is used very successfully,

however, both in Europe and in America, in underground mine
haulage, being especially adapted to coal mines, where electncity

would be dangerous from its sparks The copper smelting works

at Anaconda, Montana, U.S.A, uses twelve large pneumatic
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locomotives for charging the furnaces, removing slag, &c Many
stone quarries have a central plant for compressing air, which

IS transmitted through pipes extending to all working points,

and operates derricks, hoists, drills, stone cutters, &c , by means
of motors. Every considerable ironworks, railroad shop or

foundry has its pneumatic transmission plant. Also in the

erection of the larger steel bridges or buildings a pneumatic
transmission system is part of the contractor’s outfit, and many
railways have a portable compressmg plant on a car ready to

be moved to any point as needed.

Dr Julius G. Pohle, of Arizona, patented in 1886, and intro-

duced extensively, the use of compressed air for lifting water
directly, by admitting it into the water column. His plan is

largely adopted in artesian wells that do not flow, or do not

flow as much as desired, and is so arranged that the air supply

has a back pressure of water equal to at least half the lift. If it

IS desired to lift the water 30 ft. the air is admitted to the

water column at least 30 ft below the standmg water surface

The air admitted being so much lighter than the water it dis-

places, the column 60 ft high becomes lighter than the column

30 ft high and is constantly released and flows out at the top

1 he efficiency of this method is only 20 to 40 %, depending on

the lift, but Its adaptation to artesian wells renders it valuable

in many localities.

A remarkable pneumatic transmission system was installed

in 1890 by Priestly m the Snake River Desert, Idaho,

USA On the north side of the river is a cliff, nearly perpen-

dicular, about 300 ft. high One hundred and ninety feet above
the river, for a considerable distance along the cliff, streams of

water gush out from between the bottom of the great lava bed
and the hardened clay of the old lake bottom Priestly, without

knowledge of Pohle’s system, built a pipe line down the bluff and
trained the water into it m such a way that it carried a very
considerable quantity of air in the form of bubbles along with

it down the pipe, compressing it on the way The air was col-

lected at the bottom in a covered reservoir, and taken up the

cliff again to the lower part of an mverted siphon pipe, one side

of which reached down from the water-supply about 60 ft. and
the other side reached up and over the bluff Allowing the water

to fill both sides of the pipe to the level of the water-supply, he

admitted his compressed air at about 75 lb pressure into the

long side of the pipe near the bottom, and soon had water flowing

upwards over the cliff and irrigating a large tract of rich lava

land. He had made a power, a transmission and a motor plant

without a moving part A similar compressor was mstalled

near Montreal, Canada, m 1896, another at Ainsw'orth, British

Columbia, in 1 898 ;
and another at Norwich, Connecticut,USA,

in 1902. These are called hydraulic air compressors and show
an efficiency of about 70 %. They are particularly adapted to

positions where there is a large flow of water with a slight fall or

head.

The actual transmission of power by air from the compressor to

the motor is simple and effective The air admits of a velocity of

1 5 to 20 ft per second through pipes, with very slight loss by friction,

and consequently there is no necessity for an expensive pipe system
in proportion to the power transmitted It is found in practice

that, allowing a velocity as given above, there is no noticeable
difference in pressure between the compressor and the motor several
miles away Light butt-welded tubing is largely used for piping,

and if properly put in there is very sli^t loss from leakage, which,
moreover^ can be easily detected and stopped. In practice, a
sponge with soap-suds passed around a joint furmshes a detective
agency, the escaping air blowing soap bubbles. In good practice
there need not be more than i % loss through leakage and i %
possibly through fnction in the pneumatic transmission of power.

Air develops heat on compression and is cooled by expansion,
and it expanas with heat and contracts with cold For the purpose
of illustration suppose a cylinder 10 ft. long contammg 10 cub ft.

of air at 60® F ,
with a fnctionless piston at one end If this piston

be moved 7J ft. into the cylinder, so that the air is compressed to one-
quarter of its volume, and none of the heat developed by compression
be allowed to escape, the air will be under a pressure of 90 lb per
square inch and at a temperature of 460® F. It this air be cooled
down to 60® F. the pressure will be reduced to 45 tb per square inch,

showing that the heat produced in the air itself during compression
gives It an additional expansive force of 45 lb per square inch. The
average force or pressure m compressing this air without loss of heat
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1, 21 lb per square inch, whereas if all the heat developed
during compression had been removed as rapidly as developed
the average pressure on the piston would have been only 11 lb

per square inch, showing that the heat developed m the air

during compression, when not removed as fast as developed,
caused in this case an extra force of 10 lb per square mch to be used
on the piston If this heated air could be transnutted and used
without any loss of heat the extra force used in compressing it could
be utilized, but in practice this is impossible, as the heat is lost in

transmission. If the piston holding the 2^ cub ft of air at 45 lb per
square mch and at 60® F. were released the air expanding without
receiving any heat would move it back within 3J ft of the end only,
and the temperature of the air would be lowered 170® F.,or to 1 10'’ F
below zero If the air were then warmed to 60® F again it would
move the piston the remaimng 3I ft to its starting-point.

It is seen that the ideal air-compressing machine is one which will

take all the heat from the air as rapidly as it is developed during
compression Such “ isothermal compression **

is never reached in

practice, the best work yet done lacking 10 % of it It follows that
the most inefficient compressmg machme is one which takes away
no heat during compression—tliat is, works by adiabatic compres-
sion,** which m practice has been much more nearly approached
than the ideal It also follows that the ideal motor lor using com-
pressed air IS one which will ‘-upply heat to the air as required when
it 13 expanding Such “ isothermal *’ expansion is often attained,
and sometimes exceeded, in practice by supplying heat artificially

Finally, the most inefliciLnt motor for using compressed air is one
which supplies no heat to the air dunng itsex^ ansion, or works \>y
adiabatic expansion, which was long very closely approached b>
most air motors In

j
ractice isothermal compression is approached

by compressing the air slightly, then cooling it, compressing it slightly

again, and again cooling it until the desired compression is com-
pleted This IS called compression m stages or compound compres-
sion Isothermal expansion is approximately accomplished by
allowing the air to do part of its work (as expanding slightly m a
cylinder) and then arming it, then allowing it to do a little more
and then warming it again, and so continuing until expansion is

complete It will be seen that the air is carefully cooled during
compression to prevent the heat it develops from working against
compression, and even more carefully heated dunng expansion to
prevent loss from cold developed during expansion More stages
of compression of course give a higher efficiency, but the cost of
machinery and faction losses have to be consider^. The reheating
of air IS often a disadvantage, especially in mining, where there are
CTeat objections to having any kind of combustion underground,
but where reheating is possible, as W. C Unwm says, * for the
amount of heat supi^ied the economy reahzed in the weight of air

used IS surpnsing The reason for this is, the heat supphed to the
air IS used nearly five times as efficiently as an equal amount of

heat employed m generating steam *' Practically there is a hot-
air engine, using a medium much more effective than common air,

in addition to a compressed-air engine, making the efficiency of the
whole system extremely high (A. De w F

)

IV —Electrical

Though the older methods of power transmission, such as

wire ropes, compressed air and high-pressure water, are still

worked on a comparatively smaU scale, the chief commercial

burden has fallen upon the electric generator and motor Imked
by a transmission line The efficiency of the conversion from
mechanical power to electrical energy and back again is so high,

and the facility of powder distribution by electric motors is so

great, as to leave little room for competition m any but very

exceptional cases The largest single department of electrical

power transmission—that is, transmission for traction purposes

—is at present almost wholly carried on by continuous currents

The usual voltage is 500 to 600, and the motors are almost uni-

versally series-wound constant-potential machines 1 he total

amount of such transmission in daily use reaches probably a

million and a half horse pow er In long distance power trans-

mission proper continuous currents are not used to any con-

siderable extent, owing mainly to the difficulty of generating

continuous currents at sufficient pressure to be available for

such work, and the difficulty of reducing such pressure, even

if it could be conveniently obtained, far enough to render it

available for convenient distribution at the receiving end of the

line. Single continuous current machines have seldom been

built successfully for more than about 2000 to 3000 volts, if at

the same time they were required to deliver any considerable

amount of current. About 300 to 500 kilowatts per machine

at this voltage appears to be the present limit, although it is

by no means unlikely that the use of commutating poles and
XXII 8 a
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other improvements may considerably increase these figures

For distances at which more than this very moderate voltage is

ckairahle one must either depend' on alternating currents or

use maehmes in senes. In American practice the former alter-

native is universally taken On the amtinent of Europe a

very creditable degree of success has been achieved by adopting

the latter, and many plants upon this system are muse> mostly
in Switzerland. In these generators are worlced at constant

current, a suflficient number in series being employed to give

the necessary electromotive force.

Pmeif Tremsmtsswn at Consiani Ctirretii .—^In this system,

which has been developed chiefly by M. Thury, power is* trans-

mitted from constant current generators worked m scries, aind

commonly coupled mechanically in pairs or larger groups

driven by a single prime mover. The individual generators

are wound for moderate currents, generally between 50 and

150 amperes, and deliver this ordinarily at a maximum voltage

of 2000 to 3500, the output per armature seldom bemg above
300' kw For the high voltages i^veeded for long distance

transmission as many generators as maybe required are thrown

in series h\ the Moutiers-Lyons transmission of no m,
the most considerable yet installed on this s>"stem, there are

four groups, each consisting of four mechanicahy-^oupled genera-

tors The common current is 75 amp., and the maximum
voltage per group is about 15,000 volts, giving nearly 60,000

volts as the transmission voltage ai maxinunn load. In the

St Maurice-Lausanne transmission of about 35 m the constant

ciinent is 150 amp^ and the voltiigo per armature is 2300,

five pairs being put m senes for the maximum Iciid voltage of

23,000

Regnlaticm m such plants w acconrphshcfT either by varying the
field strength through an automatic governor or by sim’larly varying
the speed of the generators Kither method gives sufficiently good
results The transmission arcuil n of the simplest character, and
the power is received by motors, or for local distribution by motor
generators, held to spee.l by centrifugal governors controlling lield-

varymg mechanism For large output the motoiN, like the generators,

are in groups mechanically coupled and m senes In the Moiiticrs-

Lyi^ns transmission motor-gem rators are even designed to give
a three-phase constant potential distnbution, aiid m reverse to

permit interchange of energy between the continuous current and
several polyphase transmission systems
The advantages of the system reside chiefly m easier line insulation

than with alternating ctirrents and m the abolition of the difficulties

due to line inductance and capacity It 1$ probably as easy to insulate
for 100,000 volts continuous current as for 50,000 volts alternating
current Part of the difference is clue to the fact that in the latter

case the crest of the E M F wave reaches nearly 75,000 \olts, and in

adfhtion: static efiects and minor resonant rise of voltage mu»t be
reckoned With. There I6 some possibility, therefore, of theadvantage
oas use of continuous current m case very great distances, rujiitring

enormous voltages, h'> e to be covered In aAlditionr, a constant
cinrent plant is at fuH voltage only at brief and rare penods of
maximum load mstead of ail the time, wluch greatly increases the
average factor cd saiety m insulation.

On the other hand, the constant current generators are relatively
expensive and of me op vcfniently small mdiviclual output for large
transmission- work, and requiro very elaborate precautions in the
matter oi msudation. '^'heir efficiency w a little leas than that of
largo aLbernatorfs but the diflercuce is partially off set by the
transformers used with the latter for any considerable voltage
A characteristic advantage of the constant current system is the
extreme simplicity and cheapness of the switching arrangements, as
comp? redwitbthe complBcaticm and cost of theordmaryswitch-board
for a polyphase station at hagh voltage Comparing station with
station as a whole it is at least an open question whether the poly-
phase systciti would have any material advantage m cost per kw.
in an average case' The principal gams of the latemating systems
apf>ear la the relative simplicity of the distribution In deling with
a few large power units the conbtant current system has the best
of Uie argument m efficiency, but in the ordinal^ case of widespread
distribution for varied purposes the advantage is cpnte the other
my
The high-yaltage comtaat-current plant lenaa itself with especial

eane to operation, at least m emergency,, over a grounded circuit In
some recent plants, e g Moutiers-Lyons, provision is made at the
sub-stations tor grounmng the central' point of the system ant cither
line iti case of need, and m point of fact thei voltage drop iiv working
grounded is iomid to be within moderate mad practicable limits

The. possibilities of 1 improvement in Ih'* syMem have by no means
been worked out, and although it has been overshadowed by the

enormous growth of polyphase transmissiom it must stiU beconsidered
seriously

Transmsston by Alternating CimenL—The alternating current

has conspicuous advaintages. In the first place, whatever the
voltage of transnussion,. the voltage oi generatumi and that of

distribution can be broioght withm model ate limits at a very

high degree of eflficiency by the use of transformers; and, in the
second frface, it is possible to build alternatinf-current generators

of any required capacity, and for voltages- enough to permit
the abolition of raising transformers except m unusual circum-

stances. At present such generators, giA^mg 10,000 to 13,500
volts directly from the armature windings, are m common and'

highly successful use, and while the use ot raising transformers

is preferred by some engineers, experience shows that they

cannot be considered essential, and are probably not desirable

for the voltages m question, which are as great as at the present
time seem necessary for the numerical majority of tcansnaJssion

plants Polyphase generators, especially in large saaes, tan be
successfully wound up to more than double the figures just

mentioned. The plant at Manojlovac, Dalmatia, has been
equipped with four 30,000 volt three-phase generators, giving

each about 5000 kw at 42 --- with 420 rerv^olutions per minute,

the full load efficiency being 94 %. Bui for very large trans-

rtiistMon work to considerable distances where much higher

voltages are requisite such transformers cannot be dispensed

with Alternating currents are piractically employed in the

polyphase form, on account both of increased generate output
m this type of appamtus and of the extremely valuable proper-

ties of the polyphase induction motors, which furnish a ready

means for the distribution of power at the receiving end of the line.

As between two- and three-phase .\ppiratus the present prac-

tKe IS about equally divided; the transmission lines themselves,

however, are, with rare exceptions, worked thiee-phase, on
account of the saving of 25 % in copper secured by the use of

this system. Inannuch as transformers can be treely combined
vectorially to give resultant electromotive forces having any
desired magnitudes and phase relations the passage fn m two-

phase to three-pkase, and back again, is m.ade with the utmost
ease, and the character ot the generating and receiving apparatus,

thus becomes almost a matter of indifference As regards such

apparatus it is safe to say that honours are about even : some-
times one system proves more convenient, sometimes the other.

The difficulty of obtammg proper smgle-phase motors for the

varied purposes of general distnbution has so far prevented any
material use of single-phase transmission systems.

Genemtors lor Power Transmission ,—The geneiators are usually
large two- or three phase machines, and in the ma]onty of instances
they are driven by water-wheels Power tmnsmission on a large
scale from steam plant has, up to the present, made no substantial
progress, save as the networks of large electrical supply stations
have m sonic cases grown to cover raclfi of many miles 'Fhc size

of these generators vanes from 100 or 200 kw in small plants,

up to 10,000 or more in the larger oukesi Thciir efticieiwy ranges
from 92 % or thereaboula in the smaller sizes up to 96 %
or a fraction more m the lairgjes*, at full loadi Tlie voltage oi
these generators vanc.9 greatly. When raising transformers are
used it IS usually from 500 to 2500 volts, without them the gjenera-

tors are usually wound for 10,000 to 13,500 volts. Intermediate
voltages have sometimes been employed, but are rather passing out,

of use, as they scorn to fulfil no particularly useful purpose. The
tend*ency at the present lane, whatever the Voltage, is towards tlie

use of machines with stationary armatures and revolving fiehli

magnets, or towards a pure inductor type having all its windings*
stationary.^ At moderate voltages such an arrangement is merely
4 matter of convenience, but m> higl>voltaige generators it is practi-

cally a necessity. Low-voltage machines, are Usually provided withr
polyodontal windings, these windings havmg severail separate aiuha-

tuTG teeth per pole per phase, while the hi^^voltage machmes arc
generally monodontm. m both classes the edges of the pole pieces

are usually chamfered away m such form as to produce at least a.

close approximation/ to the smusoidal fnrm for the dectromotive*
force For this purpose, and to obtain a better mhorejit regulation^

under varKitions of load, the field! magnets are, or should be, par-,

ticularly powerful In the best inodii^ generators the variation

of electromotive force from no) loadi to full load, non-mductive, is

less than lo % at constant field exatation Closeness oi inherent
regulation is an important matter ingencxoutorsfor tramsmisBioni'work,;
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inasmuch as there is as yet no entirely successful method of automatic
voltage regulation on very large units, and' the less hand icgulation
the better Moreover, the design wh*ch secures this result «dso
tench to secure stability of wave fbrm in the electromotive forte, a
matter of even greater importance 1 here has been much d iscussion
as to the best wave form fbr use on alternatmg circuits, it having
been conclusively shown that for a given fundamental frequency
the sinusoidal wave does not give the most economical use of iron
in the tran*rformcrs For transmission work, however, particularly
over long lines, this is a matter of inconceivably small importance
compared with the stability and the freedom from troubles from
higher harmonics that result from the UsSe of a wave as nearly sinu-
soidal as can possibly be obtained In every alternating circuit
the odd harmonics are considerably in evidence la the electromotive
force, either produced by the stnictiiTe of the generator or introduced
by the transformers and other apparatus These arc of no jiarticiilar

moment in work upon a small scale, but in tranfemis«non on a large
scale to long distances, or especially through underground cables,
they arc, as will be seen m the consideration of the transmission line
itself, a senous menace Inasmuch as the periodicity of an alter-
nating ciicuit must be maintained* sensibly constant for successful
operation, great care is usually exercised to secure such governing
of the pnme movers as will give constant speed at the generators
This can now be obtained, in all ordinary circumstances, by sevcrel
forms of sensitive hydraulic governors which arc now in use The mat-
ter of absolute periodicity has not yet settled i^^lf into any final form
Ameiican practice is based largely upon 6o cycles per second, which
IS probably as high a frequency as can be advantageously employed
Indeed, even this leads to some embarrassment in securing good
motors of moderate rotative speed, and the tendency of the frequency
IS- rather downward than upward An inferior limit is set oy the
general desirability of operating incandescent lamps ofl the trans-
mission circuits, For this purpose the frequency should be held
above 30 cycles per second, below this point, flickering of the lamps
becomes piogrcssivcly more senous, especially with lamps having
tile very slender metallic fllamcnts now commonly employed

—

SO senou'', indeed, as practically to prohibit their successful use

—

and plants installed for such low frequencies are generally confine 1

to motor practice, or to the use of synenronous converters, which arc
somewhat easier to build in large units at low than at high periodici-
ties Occasional plants for railway anel hefivy motor service operate
at as low as 15 <-,and moic at 25 ^ Nearly all the genera! vvork
of power transmisbioii, however, is earned on between 30 and Oo -

The inferior limit at which it is possible successfully to opeiate
alternating arc lamps is about 40 ^

,
and if these are to be an impor-

tant feature m transmission systems the indications are that practice
will tend towards a periodicity above 40 ^ ,

at which all tlie accessory
apparatus can be successlully operated European practice is

based generally upon a frequency of 50 which admirably meets
average conditions of distnbution

Tra'tism'ission Lines —Power ttansmission lines diflcr from those
used for general clectnc distribution principally m the use of higher
voltage and in the precautions entailed thereby The economic
piinciplcs of design arc precisely the same here as elsewhere, save
that the conductors vary less m diameter and far more in length
Inasmucli as transmission sy,3tcms are frequently installed prior to
the existence of a well-developed distnbution system the conditions
of load and the market for the power transmitted can seldom bo
predicted accurately, consequently, the cases are very rare m which
Kelvin’s law can be apiflied with any advantage, and as it is at
best confined to determining the most economical conditions at a
pat ticular epoch this law is pi obably bf less use in power ti ansmission
than in any other branch of clcctnc distribution A superior limit

is set to the permissible loss of energy in the line by tlie difliculty

attending regulation for constant potential m case the line loss is

considerable The inferior limit is usually set by the undesirability
of too large an investment in copper, and lines arc usually laid out
from the standpoint of regulation rather than from any other
In ordinary practice it seldom proves advantageous to allow more
than 15 % loss in the line even under extreme conditions, and the
cases are few in which less than 5 % loss is advisable. These li w
cases comprise those in which the demand for power notably over-
runs the supply as limited by the maximum power available at the
generating station, and also the few cases m which a loss greater
than 5 % would indicate the use of a lino wire too small from a
mechanical standpoint It is not advisable to attempt to construct
long lines of wire smaller than No 2 Amencan wire-gauge (257 in

diametcri, althoughi occasionally wire as small as No 4 ( 204 in

diameter) may safely be employed. Smaller diameter than this

involves considerable added difficulty of insulation in lines operated
at voltages m excess of about 50,000. The vast miajonty of trans-
mission lines are composed of overhead conductors. In rare

instances undei ground cables are used In single-pha«e work these
are preferably of concentric form, which, however, gets too com-
plicated m the three phase lines generally employecl to secure
economy m copper, for the latter, triplicate cables, lead sheathed,
laid in glazed earthenware ducts, seem to give the best results*

On account of the cost and the difficult of repair of such lines they
arc not extensively used, and cables nave not yet been produced
for the extremely high voltages desirable in some very long circuits,

although they ana readily obtamablh for voltages up to 5o,ooo>or
40,000 As to the material of the conductor^, cxippcsr is alaiost
universally used For very long spans, however, bromo wire of
high tensile strength is occasionally employed as a substitute for
copper wire, and more rarely steel wire, aluvnmium, too, ij^^ginnmg
to come into use for general line work. Bronze of high teimlc
strength (say 80,000 to 100,000 th per square inch) has unfortunately
less than half the conductivity of copper, and unlbss spanaof many
hundred feel arc to be attempted it is better to use hard-drawn
copper, which gives a tensile strength of from 60,000 to 65,000 Ib to
the square inch, with a reduction m conductivity of only 3 to 4 %
As to aluminium, Hus metal has a tensile strength slightly less than
that of annealed copper, a conductivity about 60 % that of copper,
and for equal conductivity is almost exactly one halt the weight
Mechanically, ftluminium is somewhat interior to copper, as its
coefficient of expansion with tcrni>erature is 50 greater, and its

clastic limit IS very low, the metal tending to take a permanent
set under comparatively light tension^ ami being senousiy affected
at less than half its ultimate tensile strength Joints in aluminimn
wire arc difficult to make, since the present methods of soldering
are little better than cementing the metal with the flux, in practice
the joints arf’' purely mechanical*, being usually made by means of
tight-fitting sleeves forced into contact with the wire. With suitable
caution ill stringing aluminium lines can be successfully used, and
arc likt Iv to st r\ c as a useful defence against increase ini th© pneo
of cojipcr Whatever the material, most important linos are now
built of stranded cable, sometimes with a hemp core to give added
flexibility

With respect to line construction the introduction of high
voltages, say 40,000 and upwards, has made a radical change in

the situation The earliei transmission lines were for rather low/
voltages, seldom above ro.ooo Insulation was extremely easy,
and the transmission of any considerable amount of power impUod
heavy or numerous conductors Ihc line construction therefore

followtHl rather closely tlie precedents set in telegraph and' telephone
construction and in low tension electric light bor\Tce Xn<Anienoan
practice the lines w/'re usuallv of simple wooden polos set 40 to 50
to the mile, and carrying wooden cross-arms furnished with wooden^
pins carrying insulators of glass or porcelain I ht poles were htHo
larger limn those used m telegraph lines, a favourite size bomg
a 40- ft pole about 8 in in diameter at the lop and 1 5 m. at the butt,
set 6 to 7 ft 111 the earth Such poles commonly bore two cross-

arms, the lower and longer carrying 4 pms, and the shorter upper
arm 2 pms, 90 disposed that the upper pin on each side of the ]>ole

w’ould form with the nearer pins below an equilateral tnangla
18 to 24 in on the side The jxilcs therefore earned two three-

phase circuits one on either side, one or both circuits being spirallod

In European practice iron polos have been more frequently used,
again following rather closely the model of telegraph practice, with
similar spacing ot and with insulators, usually of porcelain,

somewhat enlarged and improved' over telegraph and electno hgbt
insulator«, and spaced somewhat more widely As between woodta
and steel poles, the latter are of course the more durable and much
the more costly Ihc difference in cost depends largely on tho
locality, and ultimately on the life of the wooden poles This ranges
from two or three up to ten or fifteen years, tho latter fibres only,

in favourable soils and wdien the lower ends of the poles have been
thoroughly treated w^th some preservative Under such conditions
wood IS often ultimately the cheaper material.

Tho use of very high voltages results m, for all moderate powers,
the use of small and consequently light wires and in the necessity for
heavy, large and costly insulators. For security against liiakago and
failure it becomes desirable to reduce the number of msuintion
points, and with the resulting Icngthemng of span to design the lino

as a mechanical structure A tmmmission hno 13 subject to throe
sets of stresses. The most considerable are those due to tho longir

tudinal pull of the catenary depending on the weight and tension of

the wires Under ordinary conditions these strains are balancodi

and come into play only when there is breakage of one or more
wires and consequent unbalancing. It has been the common
practice to give the poles sufficient strength to withstand this pull

without failing Tlio maximum amount of the pull maybe sandy
taken at the sum of the clastic hmitaof the wires, since it is unsafe
so to design the spans as to be subject to larger stresses.

There is also latoial stress on a bne due to wind acting upon tho
poles and wires, the latter amountmg to Uttle unless theic diameter
is increased by a coating of sleet, a condition which ^ives maacununi
stresses on the line Wind then tends to push the line over, and it

also increases the longitudinal stresses, being added gcametncally
to the catenary stress The actual possibility of wind pressure is

very generally over-estimated, and has resulted in much needlessly
costly construction In the first place, save for actual' tornadoes,
for which no estimates can be given, even the highest winds at tlio

level of any oTxlinary transmission line ore of modest actual' v-dooity.

It IS probable that no transnu^ion line save on mountain'paaks at a

very high elevation is ever exposed to an actual wmd velocity of

73 m per hour, and* only at intervals of years is a velocity of even

60 m reached near the ground leveh Putrther, Hi© maximum wind
velocities are practically never reached at very low temperatures
w'hen the line is under its maximum catenary stress, and sleet
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formation, which takes place only within a very limited temperature
range, is practically unknown under conditions of maximum wind
The relation of wmd velocity to pressure in case of a suspended

wire or cable may be approximately expressed by the equation
P S3 0*0025V^, where P is the pressure per square foot of projected

area of cable, and V is the actual wind velocity in miles jicr hour
Except for sleet conditions the wind pressure is, then, a matter of

little concern At times sleet may accumulate on bare wires to a
thickness of half an inch to an inch. Even under these conditions
the lateral stability of the line is a matter of loss concern than
the added component of stress in the catenary The third element
of line stress, the actual crushing stress of the wire load, is of no
consequence in high voltage transmission work

In scientific hne design the best example has been set by the
Italian engineers, who, realizing that the longitudinal strains, which
are very severe in case of breakage of spans rigidly supported from
pole to pole, are immediately relieved by a slight increase in catenary
drop, have introduced the principle of longitudmal flexibility

The poles or towers of structural steel arc so designed as to be
fairly stiff against lateral pressure and are given secure foundation
against overturning, but are deliberately designed to deflect length-
wise the line in the extreme case of breakage of wires so as at once to
reheve the catenary tension without passing their elastic limit

In this way complete security is attamed with a mimmum of material
and cxpciLse

In recent construction both in America and Europe the tendency
IS to use steel poles or towers of ample height, 40 to 60 ft and spans
ranging from 500 to 600 ft

,
occasionally more. The catenary drop

allowed IS considerable, often 3 to 4 % of the span length Cross-
arms and pins, when used, are commonly of iron or steel, and the
interiors of the msulators are therefore fairly at earth potential

The insulators are of dense and hard-baked porcelain, built up of
three or four shells cemented together to form a whole, with several
deep petticoats to protect the inner surfaces from \\etting Such
insulators may be 12 to 18 in in diameter over all, and from top
groove to base a little more If well designed and made, msulators
of this type can endure even under very heavy precipitation alter-

nating voltages of 60,000 to 100,000 effective without flashing over,
and double these figures when diy For line voltages above 60,000
to 70,000 it is apparent that the insulating factor of safety would
be seriously reduced, and some recent lines nave been equipped with
suspension msulators 1 hese are in effect porcelain bells from 10 in
diameter upward strung together like a string of Japanese gongs
The bells arc all the same size and are spaced about a foot apart,

the suspensions being vanously designed These insulating groups
can be as large as need be, and it is easy to push the aggregate insula-

tion resistance, both dry and ^^et, far beyond the figures just men-
tioned This suspension requires higher poles than the ordinary,
but allows a considerable amount of longitudmal back lash, in case
a wire bums off Too extensive slip along the line is checked by
guys fitted with strain insulators, like the suspension ones, at suitable
mtervals The suspension insulator gives promise of successful use
of voltages much higher than 100,000 volts The wires on high
voltage systems are generally widely spaced very seldom less than
2 ft. between centres, and for the higher voltages something like i ft.

for each 10,000 volts

Voltage —The most important factor in the economy of the con-
ducting system is the actual voltage used for the transmission
Tins vanes within very wide limits For transmissions only a few
miles in length the* pressures employed may be from 2000 to 5000
volts, but for the serious work of ^wer transmission less than 10,000
volts arc now seldom used This pressure, under all ordinary con-
ditions and m all ordinary climates, can be and is used with complete
success, and apparently without any greater difficulty than would
be encounterea at much lower voltage It is regarded as the stan-
dard transmission voltage in American practice for short distances
up to 10 or 15 m Beyond this, and sometimes even on shorter
lines, it IS greatly increased

, up to 20,000 volts there seems to be no
material difficulty whatever in effecting and maintaining a sufficient
insulation of the line. In the higher voltages there were in 1908 more
than fifty plants in regular operation at 40,000 volts and a^ve
Of these more than a score are operated at 60,000 volts and above
The highest working voltage employed m 1909 was 1 10.000 volts,
which was successfully used in two American plants that of the
Grand Rapids—Muskegon (Michigan) system, and in the transmission
work of the Central Colorado system. These both employ suspen-
sion insulators with five bells in scries, and operate with no more
trouble than falls to the lot of systems using ordmanly high voltages
The Rio de Janeiro transmission system, operates at 88,000 volts
with large porcclam insulators, 17 5 m. m over-all diameter and 19 75
in height, earned on steel pins, the Kem River (California) plant
at 75,000 volts with sinular construction, the Missouri River Power
Co. (Montana) at 70,000 volts, using glass msulators on wooden pins
saturated with insulating matenal There is no especial difficulty
in building transformers for still higher pressures, the real problem
lying in the insulation of the line Taken as a whole these high
volt^e lines have given good service, those near the upper limit
doing apparently as well as those near the lower, owing to more
careful precautions m construction Likewise the distances of

transmission have steadily risen. There arc, all told, nearly a score
of power transmissions over 100 m. in length, the longest distance
yet covered being from l>e Sabla to Sausalito (California)

,
a distance

of 232 m This, like most other long American transmissions, is at
OO'-, and it IS interesting to note that even over such distances
there seems to be very little evidence of trouble due to frequency
In point of fact, those who have had the most experience with long
distance transmission are the last to worry about the difficulties

of using alternating current Some unusual phenomena turn up
in high voltage work but they are rather mteres^mg than alarming
The lines become selt-lummous from “ coronal '' discharge at a little

above 20,000 volts, and at 40,000 or 50,000 volts the phenomenon,
which IS sometimes aggravated by resonancCy becomes of a striking,

not to say startling, ciiaracter. At above 100,000 volts this coronal
discharge must be given serious consideration.

Resonance, in substance, is due to synchronism of the periodic
electromotive force, or a harmomc thereof, with the electro-magnetic
time-constant of the system. The frequency of the currents
actually employed in transmission work is so low that resonance
with the fundamental frequency must be extremely rare, resonance
with the harmonics is, however, common—much commoner than is

generally supposed In every electromotive force wave the odd
harmonics are more or less in evidence, particularly the third, fifth

and seventh If the electromotive force wave departs notably from
a sinusoidal form, traces of harmonics up to at least the 15th may
generally be found

,
the third, seventh and the alternate higher har-

monics are mamfest m flattening the crest of the wave Supposing,
what IS seldom quite true, tliat the harmonics are symmetncally
disposed in phase with the fundamental, all the harmonics tend
somewhat to elevate the shoulders of the wave, a wave, therefore,

\Mth peaked shoulders and a depression m the centre is certain to be
affected by harmonics, while if it has a high central crest, there is

evidence of great predominance of the fifth and higher harmonics
Generally the harmonics are slightly out of phase with the fundamen-
tal, so that the wave is both deformed and unsymmetneal As to the
amplitude of these harmonics, the tlurd is usually the largest, and
may sometimes in commercial machines amount to as much as 20 %
of the amplitude of the fundamental, and frequently 10 % In
machines giving nearly sinusoidal waves it is of course much less,

but it IS not difficult to find even the seventh and higher harmomes
producing vanations as great as 5 % Since, other things being
equal, the nse m electromotive foicc due to resonance is duectly
proportional to the magnitude of the harmomes, and the chance of
getting it increases rapidly with the presence of those of the higher
ordeis, the desirability of using the closest possible approximation
to a Sinusoidal wave is self-evident The greater the inductance
and capacity of the system and the less its ohmic resistance,
the greater the chance of getting serious resonance As regards
the distnbuted capacity and inductance due to the line alone, the
ordinary conditions are not at all formidable*, the general cffe'Ct

of such distributed capacity and inductance is to produce in the
system a series of static waves, their length varying in\ ersely with
the liequency At commercial frequencies the wave length is very
great, so great that even in the longest lines at present employed
only a small fraction of a single wave length appears, the total
length of the line is generally much less than one quarter the com-
plete wave length, and the only notable effect is a moderate rise of

potential along the Ime. The time-constant of the alternating
circuit is T = 00629 v/(LC), where L is the absolute self-induction
in henrys and C the capacity in microfarads, and if the frequency,
or a marked harmonic thereof, coincide with this time-period,
resonance may safely be looked for, and resonance of the harmonics
may appear conspicuously in lines of ordinary lengths. The follow-
ing taDie gives the values^ both L and C, per mile of tliree-phase

circuit, of the sizes (Amencan wire-gauge) ordinarily employed for
tranmussion circuits, the wires bcin^ assumed to be strung 48 in
apart and about the height already indicated —

Size No Diamctci I- c

0000
inch

0 460 0 00312 0 0167
000 0 410 0 00322 0 0164
00 0365 0 00328 0 0160
0 0 325 0 00336 0*0157
1 0 289

1

0 00338 00154
2 0 258 0 00347 OOI5I

3 0 229 0 00351 0 0148

4 0 204 0 00358 00145

In cases where underground cables form a pait of the system, the
al^vc values of C are very largely increased^ and the probability of

resonance is in proportion enhanced. A still further compheation
IS introduced by tlio capacity and inductance of the apparatus used
upon the system, which may often be far greater than that due to the
entire line, even if the latter be of considerable length. In pomt of

fact, it IS altogether probable that resonance due to the distnbuted
capacity and inductance of the overhead line alone is of rare occur-

rence and generally of tnvial amount, while it is equally probable
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that resonance due to localized capacity and inductance other than
that of the line conductors may, and often does, cause very serious

disturbances upon the system. The subject has never been ade-
quately investigated, but the tendency towards formidable sparking
and arcing at various points on long-distance transmission systems
IS generally far greater than can be accounted for by consideration
of the nominal voltages alone. The conditions may be still further
complicated by the effect of earths or open circuits, which sometimes
may produce, tcmpoiaiily, appalling resonance phenomena, through
bringing into action the capacity and inductance of the apparatus
and introducing surges. In ordinary working the resonance of the
harmonics is not very conspicuous, and the fact that it occurs not
systematically, but only in special ways and under special conditions,

indicates more strongly than anything else that the vital point is

not the time-constant of the line alone, but those of the apparatus
connected thereto. A definite and persistent tendency towards
resonance may sometimes be effectively checked by the introduction
of suitable inductance in the parts of the system most senously
atrecto 1, but the best general policy is to avoid as far as possible
the presence of the higher harmonics, which are the chief sources of

danger
Closely allied to and connected with resonance is the phenomenon

known as “ surging," winch is due to the discharge of the electro-

magnetic energy stored in a circuit containing inductance and capa-
city when tha^ circuit is broken This discharge is an oscillatory

one, going on with decreasing amplitude until it is frittcied away
by resistance and other sources of loss. Its frequency is that of the
system affected, and the surge may get reinforcement from resonance
proper. It is sufficiently serious on its merits, however, since the
losulting rise of voltage increases directly with the current and
may produce terrific results when the break comes as the result of a
short circuit. Minoi surging occurs when there is a sudden and
violent change in the conditions of the circuit even without an actual

break Such a change produces an impulsive redistribution of
energy that may give a sharp rise in voltage Every point of abrupt
vaiiation in the electrical constants on the system is liable to be
affected by minor surges Such disturbances when tnvial are
commonly leferred to as " static " Surging, depending as it does
on the current ruptured, may, and indeed often does, give particularly

formidable effects on circuits of moderate voltage, while on high
voltpge transmission circuits the usually moderate current and tnc
large margin of safety in the insulation are important ameliorating

influences

Maintenance —Transmission lines are, when practicable, laid out
through open country, an<l along roads which furnish easy access

for inspection and repairs The chief sources of danger in temperate
climates are mechanical injury from the falling of branches oi trees

across the circuits, sleet and wind storms, and lightning The first-

mentioned difficulty may be avoided by keeping clear, so far as
possible, of wooded country, and it should be remembered that, at

the voltages customarily used for transmission, a twig the si/e of a
lead-pencil falling across the wires may set up arcing, and it will

end by burning the wires completely off—not directly by fusion,

but by persistent arcing A properly constructed overhead hne is

practically safe against all storms, save those of most extraordinary
violence, and with care may be made secure even against these

As a matter of practice, interruptions of service upon transmission

systems are veiy rarely due to trouble upon the mam line itself,

but are far moio likely to occur in some part of the distributing

system The most dangerous combination of circumstances is a sleet

storm sufficient to coat the wires with ice, followed by heavy wunds,
if the line, however, is constructed with proper factors of safety,

bearing this particular danger in mind, there need be very httle

fear of serious results lightning is a much more formidable enemy
The lightning discharges observed upon electric circuits are of two
generad descriptions first, a direct discharge of lightning upon the

line, more or less severe, and always to be dreaded
,
and secondly,

induced discharges due to lightning flashos which do not hit the line,

or to static disturbances which may or may not produce actual

lightning Discharges of the former class arc vastly more severe

than those of the latter, and, fortunately, are somewhat rare They
may actually shatter the line, or may distribute themselves along it

for a considerable distance, leaping from wire to pole, and thence to

earth, without actually damaging the line to any marked degree.

The induced discharges are felt principally in the apparatus, causing

many of the burn-outs observed in tiansformers and generators

There is no complete protection against the effects of lightning upon
the apparatus Even the best lightning arresters are palliatives

rather than preventives. If, however, a number of arresters are

put in parallel, with reactance coils oetween them on the way
towards the apparatus, the vast majority of lightning discharges,

to whatever cause they may be due, wiU be deflected harmlessly

to earth. Moreover, the apparatus iteelf has a considerable power
of resistance, due to its high insulatioih The ends of the line snould
be very thoroughly protected by such lightning arresters, and other

points, such as prominent elevations along the Kne, should receive

similar additional protection. In some cases a substantial steel wire
cable stretched along the tops of the poles several feet above the hne
wires and well grounded at frequent intervals has been found
very advantageous. With the best protection at present available,

lightning IS not a serious menace to continuity of service, and the
apparatus of the distributing system is far more difficult to protect
than the mam line and its apparatus.

Sub-stations—In most long-distance transmission work the trans-
mission hne Itself terminates m a sub-station, which bears to the
general distribution system precisely the same relations which arc
Ixirnc by a central electric supply station to its distributing lines.

Sucli a sub-station should be treated, in fact, as a central station,
receiving its electric energy from a <listance instead of employing
local generators driven by prime movers The design of tne sub-
station, however, is somewhat different from that of the ordinary
central station The transmission lines terminate generally in a
bank of reducing transfoimers, bringing the voltage from the 10,000
or higher voltage employefl upon the line to the zewo or more
generally used in the distribution These transformers are usually
large, and their magnitude should be determined by the same con-
siderations which apply to determining the size of the units to be
employed in a genciating station The general rule to bo followed
IS tnat the separate units shall be of such size that one of them may
be dispensed with without serious inconvenience In the case of
transformers, the unit m two- or three-phase working is the bank of
transformers, which must be used togetner. In Continental practice
three-phase reducing transformers are frequently made to include
all three phases in a single structure

,
this practice is less frequently

followed in American plants, separate transformers being more often
used in each phase In this case, two or three transformers, accord-
ing as the two- or three-phase system is used, constitute a single
transformer unit in the sense just mentioned If a change is to be
made from three-fihasc line to two-phaso distribution, the change
IS made by the appropriate vector connexion of the transformers
The full-load efficiency of large sub-station transformers is commonly
97 to 98 % In any case, the sub-station is furnished with voltage
regulating appliances, to enable the voltage upon the distiibution
lines to be held constant and uniform These regulators arc, m
practice, transformers with a variable transformation ratio This
IS obtained m divers ways—sometimes by changing the inductive
relations o£ the pnmary and secondary coils, sometimes by
changing the relative number of ef'^ective turns in piimary and
secondary Sets of these inductive regulators enable the voltage
to be controlled over a sufficiently wide range to secure uniform
potential on the system, and with a degree of delicacy that
obviates any undesirable changes m voltage The regulation
is usually manual, no automatic regulator yet having proved
entirely satisfactory In very large systems it is worth notmg
that the so-called " skin effect " in alternating current conductors
may become conspicuous In the transmission circuits them-
selves the wires are, m practice, never large enough to produce
any sensible difference in conductivity for continuous and for alter-

nating currents In the heavy omnibus-bars of a large sub station

this immunity may not be continued, but m such cases flat strips

are frequently employed If these are not more than, say, a centi-

metre m thickness, the " skin effect " is practically insignificant for

all frequencies used commercially Not infrecjuently the sub-station
also contains devices for the changing of alternating to continuous
current, usually synchronous converters feeding either traction
system or electric lighting mams Beyond these converters the
system becomes an ordinary continuous-current system, and is

treated as such When very close regulation is necessary, motor-
generators are often preferred to synchronous converters. Series

arc lighting from transmission circuits is a much more serious

problem At the present time two methods aic in vogue first,

the operation of continuous-current series-aic machines by
synchronous or induction motors driven from the transmission
system, and, secondly, senes alternating apparatus for feeding
alternating arcs This apparatus consists cither of constant-
current transformers with automatically movang secondaries,

or of inductive regulators, also automatic m their action,

supplemented by transformers to supply them with the necessanly
rather high voltage employed for arc distribution As between
these two systems practice is at present divided, electrically, the
alternating apparatus gives a rather higher real efficiency, but in-

volves the use of alternating arcs, which arc somewhat less efficient^

watt for watt, as light producers than the continuous current arcs.

The apparatus, howevei, iCquircs practically no care, while the arc
machmts, driven by motors, require the same amount ot care as if

they were dnven by other power. Arc light transformers, howevci

,

are likely to have low power factors, haidly above o 8 at full load,

and rapidly falling off at lower loads Synchronous rectifiers

clianging the alternating current into a unidirectional current, suit-

able for use with arc lights, have been employed with some success,

but not to any considerable extent They are satisfactory in avoid-
ing the use of alternating currents m the arc, and consume but little

energy in the transformation from one form of current to the other,

but involve the use of static transformers automatically giving con-

stant current, which are somewhat objectionable on thc‘Scoreof low-

power factor Mercury rectifiers arc now used rather extensively

and give excellent results, although they are as yet of somewhat
uncertain life, and, like the synchronous rectifiers, require special

transformers when worked at constant current In Continental

practice arc lights are almost universally worked off constant
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patontial ^rcuit$, and hence the just considered aax) for

It lie part peculiar to American systems
Distances of Tiansmission ultimate rdetormnung factor in

the 4>stance to which power can be commercially transmitted is

nine ncononiic side of the trausmuhion, the maximum distance being
maximum distance at which the transmiseaon will pay. As a

jnere engmoenug feat the transmission of power to a distance

oi many hundred miles is perfectly feasible, and, judging from the
data available, the phenomena encountered in mcroasmg the length

of lines have not been of such character as to cause any hesitation

sn going still farther, provided the increase is commercially feasible

Jn American practice, it is within the truth to say that nearly all

^ansmise^ons of reasonable sJize (say a few hundred kilowatts) to

distances of twenty miles, or less, aie pretty certain to pay At
dtstances up to fifty miles, m a large proportion of cases power can
he delivered at prices which will enable it to compete with jx>wei

•locally generated by steam From fifty to one hundred miles fon a
large scale—severad thousand kilowatts) the chances for comm€a*cial
miccQsS'arc stiU good Ihe larger the amount of power transmitted,
the better on the whole is the commercial outlook. Tlic longest
one yet operated has already been noted, and may be regarded as a
Gommcrcial success In certain localities where the cost of fuel

js extremely high, transmissions of several hundred miles may prove
nuccosaful from a commercial as well as an engineering standpoint,
ibut the grcAvth of industry, which indicates tlie necessity for such a
transmissicn, may go on until, through improved facilities of trans-

port, the cost ot fuel may be gieatly lowtred and the econonuc
oondibuns entirely changed Such a modification ol the con-
ditions sometimes takes place much more quickly than would be
anticipated at first sight, so that when very long distance tians-

missions are under consideration, the permanence of the conditions
which will tender them profitable should be a very serious subject
of consideiation (L Bl )

POWIS, EARLSAND MARQUESSES OF. Before the Norman
Conquest the Welsh principality of Powis, comprising the

county of Montgomery and part of the counties of Brecloiock,

Radnor^ Shropshire^ Merioneth and Denbigh, was subject to

the princes of North Wales Early m the 12th century it was
divided into upper and lower Powia In 1283 Owen ap Griffin,

prince of upper Powis, formally resigned his prmcely title

\nopien et arcidwn prtncipatus) and his lands to the English

king Edward I at Shrewsbury, and received the lands again

as an English barony. (See Monigonie.ryshite Collections, 1^8,
vol i.) This barony of Powis passed through female inherit-

ance to the family of Cherlcton and m 1421 to that of Grey

It fell mto abeyance m 1551.

In 1 587 Sir Edward Herbert (d 1594), a younger son of William

Herbert, earl of Pembroke, purchased some of the lands of the

barony, including Red castle, afterwards Powis casHe, near

Welshpool, and in 1629 his son William {c 1573-1656) wvas

created Baron Powis. William’s grandson, William, the 31d

baron {c 1629-1696), was created earl of Powis m 1674 and
Viscount Montgomcr}’’ and marquess c f Powis in 1687 The
recognized head of the Roman ('atholic aristocracy in England,

Fowls was suspected of complicity m some of the popish plots

and was imprisoned m the Tower of I/Dndon from 1678 to 1684

He followed James II into exile and was created duke of Powis

by the dethroned king The English government deprived

him of his estate
,
but these were restored to his son William, the

«nd marquess, in 1722 William, who had a somewhat chequered

career as a Jacobite, died in October 1745, and when his son

William, the 3rd marquess, died in 1748 the titles became
extmet.

In 1748 Henry Arthur Herbert (d 1772), who had been made
Baron Herbert of Chirhury m 1743, was created Baron Powis

and earl of Powis He allied himseU with the earlier holders

of these titles, with which family he was distantly connected,

by marrymg l^rbara, a niece of the 3rd marquess. The titles

became extinct a second time when his son George Edward
died in January 180 1. George^s sister and heiress, Henrietta

Antonia (1758-1830), mamed Edward Qrve (1754-1829), son
and heir of the great Lord Qrve. In 1794 lie was made ]^ron
Clive of Wajeot, and in 1804, after serving as governor of Madras
from 1798 to 1803, he was created Baron Powis and earl of Powis
His son Edward, the 2nd earl (1785-1848) took the name of

Herbert in 1807 in heu of that of Give. He was a member of

parliament from 1806 to ^839, and was eler^ d in opposition

to the Prince Consort, as cliancellor of the university of

^Cambridge, m 11847. His second son was Lieut -General
Sir Percy Egerton Herbert (1822-1876), who distinguished him-
self in the Crimean War, and Sir Percy’s son, George Charles

(b. 1862), became tlxe 4th earl m 1891.

POWNALl^ THOMAS (1722-180^), British colonial states-

man and soldier, was bom at Saltfleetby, Lincolnshire, Eng-
land, m 1722 He was educated at Linco^ and at Trinity

College, Cambridge, where he graduated in 1743. He entered

the office oi the lords commissioners of trade and plantations,

of which his brother John was then secretary; and m 1753 he
went to America as private secretary to Sir Danvers Osborn,
just appointed governor of New York. Osborn committed
suicide soon after reaching New York (Oct. 6), but Pownall
remained m America, devoting himself to studying the con-

dition of the Amencan colonics. At the Albany congress, m
1754, he met Benjamin Franklin, and a Iife-long friendship

between the two resulted In 1756 he leturned to England,
and presented to Pttt a plan tor a campaign against the French
in Canada, to begin with the investment of Quebec. In 1757
Pitt appointed him governor of Massachusetts,^ in which office

he heartily supported Pitt’s policy durmg the Seven Years’

War, and m 1758 encouraged the equipment of a force of 7000
men, to be recruited and armed in New England; but the French

power m America once broken, Pownall came more directly

under the influence of the lords of trade, and his unwillingness

to carry out ihe repressive policies of tliat body caused his

transfer to the governorship of South Carolina in February 1760

This office he held nominally for about a year, but he never

went to South Carolma, and in June 1760 he returned to Eng-
land. In 1762-1763 he was commissary-general of the Bntish
troops m Germany. As memlier of parliament for Tregony in

1768-1774 and (or Mmehead m 1774-1780, he at first sided

with the Whigs in opposing all plans to tax the American
colonists, but he supported North’s administration after the

outbreak ot the War of Independence He died at Bath
on the 25th of February 1805 In 1764 he published (at first

anonynv^usly) Ins famous Administration of the Colonies (other

editions appeared in 1765, 1766, 1768 and 1774), m which he
advocated a union of all British possessions upon the basis of

community of commercial mterests.

For an extended account of Pownall’s career and a bibliography
of his publications see Thomas Pownall

y
M P

,

F i? S. (G^flon,
I0o9)j lyy Charles A W Pownall, a distant lansman, who attempts
to prove that Pownall was Ihe “ author behind the scenes “ of the
*' Letters of junius and ' that Francis was his subordinate,

POYET, GUILLAUME (1473-1548), French magistrate, was
bom at Angers After practising successfully as a barrister

at Angers and Pans, he was instructed by I/iuise of Savoy,

mother of the king, Francis I., to uphold her rights against

the constable dc Bourbon in 1521, This was tlie beguming
of his fortunes Through the influence of the queen-mother

he obtained the posts of advocate-general (1530) and president

of the parlcment of Pans (1534), and became chancellor of

France in 1538. He was responsible lor the legal reform con-

tained in the ordinance of Villers-Cotterets (1539), the object

of which was to shorten procedure. This ordered the keeping

of registers of baptisms and deaths, and enjoined the exclusive

use of the French language m legal procedure. With the con-

stable de Montmorency he organized an mtrigue to rum Admiral

Chabot, and procured his condemnation in 1541 ; hut after the

admiral was pardoned, Poyet was himself thrown mto prison,

deprived of his offices, and sentenced to a fine of 100,000 iivies.

He recovered his liberty m 1545, and died in April 1548.

See L Porde, Gutllaume Poyet (Angera, 1898),

POYNINGS, SIR EDWARD (1459-1521), lord deputy of Ire-

land, was the only son of Robert Poynings, second son of the

5th Baron Poyning % His mother was a daughter of Sir William

Paston, and some of her corrcspqndenoe 1$ to be found in ihe

' In September 1755 Pownall had been njade beutenant-govemor
of New Jersey, but he had little to do with the affairs of that province

and resigned soon alter his appointment to Massachusetts.
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Poston Letters, Robert Poynings was implicated in Jack Cadets i

rebellion, and Edward was himself concerned in a Kcntirih

Tismg against Richard III
,
which compelled him to escape to

the Continent. He attached himself to Henry, earl of Rich-

mond, afterwards King Henry Vll
,
with whom he returned to

England m 14S5. By Henry VII. Poyiiiugs was employed
m the wars on the Continent, and m 1493 he was made governor

of Calais. In the following year he went to Ireland as lord

deputy under the viceroyalty of Prince Henry, afterwards Kmg
Henry VIII. Poynings immediately set about anglicizing the

government of Ireland, which he thoroughly accomplished,

after inflicting punishment on the powerful Irish clans who
supported the imposture of Perkin Warbeck, He then sum-

moned the celebrated parliament of Drogheda, which met m
December 1494, and enacted the ‘‘ Statutes of Drogheda,’^

famous m Irish history as ‘‘ Poynmgs’s law ’’ (see Statute :

Ireland), which made the Insh legislature subordmate to, and
completely dependent on, that of England, till its repeal in 1782

After def ating Perkm Warbeck at Waterford and driving him
out of Ireland, Poynings returned to England m 1496, and was
appointed warden of the Cinque Ports. He was employed both

m military commands and in diplomatic missions abroad by
H^nry VII

,
and later by Henry VIII

,
his most important

achievement being the successful negotiation of the “ holy

league ’’ between England, Spain, the emperor, and the pope,

in 1513. In 1520 he was present at the Field of the Cloth

of Gold, in the arrangement of which he had taken an active part

He died m 1521. By his wife, Elizabeth Scot, Poyaiings left

no survivmg issue, and his estates passed through a collateral

female line to the earl of Northumberland He had several

illegitimate children, one of whom, Tliomas Poynings, was
created Baron Poynmgs in 1545, but died m the same year

without heirs.

See Sit Francis Bacon, The History of the R$tgn ofKing Henry VII
(London, 1641) ,

Richard Bagu-ell, Ireland under the Tudors (2 vols
,

London, i88s), J T Gilbert, History of the Viceroys of Ireland
(Dublin, 1865^, 1 A Froude, The English in Ireland (3 voE ,

London,
1872 -1874) ,

Wilhelm Busch, England under the 7 udors, ed by James
Gairdner (London, 1895).

POYNTER, SIR EDWARD JOHN, Barf (1836- ), English

painter, son of Ambrose Poynter, architect, was bom in Pans
on the 2ath of March 1836 He pursued his art studies m
England and in Pans (under Gleyre, 1856-1859), and exhibited

Ins first picture at the Royal Academy in 1861 In 1869, after

th exhibition of “ Israel m Egypt and The Catapult, he
was elected an Associate of the Royal Academy, and m 1676,

the year of “ Atalanta^s Race,^ full Academician.1

In the decorative arts he practised freely as a designer in fresco,

mosaic, stained ^ass, pottery, tile-work and the like While stili

quite a young man, he was encouraged by tlie architect William
Burges, A R A

,
to desig^i panels ior his quaint Gothic cabinets,

Messrs Powell obtained from him cartoons of designs for stained
gUss, for the decoiation of Waltham Abbey church he was employed
on a ^series of thirty important designs Attracted by these, Dalzicl

Brothers commissioned a number df fnll-page drawings on wood
Tor the iliustration of thcar celebrated “ Bible Gallery ” The car-

toons for St George " and " St David,"' the mosaic panels now
embellishing tlie outer lobby of the Palace of Westminster, were
produced in 1870, and they were followed by the “ Apelles ” and

Phidias,'" in the same method of reproduction, m the Victoria and
Albert Museum, by the important series of frescoes m St Stopheu's,
Dulwich-—scenes from the life of the saint, by the decoration of the
gnll room at the Museum at South Kensington, with the tiles en
camaieu—an achievement strikingly successful and pregnant with
results Always a lover of water-colour drawing and of the art
I f Ian 1scape painting, he was elected to the Royal Society of Painters
1 i I W ter Colours in 1 885. In a 874 he designed the Aehantee medal

,

an I in 1892, ior the coinage of tnat yeai, thexeverse of the shilling

,

<4,11d florin, to the obverse of Mr Thomas Brock, R.A.

When the art teaching; centre of South Kensington was
assuming tUe naaportance it has since attained, Mr Poynter was
appointed director for art in the Science and Art Department,
and prmupal of the National Art Training Schools (now the

Rpynl College of Art), and by virtue of bis vigorous and
succe^sf d ax^inistration he invested his pffice with a distinction

which, after his xesignation m x88r, it soon notoriously rlacked.
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The directorship of ^the National Gallery became vacant m

1S94, and Poynter, profoundly versed m the works of the Old
Masters, especially of the Italian schools, was appointed to the

post, which he held for ten years. Under his rule the National

Gallery of British Art, at jVLillbaak, presented by the Ute bu
Henry Tate, became a department of the National Gallery, and
thither were removed many putureb formerly m the British

rooms at IrafaJgar Square, as well as the Chantrey Collection

from South Konsmgton, &c One of the most important services

by the director was the editing of the great lUustrcUed Calalogue

of the Nattanal Gallery (iS8i>-i9oo), in which every picture m
the collection is reproduced—*an unprecedented achievement m
the annals of art-publishing.

On ine death orf Sir John Millais in 1S96, l\)ynter was elected

to the presidency of the Royal Academy, and was knighted.

He was made a baronet m 1902.

Paintings —Among Sir Edward Poynter's most notable pictures
have been the following “Israel m Egypt" (1807), “The
CaUi)ult " (1808), " Perseus and iXndromeda (1872), " Atalanta's
Race" (1870), "The Fortune U ilcr " (1877), " Nau'-icaa and her
Maidens " (1079) ,

" Visit to Aesculapius " (1880), now in the Chan-
trey Collection in the Tale Gallcr3»^, " The Ides of March " (1883),
" Diadumonvi " (1885), now destroyed, " On the Terrace " (18S9),
" The Meeting of Solomon and the Queen of Sheba " (1891) , "Horae
Screnae " and " Idle Ftars " (1894), and numerous portraits and
water-colour drawings

Lectures —In his senes of Slade Lectures, delivered from 1875 to
ii879, and first published in 1879 (republished, with additions, in

‘ 1897), Sir Ldward Poynter deals with the whole subject of art

I

education, considering m turn Decorative Art, Old and New Art,

I

Systems of Art F<Uiration, Hints on the Formation of a Styde,

Training of Art Students, The Stui’yr of Nature, The Value of Things,
Objects of Study, Professor Ruskin on Michelangelo (hotly con-
troversial m tone), Influence of Art in Social Life, and Ancient
Decorative Art

See also Cosmo Monkhouse, "Sir E J. Poynter, P R A. His
,
Life and Work," Art Annual (1897), M H Spielmnnn, " Sir E J

I

Poynter, P.R A
,
and lus Studies," The Magaetne of Art (1897),

POZHAREVATS (also written Passarowitz and Poiarevac),

a to'vn m Servia, situated *n the Morava valley, 4 m E of the

Morava River and 8 m S. of the Danube The station for

steamers, Dubravitsa, with its custom-house, standing on the

banki) of tlie Danube, forms practically the harbour of Pozhare-

vats. The town has no special mdustiy, but is the principal

market of a very extensive and fruitful plain between the

ri\ ers Morava, Mlava and Danube. It is the capital of a depart-

ment beonrg the sanie name, and the seat of a prefecture, a
tribunal of justice, a college and several national or normal

schools. It has a large modem penitentiary, with a department

for political offenders and a prison for women. Two miles to the

west, towards Morava, is situated Luhichevo, a model farm and
btud belonging to the government. The shady park and ^ower
gardens are a popular resort of the people of Pozharevats The
town IS known m the history of international treaties as the place

at which the famous peace of Passarowitz between Austria and
Turkey was concluded in i;i8 Pop. (1900), 12,957.

Lignite is worked at Kostolats, 7 m N by E , and the hills

between Pozharevats and Kostolats show manj traces ofRoman
mmes A number of corns, sarcophagi and inscriptions found

in the neighbourhood are also Roman.
POZOBLANCO, a town of southern Spain in the province of

Cordova, near the head-waters of the Guadamatillas and of other

small sub-tnbutaries of the Guadiana. Pop. (1900), 12,792
Pozoblanco is one of the chief towns m the lowlands of Ins
Pedroches, which lie between the Snrra de la Alcudia on the

north and the Sierra Morena on the south. Although there is

no railway in the district, Pozoblanco has a thriving trade. Its

fairs are famed for their exhibits of live stock aild agricultural

products There are zinc and argentiferous lead mines in the

neighbourhood, and manufactures of cloth and leather m the

iQ\m itself.

POZZO DI BORGO, CARLO AMOREA, Count
,

Russian diplomatist, was born at Afeta, near Ajaccio, of a

noble Corsican family, on the 8th of March 1764,some four years

before the cession of the inland to France. He was educated
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at Pisa, and m early life was closely associated with Napoleon
and Joseph Bonaparte, the two families being at that time

closely allied in politics Pozzo was one of the two delegates

sent to the National Assembly in Pans to demand the political

incorporation of Corsica in France, and was subsequently one
of the Corsican deputies to the Legislative Assembly, where he
sat on the benches of the right until the events of August 1792
On his safe return to Corsica he was warmly received by Paoli,

but found himself in opposition to the Bonaparte brothers, who
were now veering to the Jacobin party. Under the new con-

stitution Pozzo was elected procureur-getieral-^yndtc, that is,

chief of the civil government, while Paoli commanded the army.
With Paoli he refused to obey a summons to the bar of the

Convention, and the definite breach with the Bonaparte family,

who actively supported the revolutionary authorities, dates

from this time Eventually Paoli and Pozzo accepted

foreign help, and from 1794 to 1796, during the English pro-

tectorate ot Corsica, Pozzo was president of the council of state

under Sir Gilbeit Elliot When Napoleon sent troops to occupy
the island he was excepted from the general amnesty, and took

refuge in Rome, but the French authoiities demanded his ex-

pulsion, and gave orders for his arrest in northern Italy After

a short stay in London he accompanied in 1798 Sir Gilbert

Elliot (now become Lord Minto) on an embassy to Vienna, wheic
he lived for six years and was well received in political circles

Hatred of Napoleon was his dominant passion, and even as an
exile of no official standing he was recognized as a dangerous
enemy In 1804 through the influence of Prince Adam Czar-

toryski he entered the Russian diplomatic service, and was em-
ployed in 1805 as Russian commissioner with the Anglo-Neapoli-

tan, and in 1806 with the Prussian army He was entrusted

with an important mission to Constantinople in 1807,

conclusion of the alliance between Alexander 1 . and Napoleon
at Tilsit in July interrupted his career, necessitating a tem-

porary retirement after the completion of his business with the

Porte He returned to Vienna, but on the demand of Napoleon

for his extradition Metternu h desired him to leave the capital

In London, where he found safety from Napoleon, he renewed

many old ties, and remained in h^ngland until 1812, when he

was recalled by Alexander He diligently sought to sow dis-

sension in the Bonaparte household, and in a mission to Sweden
he secured the co-operation of Bernadotte against Napoleon

On the entry of the allies into Pans he became commissary

general to the provisional government At the Bourbon restora-

tion General Pozzo di Borgo became Russian ambassador at

the Tuileries, and sought to secure a marriage between the duke
of Berry and the Russian grand duchess Anna, Alexander’s

sister He assisted at the Congress of Vienna, and during the

Hundred Days he joined Louis XVIII in Belgium, where he
was also instructed to discuss the situation with Wellington

The tsar dreamed of allowing an appeal to the people of France

on the subject of the government of France in accordance with

his vague liberalizing tendencies, but Po/zo’s suggestions m
this direction were met by violent opposition, the duke refusing

to make any concessions to what he regarded as rebellion, but

in Petersburg, on the other hand, his attachment to the Bourbon
dynasty was considered excessive. During the early years

of his residence in Pans Pozzo laboured tirelessly to lessen the

burdens laid on France by the allies and to shorten the period of

foreign occupation That his French sympathies were re-

cognized in Pans is shown by the strange suggestion that he

should enter the French ministry with the portfolio of foreign

affairs He consistently supported the moderate party at

court, and stood by the ministry of the due de Richelieu, thus

earning the distrust and dislike of Mettemich, who held him
responsible for the revival of Liberal agitation m France His

influence at the Tuileries declined with the accession of

Charles X
,
whose reactionary tendencies had always been dis-

tasteful to him; but at the revolution of 1830, when the Tsar

Nicholas was reluctairt to acknowledge Louis Philippe, he did

good service in preventing difficulties with Russia. In 1832 he
visited Petersburg, the next year he was in London renewing

his relations with Wellington, and early in 1835 he was sud-
denly transferred to the London embassy in succession to Prince

Lieven. Although he did not lose in official standmg, Pozzo
was aware that this change was due to suspicions long har-

boured in various quarters 111 St Petersburg that his diplomacy
was too favourable to French interests. In London his health
suffered, and he retired from the service m 1839 to spend the

rest of his days m Pans, where he died on th^ 15th of February
1842 He had been made a count and peer of France in 1818

See Ouvaroff, Stem et Pozzo (St Petersburg, 1846), Correspondance
diplomatique du comte Pozzo di Borgo et du comte de Nesselrode,
cd by Charles Pozzo ch Borgo (2 vols

,
Pans, 1890-1897), Vicomte

\ Maggiolo, Corse, France et Russie Pozzo di Borgo,
(Pans, 1890)

, J B H R C^^o(\g\\Q,Les Diplomates euYop6ens(^vo\%
,

1843-1847)
POZZUOLI (anc Puteoliy qv), a seaport and episcopal

see of Campania, Italy, in the province of Naples, 7i m W of

It by rail. Pop (1906), 17,017 (town), 22,838 (commune)
It IS situated on and at the base of a hill projecting into the bay
at Pozzuoli, separated from the mam portion of the Gulf of

Naples by the promontory of Posilipo Its mineral baths arc

frequented in summer, and the volcanic pozzolana earth (also

found near Rome), used now as in Roman times for making
cement and concrete, derives its name from the place In the

middle ages Pozzuoli was frequently sacked and also damaged
by the natural convulsions of 1198 and 1538. To the north-

east of the town is the Solfatura, a half extinct volcano crater,

in which sulphurous gases are exlialed.

PRABHU, the writer caste of Western India, corresponding to

the Kayasth of Bengal Though numbering only 21,941 in

Bombay in 1901, they occupy a very high position socially and
m the professions. The first Indian to be appointed to the

executive council at Bombay was a Prabhu, of the well-known

Chaubal family

PRADIER, JAMES (1792-1862), French sculptor, was born
at Geneva He was a member of the French Academy, and a
popular sculptor of the pre-Romantic period, representing in

France the drawing-room classicism which Canova illustrated

lit Rome His chief works are the Niobe group (1822), Ata-

lanta ” (1850), Psyche ” (1824), ‘^Sappho” (1852) (all in

the Louvre), “ Prometheus ” (Tuileries Gardens), a bas-relief

on the tnumphaj arch of the Carrousel, the figures of “ Fame ”

on the Arc de TEtoile, and a statue of J. J. Rousseau for Geneva
Besides these mention should be made of his Three Graces ”

(1821)
PRADILLA, FRANCISCO (1847- ), Spanish painter, was

bom at Villanueva da Gallago (Saragossa). Having studied

first at the Fernando Academy, and then at the Spanish Academy
in Rome, of which he was afterwards director, he became the

leading historical painter of modern Spam In 1896 he was
appointed director of the Madrid Museum. Though lie is best

known for such large historical compositions as Joan the Mad ”

(gold medal. Pans, 1878), and The Surrender of Granada ”

(gold medal, Munich, 1883), in which he discarded the heavy

colouring of Laurens for a lighter and more atmospheric key,

he has painted many excellent genre pictures in the manner of

Fortuny, and some decorative compositions in which he follows

the example of Tiepolo The best of these are his decorations

in the Murgo Palace in Madrid Among his best known works

are Elopement,” “ Strand at Vigo,” Procession in Venice,”

La Fiorella,” Reading on the Balcony,” ** Don Alfonso

the Warrior,” and ” Don Alfon.so the Scholar.” He became

member of the Berlin Academy in 1892.

PRAED» WINTHROP MACKWORTH (1802-1839), English

poet, was born m London on the 26th of July 1802 The old

family name was Mackworth, the additional name of Praed

being derived from the marriage of the poet’s great grand-

father with a Cornish heiress His father, William Mackworth

Praed, was a serjeant-at-law His mother belonged to the

English branch of the New England family of Winthrop. In

1814 Praed was sent to Eton College. He there founded a

manuscript periodical called Apis maiina. This was suc-

ceeded in October 1820 by the Etonian, a paper projected and
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edited by Praed and Walter Blount, which appeared every

month until July 1821, when the chief editor, who signed his

contributions
**
Peregrine Courtenay,’^ left Eton, and the paper

died Henry Nelson Coleridge, William Sidney Walker, and
John Moultrie were the three best known of his coadjutors m
this periodical, which was published by Charles Knight^ and
of which many interesting particulars are given m Knight’s

Autobiography and m Maxwell Lyte^s Eton College, Before Praed

left school he succeeded in establishing over a shop at Eton a
“ boys^ library,” the books of which are now amalgamated in

the School Library. His career at Cambridge, where he matricu-

lated at Trinity College, October 1821, was marked by excep-

tional brilliancy. He gained the Browne medal for Greek

verse four times, and twice the chancellor's medal for English

verse He was bracketed third in the classical tripos in 1825,

won a fellowship at his college in 1827, and three years later

carried off the Seatonian prize. At the Union his speeches were
only rivalled by those of Macaulay and of Charles Austin (1799-

1874), who subsequently made a great reputation at the par-

liamentary bar. The character of Praed during his university

life is described by Bidwcr Lytton in the first volume of his

Life, He began to study law, and m 1829 was called to the bar

at the Middle Temple. He went the Norfolk circuit, where
his prospects of advancement were bright, but the bias of his

feelings inclined him towards politics, and after a year or two
he devoted himself entirely to polit.cal life Whilst at Cam-
bridge he leaned to Whiggism, and even to the autumn of 1829

his feelings were bent towards the same side, but during the

agitation for parliamentary reform his opinions changed, and

when he was returned to parliament for St Germans (Dec

17, 1830) his election was due to the Tory party^ He sat

for that borough until December 1832, and on its extinction

contested the borough of St Ives, within the limits of which the

Cornish estates of the Praeds were situated The squibs which

he wrote on this occasion were collected in a volume printed at

Penzance m 1833 and entitled Trash, dedicated without respect

to James HaUe, Esq
,
A/ P ,

his successful competitor Praed

sat for Great Yarmouth from 1835 to 1837, and was secretary

to the Board of Control during Sir Robert Peel’g short adminis-

tration He sat for Aylesbury from 1837 until his death.

During the progress of the Reform Bill he advocated the creation

of three-cornered constituencies, in which each voter should

have the power of giving two votes only, and maintained that

freeholds within boroughs should confer votes for the boioughs

and not for the county. Neither of these suggestions was then

adopted, but the former ultimately formed part of the Ref01m
Bill of 1866. He married m 1835 Helen Bogle, He died of

consumption at Chester Square, London, on the 15th of July

1839.
Praed’s lighter poetry was the perfection of case^ Mr Austin

Dobson has justly praised his “ sparkling wit, the clearness

and finish of his style, and the flexibility and unflagging

vivacity of his rhythm ” (Ward's English Poets) It abounded
in happy allusions to the characters and follies of the day. In

his humorous effusions he found numerous imitators.

His poems were first edited by R W Gnswold (New York, 1844)

,

another American edition, by W. A Whitmore, appeared m 1859,
an authonzed edition with a memoir by Derwent Colendge appearecl
in 1864, The Political and Occasional Poems of W M, Praed (1888),
edited with notes by his nephew, Sir George Young, mcluded many
pieces collected from various newspapers and periodicals. Sir

George Young sqiaratetl from his work some poems, the work of his

fnend Edward Mlarlborough Fitzgerald, generally confused with his

Praed *s essays, contributed to various magazines, were published m
Motley’s " Universal Library ” in 1887.

PRAEFECT (praefectus), the title of Various Roman officials,

both civil and military. A praefect was not one of the magis-

trates proper; he was, stnctly speaking, only the deputy

or lieutenant of a superior magistrate or commander. The
following were the most important.

I. The city praefect {praefectus urbis) acted at Rome as the

deputy of the chief magistrate or magistrates during his or

their absence from the city. Thus he represented in the earliest

times the king and in later times the consul or consuls when
he or they were absent on a campaign or on other public duties,

such as the celebration of the annual Latm festival on the Alban
Mount. The absence of the chief magistrate for more than a
single day rendered the appointment of a praefect obligatory,

but the obligation only arose when all the higher magistrates
were absent. Hence so long as the consuls were the only higher

magistrates their frequent absence often rendered the appomt-
ment of a praefect necessary, but after the institution of the
praetorship (367 b c ) the necessity only arose exceptionally,
as It rarely happened that both the consuls and the praetor
were absent simultaneously But a praefect continued to be
regularly appointed, even under the empire, during

the enforced absence of all the higher magistrates vrbie

at the Latin festival. The right and duty of appoint- Penamm
mg a praefect belonged to the magistrate (kmg, TaUaarum.

dictator or consul) whose deputy he was, but it seems to have
been withdrawn from the consuls by the Licmian law (367),

except that they still nominated praefects for the time of the

festival. No formalities in the appointment and no legal

qualifications on the part of the praefect were required. The
praefect had all the powers of the magistrate whose deputy
he was, except that he could not nominate a deputy to him-
self His office expired on the return of his superior. There
could only be one city praefect at a time, though the dictator

Caesar broke the rule by appointing six or eight praefects

simultaneously.

Under the empire there was introduced a city prefecture

which differed essentially from the above^ Augustus occa-

sionally appointed a city praefect to represent him m his absence

from Italy, although the praetors, or even one of the consuls,

remained in the capital. In the absence of Tiberius from Rome
during the last eleven years of his reign (a d. 26-37) city

prefecture, hitherto an exceptional and temporary office, be-

came a regular and permanent magistracy; m all subsequent

reigns the praefect held office even during the presence of the

emperor in Rome. He was always chosen by the emperor and
usually from men who had held the consulship; his office was
regarded, like the censorship under the republic, as the crown-
ing honour of a long political career. It was not conferred for

any definite length of time, but might be held for years or for

life As under the republic, the praefect was not allowed to

quit the city for more than a day at a time. His duty was the

preservation of peace m the capital; he was, m fact, the chief

of the police, being charged with the supenntendence of the

streets, markets and public buildings. He was further entrusted

by Augustus with a summary criminal jurisdiction over slaves

and rioters, which was, however, gradually extended till m the

time of Severus or even earlier it embraced all offences by
whomsoever committed Further, he had the power of dealing

with civil cases where his interference seemed requisite in the

interests of the public safety, but such occasions were naturally

few By the beginning of the 3rd century, and perhaps earlier,

appeals to the emperor in civil cases were handed over by him
to be dealt with by the praefect. Except where special re-

stnctions interfered, an appeal lay from the praefect to the

emperor. Though not a military officer, the praefect com-
manded the city cohorts {cohortes urbanae), which formed part

of the garrison of Rome and ranked above the hne regiments,

though below the guards (see Praetorians). The military

power thus placed in the hands of the chief of the j>olice was one

of the most sorely-felt innovations of the empire. The con-

stitutional changes of Diocletian and Constantine extended

still further the power of the praefect, in whom, after the dis-

banding of the guards and the removal from Rome of the highest

officials, the whole military, administrative and judicial powers

were centred-

2. Under the republic judicial pT2ieiects(praefecti jure dicendo)

were sent annually from Rome as deputies of the praetors

to administer justice in certain towns of the Italian allies

These towns were called prefectures (praefecturae). After the

Social War (90-89 b.c.), when all Italy had received the Roman
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franchise, such prefectures ceased tjo exist in fact, though the
name was sometimes retainecL

3. Under the empire the praetorians or umpenal guards were
commanded by one, two, or even three praeferts {pratfecU

praelorto), who were chosen by the emperor from among the
knights and held office at lus pleasure. From the time of Alex-
ander Severus the post was open to senators also, and if a knight
was appointed he was at the same time raised to the senate.

Down to the time of Constantine, who depnved the office of

Its military character, the prefecture of the guards was regu-
larly held by tried soldiers, often by men who bad fought their

way up from the ranks In course of time the command seems
to have been enlarged so as to include all the troops m Italy

except the corps commanded by the city praefect {cohcftes

urbanae) Further, the praetorian praefec t acquired, m addition

to his military functions, a criminal junsdK'tion, which he
exercised not as the delegate but as the representative of the
emperor, and hence it was decreed by Constantine (331) that

from the sentence of the praetjorian praefect there should be no
appeal. A similar 3unsdictian m civil cases was acc^uired by
him not later than the time of Severus, Hence a knowledge
of law became a qualification for the post, which under Mrreus
Antonmus and Commodus, but especially from the time of

Severus, was held by the first jurists of the age {e^ Papiman,
Ulpian and PaullusX while the military quahfication fell more
and more into the background. Under Constantine the insti-

tution of the magtstri mihtum depnved the praetorian pre-

fecture altogether of its military character, but left it the
highest civil office of the empire

The title of " praefect ** was borne by various other Roman officials,

of whom we may mention the following —
4. Praefectus Soctum (soctoriMn) —Under the republic the con-

tingents fiimished to the Roman armies by the Italian allies were
commanded by Roman officers called praefecti soctum {<;octorum)

,

who were nominated by the consuls and corresponded to the
tnbunes m the legions

5 Praefeciiis Ciasstum —Down to neajr the close of the republic a
naval command was never held independently but only in connexion
with the command of an army, and, when the general appointed
an officer to command the fleet m his room, tnis lieutenant was
styled praefect of the fleet ** {praefecius classium) When in 311 b c
the people took the appointment of these lieutenants into their
own hands the title was changed from “ praefccts ” to duo vtrt

fMwiles, or
'' two naval men but under the empire the admirals

went by their old name of praefccts
6 Praefsetus Fabrum colonel of the engineer and artillery

corps (fabri) in a Roman army was called a praefect, he did not
belong to the legion, but was directly subordinate to the general in
command

7 Praefecius Annonae —The important duty of provisioning
Rome was committed by Augustus (between a D 8 and 14) to a
praefect, v/ho was appointed by the emperor from among the knights
and htskl office at the nupmal pleasure,

8 Praefecius Aegypit (afterwards Praefecius augustahs) —Under
the empire the government of Kgypt was entrusted to a viceroy
with the title of praefect,'* who was selected from the knights, and
was surrounded by royal pomp instead of the usual insignia otf a
Roman magistrate. He stood under the immediate orders of tlic

emperor. The exceptional position thus accorded to Egypt was
due to a regard on the part of the emperors to the peculiar character
of the population, the strategic strength of the country, and its

political importance as the granary of Rome, (J G. Fr.)

9 Praefecius Casirorutn, from the time of Augustus to Severus the
title of the commander of the fixed camps of the legions m different
parts of the empire. He was a purely military man appointed by
the emperor, usually a centurion whose term of 'service was com-
pleted Ftom the time of Domitian, when each legion had a separate
camp, the name of the legion was added to the title, e g, praefcctus
castrorum legioms xiu gem (C.I L in. 454) The duties of this
officer included * the anrangement of the camp and medical service,
the transport of the baggage, the construction of roads, bridges and
fortifications, the supply ot ammumtion and engineB of war

10 Praefecius the commander of the seven cobortes

vtgilum, a night police forx^e instituted by Augustus (a d 6). To
each cohort, consisting of about 1000 men (chiefly freedmen), was
entrusted the care of two of the fourteen city districts; one of its

chief duties was that of a fire brigade The pricing of tJie city had
foiJmerly been one of the duties of the aeddes, but was now trans-
fenred to the praefcctus vigilum, appointed by the emperor from the
equites He exercised Criminal junsdiction in cases of incendiarism
and offences committed against the Taw during the night, and in
later tiimed this jtmsdictioii was iconsidBirably CKtended*

The different kinds of ptacfocts are fully discussed in Mommsen,
Pdmtfiches StacUsrechi (1^87), vols. 11 , 111 , sec also T M Taylor, Con-
shtuhonal and Pdlxhcal History of Pome (i 89^ There is an excellent
monograph on the PraefecHcra ttrbts by P E Vigneaux (1896)
Mommsen deals very cursorily with the praefecius castrorum^ but
there is a special article by G. Wilmamis m Ephemeris eptgraphtca
(1^2), vol a

,

" De praetecto castrorum ct pracfecto legioms."
For the French pr^fet see Prefect. (X.)

PRAEMUNIRE (Lat. pra^manere, to pre-admonish or fore-

warn), in English law an offence so called from the" introductory
words of the writ of summons issued to the defendant to answer
the charge, “ Praemunire facias A.B.,’* &c., t ‘‘ cause A.B
to be forewarned From this the word came to be used to

denote the offences, usually ecclesiastical, prosecuted by means
of such a writ, and also the penalties they incurred. The statute

of Richard II ,
Purchasing bulls from Rome (1392), is usually

designated the Statute of Praemunire^ but it is only one of

numerous stringent measures (some still unrepealed, and, as

a body, of the mo*?! confused character) passed for the puz-

pose of putting restraint on the papal usurpation of authority

in England. From the beginning of the 14th century papal
aggression had been particularly active, more especially m two
forms The one, the disposal of ecclesiastical benefices, before

the same became vacant, to men of the pope’s own chooSing,

the other, the encouragement of resort to himself and his curia

rather than to the courts of the country. The Statute of

Provisois 1306, passed in the reign ot Edward I
,
was, according

to Coke, the foundation of all subsequent statutes of praemunire

This statute enacted “ that no tax imposed by any religious

persons should be sent out of the country whether under the

name of a rent, tallage, tribute or any kmd of imposition A
much greater check on the freedom of action of the pop>es was
imposea by the Statute of Provisors (1350-1351) and the Statute

of Praemunire passed in the reign c^f Edward III. The former

of these, after premising “ that the Pope of Rome, accroaching

to him the seignories of possession and benefices of the holy

Church of the realm of England doth give and grant the same
benefices to aliens which did never dwell m England, and to

cardinals, which might not dwell here, and to others as well

aliens as denizens, as if he had been patron or advowee of the

said dignities and benefices, as he was not of right by the laws

of England , . . ordained the free election of all dignities

and benefices elective m the manner as they were granted by
the king’s progenitors. The Statute of Piaemumre (the first

statute so called) 1353, though expressly levelled at the pre-

tensions of the Roman curia, excludes any direct reference to

It m actual words By it, the king “ at the grievous and clam-

orous complaints of the great men and commons of the realm

of England ” enacts “ that all the people of tlie king’s hgeance

of what condition that they be, which shall draw any out of the

realm m plea ” or any matter of which the cognizance properly

belongs to the king’s court shall be allowed tv;o months m which

to ans'wer for their contempt of the king’s rights 'm transferring

th«r pleas abroad. The penalties which were attached to the

offence under this statute involved the loss of all civil rights,

forfeiture of lands, goods and chattels, and imprisonment

during the royal pleasure

Many other statutes followed that of 1353, but that passed m
the sixteenth year of Richard II ’s reign is, as mentioned before,

usually referred to as the Statute of PraemuriMre. This statute,

after first stating “ that the right of recovenng the present-

ments to churches, prebends, and other benefices . . . be-

longeth only to the king’s court of the old Tight of his crown,

used and approved m the time of all his progemtors kings of

England,” proceeds to condemn the practice of papal trans-

iBition, and after rehearsing the promise of the three ^estates

of the realm to stand with the king m all cases touching his

crown and his regality, enacts that if any purchase or pursue,

or cause to be purcha^ or pursued in the court of Rome, or

elsewhere, any such translations, processes, and sentences of

excommunications, buHs, in^trummts or any other things what-

soever ... he and his notaries, abettors ^hd counsellors
”

shall be put out of the king’s protection, and tlienr lands,
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tenements, goods and chattels forfeit to the long, and they shall

be attached by their bodies or process made against them by
fraemumre facias. This statute, says Stubbs, was one of the

strongest defensive measures taken during the middle ages

against Rome and was called for by the conduct of the pope,

who had forbidden the bishops to execute the sentences of the

royal courts in suits connected with ecclesiastical patronage

The last ancient statute concerning praemunire, until the Refor-

mation, was an extension in the reign of Henry IV (1400) of

the Statute of Provisors, by which all persons who accepted any
j

provision from the pope to be exempt from canonical obedience

to their proper ordinary were subjected to the penalties pre-

scribed The range and description of offences subject to the

penalties of praemunire were greatly widened after the Refor-

mation, so that acts of a very miscellaneous character were from
tune to tune brought within the scope of enactments passed

for a very different purpose. For instance, the penalties of

praemunire were incurred, under an act of Queen Elizabeth

(1571), for denying the Queen’s title; and under anact of James I

the Statute of Monopolies (1623), for obtaming any stay of

proceedings (other than by arrest of judgment or a writ of error)

in any suit for a monopoly; under an act of Charles 1
. (1640) the

attempting to restrain the importation or making ot gunpowder
was a praemunire, m the reign of Charles IT. an act of 1661

made the asserting maliciously and advisedly, by speaking or

writing, that both or either house of parliament has a legis-

lative autlK>nty without the king, a praemunire In the same
reign, the Habeas Corpus Act 1679 made the committing of

any man to prison out of the realm a praemunme, unpardonable
|

even by the king. It thus appears that w'hile the Crown by
its prerogative might at any time remit the whole or any part

of the punishment incurred by a piaemuiure, an exception was
made in transgressions of the Statute of Habeas Corpus ^ An
act of William III (1695) made serjeants, counsellors, proctors,

attoineys, and all officers of courts practising wahout having

taken the proper oaths guilty of a praemunire By tJi*' Suc-

cession to the Crown Act 1707, verbally to assert the rights of

a person to the Crown contrary to the A(ts of Settlement and
Union IS praemunire (to do so by writing or pnnbng is treason)

The Royal Marriages Act 1772 is the last statute which sub-

jects any one to the penalties of a praemunire A peer charged

with praemunire is not entitled to trial by his pteis, but is to

be tried by a jury The most famous historical instance of a
prosecution on the Statute of Praemumie was that of Cardinal

Wolsey m 1529

Authorities —Statutes of the Realm, Coke, Institutes, Collier,

Ecclesiastical History, Hallam, Middl-e A^es, Reeves’ History of
English Law, Stephen’s Commentcu^ies on the Laws of En{jland, Sir

J Stephen's History of Cnirtnal Law, Sir f h, lomhn's Law Diction-

ary

,

Stubbs, Constitutional History (T A I
)

PRAENESTE (mod. Palestrma), a very anaent city of Latium,

lies 23 m E. of Rome by the Via PraeneisUna (see below), on
a spur of the Apennines faring the Alban Hills. To the natural

strength of the place and its commanding situation Praenestc

owed in large measure its historical importance There are

various legends as to its foundation. Objects in metal and
ivory discovered m the earliest graves prove that as early as the

8th or 7th century b.c Praeneste had reached a considerable

degree of civili»ation and stood in comm^cial relations not only

with Etruria but with the East. At this time the aty was prob-

ably under the hegemony of Alba Longa, then the head of the

Latin League. In 499 b.c., according to livy, Praeneste with-

drew from the I^tm League, in the list of whose members given

by Dionysius (v 61) it occurs, and formed an alliance with Rome.
After Rome had been weakened by the Gallic invasion (390)
Praeneste jomed its foes m a long struggle with Rome. The
struggle culmmated In the great Latin War (340-38), m which

the Romans were victorious, and Praeneste was punished for

1 Sir T. E. Toinlms says that there is only one instance of a prose-

cution on a praemunuo to be found in tlie state trials, in which case
the pena^es were infibeted a^n some persema for reusing to take
the oath of allegiance to Charles 11.

its share in the war by the loss of part of its territory. It was
not, however, like most other Latin cities, embodied in the
Roman state, but continued m the position of a city m alliance

with Rome down to the Social Wai, when it received the Roman
franchise (nn 90 B.r

, nrobably as one of those cicics which had
not rebelled or had laid down their arms at once), which m
215 B.c. some of Its citucns—^who had biavcly held Casilinum
f^inst Hannibal, and only surrendered when pressed by hunger
—had refused to accept.

As an allied city it furnished contingents to the Roman army
and possessed the right of exile {jus exiltt)^ t e persons banished
from Rome were allowed to reside at Praeneste To judge from
the works of art and inscriptions of this period (338 to 90 b.c

),

it must ha'i'e been for the place a time of prosperity, and even
luxury. The nuts of Praeneste were famous and its roses were
amongst the finest m Italy Tlie Latin rpoken at Praeneste

Avas somewhat peculiar,- and v^as ridiculed to some extent by
the Romans. In the cndl wars of Sulla the younger Manus
was blockaded in the town Ijy the SuHans (82 b c.); and on its

capture Manus slew himself, the male inlKahitants were mas-
sacred in cold blood, and a military colony was settled ofn part

of its territory, though, possilily owing to the extravagance of

the now coloni, we find that in 63 B r this was alieady in the

possession of large proprietors. It was probably in 82 b c. that

the city was removed from the hiH-sidc to the lower ground at

the Madonna dell’ Aquila, and that the temple of Fortune was
enhtrged so as to include much ci the space occupied by the

ancient city From an mscnption found m 1907 it appears
Uidt Sulla delegated the foundation of the new colony to

M Terentius \ arro Lucullus, wlio was consul in 73 bx Under

j

the empue Praeneste, from its ele\^atod situation and cool

' salubrious air, became a favourde summer resort of the wealthy

I

Romans, whose villas studded the neighbourhood Hv.race

I

ranked it with Tihur and Baiae, though as a fact it never

became so fashionable a residence as Tibur or the Alban Hills.

I

S ill, Augustus resorted thither
;
here Tibenus recovered from a

I dangerous illness, and here Hadrian probably built himself a
villa Marcus Aurelius also had a villa hei c. Amongst private

persons who owned villas at Praeneste were Pliny the younger
and Symmachus. Inscriptions show that the Inhabitants of

Praeneste were especi illy fond of gladiatorial shows.

But Praeneste was chiefly Lamed for its great tomplc of Fortune
and for its oracle, m coimexion with the temple, known as the

Praencstine lots ” {series praenesttnae) The oldest portion of

the sanctuary was, however, that situated on the lowest terrace

but one ILere is a grotto in the naluial rock, containing a
beautiful coloured mosaic pavement, representing a sea-scene

—

a temple of Poseidon on the shore, with various fish swimming
m tne sea. To the east of this is a large space, now open, but
once veiy pobs>ibly roofed, and forming a basilica m two storeys,

built against the rock on the north side, and there decorated with

pilasters also; and to the east again is an apsidal hall, often

identified with the temple itself, in which the famous mosaic

with scenes from the Nile, now m the Palazzo Bai berini on the

uppermost tcrrac/j, was found. Under this hall is a chamber,

which, as an mbcnption on its walls shows, served os a treasury

in the 2nd century b c. In front of this temple an obelisk

was erected in the reign of Claudius, fragments of vhich stiU

exist. The modem cathedral, just below the level of this

temple, occupies the civil basilica of the town, upon the facade
of which was a sun-dial, described by Vairo (traces of which may
still be seen) In the modem piazza the steps leading up to

tlus latter basilica and the base of a large monument were found
m 1907; so that only a part of the piazza represents the ancient
forum. As extended by Sulla the sanctuary of Fortune occu-

pied a senes of five vast terraces, whxch, resting on gigantic

^ Thus the Praenestines diortencd some words . they said coma
for tammodo for iantummodo <Plaut. True, m 2. 23; id.

Trtnum, m, i, 8, cf. CcMiuiicnt. on Festus^ p. 731, ed. landemann),
and inscriptions exlubit the forms Acmetneno and Tondfus for

Aqamcmno and Tyudarus, They said ncfroncs for wfrendes im the

sonse of tesUadi and ton^Uco for Motto fFestus, nefrendes ” and
tongere Cf, ^vantiUai^ u 5, 56,
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substructions of masonry and connected with each other by grand
staircases, rose one above the other on the hill in the foim of

the side of a pyramid, crowned on the highest terrace by the

round temple of Fortune. This immense edifice, probably

by far the largest sanctuary in Italy, must have presented a

most imposing aspect, visible as it was from a great part of

Latium, from Rome, and even from the sea. The ground at

the foot of the lowest terrace is 1476 ft. above sea-level; here

IS a cistern, divided into ten large chambers, in brick-faced

concrete. The goddess Fortuna here went by the name of

Primigenia (First-Born, but perhaps in an active sense First-

Bearer), she was represented suckling two babes, said to be

Jupiter and Juno, and she was especially worshipped by matrons.

The oracle continued to be consulted down to Christian times,

until Constantine, and again later Theodosius, forbade the

practice and closed the temple. A bishop of Praeneste is first

mentioned in a d 313. In 1297 the Colomia family, who then

owned Praeneste (Palestrina), revolted from the pope, but in the

following year the town was taken and razed to the ground. In

1437 the city, which had been lebuilt, was captured by the papal

general Cardinal Vitelleschi and once more utterly destroyed

It was rebuilt and fortified by Stefano Colonna in 1448 In

1630 It passed by purchase into the Barbenm family. Prac-

neste was the native towm of Aelian, and in modern times of

the great composer (Giovanni) Pierluigi da Palestrina.

The modern town of Palestrina, a collection of narrow and filthy

aUcys, stands on the terraces once occupied by the temple of Fortune
On the summit of the hill (2471 ft ), nearly a mile from the town,
stood the ancient citadel, the site of which is now occupied by a
few poor houses (Castcl San Pietro) and a ruined medieval castle

of the Colonna The magnificent view embraces Soracte, Rome,
the Alban Hills and the Campagna as far as the sea Considerable
portions of the southern wall of the ancient citadel, built m very
massive Cyclopean masonry of blocks of limestone, are still to be
seen, and the two walls, also polygonal, which formerly united the
Citadel with the town, can still be traced. The ruins of the vilU
attributed to Hadnan stand in the plain near the church of S Maria
della Villa, about three-quarters of a mile from the town Here
was discovered the Braschi Antinous, now in the Vatican. The
calendar, which, as Suetonius tells us, was set up by the grammarian,
M Vermis Flacciis, in the forum of Praeneste (the reference being to
the forum of the imperial period, at the Madonna dell* Aquila), was
discovered in the rums of the church ot S. A^apitus in 1771, where
it had been used as building matenal (C Hulsen m Corp tnscr, lat

and cd 1 230) Excavations made, especially since 1855, in the
ancient necropolis, which lay on a plateau surrounded by valleys

at the foot of the hill, and of the town, have yielded imx>ortant

results for the history of the art and manufactures of Praeneste
Of the objects found in the oldest graves, and supposed to date from
about the 7th century b c

,
the cups of silver and silvcr-gilt and most

of the gold and amber jewelry are Phoenician (possibly Carthagiman),
or at least made on Phoenician models, but the bronzes and some
of the ivory articles seem to be Etruscan No objects have been
discovered belonging to the period intermediate between the 7th
and 3rd centuries b c , but “ from about 250 n c onwards wc have
a senes of Praenestme graves surmounted by the characteristic
‘ pinc-apple ’ of local stone, containing stone coffins with nch
bronze ivory and gold ornaments beside the skeleton. From these
come tne bronze ctstae and specula with partly (but far from wholly)
Etruscan inscriptions, for which FVaeneste is renowned '* (Conway,
Ital Dial

)
Among these is the famous Ficorom casket, engravecl

with pictures of the arrival of the Argonauts in Bithyma and the
victoiy of Pollux over Amyous It was found m 1738 " The
casket are unique in Italy, but a large number of mirrors of precisely
similar style have been discovered m Etruria and are published
in full by the German Archaeological School at Rome Etruskische
^ptegeln,vo\ v sqq (Berlin, 1884) Hence, although a pnon it would
be reasonable to conjecture that objects with Etruscan character-
istics came from Etnina, the evidence, positive and negative, points
decisively to an Etruscan factory in or near Praeneste itself ** (Con-
way, ibid )

Most of the obiects discovered in the necropolis are

£
reserved in the Roman collections, especially in the Kirchenan
[useum (which possesses the Ficoroni casket) and the Barbenm

hbrary.
Sec E Fcrniquc, Prineste (Bibliothdque des Fxxiles Franj^ses,

fasc. 17, Pans, 1880); H. Dessau in Corp inscr lat, xiv. 288 sqq .

Corf tnscr etrusc vol. ii , O. Marucchl, Gutda archeologtca Jell*

antica Prenesie (Rome, 1885), and m Bulletitno comuneUe (XO04),

233 sqq , R S. Conway, Italic Dtalecis i 311 sqq.JCambndge, 1897);
T. Asnby in Papers of the Brtttsh School at Rome, i. 132 sqq ,

R. Delbrfick, Hellenisttsche Bauten in Latium, p 47 sqq (Berlin 1907)

;

Notutedegh Scavt,pas^tm, and especially D.Vailien (1907), p. 132,
&c : R. van Deman Magoffin, Topography and Munutpal History of

VIA—PRAETOR
Praeneste (Johns Hopkins University Studies, xxvi. 9, 10) (Baltimore,
1908) (J G. Fr , R. S C , T As )

PRAENESTINA, VIA, an ancient road of Italy, leading from
Rome E. by S. to Praeneste, a distance of 23 m , Gabii being

situated almost exactly half-way. At the ninth mile the road
crosses a ravine by the well-preserved and lofty Ponte di Nona,
with seven arches, the finest ancient bridge in the neigh-

bourhood of Rome. The line of the road is; considering the

difficulty of the country beyond Gabii, very straight. In

the stretch beyond Gabii it is only used as a track, and well

preserved. Half-way between Gabii and Praeneste is the

well-preserved single-arched bridge, known as Ponte Amato.

See T Ashby in Papers of the Brtttsh School at Rome, 1 149 sqq
(T. As.)

PRAETOR (Lat. prae-itor, he who goes before,’^ a leader*’)#

originally a military title, was in classical times the designation

of the lughest magistrates in the Latin towns. The Roman
consuls were at first called praetors; in the early code of the

Twelve Tables (450 b c ) they appear to have had no other title

By the Licmian law of 367, which abolished the military

tribunes with consular power and enacted that the supreme
executive should henceforward be in the hands of the two consuls,

a new magistrate was at the ‘^ame time created who was to be a

colleague of the consuls, though with lower rank and lesser

powers This new magistrate w'as entrusted with the exclusive

jurisdiction m civil cases, in other respects his powers resembled

those of the consuls. His distinctive title was the city praetor

{praetor urbanus), and in aftertime, when the number of praetors

was increased, the city praetor always ranked first. To this new
magistrate the title of praetor ” was thenceforward properly

lestncted.i About 242 the increase of a foreign population

in Rome necessitated the creation of a second praetor for the

decision of suits between foreigners {peregnm) or between
citizens and foreigners. This pi aetor was known at a later time

as the “ foreign praetor ” {praetor peregnnus) ^ About 227 two
more praetors were added to administer the recently acquired

provinces of Sicily and ^Sardinia. The conquest of Spam
occasioned the appointment of two more m 197, of whom one
governed Hither and the other Further Spam The number
of praetors, thus augmented to six, remained stationary till

Sulla’s time (82). But in the interval their duties vastly

multiplied. On the one hand, five new provinces were added
to the Roman dominions—Macedonia and Achaia in 146, Africa

m the same year, Asia in 134, Gallia Narbonensis in 118, Cilina

probably in 102. On the other hand, new and permanent jury

courts {quaestiones perpetuae) were instituted at Rome,over whicli

the praetors were called on to preside. To meet this increase

of business the tenure of office of the praetors and also of the

consuls was practically prolonged from one to two years, with the

distinction that m their second year of office they bore the titles

of propraetor and proconsul instead of praetor and consul. The
prolongation of office, together with the participation of the

proconsuls in duties which properly fell to the praetors, formed

the basis of Sulla^s arrangements He inci eased thenumbei of

the praetors from six to eight, and ordained that henceforward

all the eight should in their first year administer justice at

Rome and in their second should as propraetors undertake the

government of provinces. The courts ovei which the praetors

presided, m addition to those of the city praetor and the foreign

praetor, dealt with the following offences : oppression of the

provincials by governors {repetundarum), bribeiy {ambitus),

embezzlement {peculatus), treason {mafestaiis), murder {de stea-

ms et veneficts), and probably forgery {falsi), A tenth province

^ Some wnters, following Livy vi, 42, assert that at first the

praetorship was open to patricians only, but Mommsen {Rdm
Staatsrecht 11 195 [204] shows that this is probably a mistake
The election of a plebeian to the office for the first time in 337
was certainly opposed by the consul who presided at the election,

but there ^pears to have been no legal obstacle to it.

[His Official title in republican times was Praetor qut inter pere-

grinos jus dictt, under the empire Praetor qm inter ewes peregrinos

^us dial, until the time of Vespasian, when the abbreviated title

praetor peregnnus came into use.]
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(Gallia cisalpina) was added to the previous nine, and thus the

number of judicial and provincial departments corresponded

to the annual number of praetors, propraetors and proconsuls

The proportion, however, was not long maintamed • new pro-

vinces were added to the empire—Bithynia in 74, Gyrene about
the same time, Crete in 67, Syria in 64—^and one or more new
law courts were instituted To keep pace with the increase

of duties Juhus Caesar increased the number of praetors

successively to ten, fourteen and sixteen; after his time the

number varied from eight to eighteen

The praetors were elected, like the consuls, by the people

assembled m the comttta centunata and with the same formal-

ities 1 They regularly held office for a year, only m the

transition period between the republic and the empire was
their tenure of office sometimes limited to a few months ^ The
insignia of the praetor were those common to the higher Roman
magistrates—the purple-edged robe {toga praetexta) and the

ivory chair {sella curults)j in Rome he was attended by two
lictors, in the provinces by six. The praetors elect cast lots

to determine the department which each of them should ad-

minister. A praetor was essentially a civil judge, and as such

he was accustomed at or before his entry on office to publish an
edict setting forth the rules of law and procedure by which he
intended to be guided in his decisions As these rules were often

accepted by his successoi s, the praetor thus acquired an almost

legislatorial power, and his edicts, thus continued, corrected

and amplified from year to year, became, under the title of the

“ perpetual ” edicts, one of the most important factors m mould-
ing Roman law Their tendency was to smooth away the

occasional harshness and anomalies of the civil law by substitut-

ing rules of equity for the letter of the law, and in this respect

the Roman praetor has been compared to the English chancellor.

His functions were considerably modified by the introduction

of the standing jury courts {quaesttones perpetuae) Hitherto

the praetor had conducted the preliminary inquiry as to whether

an action would he, and had appointed for the actual trial of the

case a deputy, whom he instructed in the law applicable to the

case and whose decisions he enforced The proceedings before

the praetor were technically known as 'jus m distinction from
jtidtctum, which was the actual trial before the deputy judge

But in the standing jury courts (of which the first—that for

repetundae—was instituted in 149), or rather in the most im-

portant of them, the praetors themselves presided and tried

the cases These new courts, though formally civil, were sub-

stantially criminal courts, and thus a criminal jurisdiction was
added to the original civil jurisdiction of the praetors. Under
the empire various special functions were assigned to certain

praetors, such as the two treasury praetors {praetores aerarn),^

appointed by Augustus in 23, the spear praetor {praetor haS’>

ianus)y who presided over the court of the Hundred Men, which
dealt especially with cases of inheritance, the two trust praetors

{praetores iidetcotnmtssarn)^ appointed by Claudius to look after

cases of trust estates, but reduced by Titus to one, the ward
praetor {praetor tutelans), appointed by Marcus Aurelius to deal

with the affairs of minors; and the liberation praetor {praetor de

Itberahhus causis), who tried cases turning on the liberation of

slaves ^ There is no evidence that the praetors continued to

preside over the standing courts after the beginning of the 3rd

century a d
,
and the foreign praetorship disappears about this

time ^ Even the jurisdiction of the city praetor seems not to

have survived the reforms of Diocletian, though the office itself

continued to exist. But of the praetorships with special juris-

diction (especially the ward praetorship and the liberation

^ [Until the time of Tiberius, when their election was transferred
to the Senate.]

® [The age for the office was forty under the republic, thirty under
the empire.]

* [They took the place of the quaestors, this arrangement
continued till the time of Claudius ]

* [The fi >cal praetor {praetor fiscalts) was appointed by Nerva to
hear cla'ms preferred against the imperial fiscus

]
^ MdJrquardt conjectures with much probability that when

Caracalla extended the Roman franchise to the whole empire he
at the same time abolished the foreign praetorship.
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praetorship) some lasted into the 4th century and were copied
in the constitution of Constantinople

Besides their judicial functions, the praetors, as colleagues

of the consuls, possessed, though in a less de^ee, all the con-

sular powers, winch they regularly exercised m the absence of

the consuls ; but m the presence of a consul they exercised them
only at the special command either of the consul or, more usually,

of the senate Thus the praetor possessed military power
{tmpertum), even the city praetor, though attached by his office

to Rome, could not only levy troops but also in certain cir-

cumstances take the command in person As provincial gover-

nors the praetors had frequent occasion to exercise their military

powers, and they were often accorded a triumph The city

praetor presided over popular assemblies for the election of

certain inferior magistrates, but all the praetors officiating in

Rome had the right to summon assemblies for the purpose of

legislation In the absence of the consuls the city praetor, and
in default of him the other praetors, were empowered to call

meetings of the senate Public religious duties, such as the

fulfilment of state vows, the celebration of sacrifices and games,

and the fixing of the dates of movable feasts, probably only fell

to the praetors in the absence of the consuls But since m the

early times the consuls as a rule spent only the first months
of their year of office in Rome, it is probable that a consider-

able share of religious business devolved on the city praetor,

this was certainly the case with the Festival of the Cross-roads

{compitalta), and he directed the games in honour of Apollo from
their institution in 212. Augustus in 22 placed the direction

of all the popular festivals in the hands of the praetors, and it

is not without significance that the praetors contmued thus

to minister to the pleasures of the Roman mob for centuries

after they had ceased almost entirely to transact the business of

the state. (For the praetor as provincial governor see

Province ) (J G Fr , X )

A full account of the praetorship will be found in Mommsen,
Romisches Staatsrecht (1887b vol 11 ,

and P Willems, Drott public

romatn (1883), T M Taylor’s Con^tituHonal and Political History

of Rome (1899) will also be found useful There is a monograph by
E Labatut, Histoire de la prHure (i8(>8)

PRAETORIANS. In the early Roman republic, praetor

{qv) meant commander of the army : in the later republic

praetor and propraetor were the usual titles for provincial gover-

nors with military powers. Accordingly, the general's quarters

m a camp came to be called praetortum/* and one of the gates

porta praetona, and the general's bodyguard cohars praetorta^

or, if large enough to include several cohorts, cohortes prae-

toriae. Under the empire the nomenclature contmued with

some changes In particular cohortes praeiortae now designated

the imperial bodyguard This, as founded by Augustus, con-

sisted of nine cohorts, each 1000 strong, some part of which was
always with the emperor, whether in Rome or elsewhere. In

A D 23 his successor Tiberius concentrated this force on the

eastern edge of Rome in fortified barracks . hence one cohort in

turn, clad m civilian garb, was sent to the emperor’s house on
the Palatine, and large detachments could be despatched to

foreign wars. The men were recruited voluntarily, m Italy or m
Italianized districts, and enjoyed better pay and shorter service

than the regular army : they were under praefecH praetono (usually

two
,
later, sometimes three, rarely only one), who during most

of the empire might not be senators This force was the only

body of troops m Rome (save a few cohortes urbanae, a fire

brigade, and some non-Roman personal guards of the emperor),

or, mdeed, anywhere near the capital Accordingly it could make
or unmake emperors in crises—at the accession of Claudius in

A.D. 41, m 68-69, again late m the second century. But
Its normal influence was less than is often asserted Moreover,

Its prefects, since they were two and liable to be disunited, and
since they could not be senators, neither combmed with the

• In permanent forts and fortresses, praetonum probably denoted
strictly a residence the official headquarters buildmg (thot^h

commonly styled praetonum by moderns) was the prtnctpta. On
the other hand praetonum could denote any lord’s residence, even
on a civilian’s estate
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senaitors to restore an oligarchy nor themselves aspired as

pretenders to the throne These prefects were at first soldiers,

but later mostly lawyers who relieved the emperors of various

euvil and criminal jurisdiction. In the second century the

praetonan cohocrts became ten m nuanber, and at the end of it

Septimius Sev<|rus. reorganized them so that they consisted prac-

tically of barbarian soldiers and held constant conflu t with the

people of Rome. At the end of the third century the praefecU

practorto were reconstituted as four officers, each rulmg one

quarter of the now divided empire In 312 the Praetorian

Guard was suppressed by Constanifcmc Their barracks at Rome
covering a rectangle of 39 acres (1210 by 1410 ft) were included

by Aurdilan m the walls of Rome, and tliree sides of the enceinte

can stiil be seen near the Porta Pia, with brickwork as old as

Tibenus the interior (now barracka for the Italian army) is

archaeologicaliy less mteresUng.
FRAETORIUS, MICHAEL (1571-1621), German musical

historian, theorist and composer, was born at Kreiizberg, in

Thunngia, on the 15th of February 1571. His father’s name
was Michael Schultheis.^ While lie was still quite young he
VLSIted the university of Frankfort on the Oder for three years.

Here he stuched philosophy, and on the death of his brother, on
whose support he relied, he was given a post as organist m the

town He acted as kapellmcustcr at Luneburg early m life,

was engtiged first as organist and later as kapellmeister and
secretary to the duke ot Brunswick-Wolfenbuttel, and was
eventually rewarded for his long services with the priory of

Ringelheim, near Goslar He died at WolfenbutteJ on the 15th

of February 1621 Of lus very numerous compositions copies

are now very scarce 'Ihe most important arc Polyhynmta

(15 Aols.), Mtisae Sioniae (16 vols ), and Musa Aonia (g \ols.),

all written partly to Latin and partly to German words But
more precious than all these is the Syntagma mus/rum vols

and a rahter of plates, jto, Wittenberg and Wolfenbuttel.

1615-1620) In the original prospectus of the work four

volumes were promised, but it is certain that no more than
three were ever published The fourth volume mentioned in

Forkel’s catalogue is clearly nothing but the cahicr of plates

attached to vol n

The chief value of this very remarkable work lies in the

information it gives concerning the condition of instrumental

music in the early years of the 17th century The plates

include excellent representations of all the musical instruments

m use at the time they were published, together with many
forms even then t?rcated only as antique curiosities The work
thus throws a light upon the earlier forms of instrumental

music which to the historian is invaluable In fact, without
the information bequeathed to us by Praetonus it would be
impossible to reconstruct in theory the orchestra of the earlier

half of the 17th century, during which the opera and the oratorio

both sprang into existence, or even to understand the descrip-

tions left US’ by other less careful writers

PRABTOTTII (also called' npairrrriot), a tribe of ancient

Italy mhabiting the south of Picenum. Their territory lay

between the nverb Vomanum^ and Tessmnus (Plmy in. § iro),

and therefore included Castrum Novum, Interamma and the

TVuentus, as well os probably the onginal of Hadna From
this* name' was derived the medieval form AprtUtum (quoted by
Ki€fpert in hre Alte Gfographt^e), and hence the modem Abnizzo
(more commonly m the plural git Airuzstt), denoting the whole
central mountain land of Italy We have no evidence, except
their name, and that throws no light on their language, for

separating them from the other inhabitants of Picenum (^ ti.)

(R. S C.)

PRAGMATIC SANGTKm (Lat pragmaitca saticHo, from the

Gr. irfAyfia, busmess), dngmally a term of the later Roman
law. It IS found' in the Theodosian and Justmian codes^ together
with such variants as a pmgmaHcumy pragmaitca yussto^ com-
mand, annotatw, an imperial rescript, constiiuito, a regulation,

* German Schultz or ^chultzt {%chuUhe%s%)

^

meaning the head-man
of a tbwnship, latinized into praetor or praetonus Many other
members of the family of Praetonus were eminent as musicians

and pragmaticum resmptum. It wasi a decision of tbe state;

dealing with some interest greater than a question in dispute

between pnvate persons, and was given for some caaamumty
(ttnwersttas korntnum)^ and for a public cause. In more recent

times It was adopted by those countries which followed the
Raman law

, and m particular by despotically governed countries

where the rulers had a natural tendency to approve of the

maxims and to adopt the language of tbe j^mpcrial Roman
lawyers. A pragmatic sanction, as the temx was used by them,

was an expression of the will of the sovereign or “ the prjnce,’^

defining the limits of his own power, or regulating the succession

Justinian regulated the government of Italy after it had been
reconquered from the Ostrogoths by pragmatic sanctions.

In after ages the kmg of France, Charles VII
,
imposed limits

on the claims of the. popes to exerase j’unsdiction in his dominions

by the pragmatic sanction of Bourges in 1438. The emperor
Charles VI, settled the law of succession for the dominions of

the house of Habsburg by pragmatic sanction first published on

the 19th of April 1713, and thereby prepared the way for the

great war which ensued upon his death. Philip V
,
the first of

the Bourbon kings of Spam, introduced the Sahe law by a

pragnwtic sanction-, and his descendant, Ferdinand VII
,
revoked

It by another The term was not used m England even for such
things as the will by which Henry Vlil. regulated the succession

to the throne, which would have been a pragmatic sanction in a
country of the Roman law The term and the thing signified

by it have become obsolete owing to the spread of constitutional

govemnaent m modern Europe
PRAGMATISM, in philosophy, etymologically a theory or

method of deahng with real things (Gr TrpdyjjiaTa: cf

irpayfiartKOi, versed m affairs) Pragmatic,” as here employed,

IS not used m the common colloquiad sense of ‘‘ pragmatical,”

te '‘fussy and positive,” nor in the historical sense, as in

" Pragmatic Sanction,” of “ relating to affairs of state,” but in

the sense of practical or efficient - Prag.natism, as a general

philosoplm doctrine or mental attitude, can only be undei stood

as part of a reaction agamst the intellectualistic speculation

which has characterized most of modern metaphysics It

arises from a general awakening to the fact that the growth
of our pyschological and biological knowledge must profoundly

transform the traditional epistemology. It follows that “ prag-

ncuLtic ” hnes. of thought may originate from a multiplicity of

considerations and in a vanety ot contexts* These, however,

maybe conveniently classified under four mam heads—psycho-
logical, logical, ethical and religious—and the history of the

subject shows that all tliese have contributed to the develop-

ment of pragmatism.

1 Psychologically, pragmatism starts from the efficacy and all-

pervasiveness of mental activity, and points out that interest,

attention, selection, purpose, bias, desire, emotion, satisfaction,

&c
,
colour and control all our cognitive processes. It insists

that all thought is personal and purposive and that '' pure ”

thought IS a figment A judgment winch is not prompted by
motives and inspired by interest, which has not for its aara the

satisfaction of a cognitive purpose, is psychologically impossible)

and It IS, therefore, mistaken to construct a logic which abstracts

from all these facts. Nor is the presence of such non-intellectual

factors m thmkmg necessarilly deleterious • at any rate they are

meradicahle. Truths are always on one side matters of belief,

and bcliets arc ukimately rules for action. The whole function-

ing of our mental apparatus is directed upon yielding the right

response to the stimulations of the environment, and is valuable

if and in so far as it does this The “ psychologism ” thus

mtroduqed into logic amounts to a systematic protest against the

notion of a dehumanized thought and the study of logic in

abstraction from actual psychic process

2 In Its logical aspect pragmatism oripnates in a criticism

of fundamental conceptions like truth,” error,” fact
”

2 The New English- Dtettonary quotes for nine distinct senses oi
the word, of which the philbsophic is the eighth The seven earlier

ones are all more or less obsolescent, and their very number shows
that ihc meaning of the word was very vague
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and reality,^ the current accounts of which it finds untenable

or unmeaning. “ Truth/' for example, cannot be defined as

the agreement or correspondence of thought with reality,”

for how can t^ougiit determine whether it correctly “ copies
”

what transcends* it ? Nor can our truth be a copy of a transr^

cendent and absolute truth (Dewey), If it be asked, therefore,

what such plirases mean, it is found that their meaning is really

defined by their use. The real difference between two* concep-

tions lies in their application, m the chfferent consequctures for

the purposes of life which their acceptance carries When no
such “ practical ” difference can be found, oonceptioos are

identical; when they will not work,” i r; when they thwart
the purpose which demanded them, they are false ^ when tliey

are inapplicable they are unmeafliHig (A. Sidgwick). Hence
the principle of Peirce ” may be formulated as being that
“ every truth has practical consequences, and these are the test

of Its truth ” It IS clear that this (i) imphcitly considers truth

a,s a value, and so connects rk with the conception of good, and

(2) openly raises the question—What is truth, and how is it to

he distinguished from error ? This accordm^y becomes the

central problem of pragmatism Thrs same issue also arises

independently out of the breakdown or rationalistic theones

of knowledge (F H Bradley, H H Joachun) logical analysis,

after assuming that truth is independent and not of our malung,

has to confess that all logical operations involve an apparently

arbitrary interference with their data (Bradley) Agam, it

assumes an ideal of truth which tiims out to be humanly unat-

tainable and incompatible with the existence of error, and an
ideal of science which no human science can be conceived as

Attaining The obvious way of avoiding the scepticism into

which rationalism is thus driven is to revise the assumptions

about the nature and postulates of trutii which lead) to it.

3. The ethical affinities of pragmatism spring from the

perception that all knowing is referred to a purpose. This

at once renders it “ useful,” t e. a means to an end or “ good.”

Completely “ useless ” knowledge becomes impossible, though
the uses of knowledge may still vary greatly in character, m
directness, and m the extent and force of their appeal to different

minds This relation to a “ good ” must not,, however, be
construed as a doctnne of ethics in the narrower sense, nor is

Its “ utilitarianism ” to be confused with the hedonism, of the

British associationists. Useful ” mean& good for an (any)

end,” and the good ” which tlie ‘‘ true' ” claims must be

understood as cognitive. But cognitive good ” and moral
“ good ” are brought into close connexion, as species of teleo-

logical good ” and contributory to ‘‘ the Goofi” Thus only

the generic, not the specific, difference beti^’^ecn them is abolished.

The **
true ” becomes a sort of value^ like the beautiful and the

(moral) good. Moreover, smee the “ real ” is the object of the
“ true/' and can be distinguished from the “ unreal ” only by
developing superior value in the process of cognition which
arnves at it, the notions of reality ” and fact ” also turn out

to be* disguised forms of value. Thus the dualism between
judgments of fact and judgments of value disappears r whatever
” facts ” we recogniae are seen to be relative to the complex
of human purposes to which they are revealed. It should

further be noted that pragmatism conceives “ practice ” very

widely : ft mcludes everything related ta the cemtroi of expen-
ence. The dualism, therefore, between “ practice and
theory” also vana^es; a theory” unrelated to practice

(however indirectly) is simply an illusion. Lastly it may be
pointed out thait, as asserting the efficacy of thought and
the reality of choice, pragmatism involves a real, though
determinable, mdetennmation’ m the course of events

4. Pragmatism has very distinctly a anknexMm with religion,

because it explains, and to some extent justifies, the faith-

attitude or wilt to believe, aind those who study the psychology

of religion cannot but be impressed with the pragmatic nature

of this attitude. If the whole of a man's personality goes to

the makiTig of the truth he accepts, it is clear that his beliefs

are not matters of
** pure reason,” and* that hta passional aad

volitional nature must contribute to them and cannot validly

be excluded. His religion also is ultimately a vital attitude

which rests* on his interests and on his choices between, alterna-

tives which are real for him. It is not however asserted tlmt his

mere willing to believe is a proof of the truth of what he wishes
to believe, any more than a will to disbelieve justifies disbelief.

His will to believe merely' recognizes that choice is necessary and
implies risk, and puts him m a position to obtain verification

(or disproof). The pragmatic claim for religion, therefore, is

that to those who will t^ the first step and will to believe an
encouraging amount of the appropriate verifications accrues.

It M further pointed out that this procedure is quite consonant
with the practice of science with regard to its axioms. Origm-
ally these arc always postulates which have to be assumed before

they can be proved, and thus m a way “ make ” the evidence

which confirms tliem. Scientific and religious verification

therefore, though superficially distinct, are alike in kind
The pragmatic doctnne of Uuth, which it is now possible to

outline, results from a convergence of the above lines of argument.
Becairse truth is a value and vitally valuable, and all meaning
depends on its context and its relation to us, there cannot be any
abstract ” absolute truth disconnected from all human pur-

poses Because ajl truth is primarily a claim wfuch may turn

out to be false, it has to be tested. To test it is to try to dis-

tinguish between truth and falsity, and to answer the question

—

W hat renders the claim of a judgment to be true, really true ?

Now such testing, though it varies greatly m different depart-

ments of knowledge, is always effected by the consequences to

which the claim leads when acted on Oily if they are good ”

IS the claim validated and the reasoning judged to be ” right ” •

only if they are tested docs the theory of truth become intelligible

and that of error expbcablc If, therefore, a logic fails to employ
the pragmatic test, it is doomed to remain purely formal, and
the possibility of applying its doctrines to actual knowing, and
their real validity, remain in doubt. By applying the pragmatic
test on the other hand, it is possible to describe liow truths are

developed and errors corrected, and how in general old truths

are adj;Ustcd to new situations This making of truth ” is

(xinceived as milking for greater satisfaction and greater control

of experience. It renders the truth of any time relative to the

knowledge of the time, and precludes the notion of any rigid,

static or incorrigible truth. Thus truth is continually being

made and re-made. If the new truth seems to be such that our

cognitive purposes would have been better served by it than
they were by the truth we had at the time, it 13 antedated and
said to have been “ true all along ” If an old truth is improved

upon, It IS revalued as “ false.” To this double process there

IS no actual end, but ideally an absolute ” truth (oc system of

truths) would be a truth which would be adequate to every

purpose.

Extensions of pragmatism in a variety of directions readily

suggest themselves, and indeed only the doctrine of truth; in

tlie above sketch can be treated as strictly mdispensahle. If

however the logical method of pragmatism is critically applied

to all the sciences, many doctrines will be cut out which have
little or no “ pragniiabK: value.'' This all-round application

of the pragmatic method has received the name of “ humanism ”

It expressly reflers itself to the nuaxim ot Protagoras that man
13 the measure of all things/' and is best conceived as a protest

against the assumption that logic can treat thought in ahstracr

tion from its p-sychological context and the personakty of the

knower,. t e that knowl^ge can be delmmamzed To arbitrary

and unvenfiable metaphysical speculation, and to forms of

“ absolutism ” which have lost touch with human mterestsy

this humanism is particularly destructive. It emphasizes

still more than pragmatism the personal aspect of all knowing
and its contribution to the making of reality ” which neces-

sarily accompanies the making of truth. But it also goes on
to race the question whether the makmg of reality for our

knowledge does* not, m view of the essentially practical nature

of knowledge, imply also a real making of reality by us, and so

thuour light upon the whole genesB of reality. In this direction

pragmatism may ultimately kad to a number of metaphyaiev
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each of which will represent a personal guess at a final synthesis

of experience, while remaining essentially undogmatic and

improvable. The great variety and impermanence of meta-

physical systems m the past thus find their explanation ; they

were all along what they are now recognized as being, viz

personal efflorescences provoked by a totality of experiences

which differed m each case.

As regards the history and bibliography of pra^atism, the term
was first invented by C. S Peirce in discussions with William James
at Harvard Umversity, and its meaning was expounded by him
m an article on *' How to make our Ideas clear in the Popular
Science Monthly for January 1878. The pragmatic test of truth
was referred to by James in his Wtll to Believe (1896, p 124, in a
paper first published m 1881) The validity of the argument from
consequences and the connexion of truth with what “ works " was
asserted k propos of A. J Balfour's Foundations of Belief by A Seth
Pnngle-Pattison in his Mans Place in Cosmos (1897, p 307) But
the word “ pragmatism " itself first occurs in print in 1898, in James's
pamphlet on Theorettcal Conceptions and Practical Results^ and again
m his Varieties of Religious Experience (1902, p 444) It was rapidly
taken up, first byW Caldwell in Mind (1900, new senes, No 36), and
by F C. S Schiller in Personal Idealism (1902) James lumself at
first developed chiefly the psychological and ethical aspects of the
doctnne in nis epoch-making Principles of Psychology (1890) and his

Will to Believe The application to logic, therefore, was mainly
made by his followers, John Dewey and his pupils, in the Chicago
Decennial Publtcattons and cspcciaUy in their Studies in Logical

Theory (1903), where, however, the term used is " instrumentalism,"
and by F C S Schiller, in " Axioms as Postulates " (in Personal
Idealism, ed H Sturt, 1902), in Humanism (1903), in w'hich that
te m was proposed for the extensions of pragmatism, m Studies in
Humanism (1907), and in Plato or Protagoras (1908) All these

logical and philosophic developments were popularly expounded
by James in his Pragmatism (1907), followed by A Pluralistic

Universe (1908) and Th^ Meaning of Truth (1909) H H Baw cn s

The Principles of Pragmatism (1910) is a popular sketch Alfred
Sidgwick's logical wntings, especially his Distinction (1892) and
The Use of Words in Argument (1901), represent an independent
development For the religious applications see G Tyrrell (Lex
orandt, 1903, Lex credendi, 1906) Among cntical wnters on
the pragmatic side may be mentioned H Sturt (Idola theatri,

1906), and H V Knox (Mind, new senes, No 54) Iherc is

already a large controversiad literature m the plulosorihic journals,

and two cntical works appeared in 1909 J B Pratt, What is

Pragmatism? (iqog),2knd A.Schinz, Anti-Pragmatism (1909) Outside
the English-wnting world, identical or kindred tendencies arc
represented m France by Leroy, Poincar6, Bergson, Milhaud,
Blondel, Duhem, Wilbois, Pradines, in Germany by Mach, Ostwald,
Simmel, Jerusalem, Goldscheid, Jacoby, in Itiy by Papim, Prez-
zoluu, Vailati, Troiano In addition there are numbers of partial
pragmatists, e g G Santayana (The Life of Reason^ 1905) Vanous
anticipations of pragmatism in the history of philosophy arc noted
in Schiller’s Plato orProtagoras ? (1908) (F C S S )

PRAGUE (Ger. Pra%\ Bohemian Praha), the ancient capital

of the Bohemian kingdom, residence of an archbishop and
an Imperial governor, and the meeting-place of the Bohemian
Diet The population of the town, including the suburbs that

have not yet been incorporated with it, was 460,849 m 1906
Somewhat under a fifth of the population are Germans, the rest

belong to the Bohemian (Czech) nationality. Prague is situated

on both banks of the river Vltava (Ger. Moldau) in 50° 5' N ,

14^25' E, 150 m N W of Vienna and 75 SSE of Dresden
The city is divided into eight districts,which are numbered thus

I. Star6 m6sto (the old town), II. Nov6 mfeto (the new town),
III. Maid strana (the small side quarter ''), IV Hradcany,
V. Josefsk6 m^sto (Josephus, formerly the Jewish, town); VI
VySehrad; VII. Holesovic-Bubna, VIII the suburbs Karlin
(Ger. Karolmenthal), Vmohrady and Smichov are not yet
incorporated with the city Prague was by its geographical
situation naturally destmed to become the capital of Bohemia,
as it lies in the centre of the country. The origin of Prague
goes back to a very early date, though, as is the case with most
veiy ancient cities, the tales connected with its origin are no
doubt legendary The earliest mhabited spot within the pre-
cincts of the present city was the hill nam^ Vysehrad (higher
castle, acropolis) on the right bank of the Vltava. Here the
semi-mythical prince Krok, his daughter Libusa, and her
husband the peasant Pr&nysl are stat^ to have resided. To
Libusa is attributed also the foundation of a settlement on the
opposite bank of the Vltava on the Hraddany hill. The ancient

Bohemian chronicler Cosmas of Prague gives a very picturesque

account of this seim-mythical occurrence.

It is probable that at an early period buildings sprang up in

those parts of the present Star6 mSsto and Maid strana that are

situat^ nearest to the banks of the river. These banks were
from a very remote period connected by a bridge. This bridge

was probably situated very near the spot where Charles IV
afterwards built the famed “ bridge of ri*ague.y It is probable

that independently of the Hradcany and Vy^hrad settlements

a certain number of buildmgs existed as early as 993 on the site

of the present Pofic Street (near the station of the state railway).

The city continued to mcrease, and during the reign of King
Vratislav (1061-1092) many Germans were attracted to Prague.

In 1235 Kmg Wenceslaus I. surrounded the old town—that

is to say, the buildings on the right bank of the Vltava—with a
w'all and ditch. These fortifications, startmg from the river,

followed the line of the present Elisabeth Street, the Pfikopy
or Graben—which therefrom derives its name, signifymg ditch

or trench—and then that of the Ovocna and Ferdmandova
Streets. The Jewish quarter was included m the fortifications,

but it was divided by gates and a wall from the old town. King
Ottakar II also contributed greatly to the enlargement of

league. The still extant fortified towers of the Hrad6any
belong to his reign The sovereign, however, to whom Prague
is most indebted is the emperor Charles IV. (Charles I., as king

of Bohemia) He has rightly been called the second founder

of Prague. He founded the university, one of the oldest on
the Continent. It immediately became famous all over Europe
and students flocked to it from all countries The town soon

became too small, and it is probably m consequence of this that

Charles determined to found the new town.’^ This, which
includes the greater part of the modem city, was surrounded

by walls, which startmg from the foot of the Vy§ehrad included

the small already-existing settlement of Pofi6 and then adjoined

the borders of the old town from the begmning of the present

Phkopy Street up to the river. During the Hussite wars Prague
suffered greatly. Two of the greatest battles of the Hussite

wars, that of the ^likov and that of the Vy^ehrad (both 1420),

were fought on the outskirts of Prague, and after the last-named
battle tne ancient Vy§ehrad castle was entirely destroyed. The
Bohemian nobles m alliance with the citizens of the old town
attacked and conquered the new town, which for a time lost

Its privileges and became subject to the old town. Prague

gradually recovered during the reign of King Georgeof Podebrad,
and became yet more prosperous during that of Kine Vladislav.

Durmg the reign of Ferdinand I. of Habsburg (^i526“i564)

Prague played a considerable part m the opposition to that

prince caused m Bohemia by his endeavour to reduce both
the political and religious liberty of the country. When the

antagonism between the Romanist dynasty and the Bohemian
Protestants culminated in the troubles of 1546 and 1547 and the

Bohemians, after a weak and unsuccessful attempt to assert their

liberties, were obliged to submit unconditionally to the house
of Habsburg, Prague was deprived of many of its liberties and
privileges The burgomaster of the old town was one of those

who were decapitated in the Hrad^^any Square (Aug 20, 1547).

Ferdinand had summoned a meetmg of the estates on that

day at the adjoining Hradcany palace, and it became known as

the “ bloody diet *'{Krvavy hnm)
The importance of the city of Prague greatly increased durmg

the reign of Rudolph II That sovereign chose Prague as his

permanent residence and it thus became—^as Rudolph, besides

being king of Bohemia, was also German emperor, king of

Hungary and ruler of the hereditary Habsburg lands—the

centre of his vast domains. It was in Prague that the Thirty

Years^ War broke out. On the 23rd of May 1618 the Protes-

tant nobles of Bohemia threw from the windows of the council

chamber of the HradCany palace two of the Imperial councillors

who were accused of having mffuenced in a manner unfavourable

to the Bohemians the emperor Matthias, who was also kmg of

Bohemia. War broke out and continued when in 1619 Matthias

was succeeded by Ferdinand. In the same year the Bohemians
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elected as their king Frederick of the Palatinate, and both he

and his wife Elizabeth of England were crowned m St Vitus’s

Cathedral On the 8th of November 1620 the Bohemian forces

were decisively defeated by the Imperialists on the White
Mountain at the outskirts of Prague Tlie town submitted on the

following day and the whole country was quickly subdued by the

Imperialist armies On the 21st of June 1621 the principal

leaders of the rising against the house of Habsburgwere beheaded

in the market of the old town near the town hall. In 1631

Prague was occupied for a short time by the Saxon allies of

Gustavus Adolphus, king of Sweden, but the Imperial armv led

by Wallenstein soon obliged them to retire. In 1648 a Swedish
army stormed the Maid strana and Hrad^any The citizens, now
entirely Romanists, bravely defended the bridge, and the Swedes
ere unable to obtain possession of the part of Prague situated

on the right bank of the Vltava. In November the news of

tl e conclusion of the peace of Westphalia reached Prague and
put a stop to hostilities

Henceforth the history of Prague continues uneventful for

a considerable period During the Austrian War of Succession

It again became the scene of important events On the 26th

of November 1741 Prague was stormed by an army consisting

of Bavarians, French and Saxons which upheld the cause of

Charles, elector of Bavaria, who claimed the succession to the

Bohemian throne and to the other domains of the house of

Habsburg A large part of the Bohemian nobility did homage
to Charles, and he was crowned king of Bohemia in St Vitus’s

Cathedral on the 17th of December 1741 The rule of the

Bavarian prince lasted, however, hut a very short time On the

27th of June T742 the armies of the empress Maria Theresa

began to besiege the French army of Marshal Belle-Isle in Prague,

and the French commander was obliged to evacuate the city in

Decembei 1742 In the spring of the following year Maria
Theresa ariived at Prague and was crowned there, but m 1744
the city w^as again the scene of warfare In that year Frederick

the Great of Prussia invaded Bohemia and obtained possession

of Prague after a severe and prolonged bombardment, m the

course of which a large part of the town was destroyed The
Prussian occupation was^ however, of short duration At the

beginning of the Seven Years’ War Prague was—m 1757—agam
besieged by Frederick the Great after he had defeated the

Austrians in a battle between the 2i?kov and Poc^ernic (com-
monly called the battle of Prague, see Seven Years’ War)
In June of the same year the Austrian victory at Kolin obliged

the Prussians to raise the siege Prague, which had suffered even

more during the second bombardment, now enjoyed a long

period of quiet

In the beginning of the iqth centui^^ Prague, which had
become almost a German city, became the centre of a movement
that endeavoured to revive the almost extinct Bohemian nation-

ality This movement was greatly aided by the foundation

of the Society of the Bohemian Museum ” m 1822 Several

patriotic Bohemian noblemen founded this assoiiation. The
collections belonging to it and its library were at first housed m
the MaM strana, then in a somewhat larger building m the

Pfikopy. They are now in a large handsome building at the

top of the Vdclavsk^ Ndm^sti In connexion with the Bohemian
museum a society named Matice (treasury) was founded, which
published editions of the ancient Bohemian works, as well as

writings of modern Bohemian authors.

This movement was at first purely literary, and only in 1848
assumed a political character. It was determined to hold at

Prague a Slavic congress ” at which all Slavic countries were
to be represented During the sittings of the congress troubles

broke out which originated in an insignificant conflict between
students and soldiers of the garrison. Barricades were erected

and the town finally surrendered unconditionally after a severe

bombardment (June 1848). In 1866 the Prussians, who had
invaded Bohemia, occupied Prague (July 8) without encountei-
ing any resistance At the Blue Star ” hotel in Prague also

was signed the treaty which ended the war between Austria
and Pmssia (Aug 23).

In the years of peace that followed, the development of
Prague was constant and vast. The removal of the fortifications

greatly assisted this development. The communities of Vyieh-
rad (1883), Holesovic-Bubna (1884) and Libeh (1901) were
consecutively included in the city. Occasional riots, such as
in 1897, when the Bohemians were exasperated by the action

of the Vienna government which restricted the use of the national
language m the law courts, and in 1905, when the people

demanded an extension of the suffrage, have not interfered with
the increasing prosperity of the city, and their importance has

been greatly exaggerated

Though numerous ancient monuments at Prague have been
destroyed m consequence of intestine strife and foreign warf.ire, the
city still contains many of great value and may be considered one
of the most interesting cities of central Europe The natural
situation of the town has also at all periods been gieatly admired
The centre of the old town and indeed of the entire community of
Prague IS the town hall (staromlstskd radntu)^ which is sunounded
by the market-place, the scone of the execution of the Bohemian
patriots in 1621 The buildings of the town hall date from various
periods Its oldest parts arc the towc r and the chapel of St 1 awrence,
built in 1381 The adjoining ancient council chamber tlaics from
the reign of King Vladislav (1471-1516) The modern hall that
IS now used for the meetings of the town council is decoiatod by
tw'o paintings of the Bohemian artist Wenceslaus Brozik, which
represent Hus before the council of Constance, and the election of

Gcoige of Podtbrad as king of Bohemia In the market-place
opposite the town hall is situated the ancunt Ty n church, memorable
as having been the religious centre of the Ilussitc movement A
chapel connected w^ith the so called Tyii or maikct place of the
Germ ill tiaders stood here from the earliest times, but the present
building was begun in the 14th century, and completed in the 15th
during the reign of George of Podt'bratl The fine fayale built bv
that king was foimcrly adorned with a statue of King George, who
was represented as holding a sw^ord pointing upward to a representa-
tion ot the chahcc, the emblem of the Hussite Chuich Both statue
and chalice weic removed by the Jesuits in 1O25 In the mtc'nor
of the church the tomb of th( astronomer Tycho Brahe is notable,

as IS the very ancient pulpit from which the Hussite archbishop
ohn of Rokycan pi cached In earlier days the Church rcformcis
lilit:^ and Hus also preached hcie Close to the town hall is tlic

Joseph-Stadt, the ancient ghetto of Prague The synagogue is

one of the oldest m Europe, and the adjoining cemetery —part of

which has unfortunately been destroyed in the course of the modern
sanitary improvement of this part of Prague—has gicat historical

interest Tne university founde I by Charles IV m i ^48 played a
great part in the history of Bohemia during the Hussite wais The
lecture-rooms and other institutions connected wnth the two univer-
sities—m 1881 and 1882 a Bohemian university was founded though
the German one continued to exist—arc now housed in two vast
buildings known as the Carolmuin and the Clemcntinum The
Carolinum, first built about the y ear i ^83 but frequently altered,

has a closer connexion witli Hus and the Hussite movement than
any other building at Prague It wps the scene of many religious

discussions, and it was here also that the Bohemian nobles met
before the uprising of 1618 The large part of the lecture-rooms, tlie

observatory and the very valuable library are in the Clemcntinum
This building was formerly a college of the Jesuits, w'ho established

themselves in Pi ague in 1556 and erected these extensive bull lings

at various periods between 1578 and 1715 1 he Celetna ulice, which
leads from the town hall to the limits of the old town contains at

its extremity the so-called powder towci {pra^na brana) It occupies

the spot where one of the old town gates was situated, and was built

by King Vladislav in that elaborate style of architecture which is

known as the style of Vladislav The building was very skilfully

rcstoievl in 1880-1883 The powder tower stindi at the corner of

the Prikcpy (in Gei Grahen) which with its continuations, the

OvocnA ulicc and the Fcrdinaiidowl ulice, is the most animated
part of modern Prague At the extreme end of the Ferdinandovd
ulice IS the modern Bohemian national theatre

The “ new town ” of Prague, though not ociual in interest to the
“ old town," IS also well worth notice At the extremity of the
lacc of Wcnccslaiis (Vdclavsk6 NAm^sti) is situated the handsome
uilding that contains the collections and library of the Bohemian
museum The museum was opened by the Archduke Charles

Louis of Austria on the iStli of May 1891 Of the many interesting

churches in the " new town " the Karlov deserves special mention
It was built by Charles IV in 1350 in the Gothic style, but was
restored in the i8th century The monastery that formerly ad-
joined this church has been suppressed and its buildings are now uscvl

as a hospital Near the Karlov church is the Kailovo Ndmcsti
(place of Charles), in which is situated the former town hall of the

‘^new town " from the windows cif wluch the councillors were
thrown at the beginning of the Hussite wars The VySehrad, now
a part of Prague, adjoins the " new town." It has preserved

but slight traces of its ancient splendour It contains, however, the
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Romanesque chap^ o! S Martin^ the Church of S Peter and
Paul, and the adjoining cemetery where many of the leaders of the
Bohemian national movement arc buried
The districts of Prague situated on the left bank of the Vltava

are connected with the other parts of the city by bridges, of which
the oldest IS the Karlova most (bridge of Charles) The present
structure was begun by Charles IV in 1357, but in consequence of

frequent storms and inundations it was only completed in 150

j

The statues on the bridge are of an even later date. Not far from
the bridge in the centre of the Maid strana is the momimont to

Radetzky, erected in 1858 out of captured Piedmontese cannon
Near here are the palaces of the governor of Bohemia and that in

which the Bohemian (Iiet (snSm) now meets At the extreme end
of the Mal<l stmna is the extensive Strahov monastery , from the
terraces of which the hnest view of the city of Prague can be
obtained The monastery possesses one of the most valuable
libraries m Prague and a small picture gallery The church of the
monaste^ contains the tomb of tlie famous General Pappenhcim.
In the Mala strana and the adjoining Ilrad^any arc situated ^he
winter residences of the wealthy Bohemian nobility Of the many
palaces, the Waldstein, Schwarzenberg —formerly Rosenberg

—

palaces, the t\vo palaces of the counts Thun and that of Pnnee
Lobko\vit/^ arc the most interesting On the summit of the Hrad^any
IS the vast palace ofthe ancient kings of Bohemia

,
which also contains

the hall where the estates of Bohemia formerly met During the
Hussite wars most of the buildings on the Hradi^any lull were
destroyed, and a large part of the castle still known as the halls of

\^adislav was rebuilt by the kings of that name The handsome
halls known as the Spanish and German halls were erected by
Ferdinand I

,
and additions were made by other sovereigns also

The HracRany was for a time the residence of Rudolph, crown
prince of Austna, and it ls also occupied by the emperor of Austria
during his visits to Pi ague. Adjoining the Hrad?any palace is the
famed Cathedral of St Vitus, w'herc the kings of Bohemia were
crowned The earliest church on this spot was built by St Wen-
ccslaus, and the present building was begun by Charles iV and has
as yet remaineci unfinished The cathedral contains the chapel
of St Wenceslans, wbcrc the insignia of the Bohemian kings are

preserved, the tomb of St John of Nepomuk, and a monument to
the Bohemian sovereigns who are buned here, the work of Cohn
of Malines On the slope of the HradMny hill are the ancient
towers named Mikiilka, Daliborka, the white tower and the
black tower, which formed part of the fortified works erected by
Ottdkar IT (1253-1^78)
The suburbs' of Ptague contain few objects of interest, but

thc> are centres of the rapidly increasing trade and industry of

Prague
Sec Count Lutzow, Prague, in

” Mediaeval Towms Series " (London,

1902) ,
Tomek, Dejepts Mhta Prahy (History of the town of Pragfiie),

the standard work on Prague, which the author only continued up
to the year 1608. (L

)

PRAGUERIE, THE, a revolt of the French nobility against

King Charles VII m 1440. It was so named because a amilar

rising had recently taken place in Prague, Bohemia, at that

time closely ai>sotiated with France through the house of

Luxemburg, kings of Bohemia, and it was causied by the re-

forms of Charles VII. at the close of the Hundred Years’ War, by
which he sought to lessen the anarchy m France The attempt

to reduce the brigand-soldiery, and especially the ordinances

passed by the estates of Languedofl at Orleans m 1439, which
not only gave the king an aid of 100,000 francs (an act which

was later used by the king as though it were a perpetual grant

and so freed him from that parliamentary control of the purse

so impiortant in England), but demanded as well royal nomma-
tions to officerships in the army, marked a gam m the royal

prerogative which the nobility resolved to challenge. The
main instigator was Charles I., duke of Bourbon, who three

years before had attempted a similar rising, and had been

forced to ask pardon of the king. He and his bastard brother,

Alexander, were joined by the former favourite, Georges de la

Tr4moille, John V., duke of Bnttany, who allied himself with

the English, the duke of Alen9on, the count of Vendome, and
captams of mercenaries like Antoine de Chabannes^ or Jean de
la Roche. The duke of Bourbon gained over to their side the

dauphm Louis—afterwards Louis XI.—then sixteen years old,

and proposed to set aside the king in his lavour, making him
regent. Louis was readily induced to rebel; but the country
was saved from a senous civil war by the energy of the king’s

officers and the solid loyalty of his “ good aties ” The constaWc
de Richemont marched with the king’s troops into Poitou, his

old battleground with Georges de la Tr^moille, and m two months
he had subdued the country. The royal artillery battered down

PRAIRIE DU CHIEN
I the feudal strongholds. The dauphin and the duke of Alen9on
failed to bring about any sympathetic rising in Au^'er^e, and
the Praguene was over, except for some final pillagmg and
plundering m Samtonge and Poitou, which the royad army
failed to prevent. Charles VII. then attempted to ensure
the loyalty of the duke of Bourbon by the gift of a large pension,
forgave all the lebellious gentry, and installed his son in Dau-
phin6 (see Louis XI ). The urdmonce of Orleans was enforced.

PRAHRAN, a city of Bourke county, Victoria, Australia,

m. by rail S.E. of Melbourne and suburban to it. Pop
(1901), 41,161. It 13 connected with Melbourne by cable tram
over a fine iron girder bridge across the Yarra. Many of its

streets are planted with tiees and it has numerous handsome
shops and villas Prahran was proclaimed a city in 1879.

PRAIRIE (adopted from the Fr pratrte, a meadow-tract,
Late Lat. pralana, Lat pratum, meadow), a level tract of grassy
and treeless country, generally restricted to tracts so character-
ized in the central parts of North America In the United
States the prairies may be taken to extend from southern
Michigan and western Ohio over Illinois (especially designated
the Prairie State), Indiana, Missouii, Iowa, Wisconsin and
Minnesota, and west of the Missouri to the footliiils of the

Rocky Mountains (see articles on the several slates, and United
States) In Canada they extend from the same mountains
to a line somewhat to the east of Wmnipeg The word prairie

rs used m a large number of compounds referring to natural

and other features, flora, fauna, &c , characteristic of the

prairies. Examples are
:

pratne-chteken or pan le-mn^ a
name for the pinnated grouse {Cupidoma or Tympanums
ctbpido\ also applied to Pedtotceles phannellus, the sharp-tailed

grouse, patne-dogy a rodent of the squirrel family, genus
CynomySy a gregarious burrowing animal, and other animals
noticed below, pairte-schooneVy a name for the covered wagons
in which emigrants used to cross the plains ; patne-grassy <&c.

PRAIRIE DU CHIEN, a city and the county-seat of Crawford
county, Wisconsin, U S A

,
on the east bank of the Mississippi

River about 3 m. above the mouth of tlie Wisconsin, about 98 m.
W of Madison. Pop. (1890), 3131, (1900), 3232, (1905, state

census), 3179. It is served by the Chicago, Milwaukee & St
Paul, and the Chicago, Burlington & Quincy railways. The
city has a fine location, its natural attractiveness and mineral

springs m the vicinity combining to make it a summer and
health resort. It has an excellent artesian water-supply.

Among its buildings arc the Crawford county court-house, the

city hospital and a sanatorium It is the seat of St Mary’s
Academy (1872, R.C.) for young women, and the College of the

Sacred Heart (1880, R C ) for men. Among the manufactures
are beer, wagons, wool, and piearl buttons, and the city is a

centre of the fresh water pearl fisheries along the Mississippi

Prairie du Chien is one of the most interesting places, historically,

in Wisconsin, The first white man known to have visited the

site Avas Father Hennepin in 1680; Later m the same year the

trader Du Lhut (or Duluth) was here In 1685 Nicholas Perrot,

the French commandant m the west, built Foit St Nicholas

near the site of the present city. After the close of the French
and Indian War, British authorities assumed possession, but

no garrison was regularly maintained In 1779-1780 Prairie du
Chien was the scene of ^ots and counterplots of American and
British sympathizers and of the activities of Godefrey Lmetot,
the agent of George Rogers Clark, About 1780-1781 a permanent
settlement began to grow up around the post. Prairie du
Chien was formally surrendered m 1796 to the United States

authorities under the Jay treaty, and by them Fort Shelby was
erected. On the 17th of July 1814 a force of Bntish, Canadians
and Indians under Major Wilham McKay captured the fort,

and renamed it Fort McKay, but abandoned it m May 1815

In 1816 Fort Crawford was erected—it was rebuilt on a different

site m 1829—and m 1820 one of the principal d^pdts of the

American Fur Company was established here. Here in 1823

Judge James Duane Doty (1799-1865) opened the first United

States court m what is now the state of Wisconsin. At the time
of the Red Bird rising in 1827, Governor Lewis Cass of Michigan
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Territory made Prairie d« Chien his temporary headquarters

l)uiing the Black Hawk War (1832) Zachary’ Taylor, then a

lieutenant-colonel, was in command of Fort Crawford, and to

him Black Hawk was entrusted after his capture. The Chicago,

Milwaukee & St Paul railroad was completed to Praine du
Chien in 18157. The city was chartered in 1872

PRAIBIE-MARMOT, a zoological emendation for the Ameri-
can name “ praine-dog,” applied to a small North American

rodent allied to the squirrels and marmots, and technically

known as Cynotnys ludovtcinnus (sec Marmot) In a great

degree prairie-marmots, of which there are several species in

North America, ranging as far south as Mexico, are mtermeebate
between marmots and sousliks (see Souslik), havmg the cheek-

pouches much smaller than m the latter, and the first front-toe,

which IS rudimentary in marmots and sousliks, well developed

The cheek-teeth are more complex than those of marmots, and
the two senes converge behmd In their slender build and
small size, prairie-marmots are much more like sousliks than

marmots. In habits these rodents are very like marmots,

the typical species mhabiting the open prairies, while the others

are found in mountains. The prairie species (C ludomaanus)
makes a raised, funnel-shaped entrance to its burrow. All

feed on the roots of grass, and when disturbed, like marmots,
utter a whistling cry. Rattlesnakes, owls and weasels are

commonly found in the burrows, but their presence is no indica-

tion of the existence of a kmd of “ happy family ” arrangement,

the snakes, at any rate, preying on the young marmots The
hibernation of these rodents is only partial, and confined to

seasons of intense cold. (See Rc:)dentia )

PRAKRIT (p^akrta, natural), a term applied to the ver-

nacular languages of India as opposed to the literary Sanskrit

(samskria^ purified). The place which the Prakrits occupy
m regard to the Indo-European languages (q,v ), anctenl

and modern, IS treated under that head There were two mam
groups of ancient Indo-Aryan dialects, or Primary Prakrits,

VIZ. the language of the Midland 01 Arydvarta, and that of what
IS called the Outer Band The language of the Midland became
the language of literature, and was crystallized in the shape of

liteiary Sanskrit about 300 bc. Beside it all the Primary
Prakrits continued to dervelop under the usual laws of phonetics,

and, as vernaculars, reached a secondary stage marked by a

tendency to simplify harsh combinations of consonants and the

broader diphthongs, the synthetic processes of declension and
conjugation remaining as a whole unaltered. The process of

development closely resembles that of old Italian from the

Italic dialects of Latin times It should be noted that although

the literary dialect of the Midland became fixed, the vemaailar

of the same tract contmued to develop along with the other

Primary Praknts, but owing to thOi existence of a literary

standard by its side its development was to a certain extent

retarded, so that it was left somewhat behind by its fellows in

the race

The Secondary Prakrits, in their turn, received literary

culture In their earliest stage one of them became the sacred

language of Buddhism, and under the name of Pali {,qv) has

been widely studied. In a still later stage several Secondary

Prakrits became generally employed for a new literature, both

sacred and profane. Not only were three of them used for

the propagation of the Jainarelig on (see Jains), but they were

^so d^t with, as vehicles for independent secular works,

besides beuig largely employed m the Indian drama. In tlie

last-named, Brahmans, heroes and people of high rank spoke in

Sanskrit, while the other characters expressed themselves m
some,Secondaiy Prakrit according to nationality or profession.

This later stage of the Secondary Praknts is known as the

Prakrit par excellence, and forms the main subject of the present

article. A still further stage of development will also be dis-

cussed, that of the Apabhramsa, or corrupt language.’* The
Prakrit far exeellmce, which will throughout the rest of this

article be called simply Prakrit,’^ underwent the common fate

of aJl Indian literary lavages. In its turn it was fixed by
grammarian^ and as a literary language ceased to grow, while
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as a vernacular it went on in its own course From the point

of view of grammarians this further development was looked
upon as corruption, and its result hence received the name of

Apabhrama. Again in their turn the Apabhramsas received

literary cultivation and a stereotyped form, while as vernaiulars

they went on mto the stage of the Tertiary Praknts and became
the modern Indo-Aryan languages

In the Prakrit stage of the Secondary Prakrits we see the

same grouping as before—a Midland language, and the diaiccts

of the Outer Band The Prakrit of the Midland w«is known as

SaurasenJ, from SQrasti[ia, the name of the country lound
Mathura (Muttra). It was the language of the territories havmg
the G*ingetic Doa}^ for their centre. To the west it piobably

extended as far as the modem Lahore and to the east as far

as the confluence of the Jumna and the Ganges. Conquests

earned the language much further afield, so tliat it occupiOil

not only RajpuUna, but also Gujarat As stated above, the

development of ^auraseni was retarded by the influence of its

great neighbour Sanskrit Moreover, both being sprung from
the same original-- the Pnmary Prakrit of the Midland—its

vocabulary, making allowances for phonetic changes, is the

same as m that language

The Prakrits of the Outer Band, all more closely connected
with each other than any one of them was to Sauraseni, were

MagadhT, ArdhamagadhT, MaharastrT, and an unknown ITakrit

of the North-west MagadhT was spoken in the eastern half

of the Gangetic plain Its proper home was Magadha, the

modern houth Bihar, but it extended far beyond these limits

at very early times. Judging from the modem vernaculars.

Its western limit must liave been^about the longitude of the

enty of Benares Between it and SaurasenJ (t e in the modem
Oudh and the country to its south) lay ArdhamagadhT or “ half-

MagadhT ” MahaxasirT was the language of MShAr^-stra, the

great kingdom extending southwards from the river Nerbudda
to the Kistna and sometimes including the southern part of the

modem Bombay Presidency and Hyderabad Its language

therefore lay south of SaurasenJ West of ^ain.isenT, in the

Western Punjab, there must have been another Prakrit of which

we have no record, although we know a little about its later

Apabhramia form Here there were also speakers of Pai^AcT

(sec Indo-Aryan Languages), and the local Praknt, if we are to

judge from the modem Tertiary vernacular, was a mixed form of

speech. We have a detailed descnption of only one Apabhramsa
—the Nfigara—the Apabhramia of the SaurasenJ spoken in

the neighbourhood of Gujarat, and therefore somewhat mixed
with Mahar^trl. We may, however, conclude that there was
an Apabhramsa coiresponding to each Praknt, so that we have,

in addition to Saurasena, a Magadha, an Ardhamagadha
and a Maharastra Apabhramsa, Native writers describe more
than one local Apabhramia, of which we may mention Vracada,

the ancient dialect of Smd There were numerous Prakrit

subdialects to which it is not necessary to refer.

Of all these Praknts, MaharastrT is that which is best known
to us It early obtained literary pre-eminence, and not only

was the subject of long treatises by native grammarians, but

became tlie language of lyric poetry and of the formal epic

{kdvya). Dramatic works have been written m it, and it was
also the vehicle of many later scriptures of the Jama religion

Wc also know a good deal about ArdhamagadhT, m which the

older Jama wntings were composed With MagadhT we have,

unfortunately, only a partial acquamtance, derived from bnef

accounts by native grammarians and from short sentences

scattered through the plays. We know something more about

SaurasenJ, for it is the usual prose dialect of the plays, and
IS also employed for the sacred writings of one of the Jama sects

The materials extant for the study of Prakrit are either

native grammars or else hterary works written m accord with

the rules laid down therein. Originally real ver-

naculars with tendencies towards certain phonetic

changes, the dialects were taken in hand by grammatical

systematizers, who pruned down what tlioy thought was over-

luxuriant growth, trained errant slioots m the way they thought
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they ou^ht to have gone, and too often generalized tendencies

into universal rule?. Subsequent writers followed these rules

and not the living speech, even though they were writing in

what was meant to be a vernacular. Moreover, at an early

date, the Praknts, qua literary languages, b^an to lose their

characteristics as local forms of speech. A writer composed
m Maharastn, not because it was his native language, but

because it was the particular Prakrit employed for lyrics and
m formal epics. In the same way, m dramatic literature,

SaurasenI and M^gadhi were put mto the mouths of characters

in particular walks m life, whatever the nationality of the

diamatist might have been There was thus a tendency for

these literary Praknts to adopt forms from the vernacular

dialects of those who wrote them, and, en revanche, for the very

popular lyric poetry of Maharastrl to influence the local dialects

of the most distant parts of India On the other hand, although

to a certain extent artificial, the literary Praknts are all ba^ed

on local vernaculars, a fact entirely borne out by a comparison
with the modem Indian languages, which closely agree with

them m their mutual points of difference We now proceed to

consider the general points m which the Praknts differ from
Sansknt and from each other The reader is throughout

assumed to be familiar with the general outline of the article

Sanskrit

[Contractions Skr = Sansknt Pr =Praknt. S. =» SaurasenT
Mg —MAgadhl AMg = Ardhamagadhl. M — Maharil^tri Ap.

—

Nagara Apabhram^a]

Vocabulary —The vocabulary of ^ is to all intents and purposes
tlic same as that of Skr In the languages of the Outer Band there
arc numerous provincial words {Uesi or deiya), the originals of which
belonged to Pnmary Prakrits other than those of tlie Midland
In the Outer Band there is also a rich variety of grammatical forms,
many of which arc found in the Veda and not m classical Sansknt,
and i^omc (« g Pr -Ai, Pali -dht^ Greek -^t) which cannot be tiaccd
to any known Pnmary Praknt form, but which must have existed
in that stage and beyond it, back into Indo-European times

Phonetic^ —The Skr diphthongs e and d arc treated in Pr as puic
vowels, and may each be either long or short Ai and du become
either e and o or at and au respect i\ cly The vowel r, becomes a, i,

or, under the influence of a neighbouring labial, u Before two con-
sonants an original long vowel becomes short, and i and u arc
Recording to the grammarians) cliaiigcd to e and o respectively
The last rule is an instance of grammarians’ over-goncralizatioii, and
IS not universally true Examples, Skr mdrga-, Pr magga- ; Skr
stndura-y Pr senduva- ,

Skr pustaka-y Pr potthaa- Conversely,
a short vowel before two consonants ls lengthened on one of them
bemg elided Thus, Skr Isvara-y Pr tssara- or ^sara-

,
Skr phvd,

Pr phd In Ap the quantity of vowels is very loosely observed
In all dialects n becomes n unless it is followed by a dental mute,

but m Jama works nn and imtial n remain unchanged Judging
fn^m modern vernaculars, the latter seems to have Ijeen the rc«'il

state of affairs In Mg ; becomes y and r becomes I Here also

s and s become i, a peculiarity still preserved by the modern Bengali
Elsewhere i and s usually become s, but the change of a sibilant

to h IS not uncommon m the Outer Praknts (even in Mg ), though
rare m the more archaic S

Initial y becomes ; except in Mg
,
m which, on the contrary, ;

becomes y Subiect to the foregoing general rules, all other initial

consonants usually remain unchangocf As regards medial single

consonants —
I Ky gy Cy ') y

ty d uttd >/ fife usuaUy elided As a hiatus is causetl
by the elision, a faintly sounded y (or m some cases is substituted
for the elided consonant, though only wntten m Jama MSS Ex-
amples Skr loka-y Pr lo{y)a-

,
Pr maa =* Skr mata-, maia-y maya-,

tnrga or The latter example illustrates the extraordinary
co’nfusion which results from the stnet application of this rule of
elision of medial consonants Such a Praknt would have failed

m the mam object of a language—the connotation of distinct ideas
by distinct sounds To the present wnter it seems impossible that
such a language could ever have existed, and he is persuaded that
the rule pist given is merely another instance of grammanans*
over-generalization. A rule has been made out of a tendency,
and this tendency was evidently, first, to soften a hard letter, and
then (but not necessarily) to elide it We see this well illustrated
by Apabhramia, in which k, t oxidp arc usually preserved under
the forms gy d and h In the Outer Iraknts also k often becomes gy
as m Skr Ivavaka-y Jama M and AMg sdvaga-y Mg hdvaga- S and
Mg always preserve a medial /, changing it to <1

,
thus, Skr gata~y

S. Mg gada~y elsewhere ga(y)a-^

^ 2. Khy ghy thy dhy ph and hh similarly become h. Also, as above,
S and Mg. change ih to dh Th becomes dhy and ph may become bh
The other aspirates {chy jhy dh)y and also sometimes bhy remain

unchanged In Ap., as before, khy th and ph are usually preserved
in ghy dh and bh respectively.

3 T becomes d, d becomes I (often wntten /), which when doubled
becomes dentalized to //, as m the case of the Jama nn P and h
usually become v. The Outer languages often cerebralize dental
sounds and change t to I

4 N
,

tn, I and h remaui unchanged. V disappears before u,
but otherwise generally remains unchanged In Ap m may
become a v nasalized by anundstka, thus, Ski bhramara-y Ap
bhavara-

^

Final consonants usually disappear altogetherj excejit nasals,
whicli become anusudra. Thus, Skr samantdty phalamy Pr samantdy
phalam
The following rules will be found to include the great majonty

of possible cases of compound consonants. They show clearly the
character of all changes from Pnmary to Secondary Praknt, viz
the substitution, mainly by a process of assimilation, of a slurred
for a distinct pronunciation —

1 In Pr a conjunct consonant cannot consist of more than two
elements, and, except m Mg and Ap

,
can only be a double consonant

or a consonant preceded by a nasal, a consonant followed by z, or
one of the following nhy nh, mhy Ih The consonants v and h cannot
be doubled

2 In Pr the only conjuncts which can begin a word are nhy nhy
mhy cind Ih If any other conjunct consonant be initial, tlio first

member of the Pr form of it is dropped Thus, in Pr hr becomes kky
and the Ski dkramatt becomes Pi akkamat If we omit the
initial preposition d- (Pr a-), tlv' kk bcconus initial, and we have
hamaty not ^kkamai Similarly, Skr sthira- becomes Pr tJnra- for
*ithira-

3 L and v arc elided when they stand first or last m a compouml,
and the rcmainim^ letter is doubled, if it admits of doubling J hus,
Skr ulkdy Pr nkkd, Skr pakvUy Pr pakha The same rule is

followetl regal ding z, but when it follows a consonant it is sometimes,
cspechUIy m Ap

,
retained even when initial Ihus, Skr arha-y

Pr akka
y
Skr pviya-y Pr pia- or (Ap

)
prta-

4 My n and y are elided when standing last m a compound, and
the remaining letter is doubled, thus, Skr rasmi-, Pr zas6?-

5 hy gy ty d, ty Jy /) , ^ ^ uud s aic elided when standing first m a
compound, and tlic remaining letter is doubled as before, thus,
Skr bhakta-y Pr bhatta-

y

Skr skhahta-y Pr khalia- for * kkhalia-
(see rule 2)

0 The above rules hold in the order givtn above, that is to say,
rule 3 holds in preference to nilcs 4 and 5, and rule 4 in preference
to rule 5 Thus, in the Skr compound Az, the z is elided under rule 3,
and not the k under rule 5, so that the Pr form is kk

7. Special Rules for Mg—In this form of Pr there are several
peculiar changes Z?y, zf, zy, all become yy , wy, become
vii

y
medial cch becomes sc , It, s(h become , and r/h, sth become

St Other changes also occur, oesides dialectic variatioas of those
given above

Declension —Pr has preserved the three genders of Skr
,
but has

lost the dual number As a rule, the gender of a noun follows that
of the Skr original, though in AMg there is already a tendency to
substitute the masculine for the neuter, and m Ap these two genders
are frequently confused, if the distinction is not alfj^ether neglected
In the formation of cases, the phonetic rules jusf given are fully
^plicd, but there are also other deviations from Skr. original
T^he consonantal stems which form an important part of Skr declen-
sion are frequently given vocalic endings, and there is a general
timdcncy to assimilate their declension to that of a-bases, corre-
sponding to the hrst and second declensions in Latin This tendency
is strongly helped by the free use of pleonastic suffixes ending in a,

which arc added to the base without affecting its meaning Of
these the most common arc -Aa-, and or -ulla-

The first of these was also very common in Skr
,
but its use became

much extended m Pr In accordance with the general rule, the k is

liable to elision, thus, Skr ghd\a'ha-y Pr ghodora-* It may even
be doublc<l, as m Skr hahu-y much, Pr baku-a-ip-y for bahu-ka-ka-
•Da~ IS confined to Ap

,
and may be used alone or together with the

other two, as m Skr bdhubala-y strength of arm, Ap bdhubal-ulla-
da-(k)a- Ilia- is most common in the Outer languages, and especi-

ally so in AMg and M
;
thus, Skr pura-, M puf-illa-

All the Skr cases arc preserved except the dative, which has
altogether disappeared in the Midland, but has survived in the singu-
lar numberm the Outer languages Everywhere the genitive can bo
employed m its place. Most of the case-forms are derived from
Sansknt according to the phonetic rules, but Ap has a number
of dialectic forms which cannot bo referred to that language (cf

the remarks above about -hi = Oi) It also rarely distinguishes
between the nominative and the accusative. As an example, we
may give the commoner forms of the declension of the Skr putvay Pr
putta-y a son (see next page) It should be understood that numerous
other forms were also m use, but the ones given here are selected

because they are both common and typical.

The declension of neuter a-bases closely resembles the above,
diffenng only m the nominative and accusative singular and plural

Ap has almost lost the neuter termmation in the singular Feminine
a-stems are declined on the same lines, but the cases have run mote
into each other, the instrumental, genitive and locative singular
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bemg identical m form Very similarly are declined the babC‘>
ending m other vowels The few still ending in consonants and
which have not become merged m the a-declcnsion, present numerous
apparent irregularities, due to the inevit^ible phonetic changes,
which must bo learned from the textbooks

Skr S Ap M AMg Mg

Singular
Nora putras puito puttu puUe putte putte
Acc. putram puttam puttu putta^ puttam puttam
Instr. putrena puttina putte pultena{m) puitena{m) puttina
Dat putrdya — — puttda puttde puttda
Abl putrdt puttddo puttahu puttdd puttdo puttddo
Gen. putra^ya puttassa puttahOy puttassa puttassa puttassa,

Loc putre putte

puttaha
puttiy putte,

puUammt

putta

puttiy

puttdha
puttiy

Plural

.

Nora.

*putrasmm

putras puttd

puttahi
1

putta
1

puttammi

puttd

' puttammi

y

puttdhim

puttd
Acc putrdn putte putte y

!
puHa
puttahX^

putte,

puttd
puttehim'

puttiy

puttd
puttihidi

putte

Instr *putribhis puttehfM puttehiM
Abl putrebhyas puttdhxi^i-td puttahu puttdhim-td puttihimto puttdhiik-td

Gen. putrdndm puttdnam puttaha puttdnam puttdftam puttdnafky
puttdha

IwOC putresu puttesu{m) puttahi puttesu puttisu puttesu{m)

past participle passive has survived under the form -ta-. Many
direct representatives of Skr participles m -to- (without the i) and
-wa- also appear Thus, Skr. df>/to-, Pr. seen, bkr lagna-,
Pr togga-, attached As usuarthcrc is a tendency to simplification,
and the termination ta is commonly added to the Pr present b«ise,

instead of following Skr analogy
Thus, not only have we to/to- formed
directly from the bkr tapta-, but we
have also iavta- from the Pr present
stem tav-ai (

= Skr. tapaU), he is hot
All the three lorms of the future
passive participle or gerundive, m
-tavya-y -aniya- and -ya-, have sur-
vived The mfimtive has survived, not
only with the form f'rrespondmg to
the classical Sanskrit termination
-(uftty but also with several old Vedic
forms The same is the case with
the gerund, in \\hich both the
classical forms in -ivd and -{t)ya

have survived, but with the loss of
the distinctive use which obtained in
Sanskrit Besides these there are
also survivals of Vodic forms, and
even of Primary Prakrit forms not
found m the Veda The passive is

generally formed by adding -;;a or,

in S and Mg
,

-ia-, to the root or,

more often, to the present stem
Thus, M pucchtjjat or S pucchiadt, he is bemg asked
The following are thcrelore the only tenses which are fully

conjugated in Pr the present, the iiiipcrativc, the future and
the optative Except in Ap

,
the personal termmations in general

correspond to the Skr ones, but m Ap there are some forms which
probably go back to unrecorded Primary Prakrits and have not as
yet been explained As an example we take the conjugation of

Sing
1

2

3
riur
1

2

3

All the Skr pronouns appear in Pr
,
but often in extremely

abraJed shapes It would, lor instance, be difficult to recognize
the S tr tvdm m the Ap pal There is also a mosi luxuriant growth
of by-forms, the genitive plural of the pronoun of tue second person
bemg, e g ,

represented by no less than twenty-five different words
in M alone we also find forms which have no original in classical

Skr Thus, in that language, the pronoun he, is only used m
^

the nominative singular of two genders, but occurs also m other * the base puccha-, ask (Skr prcchatt), m the present tense,

cases in Pr
Conjugation —The Pr verb shows even more

decay than does the noun. With a few isolated

exceptions, all trace of the second, or consonantal,
conjugation of Skr. has disappeared, and (much
as has happened m the case of nouns) all verbs are

now conjugated after the analogy of the a-conjuga-
tion. Tms a-conjugation, on the other hand, falls

into two classes, the first being the <*-conjuga-

tion proper, and the second the ^-conjugation,

m which the e represents the aya of the Skr
loth class and of causal and denominative verbs
The dtmanepada voice of Skr. has practically

disappeared in the Midland, and even in the Outer languages it is

not common. The present participle is the only form which has
everywhere survived The other forms are supplied by the paras-

maipada. All the past tenses (imperfect, perfect and aonsts) have
fallen into disuse, leaving only a few spoiadiC remains, their place
being supplied, as m the case of the tertiary vernaculars, by the

participles, with or without auxiliary verbs. The present tense
of the verb substantive has survived from Skr

,
but it is usual

Skr g Ap M AMg Mg.

prcchdmi
prcchai,x

prcchati

pucchdmi
puccha^i

pucchadi

pucchau
pucchasi or -hi

pticchat

pucchdmi
pucchasi
pucchat

pucchdmi
pucchasi
pucchat

puhcdmi
puicast
puUadt

prcchdmas
prcchatha
p^^cchanlx

pucchdmd
pucchadha

j

! pucchantt

pucchahu
pucchahu
pucchahl

^

pucchdmd
\

pucchaha
1

pucchantt
j

pucchdmd
\

pucchaha
pucchantt

pusedmd
puscadfia

puscantt

to employ attht (=: Skr, asti) for both numbers and all persons of

the present, and dsl (= dslt) for both numbers and all persons of

the past It IS interesting to note that the latter has survived in

the modem Panjabi sly was, in which language it is universally,

but wrongly, described as a femimne Another verb substantive
(£>kr. ^ hnu) has also survived, generally in the form hoi or huval
for bhavati In AMg. and M. we also have hhaval prptty freauently,
and the same form also occurs, but less often, hi S, and Mg Its

usual past participle is hiia- or Mg. huda-y S. hhuda-. The forms
axe given here as they are important when the history of the
Tertiary Praknts comes under consideration. These two verbs
substantive make penplirastic tenses with other participles, and,
in the case of the past participles and gerundives of transitive verbs
(both of which are passive in signification]

,
the agent or subject is put

1 ito the instrumental case, the participle oeing used either personally
or impersonally, as m the tertiary languages. Thus, tena gtnvard
ditthJi by him a mountain was seen, t e* he saw a mountain, t^na
padivannam, it was acknowledged by him, he acknowdedged. The
gerundive, or future passive participle, is also used impersonally
in the case of intransitive verbs, as ra duram gantavvam, it is to ^
gone far, we must go far.

Besides the participles, the mfimtive and the indeclinable parti-
ciple (gerund) nave also survived So also the passive voice, con-
jugated in the same tenses as the active, and generally with paras-
maipada terminations. The causal has been already mentioned.
There are also numerous denominative verbs (many of them onoma-
topoeic), and a good supply of examples of frequentative and
desiderative bases, mostW formed, with the necessary phonetic
modifications, as in Skr. The present participle in the parasmatpada
ends in -anto^ (-$nta-)y declm^ according to the a-declension, and
in the dimandpada in -mdna-* The tenmnation -(i)to- of the Skr.

The imperative similarly follows tlie Skr imperative The S.

second person singular is generally pucchUy while the Outer languages
often have a foim corresponding to puccheht The base of the
optative IS generally formed by adding -ejja- in the Outer languages
and -ea- m S

,
thus, S puccneamy others pucchejj&miy 6ic

,
may I

ask. Ihc Skr future termination -isya- is represented by -tssa-

or -tht-y thus, pucchtssdmt or pucchthtmiy I shall ask.

Prakrit Ltteraiur .—The great mass of Prakrit literature

IS devoted to the Jama religion, and, so far as it is known, is

described under the head of Jains Here it is

sufficient to state that the oldest Jama sutras v/ere

m Ardhamagadhl, while the non-canonical books of the Svetfim-

bara sect were m a form of Mfiharastri, and the canon of the

Digambaras appears to have been m a form of Saurasenl.

Besides these religious works, Prakrit also appears m secular

literature. In artificial lyric poetry it is pre-eminent. The
most admired work is the Sattasai {SaptasapHki^j compiled

at some time between the 3rd and 7th centuries a d by
H&la. The grace and poetry of this collection, in which art

most happily succeeds in concealmg art, has rarely been

exceeded in literature of its kmd. It has had numerous
imitators, both m Sanskrit and in the modem vernaculars, the

most famous of which is the Satsal of Bilifirl Lai (17th centuiy

ad) Hala’s work is important, not only on its own account,

but also as showing the existence of a large Prakrit literature at

the time when it was compiled. Most of this is now lost. There

are some scholars (including the present writer) w ho believe that

Sanskrit literature owes more than is generally admitted to

works in the vernacular, and that even the Mahabharata first

took its form as a folk-epic in an early Prakrit, and was sub-

sequently translated mto Sanskrit, in which language it vvas

further manipulated, added to, and received its final shape.

In literary Prakrit we have two important specimens of formal
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epic poetT}^—the Ravanamha or Setubandha (attributed to
l^avarasena, before ad 700), dealing with the subject of the

Rdmdyana, and the Gaudavaha of Vakpati (7th-8th century

A.D.), celebrating the conquest of Bengal by Yasovarman, king
of Kanauj Reference must also be made to the Kumdrapdla^
carttaj the title of the last eight cantos of the huge Dvydtraya
MaJidkdvya of Hemacandra (ad 1150) The whole work was
written to serve as a senes of illustrations to theauthoi 's Sanskrit

and Prakrit grammar, the Stddha-hhnacandra The last ci^ht

cantos are in Prakrit, and illustrate the rules of the corresponding

portion of his work. Its hero is Kumara-pala of Aijhilvada

Dramatic literature has also an admired example in the Karputa-
marijart Camphor-cluster/' the name ot the herome) by
Raja-sekhara (ad 900), an amusing comedy of intrigue. An
impcrtant source of our knowledge of Prakrit, and especially

of dialectic Prakrit, is the Sanskrit drama It has already been
pointed out that in "works of this class many of the characters

speak m Prakrit different dialects being employed for different

purposes Generally speaking, ^aurasenl is employed lor

pwose and Maharfistri (the language of lyric poetry) for the

songs, but special characters also speak special dialects according

to their supposed nationality or profession In India there is

nothmg extiaordinary m such a polyglot medley It is paralleled

by the conditions of any large house m Bengal at the present

day, m which there are people from eveiy^ part of India, each
of whom speaks his own language and is understood by the

others, though none of them attempts to speak what is not

his mother tongue The result is that in the Sanskrit drama
Nve have a valuable reflection of the local dialects It is some-
what distorted, for the authors ivrote according to the rules

laid down by technical handbooks, and the dialects which
they employed WTre, m the case of the later writers, as dead os

Sanskrit But nevertheless, if not an absolutely true representa-

tion, it IS founded on the truth, and it is almost our only source

of information as to the condition of the Indian vernaculars m
the first five centuries a d The drama which givTs the best

examples of these dialects is the Mrcchaka(ikd For further

particulars regarding the Sanskrit drama, reference should be

made to the article Sanskrit
Authorities —The father of Prakrit philology was Ch Lassen,

the author of the Institutwnes linguae pracrificae (Bonn, 1837)
This famous work, a wonderful product 01 the learning of the time,
IS nov' out of date, and has been definitely superseded by K PischelS
Grantmaiik der Prdhntspracken (Slrasbiirg, 1900) As an introduc-
tion to the study of the language, the best work is H Jacobi’s
Ausgewdhlte Erzdhlungen in Mdhdidshtri zur hxnfuhrung in das
Siudtum des Pr^k^tt, Urammatiky Fextj Wofierbuch (Leipzig, 1886).

The best editions of the native grammars are £. B Cowell's
of Vararuci’s Prdkrta-prakdka (London, 18O8), R Pischcl’s of

Hemacandra (Halle," 1877, 1889) [see above], and E Hultzsch's of

Simharaja'i) Prdk^tarilp5vatd/a (London, 1909) For Desya words,
sec Pischcl's The Dekindmantdld of IJemackandra (Bombay, 1880)
For Apabhram^yin 9,dditkon to his edition of Heiu«vcandra's granunar,
see the same author’s Maierialen zur Kenntnis dcs Apabhramka
(BerUn, 1902). For the mutual relationship of the various Prakrits,

seeS Konow, “ MahSrAshtri and MdrAthl,'^ in the Indian Antiquary

(1903), xxxii 180 s<iq For Jama Prakrit, see under Jains As
regards the secular texts mentioned above the following arc the
best editions . A Weber, Das Saptatofataham des Hdla (Leipzig, 1881)

,

another edition by DurgAprasad and KAsInath Pandurang Parab
under the title of The GcUhdsapatasati of St tav ihana (Bombay, 1889)
[a good commentary]

,
S Goldschmidt, Rdvanavaha oder Seiuhandha

(Strasburg, 1880-1883) {text and translation], ^ivadatia and Parab,
The Setubandha of Pravarasena (Bombay, 1895), Shankjvr Panduraiig
Patjdit, The Oaudavahoy a Historical Poem m Prakrit, by Vakpati
(Bombay, 1887) , the same editor, The Kumdrapdla-charita (Bombay,
1900), Rajafekhara's KarpHramai^arly edited by S Konow, trans-

lated by 0 R. Lanman /Cambridge, Mass., 1901)
The liteiature of the SaIl^krlt drama is given under Sanskrit

(G A Gr)
PRAM (Du praam), the name of a flat-bottomed boat or

barge used as a lighter for discharging and loading cargo

in the ports of the Baltic and North Sea. The word, which is

common in various forms to all the languages bordering on those

seas, IS origmally Slavonic, its ultimate etymology connects it

with the words found in all Indo-European languages which are

to be traced to the root par-, to go through, travd; cf “ fare,"

ferry, ‘‘ far,'’ Gt iropo?, way, Lat. portare, carry, &c.

PRANTLy KARL VON (i8io*-i888), German philosopher, was
bom at Ltindsberg on the Lech on the 28th of January 1820, and
died on the 14th of September 1888 at Oberstdorf. In 1843 he
became doctor of philosophy at Muniih Observatory, where
he was made professor m 1859 He was also a member of the

Academics of Berlin and Munich Strongly in agreement
with the Hegelian tradition, he defended and amplified it in

Die gegenwarttge Aujgabe der Phtlosophte (1852) and Verstehen

und Beurtetlen (1877) In these works he emphasized the

identity of the subjective and the objective for consciousness,

and the fact that the perception of this unity is peculiar to man
He is more important, however, as a commentator and scholar,

and made valuable contnbutions to the' study ol Aristotle. He
published Aristoteles uber die Farben (1849), Aristoteles^ acht

Bucher der Phystk (1857), and numerous minor articles on
smaller points, such as the authenticity of the thirty-eight books
of the Problems The work by which he is best known is the

Geschtchie der Logik im Abendland (Leipzig, 1855-1870) Chr
Sigwart, in the preface to the first edition of his Logic, makes
“ special mention ” of the assistance he obtained from this

book
PRATI, GIOVANNI (1815-1884), Italian poet, was born at

Dasindo and educated m law at Padua Adopting a literary

career, he was mspired by aiiti-Austrian feeling and devotion
I to the ro> ai house ol Sax oy, and in early life his combination of

a sympathy for national independence with monarchical senti-

ments brought him into trouble in both quarters, Gucrrazzi

j

expelling him from Tuscany m 1849 for his praise of Carlo

I

Alberto In 1862 he was eletted a deputy to the Italian parlia-

I ment, and m 1876 a senator He died at Rome on the 9th

I

ot May 1884 Prati was a prohfii poet, his volumes of verse

ranging fiom his romantic narrative Ermenegarda (1841) to the

l>rKs collected m Psiche (1875) and hide (1878). His Opere
varie w'ere published m five volumes in 1875, and a selection

m one volume m 1892.
' PRATINAS (the quantity of the second vowel is doubtful),

one of the oldest tragic pcets of Athens, was a native of Phlius

m Peloponnesus. About 500 b.c he competed with Choerilus

I

and Aeschylus, when the latter made his first appearance as a

writer for the stage Pratinas w\as also the introducer of satync

I

dramas as a species of entertainment distinct from tragedy, in

j

which the rustic merry-makings and the extravagant dances of

I the satyrs w^ere retained The associations of his home, not
! fai from Corinth, where Anon was said to have established the

j
cyclic choruses of satyrs, may account for his preference for this

kmd of drama Pratinas was also a wTiter of dithyrambs and
the choral odes called hyporchemata (a considerable fragment

of one of these is preserved m Athenaeus xiv 617) It is

related that, during the performance of one of his plays, the

scaffolding of the wooden stage gave way, m consequence of

which the Athenians built a theatre of stone; but recent excava-

tions make it doubtful whether a stone theatre existed m Athens
at so early a date. A monument was erected by the mhabitants
of Phlius in honour of Pratinas's son Anstias, who, with his

father, enjoyed the reputation of excelling all, with the exception

of Aeschylus, in the composition of satync dramas, one of

which was called Cyclops
See Pausanias 11. 13, SviiUas s,v , fragments in T. Borgk,

Poetae lyrtet graecty vol 111

PRATINCOLE, a word apparently invented by J Latham
{Synopsis, v. 222), bemg the English rendenng of Praiincola,

applied in 1756 by P. l&amer {Elenchus, p 381) to a bird which
had hitherto received no definite name, though it had long before

been described and even recognizably figured by Aldrovandus

(Ornithologta, xvii 9) under the vague designation of “ htrundo

mannaP It is the Glareola praiincola of modern ornithologists,

forming the type of a genus Glojreda, founded by M J. Brisson

in 1760, belonging to the group Ltmtcolae, and constituting to-

getlier with the coursers(Cwryurm^)a separate family, Glareobdae,

The praUnooles, of which some eight or nine species have been

described, are all small birds, slenderly built and mostly delicately

I coloured, with a short stoat bill, a wide gape^ long pomted wmgs.
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and a tail more or less forked. In some of their habits they are
thoroughly plover-like, running very swiftly and breeding on
the ground, but on the wmg they have much the appearance

of swallows, and, like them, feed, at least partly, while flying.^

The ordmary pratincole of Europe, G. praitncola, breeds abun-
dantly m many parts of Spain, Barbar>' and Sicily, along the

valley of the Danube, and in southern Russia, while owing to

Its great powers of flight it frequently wanders far from its home,

and more than a score of examples have been recorded as occur-

rmg m the British Islands, In the south-east of Europe a second

and closely-allied species, G nordmannt or G. meUmopiera,

which has blade instead of chestnut inner wmg-coverts, accom-
panies or, farther to the eastward, replaces it; and m its turn

It IS replaced m India, China and Australia by G. oftenialts.

Australia also possesses another species, G. grallartd, remarkable

for the great length of its wings and much longer legs, while its

tail is scarcely forked—^peculiarities that have led to its being

considered the type of a distinct genus or sub-genus StilHa,

Two species, G. lactea and G. anereuj from India and Africa

respectively, seem by their pale coloration to be desert f<M‘ms,

and they are the smallest of this curious little group. The
speCiCS whose mode of mdification is known lay either two
or three eggs, stone-coloured, blotched, spotted, and streaked

with black or brownish-grey. The young when hatched are

clothed m down and are able to run at once—just as are young
plovers. (A N

)

PRATO, a town and episcopal see of Tuscany, Italy, in the

province of Florence, ii m. by rail N.W, of Florence, 207 ft

above sea-level Pop (1906), 20,197 (town); 55,298 (com-

mune) It is situated on the Bisenzio, and is dominated by a

medieval castle and surrounded by walls of the nth and 14th

centunes. The cathedral of St Stephen was begun m the 12th

century m the Tuscan Romanesque style, to this penod belongs

the narrow nave with its wide arches, the raised transepts and
the chapels were added by Giovanni Pisano in 1317-1320; the

campanile dates from 1340 (it is a much smaller and less elabo-

rate version of Giotto’s campanile at Florence), while the facade,
|

also of alternate white sandstone and green serpentine, belongs !

to 1413. It has a fine doorway with a bas-rclief by Andrea
della Robbia over it; but the most striking external feature is

the lovely open-air pulpit at an angle of the building, erected

by Donatello and Michelozzo for displaying to the people without
risk the Virgin’s girdle, brought from the Hol)^ Land by a knight

of Prato m 1130 The pulpit itself has beautiful reliefs of

dancing children, beneath it is a splendid bronze capital. The
contract was given out in 1428, but the work was seriously begun
only m 1434 and finished in 1438. The Chapel of the Girdle

has good frescoes by Agnolo Gaddi (1365), a tatue of the Virgin

by Giovanni Pisano, and a handsome bronze open-work screen.

The frescoes in the choir, with scenes from the life of St John
the Baptist and St Stephen, are by Fra Filippo Lippi (1456-1406)
and are his best work; the dance of Salome and the lying in state

of St Stephen are the finest of the series. Among other works
of art may be mentioned the clay statue of the Madonna delP
Uhvo by Benedetto da Maiano« The massive old Palazzo
Pretono (r3th century) has been somewhat modified in details;

the adjacent Palazzo Comunale contains a small picture gallery

^ This combination of characters for many years led systematizers
astray, though some of them were from the first correct in their

notions as to the Pratincole's position Linnaeus, even in las latest
publication, placed it in the genus Htrundo, but the interleaved and
annotated copies of his Sy<!tema naturae in the Linnean Society's
library show the species marked for separation and insertion m the
order Grallae—Pratincola irackeUa bein^ the name by which he had
meant to designate it in any future edition. He seems to have been
induced to this cliango of view mainly through a specimen of the bird
sent to him by John White, the brother of Gilbert White, but the

,

opinion published in 1769 by Scopoh (Ann, 1 htst naturalts, p. no)
had doubtless contributed thereto, though the earlier judgment to
the same effect of Bnsson, as mentioned a£ove, hmi been disregarded.
Different erroneous assignments of the form have been made even
by recent authors, who neglected the clear evidence afforded by the
internal structure of the Pratmcole. For instance, Sundevail in
1873 (Tentamen, p. 86) placed Qlareola among the Cap^tmuf^tdae^
a poemon vdiich osteology shows cannot be maintained fora moment.

with works by Filippo and Filippino Lippi. A beautiful
Madonna by the latter (1497) is m a small street shrine at the
corner of the Via S. Marghenta. The Church of S. Domenico
is a Gothic edifice of 1281 ;

that of S Francesco has an almost
Renaissance facade, fine cloisters with a good 15th-century
tomb, and a chapter-house with Giottesque frescoes. The
Madonna del Buon Consigho has some good reliefs by Andrea
della Robbia, by whom is ^so the beautiful frieze in the Madonna
delle Careen. This church, by Gmhano da Sangallo (1485-1491),
IS a Greek cross, with barrel vaults over the arnib, and a dome,
it IS a fine work, and the decoration of the exterior m marble
of different colours (unfinished) is of a noble simplicity Some
remains exist of the 13th-century fortress, and the large Piazza

Mercatale is picturesque The works of art visible m Prato are

due, as will be seen, entirely to Florentine artists As a whole
the town has a somewhat modem aspect. The industries of

Prato embrace the manufacture of i;voolleii8(thc most important),
straw-plailing, biscuits, hats, macaroni, candles, silk, olive

oil, clothing and furniture, abo copper and iron works, and
printing.

Prato IS said to be first mentioned by name in 1107, but the
cathedral appears as early as X048 as the parish church of Borgo
Cormo or Santo Stefano. It was subject to the Alberti until 1180,
and was then under the Imperial supremacy It appears to have
freed itself from this at the end of the 13th century In 1313 the
town acknowledged the authonty of Robert, king of Napj^es, and in
1350 Niccola Acciajoh, seneschal of Joanna, sold it to the Florentines
for 17,500 flonns of gold In 1512 it was sacked by the Spaniards
under General Cardona In 1653 it obtained the rank of city.

See E Corradmi, Prato (Bergamo, 1905).

PRATT, ORSON (1811-1881), Mormon apostle, was bom of

humble parents at Hartford, New York. In 1830 he joined the

Mormon Church, becoming a member of its council of twelve

m 1834 and one of its twel\e apostles in 1835. Pratt was also

a ma^ematician of some note. He was professor of mathematics
m the university of Deseret and wrote several books on this

subject, these mcludmg Cubic and Biquadratic EqicaHons (1866).

lie was a member, and several times Speaker, of the Utah
house of representatives Among his wntings may be mentioned
Key to the Universe (1866) and The Bible and Polygamy (1870).

PRAWN, the name of an edible large shnmp-like crustacean,

in Great Britain usually applied to Leander serratus (see Shrimp).

The word is m M Eng prayne or prane, and.no cognate forms are

found in any other languages. It has been often referred to

the Lat. perna, a ham-shaped shellfish, but this is due to Florio,

\sho by a mistake glosses patnocchte, prawn-fishes or shrimps.

The 0 . Ital perna and pernocchta meant a shdlfish which yielded

nacre ” or mother-of-pearl

PRAXIAS AND ANDROSTHENES, Greek sculptors, who are

said by Pausanias (x. 19, 4) to have executed the pediments of

the temple of Apollo at Delphi. Both were Atlienians, Praxias

a pupil of Calamis. The statement raises histone difficulties,

as, according to the leaders of the recent French excavations at

Delphi, the temple of Apollo was destroyed about 373 b.c. and
rebuilt by 339 b c ,

a date which seems too late for the lifetime

of a pupil of Calamis. In any case no fragments of the pedi-

ments of this later temple have been found, and it has been

suggested that they were removed bodily to Rome.
PRAXILLA, of Sicyon, Greek lyric poetess, one of the so-called

nine ‘‘ lync ” Muses, flourished about 450 b c. According to

Athenaeus (xv. 694), she was famous as a composer of scoha
(short lyrical poems sung after dinner), which were considered

equal to those of Alcaeus and Anacreon. She also wrote

dithyrambs and hymns, chiefly on mystic and mythological

subjects, geneali^ies, and tlie love-stories of the gods and heioes.

A di^tyhe metre was also called by her name.

Fra^ents in T. Bergk, PoHae lyrtci grae'ot, vol iii.; eee also

C F. Neue, De PruxtUae Stcyomae rehqmts {progt, Dorpat, 1844).]

PRAXITELES, of Athens, the son * of Cephissodotua, the

greatest of the Attic sculptors of the 4th century b.c., who has

IcA an impenshable mffrk on the history of art. It has been

maintained by some wntew that there were two sculptors of

the name, one a contemporaiy of Pheidias, the other, more
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celebrated, of two generations later. This duplication is de-

fended m Furtwangler’s Masterpieces of Greek Sculpture (jpYi 99,

102 seq.), but on insufficient grounds. There is, however, no

reason why the great Praxiteles should not have had a grand-

father of the same name : all that we can say is that at present

we have no certain evidence that this was the case.

Though Praxiteles may be considered as in some ways well

known to us, yet we have no means for fixing his date accurately.

It seems clear that he was no longer working in the time of

Alexander the Great, or that king would have employed
him Pliny’s date, 364 b c

,
is probabiy that of one of his most

noted works.

Oui knowledge of Praxiteles has received a great addition,

and has been placed on a satisfactory basis, by the discovery

at Olympia m 1877 of his statue of Hermes bearing the infant

Dionysus, a statue which has become famous throughout the

worla (Greek Art, fig. 43, and Plate VI. fig: 82). Hermes is

represented as in the act of carrying the child Dionysus to the

nymphs who were charged with his rearing. He pauses on the

way, and holds out to the child a bunch of grapes to excite his

desire The young child can hardly be regarded as a success,

he IS not really childlike. But the figure of the Hermes, full

and solid without being fleshy, at once strong and active, is a
masterpiece, and the play of surface is astonishing. In the head
we have a remarkably rounded and intelligent shape, and the

face expresses the perfection of health and enjoyment.
This statue must for the future be our best evidence for the

style of Praxiteles. It altogether confirms and interprets the

statements as to Praxiteles made by Pliny and other ancient

critics. Gracefulness in repose, and an indefinable charm are

also the attributes of works m our museums which appear to

be copies of statues by Praxiteles. Perhaps the most notable

of these are the Apollo Sauroctonus, or the lizard-slayer, a youth
leaning against a tree and idly striking with an arrow at a lizard,

and the Aphrodite at the bath (Greek Art, Plate V. fig. 71)
of the Vatican, which is a copy of the statue made by Praxiteles

for the people of Cnidus, and by them valued so highly that

they refused to sell it to King Nicomedes, who was willing in

return to discharge the whole debt of the city, which, says Pliny,

was enormous.

The Satyr of the Capitol at Rome has commonly been regarded
as a copy of one of the Satyrs of Praxiteles; but we cannot
identify it m the list of his works^ Moreover, the style is hard
and poor; a far superior replica exists in a torso in the

Louvre. The attitude and character of the work are certainly

of Praxitelean school.

Excavations at Mantineia in Arcadia have brought to light

the basis of a group of Leto Apollo and Artemis by Praxiteles.

This basis was doubtless not the work of the great sculptor him-
self, but of one of his assistants. Nevertheless it is pleasing

and historically valuable. Pausanias (via. 9, i) thus describes

the base, ** on the base which supports the statues there are

sculptured the Muses and Marsyas playing the flutes Three
slabs which have survived represent Apollo, Marsyas, a slave,

and six of the Muses, the slab which held the other three having
disappeared.

A head of Aphrodite at Petworth in England, and a head of

Hermes m the British Museum (Aberdeen Hermes), have lately

been claimed by competent authorities as actual works of

Praxiteles. Both are charming works, but rather by the suc-

cessors of Praxiteles than by himself.

Besides these works, connected with Praxiteles on definite

evidence, there are in our museums works without number of

the Roman age, statues of Hermes, of Dionysus, of Aphrodite,
of Satyrs and Nymphs and the like, in which a vaned amount
of Praxitelean style may be discerned. Four points of composi-
tion may be mentioned, which appear to be m ongm Praxitelean

:

(ij a very flexible line divides the figures if drawn down the
midst from top to bottom; they all tend to lounging, (2) they
are adapted to front and back view rather than to being seen

from one side or the other; (3) trees, drapery and the like are

used for supports to the marble figures, and included m the

design, instead of being extraneous to it; (4) the faces are

presented in three-quartei view.

The subjects chosen by Praxiteles were either human beings

or the less elderly and dignified deities It is Apollo, Hermes
and Aphrodite who attract him rather than Zeus, Poseidon
or Athena And m his hands the deities sink to the human
level, or, indeed, sometimes almost below it They have grace

and charm in a supreme degree, but the eldhient of awe and
reverence is wanting

Praxiteles and his school worked almost entirely m marble.

At the time the marble quarries of Paros were at their best,

nor could any marble be finer for the purposes of the sculptor

than tliat of which the Hermes is made. Some of the statues

of Praxiteles were coloured by the painter Nicias, and in the

opinion of the sculptor they gamed greatly by this treatment.
(P G.)

PRAYER (from Lat. precart, entreat; Ital. pregana, Fr.

pnere), a term used generally for any humble petition, but more
technically, in religion, for that mode of addiessmg a divine

[

or sacred power m which there predominates the mood and
intention of reverent entreaty.

Prayer and its Congeners,—Prayer m the latter sense is a
characteristic feature of the higher religions, and we might even
say that Christianity or Mahommedamsm, ritually viewed, is

m Its inmost essence a service of prayer. At all stages of

religious development, however, and more especially in the case

of the more primitive types of cult, prayer as thus understood

occurs together with, and shades off mto, ether varieties of

observance that bear obvious marks of belonging to the same
family.

Confining ourselves for the moment to forms of explicit address,

we may group these under three categories according as the

power addressed is conceived by the applicant to be on a higher,

or on much the same, or on a lower plane of dignity and authority

as compared with himself, (i) Only if the deity be regarded

as altogether superior is there room for prayer proper, that is,

reverent entreaty. Of this we may perhaps roughly distinguish

a higher and a lower type, according as there is either complete

confidence in the divine benevolence and justice, or a disposition

to suppose a certain arbitrarmess or at any rate condition-

ality to attach to the granting of requests. In the first case

prayer will be accompanied with disinterested homage, praise

and thankgiving, and will in fact tend to lose its distinctive

character of entreaty or petition, passing into a mystic commun-
ing or converse with God. In the second case it will be supported

by pleading, involving on the one hand self-abasement, with

confession of sms and promises of repentance and reform, or

on the other hand self-justification, in the shape of the expression

of faith and recitation of past services, together with remmders
of previous favour shown. (2) If, however, the worshipper place

his god on a level with himself, so far at any rate as to make
him to some extent dependent on the service man contracts

to render him, then genuine prayer tends to be replaced by a

mere bargaining, often conjomed with flattery and with insmcere

promises. This spirit of do ut des will be found to go closely

with the gift-theory of sacrifice, and to be especially character-

istic of those religions of middle grade that are given over to

sacrificial worship as conducted m temples and by means of

organized priesthoods. Not but what, when the high gods

are kind for a consideration, the lower deities will likewise be
found addicted to such commerce; thus in India the hedge-priest

and his familiar will bandy conditions in spirited dialogue audible

to the multitude (cf W Crooke, Things Indian, s,v, “ Demon-
ology,” pp. 132, 134) (3) Lastly, the degree of dependency on
human goodwill attributed to the power addressed may be so

great that, mstead of diplomatic pohteness, there is positive

hectoring, with dictation, threats and abuse. Even the Italian

peasant is said occasionally to offer both abuse and physical

violence to the image of a recalcitrant samt; and antiquity

wondered at the bullying manner of the Egyptians towards

their gods (cf. lamblichus, De mystents, vi. 5-7) This frame
of mind, however, is mamly symptomatic of the lower levels
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of cult^ Thus the Zulu says to the ancestral ghost, “ Help me,
or you will feed on nettles whilst the still more primitive

Australian exclaims to the “ dead hand that he carries about

with him as a kind of divining-rod, Guide me aright, or I

throw you to the dogs
**

So far we have dealt with forms of address explicitly directed

towards a power that, one might naturally conclude, has

personality, since it is apparently expected to hear and answer^

At the primitive stage, however, the degree of personification is,

probably, often far slighter than the words used would seem
to suggest. The verbal employment of vocatives and of the

second person may have little or no personifying force, ser\nng

primarily but to make the speaker’s wish and idea intelligible

to himself When the rustic talks in the vernacular to his horse

he IS not much concerned to know whether he is heard and
understood; still less when he mutters thieats against an absent

1 ival, or kicks the stool that has tripped him up with a vicious

‘'Take that I”

These considerations may help towards the understanding

of a second class of cases, namely, forms of implicit address

shading off into unaddressed formulas. Wishings, blessings,

cursings, oaths, vows, exorcisms, and so on, are uttered aloud,

doubtless partly that they may be heard by the human parties

to the rite, but likewise m many cases that they may be heard,

or at least overheard, by a consentient deity, perhaps represented

visibly by an idol or other cult-object. The ease with which
explicit invocations attach themselves to many of these appar-
ently self-contained forms proves that there is not necessarily

any perceived difference of kind, and that implicit address as

towards a “ something not-ourselves ” is often the true designa-

tion of the latter On the other hand, there is reason to believe

that the magical spell proper is a self-contained and self-

sufficient form of utterance, and that it lies at the root of

much that has become address, and even prayer in the fullest

sense.

From Spell to Prayer .—Of course to address and entreat a
fellow-bemg is a faculty as old as that of speech, and, as soon
as It occurred to man to treat sacred powers as fellow-beings,

assuredly there was a beginning of prayer We do not know,
and are not likely to know, how religion first arose, and the

probability is that many springs went to feed that immense
river. Thus care for the dead may well have been one amongst
such separate sources It is natural for sorrow to cry to the

newly dead “ Come back 1
” and for bereavement to add ‘‘ Come

back and help !
” Another source is mythologic fancy, which,

in answer to childlike questions “ Who made the world ?
”

‘‘ Who made our laws?” and so on, creates ^‘magnified non-

natural men,” who presently make their appearance in ritual (for

to think a thing the savage must dance it); whereupon personal

intercourse becomes possible between such a being and the

tribesmen, the more so because the supporters of law and order,

the elders, will wish to associate themselves as closely as possible

with the supreme law-giver. From Australia, where we have
the best chance of studying rudimentary religion in some bulk,

comes a certain amount of evidence showing that in the two
ways just mentioned some inchoate prayer is being evolved.

On the other hand, it is remarkable how conspicuous, on the
whole, is the absence of prayer from the magico-rehgious ritual

of the Australians. Uttered formulas abound; yet they are

not forms of address, but rather the self-sufficient pronounce-
ments of the m^cian’s fiat. Viewed analytically in its developed
nature, magic is a wonder-working recognized as such, the core

of the mystery consisting in the supposed transformation of

suggested idea into accomplished fact by means of that sugges-

tion Itself. To the magician, endowed in the opinion of his

fellows (and doubtless of himself) with this wonderful power
of effective suggestion, the output of such power naturally repre-

sents itself as a kind of unconditional willing. When he cries

‘‘Rain, ram,” or otherwise makes vivid to himself and his

hearers the idea of ram, expecting that the ram will thereby
be forced to come, it is as if he had said ** Rain, now you must
come,” or simply “ Rain, come I

” and we find as a fact that
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magical formulas mostly assume the tone of an actual or virtual

imperative, ” As I do this, so let the like happen,” " I do this in

order that the like may happen,” and so on. Now it is easy to

“ call spirits from the vast> deep,” but disappointed expenence

shows that they will not always come. Hence such imperatives

have a tendency to dwmdle into optatives.
**
Let the demon

of small-pox depart I
” is replaced by the more humble Grand-

father Smallpox, go away !
” where the affectionate appellative

(employed, however, m all likelihood merely to cajole) signalizes

an approach to the genuine spirit of prayer. Again, the magician

conscious of his limitations will seek to supplement his influence

—his mana, as it is termed in the Pacific
—

^by tapping, so to

speak, whatever sources of similar power he round about him;

and these the magomorphism ” of primitive society perceives

on every hand A notable method of borrowing p>ower from

another magic-wielding agency is simply to breathe its name
in connexion with the spell that stands in need of reinforcement

,

as the name suggests its owner, so it comes to stand for his real

presence. It is noticeable that even the more highly developed

forms of hturgiciil prayer tend, in the recitation of divine titles,

attributes and the like, to present a survival of this magical

use of potent names.

Prayer as a Part of Ritual—An exactly converse process

must now be glanced at, whereby, instead of growing out of it,

prayer actually generates spell. In advanced religion, indeed,

prayer is the chosen vehicle of the free spirit of worship Its

mechanism is not unduly rigid, and it is largely autonomous,

being rid of subservience to other ritual factors In more
primitive ritual, however, set forms of prayer are the rule, and
their function is mainly to accompany and support a ceremony
the nerve of which consists in action rather than speech. Hence,

suppose genuine prayer to have come into being, it is exceedingly

apt to degenerate mto a mere piece of formalism, and yet,

whereas its intrinsic meaning is dulled by repetition according

to a well-known psychological law, its virtue is thereby hardly

lessened for the undeveloped religious consciousness, which holds

the saving grace to he mainly in the repetition itself. But a

formula that depends for its efficacy on being uttered rather than
on being heard is virtually indistinguishable from the self-

sufficient spell of the magician, though its origin is different. A
good example of a degenerated prayer-ritud comes from the
Todas (see W. H. R. Rivers, The Todas, ch. x.). The prayer itself

tends to be slurred over, or even omitted On the other hand,
great stress is laid on a prehmmar}’^ citation of names of power
followed by the word tdtth. This at one time seems to have
meant “ for the sake of,” carr^ung with it some idea of supplica-

tion
,
but It has now lost this connotation, seeing that it can be

used not merely after the name of a god, but after that of any
sacred object or incident held capable of impartmg magic
efficacy to the formula Even the higher religions have to fight

against the tendency to ‘‘ vain repetitions ” (often embodymg a
certain sacred number, e.g three), as well as to the use of prayers

as amulets, medicinal charms, and so on. Thus, Buddhism
offers the striking Ctise of the praying-wheel. It remams to

add that throughout we must carefully distinguish in theory,

however hard this may be to do in practice, between legitimate

ritual understood as such, whether integral to prayer, such as

its verbal forms, or accessory, such as gestures, postures, incense,

oil or what not, and the formalism of religious decay, such as

generally betrays itself by its meaninglessness, by its gibberish

phrases, sing-song intonation and so forth.

Silent Prayer .—A small point in the history of prayer, but
one that has an interesting bearing on the subject of its relation

to magic, is concerned with the custom of praymg silently.

Charms and words of power being supposed to possess efficacy

m themselves are guarded with great secrecy by their owners,

and hence, in so far as prayer verges on spell, there will be a
disposition to mutter or otherwise conceal the sacred formula
Thus the prayers of the Todas already alluded to are m all cases

uttered “ in the throat,” although these are public prayers, each

village having a form of its own. At a later stage, when the

distinction between magic and religion is more clearly recognized

XXII 9
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and an anti-social character assigned to the former on the

ground that it subserves the sinister interests of individuals,

the overt and as it were congregational nature of the praying

comes to be insisted on as a guarantee that no magic is being

employed (cf Apuleius, Apol 54, tacitas preces in templo dis

allegasti : igitur magus es a notion that suffers easy transla-

tion mto the view that there are more or le^s disreputable gods

with whom private traffickmg may be done on the sly (cf Horace,

'Ep, I xvi 60, labra movet metuens audiri, Piilchra Laverna,

da mihi fallere ”} Thus it is quite in accordance with the out-

look of the classical period that Plato in his Laws (909-910)
should prohibit all possession of private shrines or performance

of private rites; “ let a man go to a temple to pray, and let any

one who pleases join with him m the prayer Nevertheless,

instances are not wanting amongst the Greeks of pnvate prayers

of the loftiest and most disinterested lone (cf L R Farnell,

The Evolution of Religion, p 202 seq ) Finally we may note in

this connexion that m advanced religion, at the point at which

prayer is coming to be conceived as communion, silent adoration

IS sometimes thought to bring man nearest to God
The Morahzation of Prayer —\Vhen we come to consider the

moral quality of the act of prayer, this contrast between the

spirit of public and private religion is fundamental for all but

the most advanced forms of cult In its public rites the com-
munity becomes conscious of common ends and a common
edification We may observe how even a very primitive people

such as the Arunta of Australia behaves wuth the greatest

solemnity at its ceremonies, and professes to be made “ glad
’’

and “ strong thereby, whilst of his countrymen, whom he

W’ould not trust to pray in private, Plato testifies that in the

temples during the sacrificial prayers “ they show an intense

earnestness and with eager interest talk to the Gods and beseech

them ** (Laws, 887) We may therefore assume that, m acts

of public worship at any rate, prayer and its magnxi-religious

congeners are at all stages resorted to as a means of grace,''

even though such grace do not constitute the expressed object of

petition. Poverty of expression is apt to cloak the real spirit

of primitive prayer, and the formula under which its aspirations

may be summed up, namely, **
Blessings come, evils go," covers

all sorts of confused notions about a grace to be acquired and
an impurity to be wiped aw^ay, w'hich, as far back as our clues

take us, in\nte interpretations of a decidedly spiritualistic and
ethical order. To explicate, however, and purge the meaning
of that “ strong heart " and clean '* which the savage after

his fashion can wish and ask for, remained the task of the higher

and more self-consdous types of religion A favourite contrast

for W'hich there is more to be said is that drawn between the

magico-rehgrous spcfi-ritual, that says in effect, My will be

done," and the spirit of *‘Thy will be done’' that breathes through

the highest forms of worship Such resignation m the face of the

divine will and providence is, however, not altogether beyond
the horizon of primitive faith, as witness the following prayer

of the Khonds of Onssa We are ignorant of what it is good

to ask for You know what is goad for us. Give it to us."

(Tylor, Prtm Culture, 4 569 ) At this point prayer by a supreme
paradox virtually extinguishes itself, since in becoming an end
in Itself, a means of contemplative devotion and of mystic
communing with God, it ceases to have logical need for the

petitionary form Thus on the face of it there is something
like a return to the self-sufficient utterance of antique religion;

but, in reality, there is all the difference in the world between
a suggestion directed outwardly m the fruitless attempt to
conjure nature without first obeying her, and one directed
towards the mnc?r man so as to establish the peace of God withm
the heart.

BIBC.10GRXPII.Y —The following works- deal generally with the
^bjeef 01 Diaycr frotn the comparative standpoint E B Tylof,
PrtfrtitivB Culture, ch (1903)^; C Tidfe, Elements of the Science of
ReUgtOH'iGifht^ leetwe#, Icct. 6)‘(i8g7l , P Max MhHer, '‘On Ancient
Prayeray' m Semtitp Sindws tn of Rev Vf Alexander Kokut

Lr R. Pariwll^ The Evoluhon-of Rettgton, Icct 4 (1905). For
special points the following may bo consulted Pray» in relation
to magfc ; R. R Marett, pjom Spell to Prayer/' in Potk-tore

(June 1904). W. W Skeat, Malay Magu (1900). Degeneration
of prayer W. H. R Rivers, The Todae, ch. 10 (1906) Uso oi the
name of power F Gicsebrecht. Die alttesiamenthche Schdtzun^ des
Cotiesnamens (1901) ,

W Heitmuller, hn Namen Jesu (1903) Silent
piaycr S Suclhans, Lautes und leises Beten in Archtv fUr
Keligtonswtssenschaft, 185 seq (1906) Begmmngs of Prayer in
Austraba A. W. HowiLl, 1 he Native 1 rtbes of South-East Australia,

394, cf 546 (1904), K. Langloh Parker, The Euahlayi Tribe, 79 seq
(1905), the evidence discussed in Man, 2, 42, 72 Prayer and
spell in North American religion W Matthews, " The Prayer of a
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,
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Chant, a Navajo Ceremony," in Ttfm Report of Bureau of Atnertoan
Ethnology, J. Mooney, “ Ihe Sacred Formulas of the Chcrokees,"
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^aesttonc^ (1903) Chnstian prayer E von dcr Goltz Das Cehet
tn der AliesUn Clvnstenhett (1901), id
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gebete (1905) , O Dibehus, Das Vaterunser Umrtsse zu emer Geschtchte

des Gcbct’i tn der alien und mtUlercn Ktrche (1903) ; T K. Chcync,
article " Prayer/’ m Ency Bxb (1902)

" (R R. M.)

PRAYER, BOOK OF COMMON, the title of the official semce
book of the Church of England One of the most important

steps taken at the Reformation was the compilation and provi-

sion of a compreliensive service book for general and compulsory

use in public worship in all catliedral and parish churches

throughout the Church of England
Apart from alterations m detail, both as to doctrine and ritual,

which will be leferred to later, the following mam advantages

were achieved from the very first and apply to all editions of

the Prayer Book equally.

1. The substitution of the English language for the Latm
language, which had hitherto been m universal and almost
complete use, and m which all the old service books were written.

2. Unification and simplification The number of books

required for the performance of divine service m pre-Reformation

days was very large, the most impoitant being the Missal for

the service of Holy Communion or the Mass, the Breviary for

the daily .service or performance of the divine office, the Manual
for the minor sacramental offices usually performed by the pai ish

priest; and the Pontifical, containmg such services a» were

exclusively reserved for performance by the bishop. Many
of the contents of these larger volumes were published in separate

volumes known by a great variety—over one hundred—different

names. The Prayer Book represents m a much condensed and
abbreviated foim the four chief ancient sei vice books, viz:

the Missal, Breviary, Manual and Pontifical.

In addition to a multiplicity of books there was much variety

of use. Although the Sarum Use prevailed far the most widely,

yet there were separate Uses of York and Hereford, and also

to a less degree of Lincoln, Bangor, Exeter, Wells, St Paul’.s, and
probably of other dioceses ^d cathedral churches as well

Cranmer's preface " Concerning the Seivice of the Church
"

expressly mentions tlie abolition of this variety as one of the

things to be achieved by a Book of Common Prayer. It says •

" And whereas lieretofore there hath been great diversity m
saymg and singing m Churches withm this Realm, some following

Salis^ry Use, some Hereford Use, and some the Use of Bangor,

some of York, some of Lincoln, now from henceforth all the

whole Realm .shall have but one Use."

We will next emimctttte the «%out*ces from which the Prayer Book
was compiled i. It has be«i alroaKly indicated that the older
pre-Reformaticm service books formed ihe tn<Hn qiiarr/, especially

those according to the Use of Sarum. Mofmng and EveniM Prayer,
including the psalter and the lessons, were taken from the Breviary,
Matins being compiled out of Nocturns (or Matins)*, Laud^ and
Pilme; atkl Evensong out of Vespers and Comphne The Order
of tioiy Communion, mchiding the coUedts, epistles and gospels,
was taken from the Missal. The sacramental and other omces
which occupy a position in the Prayer Book between the Order
of Holy Communion and the Psalms were taken from the Manual,
and the services for consecration’ or drderin" of bishops, pne^fs and
deacons were taken from the Pontifical; but in aH cases not oMy
with a change of Latin into English, but woth numerous alterations,

omissions and additions
2* The reformed Latm Breviary* of Cardinal Quignon, Francis

dh Qmttories, a Spaniard, a PrahefsCan and cardinal 6f th^ ifoly
Crbes, brought out a reforiUed Latnr breviary with papal sanction
in 1535. A second and revised edition appeared in 1537 It met
with consideratle favour, and was adopted into uso in many places,
without, howevcF, Winning tthiversat acceptance, aiid in* 1558 papar
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sanction was withdrawn and it ceased to bo printed From this

icformed breviary the compilers of the Prayer Book borrowed the
following, {a) ^iany passages—almost verbatim'—in the preface
“ Concerning the Soivicc of the Chtttch.'* It would occupy too
much space to print them in parallel columns here (6) Making
tlio Sunday ana Holy-day services identical in structure with the
woek-day services (1) 1 he removal of all antiphons and responds
This refers to Quignon's first edition only [d) The increased
amount of Holy Scripture read. Quignon provided a first lesson

from the OJd Testament, a second lesson from the New Testament;
and on Saints* Ilays a third Icseon from the Lives of the Saints,
thoi^h this lesson was also occasionally taken from Holy Scripture,
(e) The prefixing to every service a form of confession and absolu-
tion. 'llie idea, not the actual language, is borrowed by the Prayer
Book (/) The substitution of the Athanasian Creed for the Apostles'
Creed on certain days instead of the former being an addition to

tlie latter So in the Prayer Book, when used, the Atlianasian

Creed is substituted for, not added to, the shorter creed (g) The
uniform assignment of tliree Psalms to each hour suggests the
average number and arrangement of the Psalms m the Prayer Book
at Matins and Evensong.

3 The Mozarabic Missal, (a) The four short prayers preceding
the prayer for the conseciation 01 the water in the office for tlie public
baptism of infants are adapted from the beneiliction of the font
in the Mozarabic Liturgfy (Migne, Pa/ Laf tom. \xxxv col. 465)
The evidence for this borrowing is still plainer in the larger form of
prayer for this purpose provided m the first book of Edward VI.
Ihe Mozarabic Liturgy was printed and published under Cardinal
Ximencs in 1500, and may well have been in Cranmer's hands,
whereas the Mtssale gaUieamm, ai Gaihcan Sacramentary, contain-

mg the same prayers with slight variations, was first pulilished by
Cardinal Thomesms in 1680 and must have been unknown to
Cranmer (6) According to F Procter and W. H. Frere (A New
History of the Book of Common Prayer, p 375 London, 1902), the
use of the plural number instead of the singular in the form of the
opening vcrsicles of Morning and Evening praver is a following of

Mozarabic usage. But we have been unable to verify this statement.
(t) Many of the new collects introduced into the Prayer Book,
though not transfened bodily from any Mozarabic service book,
are modelled upon a Mozarabic pattern, and preserve some Mozarabic
ideas and phrases, the rtferonccs to the Second Advent m the
collects for the first and third Sundays in Advent take their tone
from the Mozarabic Advent services Ihe ccdlcet for Christmas
play IS based on a collect for Christmas Day LaudfS in the Mozarabic
Breviary (Mignc, Pat, Lat tom Ixxxvi

,
col 122L The collect

for the first Sunday m Lent is based on a preface (Inlatio) in the
Mass for the Wednesday after the fifth Sunday m Lent (ibid., tom
Ixxxv., col. 382). The collect for the first Sunday after Easter
18 based upon an " Aha Oratio " (ibid^ col 517), and an “ Oralio ad
pacem " (col 518) for the Saturday in Easter week. The collect

ior St Andrew's Day is based on a Missa in the Mozarabic Mass for

the same festival (ibid , col. 159) Other exampks might bo given,

but this is hardly the place for complete details (ih The many
addresses, beginningwith" Dearly beloved brethren " (“the Scripture
moveth tis,“ &c ), introduced mto most of the services in the Prayer
^ok, correspond to the addresses which, under the title of " Missa,"

and generally addressed to " fratros dilcctlssimi ' or " canssimi,"

form part of every Mozarabic Mass. The prayer of consecration

in the Order of Holy Communion, especially as regards the recital

of the words of mstftution commencing " \vho m the same mght,"
Slc , follows a Mozarabic rather than the Sarum or Roman model
m several respects, but the same features are found in the consecra-

tion prayer in the Brandenburg-Nurnberg agenda of 1533, and it is

doubtful whether the Anglican borrowing is from a Mozarabic or a
Lutheran source Possibly both theAnglican and Lutheran formulae

are derived independently from the Mozaralao, because, as we have
seen, a Mozarabic miss^ was certainly in Craiimer’s hands and
studied by him.

4. Eastern Liturgies. These were certainly known to Cranmer,
but it is remarkable how little he borrowed from them. (<1) The
pra3rer which was placed at the end of the Litany in 1 549, and now
stands as the last prayer but one at the eml of Matins and Evensong,
as well as of the Litany, was undoubtedly borrowed from the Liturgy

of St Chrysostom, where, as likewise in the Litur^ of St Basil, it

forms the prayer of the third antiphon after the Deacon's Litany

m the Mass of the Catechumens* (M The concluding prayer of

Matins and Evensong, " The Grace ot our Lofd," &c., which was
added In 1G62, may have been taken from Greek liturgies. It is

the opening salutation in the Mass of the Catechumens in the

Clementine Liturgy, w^here it occurs again, as it does in the

Greek Liturgies before the " Sursum corda"; though there

18 no ttVideiice to prove that it was not taken directly from Holy
Scripture (2 Cor. xui. la). {c) The Epiklesis or mvocation of the

Holy Spint upon the elements, must have been copied from an
Eastern Liturgy. It occurs in the 1549 Prayer Book, but has been

omitted in au subsecluent editions. It runs thus i Hear us, O
merciful Father, we beseech Thee, and with Thy holy Spirit and word
vouchsafe to blteeS ahd snnottify these Thy pits and creatures

of bread and wine, th t they may be unto us the body and blood

of Thy most deaily beloved Son Jesus Christ."

This is not an exact translation of any known epiklests, and Cranmer
altered its position from after to immediately before the words of
institution {d) Four ]^titions in tlic Litany " That it may please
Thee to illuminate all Bishops, Pnests and Deacon-*," See (altered
in 1661 from all Bishops, pastors and numstor9)f,^ajid “ That it may
please Thee to give to all nations umty, jieace and concord," and
‘ That It may please Thee to succour, help and comfort ail that
are in danger, necessity and tribulation," and " That it may please
Thee to preserve all that travel by land or by water, all women
labouring of child, all sick persons, and young children, and to
show Thy pity upon all prisoners and captives 1 " are almost
certainly modellccf on corresponding petitions in the Deacon’s
Litany .n the Liturgy of St Chrysostom (cd F E Brightman,
P lb2, 1 35, and p 363, lines 4, 17, 15) At least, they resemble
far more closely the Greek petitions than they do any correspond-
ing Latin petitions in the Old Sarum Litany

5 Lutheran and other continental Protestant service books
The most considerable quantity of the new material which was
imported into the Prayer Book was drawn from Lutheran and
Genevan service book^. The Litany, for example m the Prayer
Book IS based upon the medieval Latin Litany, but great variation
both in substance and language and by way of addition and omission,
aie made in it Thtse variations arc largely liorrowed from and
closely follow the language of vanous Lutheran litaraes, especially
tliat given in tlic consultation of Archbishop Hermann of Cologi^
issued m 1543 Lutheran influence can likewise be traced in way
of variation introduced mto the baptismal and other sacramental
or occasional offices. So in the Communion service the most
striking departiiies from ancient precedent have a Protestant
origin 1 he introduction of the Ten Commandments m 1553 s^ms
to be derived from the order of service published by Valerandus
Pollanus (Pullam) m 1551, and that of the Comfortable Words m
1549 IS bon owed, though all the texts chosen arc not identical, from
the Consultation of Hermann It m impossible to pursue this subject
here further in detail.

6 Original compositions of the compilers of the Prayer Book,
not traceable to ancient or 16th-century originals These are not
numerous They include most of the collects on Saints' Days, for
which, though no direct evidence ot authorship is as yet forthcoming,
Cranmer is probably responsible, and certain other collects, such as
that for the Royal Family (Archbishop Whitgift)

,
that for the high

court of parliament (Archbishop Laud), tliat for all corditions
of men (Bishop Gunmng), Sec

We proceed to describe next the vanous stages throu^ which
the Book of Common Prayer has passed and the leading features

cf each revision. Of changes preceding the first Prayer Book
it will only be necessary to mention here (a) The compiling and
publishing of the Litany m English by Cranmer m 1544. (b)

Royal mjunctions m August 1547 ordering the Epistle and Gospel
to be read m English at High Mass, Aroyal proclamation,

dated the 8th of March 1548, imposmg for use at the commg
Faster The Order of the Communion This was an order or
form of semce m English for the communion of the people m
both kinds. It was to be inserted mto the service after the
communion of the pnest, without making any other alteration

m the Latin Mass. It comprised the long exhortation or

notice to be given on Sunday, or on some other day, previous
to the Communion, the longer exhortation, and the shorter

invitalion, the confession, absolution, comfortable words, prayer
of humble access, formulae of admmistration and the concluding

peace, all as they exist at present, though with variations of

some importance.

The first complete vernacular Book of Common Prayer was
issued in 1 549. It was earned through both houses of parliament

by the 21st of Jwiuary 1549, by an Act of Uniformity which
made its use compulsory on and after the following Whit-Sunday

.

Tlie exact date of the giving of the royal assent, and the
question wlietlier this Book received the assent of Convocation,
are historical points of diflSculty and uncertainty which cannot
be treated at length here.

Some of the chief pomts of difference between this and subse-
quent Prayer Books were the following * Matins and Evensong
began with the Lord’s Prayer, and ended with the third collect;

there were no alternative Psalm-canticles for Benedictus,
Magnificat and Nunc Dimittis; the Athanasian Creed was
introduced after the Benedictus on six festivals only, and in

addition to the Apostles’ Cre^; the Litany was placed after

the Communion service, for which an alternative title was given,

vie. !
” commonly called the Mass.” Introits were provided

for use on every Sunday and Holy-Day; after the offertory
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intending communicants were directed to “ tarry still in the quire

or m some convenient place nigh the quire in the prayer

^‘for the whole state of Christ’s church,” the blessed Virgin

Mary was commemorated by name among departed saints;

prayer for the departed was explicitly retamed, also an invoca-

tion of the Holy Spirit before the words of institution, the

prayer of oblation immediately followmg them. The mixed
chalice was ordered to be used, and the Agnus Dei to be sung

durmg the Communion of the people. A large selection of short

scriptural post-Communions was provided. Unleavened bread

was to be used and placed not m the hand but in the mouth of

the communicant The sign of the cross was to be made not

only in the euchanstic consecration prayer, but also in Baptism,

Confirmation, Holy Matrimony and the Visitation of the Sick.

Reservation for the sick and unction of the sick were retained;

and exorcism, unction, trine immersion and the chnsom were

included m the baptismal serMce. The praver m the burial

service, as m the Communion service, contained distmct mter-

cessions for the departed; and a form of Holy Communion was
i

provided for use at funerals with proper introit, collect, epistle !

and gospel.
|

As to vestments, in the choir offices, the surplice only ^\'as to
j

be used; the hood being added in cathedrals and colleges; and
by all graduates when preaching, everywhere.

At Holy Communion the officiating priest was to wear “a
white Albe plain with a vestment or Cope,” and the assistant

clergy were to wear ** Albes with tunicles ” Whenever a bishop

was celebrant he was to wear, beside his rochette, a surplice

or albe, and a cope or vestment,” and also to carry “ his pastoral

staff m his hand, or else borne or holden by his chaplain.” The
mitre was not mentioned.

The ordinal was not attached to this Prayer Book at its first

appearance, but it was added under another act of parliament

m the following year, 1 550 It was very similar to the present

ordinal except that the words for the office and work of a

Priest m the Church of God, now committed unto thee by the

Imposition of our hands ” were wantmg, and the chalice or

cup with the bread were delivered, as well as a Bible, to each

newly-ordained priest.

We pass on to 1552 when a new and revised edition of the
i

Prayer Book was mtroduced by an act of parliament which

ordered that it should come into use on All Saints’ Day (Nov. i).

The alterations made in it were many and important, and as

they represent the furthest point ever reached by the Prayer

Book m a Protestant direction, they deserve special mention

and attention.

1. The introductory sentences, exhortation, confession and
absolution were prefixed to the Order for Mornmg Prayer daily

throughout the year and ordered to be read before Evening

Prayer as well Alternative Psalms were provided for Benedictus,

Magnificat and Nunc Dimittis.

2. Numerous and most important alterations were made in

the Order for Holy Communion, m the title of which the words
“ commonly called the Mass ” were left out. (a) The Introits

were omitted, (b) Gloria m Excelsis was transferred from near

the begmnmg to near the end of the service, (r) The ten com-
mandments with an expanded tenfold Kyrie eleison were mtro-

duced. {^) The long new English canon of 1549 was split up
mto three parts . the first part becommg the prayer for the church

militant; the second part becoming the prayer of consecration;

the third part, or prayer of oblation, becommg the first post-

Communion collect; the epiklesis or mvocation of the Holy Ghost
upon the elements was entirely omitted, (e) The mixed chalice,

the use of the sign of the cross m the consecration prayer; the

commemoration of the blessed Virgin Mary and of vanous
classes of saints were omitted. (/) The Agnus Dei and the post-

Communion anthems were omitted, (g) The words of adminis-

tration in the 1549 book were abolish^, viz. :

** The body of

our Lord Jesus Christ which was given for thee, preserve thy

body and soul unto everlastmg life,” and “ The blood of our

Lord Jesus Christ which was shed for thee preserve thy body
and soul unto everlastmg life,” and the followmg words were

substituted • Take and eat this in remembrance that Christ died

for thee, and feed on him in thy heart by faith, with thanks-

giving,” and “ Drmk this in remembrance that Christ’s blood

was shed for thee, and be thankful.” (h)A long rubric was added
at the end of the service explanatory of the attitude of kneeling

at the reception of Holy Communion, in which it was stated

that “it is not meant hereby that any adoration is done, or

ought to be done, either unto the sacramental bread and wine

there bodily received, or to any real and essential presence there

being of Christ’s natural flesh and blood,” &c. (t) Exorcism,

unction, trine immersion and the chnsom were omitted from

the baptismal service, (k) Unction and communion with the

reserved sacrament were removed from the sersuces for the

visitation and the communion of the sick (1)
Prayers for the

dead and provision for a celebration of Holy Communion at a
funeral were removed from the burial service (m) The vest-

ments retained and ordered under the Prayer Book of i *549 were
abolished by a new rubric which directed that both at the time

of Communion and at all other times of mmistration a bishop

should wear a rochet and that a priest or deacon should have
and wear a surplice only; (n) on the other hand, the directions

as to daily service were extended to all clergy and made much
stricter, (o) and the number of days on which the Athan«i.sian

Creed was to be used was raised from six to thirteen.

The main objects of these drastic alterations have been thought
to have been twofold.

1 To abolish all ritual for which there was not scriptural

warrant If this was their object it was not consistently or

completely carried out. No scriptural warrant (an be found

for the use of the surplice, or for the use of the sign of the cross

m baptism, both of which were retained

2. To make the services as unlike the pre-Reformation services

as possible. This object too was not fully attained, no liturgical

precedent can be found for the violent dislocation of certain

parts of the Order for Hol> Communion, especially in the case

of the prayer of oblation and of the Gloria in Excelsis; but the

orders for Morning and Evening Prayer and the Holy Communion
retained features of the Breviary and Missal services, the bulk

of their component matenal being still drawn from them While
the alterations, therefore, were violent enough to alarm and
offend the Catholic party, they were not violent enough to satisfy

the extreme Puritan party, who would no doubt have agitated

for and would probably have obtained still further reformatum
and revision But this Prayer Book only lived for eight months
It came mto use on All Saints’ Day (Nov. i) 1552, and on the 6th

of July 1553 Edward VI died and was succeeded by his sister

Mary, under whom the Prayer Book was abolished and the old

Latin services and service books resumed their place.

On the death of Queen Mary and the accession of her sister

Elizabeth (Nov 17, 1558) all was reversed, and the Book of

Common Prayer was restored mto use agam.
The Act of Uniformity, which obtained final parhamentarv^

authority on the 28th of April 1559, ordered that the Prayer
Book should come again into use on St fohn the Baptist’s Day
(June 24, 1559) This was the second Prayer Book of King
Edward VI

,
with the following few but important alterations,

which, like all the alterations introduced at subsequent dates

into the Prayer Book, were in a Cathohe rather than m a

Protestant direction

I. Morning and Evening Prayer were directed to be “ used

m the accustomed place of the church, chapel or chancel, mstead
of “ m such place as the people may best hear.”

2 The rubric ordermg the use of the rochet only by the

bishop and of surplice only by a priest or deacon was abolished

The euchanstic vestments ordered m the first Prayer Book of

Edward VI. were brought back by a new rubric which directed

that “ the mmister at the time of the communion and at all

other times in his ministration, shall use such vestments in the

church as were m use by authority of parliament m the second

year of the reign of King Edward the VI. according to the act

of parliament set in the begirming of this book.

3. In the Litany the following petition found in both the
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Edwardian Prayer Books was omitted from the tyranny of

the bishop of Rome and all his detestable enormities, good
Lord deliver usj*

4. In the Communion service the two clauses of administration

found m the first and second Prayer Books of King Edward's
reign were combined,

5 The rubric explanatory of kneeling for reception," com-
monly known as the Black Rubric " was omitted

6 In the Ordinal in the rubric before the oath of the queen’s

sovereignty the woids ‘‘ against the power and authority of all

foreign potentates " were substituted for against the usurped

power and authority of the Bishop of Rome," and in the oath
Itself four references to the bishop of Rome, by name, were

|

omitted
I

Theie were a few more minor alterations, without doctrinal or ,

political significance which need not be described in detail here

The only further addition or alteration made in Queen
Elizabeth’s reign was in 1561, when all the present black letter

!

Holy Days were added to the Kalendar except St George
(April 23) Lammas (Aug, i), St Laurence (Aug 10) and St

Clement (Nov, 22), which already existed, and except St

Enurchus (Sept, 7), added m 1604, and the Venerable Bede
(May 27) and St Alban (June 17) added m 1662

A smouldering and growing Puritan discontent with the Prayer

Book, suppressed with a firm hand under Queen Elizabeth, burst

out into a flame on the accession of King James I m 1603
A petition called the millenary petition, because signed by no
less than one thousand ministers, was soon presented to him,
asking, among other things, for various alterations m the Piayer

Book and specifying the alterations desired. As a result the

king summoned a conference of leading Puritan divines,

and of bishops and other leading Anglican divines, which
met under his presidency at Hampton Court in January 1604.

After both sides had been heard, certain alterations were
determined upon and were ordered by ro>al authority, with the

general assent of Convocation. These alterations W'ere not very

numerous nor of great importance, but such as they were they all

went in the direction of catholicizing rather than of puritamzing

the Prayer Book; the one exception being the substitution of

some chapters of the canonical scriptures for some chapters

of the Apocrypha, especially of the book of Tobit. Other 1

changes were —
I The addition of one more black letter Samt’s Day, viz.

:

Enurchus (by error for Evurtius) on the 7th of September, This
was a small but a very extraordinary and an inexplicable change
to make. The only explanation offered, which is a pure guess

and seems barely possible, is that it was desired to place some
{

mark of dignity upon a day which during the late reign had
been kept with great festivity as the birthday of Queen Elizabeth

2. The words, The absolution to be prc^nounced by the

minister alone " at Morning and Evening Prayer, were altered

to
** The Absolution, or Remission of Sins, to be pronounced

by the priest alone, standing, the people still kneeling
"

3. A prayer for the royal family was added after the prayer
for the king, and a petition was added in the Litany to the same
effect, both exhibiting slight verbal differences from the prayer

and petition as used to-day.

4. Thanksgiving prayers were added for ram, for fair weather,

for plenty, for peace and victory.

5 Important alterations were introduced into the service

for the private baptism of children in houses, with the object

of doing away with lay baptism and securing the administration

by the minister of the parish, or some other lawful minister

6 The confirmation service was entitled and explained thus •

‘‘The Order of Confirmation, or Laying on of Hands upon
Children Baptized, and able to render an account of their faith

according to the Catechism following
"

7. The concluding portion of the Catechism, consisting of

eleven questions on the sacraments, was now added.

There were other slight changes of a verbal kind, involving

no doctrinal or poHtiod significance and which therefore need
not be described here.

The next important stage in the history of the Prayer Book
was its total suppression m 1645 for a period of fifteen years,
“ the Directory for the Public Worship of God in the Three
Kmgdoms " being established m its place. The restoration

of King Charles IL m 1660 brought with it toleration at once,

and soon afterwards complete restoration of the Prayer Book,

but not exactly in the same form which it had before. Non-
conformists pressed upon the king, either that the Prayer Book
should not be re-introduced, or that if it were re-introduced,

features which they objected to might be removed The result

was that a conference was held m 1661, known from its place

of meetmg as the Savoy Conference, the church being represented

by twelve bishops and the Nonconformists by twelve eminent

Presbyterian divines, each side accompanied by nine coadjutors.

The objections raised from the Nonconformist point of view

were numerous and varied, but they were thoroughly discussed

between the first meeting on the 15th of April and the last on
the 24th of July 1661 , the bishops agreeing to meet the Puritan

wishes on a few minor points but on none of fundamental

importance. Later in the year, between the 20th of November
and the 20th of December, Convocation assembled and under-

took the revision of the Prayer Book. In the earlier part of

the following year the book so revised came before parliament
No amendment was made m it in either house and it finally

received the roval assent on the 19th of May 1662, being'annexed
to an Act of Uniformity which provided for its coming into

general and compulsory use on St Bartholomew’s Day (Aug 24)
The alterations thus mtrodiiced w'ere very numerous, amount-

ing to many hundreds, and many of them were more important

than any which had been mtrodiiced into the Prayer Book since

1552. Their general tendency was distinctly in a Catholic as

opposed to a Puritan direction, and the two thousand Puritan

incumbents who vacated their benefices on St Bartholomew's
Day rather than accept the altered Prayer Book bear eloquent

testimony to that fact.

It IS impossible to give here an exhaustive list of the alterations

:

but the following w ere some of the principal changes made m 1662.
(fl) The preface " It hath been the v isdom of the Church of England/*
Sec

,
composed by Sanderson, bishop of Lincoln, was prefixed to

the Prayer Book. (6) The authorized version of the Bible of 1611
was taken into use, exccjit m the case of the Psalms, where the
great Bible of 1539-1540 was retained as much smoother for singing,
and in parts of the Communion service {c) The rubric preceding
the absolution in Morning and Evening Prayer, viz “ The absolu-
tion to be pronounced by the minister alone," was altered into " The
Absolution, or Remission of Sms, to be pronounced by the priest
alone, standing, the people still kneeling (d) In the Litany the
phrase Bishops, Paslois and Ministers of the Church,’* was altered

into ' Bishops, Priests and Deacons,** and in the clause commencing
“ From all sedition and privy conspiracy,*’&c

,
the words “ rebellion

^*

and '* schism ** were added {e) Among the “ Prayers and Thanks-
givings upon several occasions,’* were added the two Ember week
prayers, the prayer for the high court of parliament, the collect or
prayer for all conditions of men, the general thanksgiving, and that

‘ For restoring Public Peace at Home **
(/) In flic Communion

service two rubrics wire pitfixed to the prayer “ for the whole state

of ChnsUs Church militant here in earth ** ordenM the humble
presentation and placing of the alms upon the Holy Table, and the
placing thereon then of so much Bread and Wine as the pnest sliall

think sufficient, and (g) the commemoration of the departed was
atlded to the prayer itself. (A) The rubric explanatory of the posture
of kneeling for reception, known as Bie Black Rubric, which had
been added in 1 562, but omitted m 1 559 and i()04, was rc-mtroduced

,

but the words “ to any real and essential presence there being of

Christ’s natural flesh and blood were altered to ’* unto any Coqioral
Presence of Christ's natural Flesh and Blood **—a very important
and significant alteration which affected the mcanmg of the whole
nibnc. (i) Rubnes were also added ordenng the manual acts by
the pnest m the prayer of consecration, and the covenng of the
remainder of the consecrated elements after Communion with a fair

linen cloth, [k) A new office was added for the Ministration of

Baptism to suen as arc of nper years (1) A nibnc was prefixed
to the Order for the Bunal of the Dead, forbidding that order to

be used “ for any that die unbaptized, or excommunicate, or have
laid violent hands unon themselves.** (m) In the “ Ordenng of

Pticsts,** and “ the Consecration of Bishops,** in the formula for

ordination, after the words, ' Receive the Holy Ghost,** these words
were added “ for the Office and Work of a Priest (or Bishop) m the

Church of God, now committed unto thee by the Imposition of our
hands.** {n) The ornaments nibnc, regulating the vesture of the
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clergy thrown jnto its present rofemng back not to 1604
or I5*;9 or 155^, but to the lirst Prayer Book of ptlward VI xu 1549
for the role 10 bo followed

The above are the important alterations, among numerous
others of muior significance, mtroduced into the Prayer Book
in 1662. Their general trend is obvious. It u not m the Puritan

direction, but intended to emphasize and to make more clear

churdi doctrine and disciplme, which m recent years had become
obscured or decayed. No substantial alteration has been made
in the Piayer Book since 1662, but two alterations must be

chronicled as having obtained the sanction of the Convocations

of Canterbury and York, and also legal force by act of parliament.

In 1871 a new Lectionary was substituted for the previouslv

existing one, into the merits and dements of which it is not

possible to enter here; and in 1872, by tlie Act of Uniformity

Amendment Act, a shortened form of service was provided

mstead of tne present form of Morning and Evening Prayer for

optional use m other than cathedral churches on all days except

Sunday, Christmas Day, Ash Wednesday, Good Friday and
Ascension Day; provision was also statutably made for the

separation of services, and for additional services, to be taken,

however, except so far as anthems and hymns are concerned,

entirely out of the Bible and the BiX)k of Common Prayer.

In the year 1907 letters of business were issued by the Crown
to the Convocations inviting and enabling them to make altera-

tions in the Prayei Book (afterwards to be embodied in an act

of parUament) These letters were issued in compliance with

the second recommendation (tqoO) of the Royal Commission
on Ecclesiastical Discipline, viz. ; that “ Letters of business

should be issued to the Convocations with inatnictions
:
(a) to

consider the preparation of a new rubric regulating tlie orna-

ments (that is to say, the vesture) of the mmisters of the church,

at the times of their mmistiations, with a view to its enact-
ment by parliament, and (A) to frame, with a view to their

enactment of parliament, such modifications in the existmg law
relating to the conduct of Divine .Service, and to the orna-

ments and fittings of churches as may tend to seaire the greater

elasticity which a reasonable recognition of the comprehensive-

ness of the Church of England and of its present needs seems to

demand
’

A few words are added in conclusion about the state services
Until the year 1859 they were four in number

1 A Form of Prayer with Thanksgiving to bo used yearly uix>n
the Fifth Day of November, to commemorate tlie happy deliverance
of King James I and the Three Estates of Englancl from the Gun-
lK)\\dcr Plot in 1604

2 A Fonn of Prayer with Fasting to be used yearly on the
Thirtieth Day of January, to commemorate the Martyrdom of the
Blessed King Charles the First in 1649.

3 A Fonn of Prayer with Th.vnksgiving to he used yearly on the
Twenty-ninth Day of May, to commemorate the Restoration to the
throne of King Charles the Second in j66o

4 A Form of Prayer with Thanksgiving to be used yearly on the
of the Accession of the reigning Monarch

The first three of these sci vices w^re abolished in 1859 by royal
warrant— tliat is to say by the exercise of the same authority whicli
had instituted them The fourth form of service was retained m
its old shape till 1901, when a new form, or rather new forms of
seivicc, having been prepared by Convocation, were authorized by
royal warrant on the 9th of November (F E W.)

PRAYERS FOR THE DEAD Wherever there is a belief m
the continued existence of man’s personality through and after

death, religion naturally ccmcems itself with the relations between
the living and the dead. And where the idea of a future judg-

ment obtains, prefers are often offered on their behalf to the
Higher Powers. Prayers for the dead are mentioned m 2 Mac-
cabees XU. 43-45, where the writer is uncertain whether to

regard the sacrifice offered by Judas as a propitiatory sm-offenng
or as a memorial thank-offenng, a distmc tion of great importance

in the later history of the practice. Prayers for the dead form
part of the authorized Jewish services. The form m use m
England contams the followmg passage • ‘‘ Have mercy upon
him; pardon all his transgressions. , . , Shelter his soul in the

shadow o1 Thy wings. Make known to him the path of life.’*

The only passage in the New Testament which is held to bear

directly on the subject is 2 Tmi. i. t8, v4iere, however, it is not
certain that Onesiphorus, for whom St Paul prayed, was dead.

Outside the Bible the proof of the early use of prayers for the

dead has been carried a step farther by Professor Ramsay’s
discoveries, for it is now im]X)ssible to doubt the gemimeneBS
of the copy (contained m the spurious acts of the saint) of the

inscription on the tomb of Abercius of Hier<jpohs in Phrygi^i

(see Lightfoot, Apasidte Fatherly pt. « vol i p 49a sqq ) The
19th Imc of the inscription runs thus • “ Let every fnend who
observeth this pray for me,” r.c Abercius, who throughout
speaks in the first person • he died m the latter part of the 2nd
century. The inscriptions m the Roman catacombs bear similar

witness to the practice, by the occurrence of such phrases as
“ Mayst thou live among the saints ” (3rd century); May God
refresh the soul of . . . Peace be with them ” Among
Church writers Tertiillian is the first to mention prayers for

the dead, and that not as a concession to natural sentiment,

but as a duty “ The widow Who does not pray for her dead
husband has as good as divorced him ” This passage occurs

in one of his later Montanistic writings, dating from the beginning

of the 3rd century. Subsequent writers similarly make incidental

mention of the practice as prevalent, but not as unlawful or even
disputed (until Aenus challenged it towards the end of the

4th century). The most famous instance is St Augustine’s

prayer for his mother, Monica, at the end of the 9th book of

his Confessions

An important element in the liturgies of the various Churches

consisted of the diptychs or lists of names of living and dead
who were to be commemorated at the Eucharist. To be inserted

m these lists was an honour, and out of the practice grew the

canonization of saints, on the other hand, to be excluded was a

condemnation In the middle of the 31 d century we find Cyprian

enjoining that there should be no oblation or public prayer made
for a deceased layman who had broken a Church rule by appomt-
mg a cleric trustee under his will • He ought not to be named
m the priests’ prayer who has done his l>est to detain the clergy

from the altar.” Although it is not possible, as a rule, to name
dates for the exact words used in the ancient liturgies, yet the

universal occunence of these diptychs and of definite prayers

for the dead in all parts of the Church in the 4th and sth centuries

tends to show how primitive such prayers were. 'Ihe language

used m the prayers for the departed is vTry reserved, and contains

no sugge^^lon of a place or state of pain We may cite the

following from the so-called liturgy of St James * —
Remember, O Lord, the God of Spirits and of all Flesh, those

whom we have lemcmbcrcd and tliose whom we have not remem-
bered, men of the true faith, from righteous Abel unto to-day; do
thou thyself give them rest there in the land of the living, in thy
kingdom, in the delight of Paradise, in the bosom of Abraham, Isaac
and Jacob, onr holy fathcis, from whence pain and sorrow and
sighing have fled away, whore the hght of thy countenance visiteth

them and always shmeth upon them

Public prayers were only offered for those who were believed

to have died as faithful members of Christ. But Perpetiia, who
was martyred m 202, believed herself to have been encouraged

by a vision to pray for her brother, who had died in his eighth

year, almost certainly unbaptized, and a later vision assured

her that her prayer had been answered and he translated from
punishment, St Augustine thought it needful to point out that

the narrative was not canonical Scripture, and contended that

the child had perhaps been baptiz^. Similarly, a medieval
legend relates that Gregory the Great was so struck with the

justice nf the emperor Trajan, that he praved for him, and in

consequence he was admitted to Paradise (cf Dante, Purg, x,,

Farad, xx.).

As time went on, further developments took place. Petitions

to God that he would hear the mtercessions of the departed

became direct requests to them to pray {Ora pro nohis), and,

finally, the saints were a.sked themselves to grant grace and help

Again, men felt difficulty m supposing that one who repent^

at the close of a wicked life could at once enjoy the fellowship

of the saints in Paradise (St Luke xxui 43), and it seemed unfaur

that they should be made equal with those who had borne the
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burden and heat of the day (St Matt. xx. 12), And so the simple

severance between good and bad indicated in St Luke vi 26,

became the threefold division made familiar by Dante. These

speculations were further fixed by the growth of the theory

of satisfaction and of Indulgences: each forgiven soul was
supposed to have to endure an amount of suffermg in proportion

to the guilt of Its sms, and the prayers and pious acts of the hvmg
availed to shorten this penance time m Purgatory (see Indul-

gences). It thus came about that prayers for the dead were
regarded only as aiming at the deliverance of souls from pur-

gatorial fires; and that application of the Eudiarist seems to

have overshadowed all others. The Council of Trent attempted

certam reforms in the matter, with more or less success, but,

broadly speaking, the system still remains in the Roman Catholic

Church, and masses for the dead are a very important part of

Its acts of worship.

The Reformation took its rise in a righteous protest against

the sale of Indulgences
;
and bya natural reactionthe Protestants,

in rejecting the Roman doctnne of Purgatory, were inclined to

disuse all prayers for the dead. Important changes have been

made, m the successive revisions of the Prayer Book, in the

commemorations of the dead at the Eucharist and m the Burial

Service

In the Communion Service of 1549, after praise and thanks

were offered for all the saints, chiefly the Blessed Virgin, came
the following :

** We commend into thy mercy all other thy

servants, which are departed hence from us with the sign of

faith and now do rest in the sleep of peace
:
grant unto them,

we beseech thee, thy mercy and everlasting pe^ce ” The
Burial Service of the same date contained explicit prayers for

the deceased, and mtroit, collect, epistle and gospel were

provided for ** the Celebration of the Holy Communion when
there is a Burial of the Dead In 1552, under the influence

of Bucer, all mention of the dead, whether commemorative or

intercessory, was cut out of the Eucharist; the prayers m the

Burial Service were brought into their present form; and the

provision for Holy Communion at a Burial was omitted. Ihc
thankful commemoration of the dead in the Eiulmnst wai>

restored m i66i, but prayers for them remained, if they remamed
at all, veiled m ambiguous phtases.

Tte Church of England has never forbidden praj^ers for the

dead, however little she has used them in her public services

It was proposed m 1552 to condemn the scholastic doctnne Dc
frecaHom pro dejundtb m what is now the 22nd of the Thirty-

Nine Articles, but the proposal was rejected. And these inter-

cessions have been used in private by a long list of English

divines, among whom Andrewes, Cosm, Ken, Wesley and Keble

form an almost complete chain down to the present day. On
the tomb of Bishop ;^rrow (i68o) stands a request to passers-by

to pray for their fellow-servant And in a suit (1838) as to the

lawfulness of an mscnption, Pray for the soul of . . the

Court decided that “ no authority or canon has been pomted
out by which the practice of praying for the dead has been

expressly prohibited.” As Jeremy Taylor put it {Dtssuaswe

from Popery, I i . iv General pravers for the dead the Churdi
of England never did cond«nn by any express articles, but left

it in the middle.”

H.M Luckock,AfUf Death

{

i sted
,
London, 1 879) , E.H Phinmtre,

7 he Spirits tn Prison (London, 1884). (W. O. B.)

PRAYINO WHEEL, a mechanical apparatus used by the

Lamaist Buddhists m Tibet and elsewhere for offering prayers.

Strips of paper bearmg a manifold repetition of the words
“ The Jewd m the Lotus, Amen,” are wrapped round cylinders

of all sizes—from hand-mills to wmd- or water-mills. As the

wheel revolves these uncoil and the primer is considered to be
offd*ed.

PJIEACHING (Fr. fredher, from Lai. praeduatre, to pcroclaino),

the proclamation of a Divine message both to those who have
not heard it, and to those who, having hieard it, have not accepted

It, and the regular instruction of the convated m the doctrines

and duties of the iatth, zs a distmctive thdugh not a peculiar

feature of the Christian religion. The Mahommedans exercise

It freely, and it is not unknown among the Buddhists. The
history of Christiaii preaching with which alone this article is

concerned has its roots (i) in the activity of the Hebrew prophets
and scribes, the former representmg the broader appeal, the
latter the edification of the faithful, (2) in the ministiy of Jesus
Christ and His apostles, where again we have both the evan-
gelical mvitation and the teaching of truth and duty. Which-
ever element is emphasized in preaching, the preacher is one who
believes himself to be die ambassador of God, charged with a
message which it is his duty to deliver^

I. The Patristic A^e, to the Death of St Augustine, a.d. 430.

—

Of the first two centuries we have very httie mformation.

From the Acts of the Apostles we gather something as to the

methods adopted by St Peter and St Paul, and these we may
believe were more or less general The Apostles who had known
the Lord would naturally recall the facts of His life, and the

story of His words and works would form a great deal of their

preaching.! After they had passed away and b^orc the Christian

Scriptures were canonically sifted and collected there was a gap
winch for us IS only slenderly filled by such produ( tions as the

so-called 2nd Epistle of Clement, reaUy a rambling homily on
repentance and confession (see Clementine Literature), and

by what we can imagine was the practice of men like Ignatius

and, on the other hand, the Apologists. Most of these were

primarily writers, but Justin Martyr has left a reputation for

speaking, especially m debate, as well. Some of the wntmgs
of Tertullian (c zoo), e ^ those on Patience and PemUnce, re^
as though they had been .spdeen, and it is hard to believe that
this brilhant rhetoncum did not consecrate his powers of address

to his new faith. Cyprian (d 258), too, was a finished speaker;
his Epistle to Donatus emphasizes the need of a simple and un-
decorated stvle m the proclamation of the gospel. None of his

seemons, however, unless we regard his book on the Lord’s Prayer
as a homily, has come down to iis.

By tins time the canon of New Testament Scripture was fairly

settled, and with Ongen (d. 254) we find tlic beginning of preacli-

ing as an explanation and application of definite texts, Origen
was pre-eminently a teacher, and the didactic side of preaching

is thus more conspicuous m his work When we allow for his

excessive use of the allegorical method, there is stiU left a great

deal of power and siiggestjveness In his handi>, as may be
seen from the 19 homilies on Jeremiah tliat have been preserved

m the Greek (and others in the Latm of Rufinus), the crude

homily of his predecessors beg.tn to take a more dignified,

orderly .ind impressive form. Alongside Ongen we may rank
Hippolytus of Rome on the strength of the one sermon of his

which IS extant, a paneg\Tic on baptism based on the theophany

which marked the baptism of Jesus.

The 4th century marks the cuimmation of early Christian

preaching The imperial patronage had made education and
social distinctions a greater possibility for the preacher, and the

decline of political eloquence furnished an opening for pulpit

oratory. The didactic dement was no longer m sole pos.session

of the field, for the mrush of multitudes to the Chnstiaii faith

and the building of large churches necessitated a return to the

evangelical or proclaniatory type of sermon. It was the age

of doctrinal controversy'^, and the intellectual presentation of

the Christian position was thus sharpened and developed. The
Antiochene school had set a worthy example of careful exegesis

of scripture It was m the East especially that jxeaichmg

flourished* Eusebius of Caesarea, Eusebius of Emesa, Athanasius,
Macanus, Cyril of Jerusalem, Ephiaem Syrus among the ortho^

dox; and of the Aarians, Anus himself and Ulfiks the great

Gothic missionary, are all of high quality ;
but above even these

standoutthethree Cappadocians, Basil(<7 t».)of Caesarea,cultured,

devout and practical; Ins brotlicr Gregory {q v,) of Nyssa, more
mchned to the speculative and metaphysical, and Gregory {qv)
of Narianzus, nobly endowed with poetic and orateorial gifts,

the finest preacher of the three. At the apex of the pyi^nmd

stands John of Antioch, Chrysostom (f

.

r.), who in 3S7, at the

age of 40, began his la years’ ministry in his native city mid m
399, the SIX memorable years in Constantinople, where he loved
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the poor, withstood tyranny and preached with amazing power
His sermons, says Dr E. C. Dargan, ‘‘ show the native oratorical

instinct highly trained by study and practice, a careful and

sensible (not greatly allegorical) interpretation of Scripture, a

deep concern for the spiritual welfare of his charge, and a

thorough consecration to his work. His style is impetuous.

ni h, torrential at times, his thovight is practical and imaginative

rather than deeply philosophical. His knowledge of human
nature is keen and ample, and his sermons are a remarkable

reflection of the manners and customs of his age His ethical

appeal is constant and stimulating.^^

In the West the allegorical method of Alexander had more
influence than the historical exegesis of Antioch. This is seen

in Ambrose of Milan, with whom may be named Hilary of

Poitiers and Gaudentms of Brescia, the friend of Chrj^sostom.

and a link betw'een him and Ambrose But the only name of

first rank in preaching is that of Augustine, and even he is

curiously unequal His fondness for the allegorical and his

manifest carelessness of preparation disappoint as often as his

profundity, his devout mysticisms, his practical application

attract and satisfy. Augustine’s De dodrtmChrisitanayhk iv
,

IS the first attempt to formulate the principles of homiletics

2 The Early Middle A^es, 4J0-IJ00—After the days of

Chrysostom and Augustine there was a great decline of preaching

With the poor exceptions of one or two names like those of

Theodore of Mopsuestia and John of Damascus, the Eastern

Church produced no preachers of distinction The causes of

the ebb were both internal and external Within the Church
there was a departure from the great experimental truths of

the Gospel, their place being taken by the preaching of nature

and morality on a theistic basis. To this we may add a fantastic

and absurd allegorization, the indiscriminate laudation of saints

and martyrs, polemical strife, the hardening of the doctrine into

dogma, the development of a narrow ecclesiasticism, and the

failure of the missionary spirit in the orthodox section of the

Eastern Church (as contrasted with the marvellous evangelistic

activity of the Nestonans (q v ) Outside the Church the break-

up of old civilizations, the confused beginnings of medieval

kingdoms, with the attendant war and rapine, the inroads of

the Saracens and the rise of Islam, were all effective silencers

of the pulpit. Yet the night was not without its stars; at Rome
Leo the Great and Gregory the Great could preach, and the

missionaries Patrick, Coliimba, Columbanus, Augustine, Wilfnd,

Willibrord, Gall and Boniface are known by their fruits The
homilies of Beda are marked by a tender devoutness, and here

and there rise to glowing eloquence In the 8th century

Charlemagne, through the Capitularies

,

tried in vain to galvanize

preaching, such specimens as we have show the sermons of the

times to be marked by superstition, ignorance, formality and
plagiarism It was the age when the papacy was growing out

of the rums of the old Roman Empire, and the best talents were

devoted to the organization of ecclesiasticism rather than to the

preaching of the Word Liturgies were taking shape, penance

was deemed of more importance than repentance, and there

was more insistence on discipline than on Christian morality

Towards the end of the period we note the beginnings of the triple

division of medieval preaching mto cloistral, parochial and

missionary or popular preaching, a division based at first on

audiences rather than on subject-matter, the general character

of which—legends and popular stones rather than exposition

of Scripture—was much the same everywhere About this

time, no doubt, some preachers began to use the vernacular,

though no examples of such a practice have been preserved

There are few great names m the 9th, loth and iith centuries

Anselm was a great Churchman, but no great preacher; perhaps

the most worthy of mention is Anskar, the missionary to the

Scandmavians Rabanus Maurus published an adaptation of

Augustme^s De doctrtna ChrtsUanay bk. iv. But certam forces were

at work whu h were destined to bring about a great revival, viz

the rise of the scholastic theology, the reforms of Pope Hilde-

brand, and the preaching of the First Crusade by Pope Urban II.

^d 1099) Peter the Hermit

3. The Later Medieval A^e, iroo-rsoo .—In the 12th century
the significant feature is the growing use of the various national

languages in competition with the hitherto universal Latin.

The most eminent preacher of the century was Bernard of

Clairvaux (1091-1153), esteemed alike by gentle and simple,

and summing up the popular scholastic and mystical types of

preaching His homilies, though tediously mipute, still breathe

a charm and power (see Bernard, St)

Alongside Bernard may be placed the two mystics of St Victor,

Hugo and Richard, and a little later Peter Waldo of Lyons, who,
like Henry of Lausanne, preached a plain message to the poor
and lowly The 13th centuiy saw the culmination of medieval
preaching, especially in the rise of the two great mendicant
orders of Francis and Dominic. Representative Franciscan
names are Antony of Padua (d 1231), who travelled and preached
through southern Europe, Berthold of Regensburg (d 1272),

who, with his wit and pathos, imagination and insight, drew
huge crowds all over Germany, as m homeliest vernacular he
denounced sin with all the severity of a John the Baptist, and
Francis Bonaventura, the schoolman and mystic, who wrote a
little lx)ok on The Art of Preaching Of the Dominicans Thomas
Aquinas (d 1274), the theologian, was perhaps also the greatest

preacher With the rath century a new note, that of reformation,

IS struck; but on the whole there was a drop from the high level

of the 13th In Italy Bernardino of Siena on the scholastic

side, Robert of Lecce and Gabriel Barletta on the popular, are

the chief names, in Germany these phases are represented by

John Gntsch and John Geiler of Kaiserburg respectively.

Among the popular preachers vigour was often blended with
(oarseness and vulgarity. Mysticism is represented by Suso,

Meistcr Eckhart, above all Johann Tauler {qv) of Strassburg
(d 1461), a true prophet in an age of degeneration Towards
the close of the century comes John Wycliffe {qv) and his

English travelling preachers, who passed the torch to Hus
and the Bohemians, and m the next age Savonarola, who was
to Florence what Jeremiah had been to Jerusalem

4 The Reformation Period, rjoo-iyoo ~\t is here that the

story of modern preaching may be said to begin. The Reformers
gave the sermon a higher place m the ordinary service than it

had previously held, and they laid special stress upon the

inteq>retation and application of wScripture The controversy

with Rome, and the appeal to the reason and conscience of the
individual, together with the spread of the New Learning, gave
preaching a new force and influence which reacted upon the old

faith, as John Wild (d. 1554), one of the best Roman Catholic

preachers of the dav, a man noted for his “ emphasis on Scripture,

his grasp of evangelical truth, his earnest piety, amiable character

and sustained power in the pulpit,” fully admitted Other
famous preachers on the same side were the Spaniards Luiz of

Granada and Tlioinas of Villanova, the Italians Cornelio Musso,

Egidio of Viterbo and Carlo Borromeo, and the German Peter

Canisius Among the Reformers were, of course, Martin I.uther

and most of his German collaborators; the Swiss Zwmgli, Bul-

Imger, Farel and Calvin, the English Latimer, John Bradford,

John Jewel, the Scot John Knox Nor can even so cursory

a sketch omit to mention Bernardino Ochmo and the Anabaptist

Hubmaier. In all these cases fuller details will be found in the

articles bearing their names. Most of the Reformation preachers

read their sermons, in contrast to the practice of earlier ages

The English Book of Homilies was compiled because competent
preachers were comparatively rare

The 17th-century preaching was, generally speaking, a continu-

ation of that of the 16th century, the pattern having been set

by the Council of Trent and by the principles and practice of

the Reformers In Spam and Germany, however, there was
a decline of power, in marked contrast to the vigour manifested

in France and England. In France, indeed, the Catholic pulpit

now came to its perfection, stimulated, no doubt, by the toleration

accorded to the Huguenots up to 1685 and by the patronage

of Louis XIV. The names of Bossuet, F16chier, Bourdaloue,

F^nelon and Massillon, all supreme preachers, despite a certam

artificial pompousness, belong here, and on the reformed side
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arc Jean Claude (d. 1687), author of the Essay on the Sermon,
and Jacques Saunn (d. 1730) In England the nvalry was not

between Catholic and Reformer, but between Anglican and
Nonccm/ormist, or, if we may use the wide but less correct term,

Puritan. On the one hand are Andrewes, Hall, Chillingworth,

Jeremy Taylor, Barrow and South, on the other Baxter, &lamy,
tlie Goodwms, Howe, Owen, Bunyan, in each case but a few
names out of many The sermons of these men were largely

scriptural, the cardinal evangelical truths being emphasized with
reality and vigour, but with a tendency to abstract theology

rather than concrete religion The danger was felt by the

university of Cambridge, which in 1674 passed a statute for-

bidding Its preachers to read I heir sermons

Germany, harassed by the Thirty Years’ War and deadened
by a rigid Lutheranism, can show little besides Andrea and
Johann Arndt until the coming of the Pietists (see Pietism),

A H. Francke and Philipp Spencer, with Paul Gerhardt and
his cousin Johann The early years of the i8th century were a
time of deadness as regards preaching The Illumination in

Germany and Deism in England were largely responsible for

this, though the names of J. A Bengcl (better known as a
commentator), Zmzcndorf, Butler and the Erskines helped to

redeem the time from the reproach of being the dark age of

Protestantism In the Roman Catholic Church the greatest

force was Bridame in P'rance, a popular preacher of high worth
But, generally speaking, there was no heart m preaching, sermons
were unimpassioned, stilted and formal presentations of ethics

and apologetics, seldom delivered extempore

5 The Modern Period may be said to begin m 1738, the year

in which John Wesley began his memorable work IVcaching

once more was based on the Bible, which was expounded with
force and earnestness, and though throughout the century there

remained a good many pulpiteers who produced nothing but
solemn fudge, the example and stimulus given by Wesley and
Whitefield were almost immeasurably productive. Whitefield

was the greater orator, Wesley the better thinker; but, diverse

m temperament as they were, they alike laid emphasjs on open-
air preaching In their tiain came the great field preachers

of Wales, like John Elias and Christmas Pivans, and later the
Primitive Methodists, who by their camp meetings and itiner-

ancies kept religious enthusiasm alive when Wesleyan Methodism
was in peril of hardening Meanwhile, in America the Puritan
tradition, adapted to tlie new conditions, is represented by Cotton
Mather, and later by Jonathan Edwards, the greatest preacher
of his time and country Whitefield’s visits raised a band
of pioneer pieachers, cultured and uncultured, men who knew
their Bibles but often interpreted them awry.

In the early 19th century the pulpit had a great power,
especially m Wales, w'here it was the vehicle of almost every
kind of knowledge And it may be doubted whether, aU in all,

preaching has ever reached so uniformly high a level or been so

powerful a force as during the 19th century, and this in spite

of other forces similarly making for enlightenment and morality

It shared to the full in all the quickening that transformed so

many departments of civilization during that epoch, and has

been specially influenced by the missionary enterprise, the

discoveries of science, the fuller knowledge of the Bible, the

awakened zeal for so( lal service Modern preaching, like ancient

preaching, has been so varied, depending, as it so largely does, on
the personality of the preacher, that it is not possible to speak

of Its characteristics Nor can one do more than enumerate

a few outstanding modem names, ex^'liisive of living preachers

In the Roman Catholic Church are the Italians Ventura and Curci,

the Germans Diepenbrock and Foerster, the French I^cordaire,

Dupanloup, Loyson (P^re Hyacinthc) and Henri Didon Of
Protestants, Germany produced Schleiermacher, Claus Harms,
Tholuck and F. W. Krummacher , France, Vmet and the Monods.
In England representative Anglican preachers were Newman
(whose best preaching preceded bis obedience to Rome), T.

Arnold, F. W. Robertson, Liddon, Farrar, Magee; of Free Church-
men, T. Binney, Thomas Jones, R. W. Dale and Joseph Parker

(Congregationalist); Robert Hall, C. H. Spurgeon and Alexander

-PREANGER 265
Maclaren (Baptists), W. M. Punshon, Hugh Price Hughes and
Peter Mackenzie (Wesleyan); James Martineau (Unitarian)

The Scottish Churches gave Edward Irving, Thos Chalmers,

R S. Candlish, R. M McCheyne and John Caird In America,
honoured names are those of W E Channing, Henry Ward
Beecher, Horace Bushnell, Phillips Brooks, to mention only

a few

See J. M Neale, Medieval Preachers and Preaching (1857), R
KotYit^ Geschichte der Predigt vom Anfang bis auf Schleiermacher

(1881), J P Mahaffy, Decay of Modern Preaching (1882), E C
Durgan, A History of Preaching (1906), and preface to The Pulpit
Encyclopaedia, vol 1 (1909), and the various volumes of the Yale
Lectures on Preaching Also Sermon (A J G )

PREAMBLE (Med Lat praeamhulum, from praeambulare, to

walk before), an introductory statement, a prelimmary explana-

tion. The term is particularly applied to the opening paragraph
of a statute which summarizes the intention of the legislature

in passing the measure, thus the preamble of the statute, of

which the title is the Children Act 1908, is as follows “ An
Act to consolidate and amend the Law relating to the Protection

of Children and Young Persons, Reformatory and Industrial

Schools and Juvenile Offenders, and otherwise to amend the

Law with respect to Children and Young Persons.” The
procedure m the British parliament differs in regard to the

preambles of public and private bills The second reading of

a public bill affirms the principle, and therefore in committee
the preamble stands postponed till after the consideration of

the clauses, when it is considered in reference to those clauses

as amended and altered if need be (Standing Order 35) On
the other hand, the preamble of a private bill, if opposed, is

considered first m committee, and counsel for the bill deals with
the expediency of the bill, calls witnesses for the allegation in

the preamble, and petitions against the bill are then heard
,

if

the preamble is negatived the bill is dropped, if affirmed it is

gone through clause by clause On unopposed private bills

the preamble has also to be proved, more especially with regard

to whether the clauses required by the standing orders are

inserted (see May, Parhamentary Practice
y 1906, pp 483, 808 seq )

PREANGER, a residency of the island of Java, Dutch East
Indies, bounded S by the Indian Ocean, W by Bantam, N by
Batavia and Krawang, and N E and E by Chenbon and
Banyumas It is officially termed the Preanger Regencies, of

which there are five, covering the several admmistrative divisions

It also includes the small island of Nusa Were. The natives

are Sudanese. The whole residency is mountainous, but there are

two main parallel ranges of peaks along the northern boundary^

and through the middle. Among these are to be found a singu-

larly large number of both active and inactive volcanoes, includ-

ing the well-known Salak and Cede in the north, and bunched
together at the eastern end the Chikorai, Papandayan, Wayang,
Malabar, Guntur, &c . ranging from 6000 to 10,000 ft. in height

The rivers of the province belong to the basins of the Indian

Ocean and the Java Sea respectively, the water-parting being

formed b> the western and eastern ends respectively of the

northern and southern lines of mountain peaks The two which
dram the largest basin are the Chi Manuk and the Chi Tamm,
both rising in the eastern end of the province and flowing north-

east and north-west respectively to the Java Sea. The Chi

Tandiii, also rising here, flows south-east to the Indian Ocean,
and alone of all the rivers in this province is navigable. Large
stretches of marsh occur on each side of this river, as well as

here and there among the hills where inland lakes formerly

existed, as, for instance, near Bandung Crater lakes are Telaga

(lake) Budas, in the crater of the volcano of the same name
m the soutli-east, and Telaga Warna, on the slopes of the Gede,

famous for its beautiful tinting On the same side of the Gede is

the health resort of Smdanglaya (founded 1850-1860), with a

mineral spring containing salt, and close by is the countr}^

residence of Chipanas, belonging to the governor-general.

Numerous warm springs are scattered about this volcanic

region. Petroleum and coal have been worked, and there is a rich

yield of chalk, while a good quality of bricks is made from the

xxTi 9 a
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red clay The soil is in general very fertile, the principal products

being rice, maize and pulse {kachang) in the lower grounds, and
cinchona, coffee and tea, as well as cocoa, tobacco and fibrous

plants m the hills The coffee cultivation has, however, consider-

ably diminished Forest culture, mat-makmg, weaving and
fish breeding are also practised, the last-named in the marshes
after the rice harvest The plantations are almost entirely

owned by the government and Europeans, but the rice mills

are in the hands of Chinese. Irrigation works have been earned
out in various parts The principal towns are Bandung, the

capital of the residency, Sukabumi, Chianjar, Sumedang,
Chichalengka, Garut, Tasik Malaya and Manon Jaya, all with
the exception of Sumedang connected by railway.

PREBENDARY (Lat praebendo = give or grant, through

Low Lat praebenda)y one who holds a prebend, namely an

endowment in land, or pension in money, given to a cathedral or

conventual church tn praebendam—that is, for the maintenance
of a secular priest or regular canon In the early Church the

title had a more general signification The word praebenda

originally signified the daily rations given to soldiers, whence
!

It passed to indicate daily distnbutions of food and drink tc i

monks, canons, &c It became a frequent custom to grant

such a prebend from the resources of a monastery to certain '

poor people or to the founder Such persons were, literally,
|

prebendaries At a later date, when the custom in collegiate
'

churches of living in common had become less general, a certain

amount of the church revenue was divided among the clergy

serving such a church, and each portion (no longer of meat or
,

drink only) was called a prebend The clergy of such churches
|

were generally canons, and the titles canon and prebendary were,

and are, sometimes used as synonymous A member of such

a college is a canon in virtue of the spiritual duties which he

has to perform, and the assignation to him of a st^ 11 in choir and
a place m chapter , he is a prebendary in virtue of his benefice

In the Roman Catholic Church the duties of a prebendary as

such generally consist in his attendance at choral office in his

church In the Anglican Church he usually bears his part in

the conducting of the ordinary church services, except when he

has a vicar, as in the old cathedral foundations (see Cathedral)
A prebendary may be either simple or a digmtary . In the former

case he has no cure and no more than his revenue for his support,

in the latter he has always a jurisdiction annexed. In the

Anglican Church the bishop is of common right patron of all

prebends, and if a prebend is m the gift of a lay patron he must
present his candidate to the bishop who institutes as to other

benefices No person may hold more than one prebend m the

same church
,
therefore, if a prebendary accepts a deanery in his

church his prebend becomes void by cession A prebend is

practically a sinecure, and the holder has no cure of souls as

such. He may, and often does, accept a parochial office oi

chaplaincy m addition

In the middle ages there were many less regular kincls of prebends
e g praebenda doctoialis, with which teaclung duties were connected,
praebenda lectoralts, praebenda mtasae^ to which the duty of saying
a certam number of masses was attached, praebenda mortuarta,
founde<l for the saying of masses for the dead Chantries belonged
to this class All these prebends were generally assigned to special
holders, but there were also praebendae currenUe^ which were not held
by any persons ui particular Sometimes prebends were held by
boys who sang xn choir, praebendae puerile^ Occasionally the name
of prebendary was applied to those servants in a monastery who
attended to the food In England the word prebendary was some-
times used as synonymous with prebsndy as prebend was occasionally
used for prebendary,
Du Cange, Giossartum mediae et tnfimae latxmtatis, ed L Favre

(Niort, 1883, <S:c.), Migne, EncvclopMie thCologt^ue. ist senes, vol x
( s. Droit Canon)

,
Sir R J Phillimore, Ecclesiastical Law of the Church

of England (2nd ed
, 1895). (E O'N

)

PRE-CAMBRIAN, m geology, the cnoimously long and
indistinctly defined period of time anterior to the Cambrian
period In the restricted sense in which it is now often employed
it embraces a period or group of periods subsequent to the
Archean (a.v

)

and anterior to the Cambrian, although some
wnters still prefer to include the former. The supenor limit

of pre-Cambrian rocks is fixed by the Olenellus fauna at the base

of the Cambrian (some geologists speak of certam pre-Olenellus

beds as eo-Cambnan)

,

the lower limit has not yet been generally

established, though it is sufficiently clear in certain regions.

The rocks of this period are much more obviously of sedimentary
origin than those of the Archean; they include conglomerates,

sandstones, greywackes, quartzites, slates, limestones and
dolomites, which appear to have been formed under c onditions

similar to those which obtained in later epochi. Although the

sediments prevail, they are often very highly metamorphosed
and distorted by crustal movements, igneous rocks occur m
great bulk in some regions. Fossils are usually extremely rare

and very ill-preserved, but indications of protozoa, coelenterates,

echinoderms, molluscoids, moUusca, worms and arthropods have

been distinguished The name pre-Cambrian is the equivalent

of tlie “ Algonkian of the United States Geological Survey,

and of the Proterozoic ” of other American authorities, the

terms eozoic, archaeozoic, g^notozoic, cryptozoic, epaichaic and
others have also been applied to the same period

Three or more great stratigraphical breaks have been recog-

nized within the system of pre-Cambrian rocks, but how far

these breaks synchronize m widely separated regions where they
are found is difficult to determine in the absence of good palae-

ontological evidence

The most striking development of pre-Cambnan rocks in Great
Britain is the Torridonian (a v

)
group of the north-west highlands

of Scotland, which lies with strong unconformability between the
Lewisian gneiss and the basal quartzite of the Cambrian. The
Eastern or Dalradian (q v,) schists of Scotland and tlieir equivalents
in Ireland and Anglesey may be, in part at least, of the same age
In Shropshire, in the neighbourhood of the Welsh border, is the
remnant of an ancient ridge now forming the Longmynd and the
smaller hills to the west, Cacr Caradoc, the Wrekin, and the Carding-
ton Hills The latter are built mainly of much altered porphyries
and tuffs which C Callaway named the Uricoman senes, this series

IS clearly of pre-Cambnan age The great mass ot grits, flags and
slates forming the Longmynd cannot yet be definitely assigned to
this penod, though they may be provisionally retained here under
Callaway's name, Londmyndian Probably contemporaneous with
the Uricoman are the volcanic senes of Barnt Green, Licky IlUl and
Caldecote The micaceous schists of Rushton (Salop) may bo placed
here In the Charnwood Forest a group of crystalline rocks, named
Charnian by W W Watts, nses up m the form of small hills amid
the surrounding Irias, they are classed as follows m descending

j

ordei The Brand senes, mcludmg the slates of bwutlUand and
I
Croby, quartzite and conglomerate and purple and green beds

,
the

I

Maplewell senes, including the olive hornstones of Bradgate, the
I

W'oodhouse beds, the slate-agglomerate of Roecliffe, the Beacon
Hill honistones and a felspathic agglomerate, and the Blackbrook
series oi guts and hornstones The ancient volcanic rocks of St

I Davids, Pembrokeshire, were formerly regarded by H Hicks as of

I

pre-Cambnan age, m which he recognized a lower, “ Dimetlan," a
I
middle, “ Arvonian," and an upper, " Pcbidian/' senes The pre-

1 Gambnan age of these rocks was for a long time disputed, but
I J F. N. Gieen (Q J, Geol. Soc,, 1908, 04, p 3O3) made it clear that
' there is an Upper Pebidian (Rhyolitic group), and a Lower Pebidian
(Trachytic group), and that Hicks's ^ Dimetian," the St Davids
granophyre, is a laccohtic mass intrusive in tho Pebidian Both
the Pebidian volcanic rocks and the intruded granophyre are

I

separated from the Cambrian by an unconformity.

1

In Fmno-Scandinavia pre-Carabrian locks are well developed In

I

the Sc.indmavian mountain ranges are the Seve and Sparagmitc
formations, the latter, a coarse-gi^ncd felspathic sandstone, is very
similar to tho Torridonian of Scotland, it occurs also in Enontekis
in Finland Next in descending order come the Jotnian sandstones
(2000 metres) which retain npplc-marks

,
they are associated witli

conglomerates and slates and intrusive diabase and the Rapakiwi
granite The Jotnian group rests unconformably upon the Jatubau
quartzites and schists, with slates, dolomite and carbonaceous beds
(north of Lake Onega w a bed ot anthracite 2 metres thick). Out-
flows of diabase and gabbro occur in this senes, which is fiom i6oo
to 2000 metres in thickness Below the Jatulian is another group
of schistose sediments, the Kalcvian, more strongly folded than
the former and separated from the groups above and below by
unconformable junctions These rocks are regarded by J, J
Sederholm as older than the Huroman of North America (possibly

analogous to the Keewatm formation), and yet several groups of
sediments in this region (Botman schists, &c.) lie between the
Kalevian senes and the gramtic (Archean) complex
Pre-Cambnan rocks occupy large areas and attain an enormous

thickness m North America. aU types of sediment are represented
in various stages of metamorphism, and with these are igneous rocks,
often developed upon a vast scale They have been subdivided
into the following groups or formations an upper Kewcenawan
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and a lower Huronian groups the latter 1$ subdividod into an
upper Animikean (north-cast Minnesota) or Penokcan (north-west
Wisconsin); a middle and a lower division Each of these four
groups is separated by marked unconformity fiom the rocks above
and below. Huronian rocks are well developed m the foUowmg
districts . the Marquette region of northern Michigan, comprising
quartzites, slates and conglomerates, with important iron-bcaring
slates and schists and ferruginous cherts, in the Menominee district

of Michigan and Wisconsin similar rocks occur
,
the Pcnokee-Gogebic

distnct ot Wisconsin and Michigan comprises quartzites, shales and
limestones, with beds and dikes of diabase and ohvine-gabbrOj
the same rocks occur in the Crystal Falls, nortli Michigan ,

the Mesabi
and Vermilion districts, Minnesota, and noith of Lake Michigan
rock gromjs of this age take an important place The valuable iron

ores of Mesabi, Penokee-Oogebic and Menommee belong mainly to
the Animikean group, m the Penokec rocks of this age vast
thicknesses of igneous rocks constitute the greater part of the
formation The Keweenawan rocks are said to attain tne enormous
thickness of 50,000 ft.

,
the higher beds are mainly sandy sediments

and conglomerates, in the lower portions arc great igneous masses,
gabbros, diabase and porphynes, thus m the St Croix valley, north-
west Wisconsin and Minnesota, no fewer than 65 lava flows and 5
conglomeratic beds have been counted, ^^hlch together aggregate
some 20,000 ft in thickness Some of these lava flows apjiear to
have been due to fissure eruptions. The native copper deposits of

this age in north Michigan arc the most extensive known
Pre-Cambiian rocks occupy large areas and reach grc*at thicknesses

in the eastern piovinces of Canada; m Newfoundland 10,000 ft of
strata he between the Archean and Cambrian (the Terranovian series

of South Huni, Avalon group of others), similar rocks occur also

north of the Gicat Lakes and m the Hudson Bay region They are
found also in great force in the Colorado Canyon, in the Adirondack
Mountains, and Black Hills of S Dakota and elsewhere
Turning to Europe, wc find pic-Caiubrian rocks m Brittany, the

“ phyllades de Saint Lo,** or Bnov^nan of Chas Barrois, and along
the western border of France and south west of the central massif
In the Fichtelgebirgo, the Silesian mountains and east Thunngia
similar rocks occur, the Przibramer Scluefer of Lipoid and rocks
in J Barrande’s stage A are of this age Probably the metamor-
hosed eruptive rocks on the southern border of the Hunsruck and
3unus arc pre Cambrian Large tracts of metamorphic sedimentary

rocks that may be classe<l here aie found m Shantung and north
China, and probably also m Brazil, India and Australia In South
Afnca the gold-beanng Witwatersrand beds of the Transvaal and
the overlying Ventersdorp and Potchefstroom systems, the Griqua-
land system and Cango and Ibeques systems of Capo Colony, all

occur above Archcan rocks and below those of Devonian age; they
cannot as yet, therefore, be classed as prc-Cainbnan and their age
is still uncertain

Little can be said of the climatic conditions of this remote

penod, the fossil evidence being so piour, but it is of interest

to note that in certain regions, viz in the Lake Huron region,

in the Gaisa senes of Varangcr Fjord, Norway, and m the

Yangtse district in China conglomerate beds are found in which

many of the boulders are scratched like those of the Dwyka beds

of South Africa, and thus suggest the possibility of glacial

conditions at some stages of the period

For literature see GeologivoL Lilerature added to the Gcologu^l
Soc%ety*s Library (annual) (J» A H )

PRECARIOUS, literally, held on the good-will of another, or

on entreaty (Lat prex, precniy piayer) to another. The word is

used, m law, of a tenure of land, office, &c., held at the pleasure

of another. In general usage it has the significance of something

uncertain, d.angcrous or nsky
PRECEDENCE (from Lat praecedere, to go before, precede)

This word in the sense in which it is here employed means
priority of place, or superiority of rank, m the conventional

system of arrangement under which the more eminent and
dignified orders of the community are classified on occasions of

public ceremony and m the mtercourse of puvate life In the

United Kingdom there is no complete and comprehensive code

whereby the scheme of social gradation has been defined and
settled, once and for all, on a sure and lasting foundation. The
principles and rules at present controlling it have been formulated

at different periods and have been derived from various sources

The Crown is the fountain of honour, and it is its undoubted
prerogative to confer on any of its subjects, in any part of its

dominions, such titles and distinctions and such rank and place

as to It may seem meet and convenient. Its discretion in this

respect is altogether unbounded at common law, and is limited

in those cases only wherem it has been submitted to restraint

by act of parliament. In the old time all questions of precedence
came in the ordinary course of things within the jurisdiction of

the court of chivalry, m which the brd high constable and earl

marshal presided as judges, and of which the kings of arms,
heralds and pursuivants were the assessors and executive
officers. When, however, points of unusual moment and magni-
tude happened to be brought into controversy, they were
occasionally considered and decided by the sovereign m peison,

or by a special commission, or by the privy counal, or even by
the parliament itself. But it was not until Upwards the middle
of the 16th century that precedence was made the subject of

any legislation m the pioper meaning of the term ^

In 1539 an act “ for the placing of the Lords m Parliament

(31 Hen. Vlll. c. 70) was passed at the instance of tlie king, and
by it the relative rank of the members of the royal family, of the

great officers of state and the household, and of the hierarchy

and the peerage was definitely and definitively ascertained. In

1563 an act “ for declaring tlie authority of the Lord Keeper
of the Great Seal and the Lord Chancellor to be the same ”

(5 Ehz. c. 18) also declared their precedence to be the same.
Questions concerning the precedence of peers arc mentioned
in the Lords Journals 4 & 5 PJi. and M and 39 Eli/

,
but in the

reign of James I. such questions were often referred to the
commissioners fox executing the office of earl marshal In the

reign of Charles I. the House of Lords considered several ques-

tions of precedency and objected m the carl of Banbury’s case

to warrants overruling the statute of 31 Hen. VIII. In 1689 an
act for enabbng Lords Commissioners of the Great Seal to

execute the office of Ix)rd Chancellor or Lord Keeper ” (1 Will,

.aid Mary c. 21) gave to the commissioners not bemg peers of

live reabn place next to the speaker of the House of Commons
and to the speaker place next to the peers of the realm. In

1707 the Act of Union with Scotland (6 Anne c ii) provided
that all peers of Scotland should be peers of Great Britain - and
should have rank immediately after the peers of the like d^ees
m England at the time of the union and before all peers of Great
Britam of the like degrees created after the union. In 1800 the

Act of Union with Ireland (39 & 40 Geo III c, 67) provided
that the lords spiritual of Ireland should have rank uninediately

after the lords ipintual of the same degree in Gieat Britain, and
that the lords temporal ot Ireland should have rank immediately
after the loids temporal of the same degree m Great Britain at

tlie time of the union, and further that “ peerages of Ireland

created after the union should have precedence with peerages

of the United Kingdom created after the umon according to

the dates of their creation ” At different times too durmg the

current century several statutes have been passed for the reform

and extension of the judicial organization which have very
materially affected the precedence of the judges, more especially

the Judicature Act of 1873 (36 & 37 Vict. c. 66), under which
the lords justices of appeal and the justices of the High Couit

now receive their appointments. But the statute of Henry VIII.
“ for tlie placing cf the Lords ” still remains the only legislative

measure in whrh it has been attempted to deal dnectly and
systematically with any large and important section of the scale

of general precedence, and the law, so far as it 1elates to the

ranking of the sovereign’s immediate kmdred whether lineal or

collateral, the prmcipal mmisters of the Cro^vn and court, and
both the spiritual and temporal members of the House of Lords,

IS to all practical intents and purposes what it was made by that

statute nearly 350 y ears ago Where no act of parliament applies

precedence isdetermined either by the will and pleasure of the sov-

cicign or by what is accepted as ancient usage and established

^ Amiflc materials for the satisfaction of the curiosity of those
who are desirous of investigating the lustory of precedence under its

wider and more remote aspects will be found in such writers as
Selden or Mackenzie, together with the authonties quoted or referred

to by them S^ldcn, Titles of Honor, 11 p 740 seq (London, 1672)

,

Mackenzie, Observations upon The laws and Customs of Nations as to

Precedency (Edmburgh, 1680, and also rcpnnted in Guilhm, Display

of Heraldry

^

6th ed
,
London, 172^).

^ For the parliamcntaicy rights of Scottish peers see article

Peerage.
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custom Of the sovereign’s will and pleasure the appropri-

ate method of announcement is by warrant under the sign-

manual, or letters patent under the great seal But, although

the Crown lias at all periods very frequently conceded special

privileges of rank and place to particular persons, its interference

with the scale of general precedence has been rare and excep-

tional In 1540 It was provided by warrant from Henry VIII

that certain officers of the household therein named should

precede the secretaries of state wJien and if they were under

the degree of barons.' In 1612 James I. directed by letters

patent, not without long and elaborate argument in the Star

Chamber, that baronets, then newly created, should be ranked

after the younger sons of viscounts and barons, and that a

number of political and judicial functionaries should be ranked

between knights of the Garter and such knights bannerets as

should be made by the sovereign in person under his standard

displayed in an army royal in open war ’’
- Four years later

he further directed, also by letters patent, that the sons of

baronets and their wives and the daughters of baronets should

be placed before the sons of knights and their wives and the

daughters of knights of what degree or order soever ^ And
again in 1620 the same kmg commanded by warrant ‘‘after

solemn argument before his majesty ’’ that the younger sons of

earls should precede knights of the privy council and knights

of the Garter not bemg “ barons or of a higher degree ’’ ^ If

we add to these ordinances the provisions relating to precedence

contamed in the statutes of several of the orders of knighthood

which smee then have been instituted or reconstructed, we shall

nearly, if not quite, exhaust the catalogue of the interpositions

of the sovereign with regard to the rank and place of classes

as distinguished from individuals. Of “ ancient usage and
established custom the records of the College of Arms furnish

the fullest and most trustworthy evidence Among them in

particular there is a collection of early tables of precedence

which were published by authority at mtervals from the end of

the 14th to the end of the 15th century, and to which peculiar

weight has been attached by many successive generations of

heralds. On them, indeed, as illustrative of and supplementary

to the action of parliament and the Crown, all subsequent tables

of precedence have been m great measure founded. The oldest

is the “ Order of All Estates of Nobles and Gentry,” prepared

apparently for the coronation of Henry IV. in 1399, under the

supervision of Ralph Nevill, earl of Westmorland and earl

marshal, and the next is the “ Order of All States of Worship
and Gentry,” prepared, as announced in the heading, for the

coronation of Henry VI. m 1429, under the supervision of the

lord protector Humphrey, duke of Gloucester, and the earl

marshal, John Mowbray, duke of Norfolk. Two more are of

the reign of Edward IV
,
and were severally issued by John

Tiptoft, earl of Worcester and lord high constable, m 1467, and

by Anthony Widvile, Earl Rivers and loid high constable, in

1479. "The latest is commonly and shortly known as the “ Series

Ordinum,” and was drawn up by a special commission presided

over by Jasper Tudor, duke of Bedford, it is presumed for

observance at the marriage of Henry VII and Elizabeth of

Vork in i486 To these may be added the “ Order for the

Placing of Lords and Ladies,” taken at a grand entertainment

given by command of Henry VIII at the king’s manor-house of

Richmond m 1520 by Charles Somerset, earl of Worcester, lord

chamberlain of the household, to the French ambassador,

Olivier de la Vemade, seigneur de la Batie, the “ Precedency

of All Estates,” arranged m 1594 by the commissioners for

' Quoted by Sir Charles Young from State Papers published by
Authority (4to, 1830), p. 623, m Privy Councillors and their Precedence

(1850), pis
* Patent Polls, loth Jac ,

pt x. mem 8 It is commonly stated

that the bannerets here referred to could be made by the prince of

Wales as well as by the king But the privilege was conferred by
Tamos I. on Henry, the then x^nnee of Wales, only (Soldon, Titles of

Honor, pt ii p 750)
* Ibia

,
14th Jac, part 11. mem. 24, Selden, Titles of Honor,

part ii. p. 752
Cited by Sir Charles Young, Order of Precedence, with Authorities

and Remarks, p. 27 (London, 1851).

executing the office of earl marshal; and the Roll of the King’s
Majesty’s most Royal Proceeding through London ” from the

Tower to Whitehall on the eve of the coronation of James I

,

also arranged by the commissioners for executing the office of

earl marshal. On many isolated points, too, of more or less

importance, special declaratory decisions have been from time
to time propounded by the earls marshal, their^ substitutes and
deputies; for example, in 1594, when the younger sons of dukes

were placed before viscounts, in 1625, when the rank of knights

of the Bath and their wives was fixed, and in 1615 and 1677,

when the eldest sons of the younger sons of peers were placed

before the eldest sons of knights and ot baronets It is from
these miscellaneous sources that the precedence among others

of all peeresses, the eldest sons and their wives and the daughters

of all peers, and the younger sons and their wives of all dukes,

marquesses and earls is ascertained and established And
further, for the purpose of proving continuity of practice and
disposing of minor questions not otherwise and more conclusively

set at rest, the official programmes and accounts preserved by
the heralds of different public solemnities and processions, such

as coronations, royal marriages, state funerals, national thanks-

givings and so on, have always been considered to be of great

historical and technical value

I —General Precedence of Men,

The sovereign, (i) prince of Wales, (2) younger sons of the

sovereign, (3) grandsons of the sovereign; (4) brothers of the

sovereign; (5) uncles of the sovereign; (6) nephews of the sove-
reign, ^ (7) ambassadors; (8) archbishop of Canterbury, primate

of all England; (9) lord high chancellor of Great Britain or lord

keeper of the great seal, (10) archbishop of York, primate of

England, " (ii) prime minister, (12) lord high treasurer of Great
® Selden, Titles of Honor, pt 11 p 753
® The precedence of the members of the royal family depends on

their relationship to the reigning sovereign and not on their relation-

ship to any of the predecessors of the reigning sovereign It is pro-

vided by 31 Hen YIII c 10 that no person, “ except onh^ the King's
children,'^ shall have place " at the side of the Cloth of Estate in the
Parliament Chamber,*' and that " the King's Son, the King's Brother,
the King's Nephew, or the King's Brother's or Sister's Sons," shall
have place before all X'rclatcs, great officers of state and peers Lortl

Chief Justice Coke was of opinion that the kmg's nephew meant the
king's grandson orn^/>os vol iv ch 77) But. as Mr Justice
Blackstone says, " under the description of the King’s children his

grandsons are held to be included without having recourse to Sir

Edward Coke's interpretation of nephew " {Commentaries, 1 ch 4)
Besides, if grandson is to be understood by nephew, the king's grand-
son would DC placed after the king's brother The prince of Wales
IS not specifically mentioned in the statute “ for the placing of the
Lords '

,
but, as he is always, whether the son or the grandson of the

sovereign, the heir-apparent to the Ciown, he is ranked next to the
sovereign or the quccn-consort With the exception of the prince of

Wales, all the male relations of the sovereign are ranked first in the
order of their degrees of consanguinity with him or her, and secondly,
in the order of their proximity to the succession to the Crown, thus
the members of the several groups into which the royal family is

divided take iirccedcnce according to their own semority and the
scnionty of their fathers or mothers, the sons of the sons or brothers
of the sovereign bemg preferred to the sons of the daughters or sisters

of the sovereign among the sovereign’s grandsons and nephews
’ By 31 Hen VIII c 10, the king's vicegerent " for good and

due ministration of justice in all causes and cases touching the
ecclesiastical jurisdiction " is placed immediately before the arch-
bishop of Canterbury The office of vicegerent or vicar-general was
then neld by Thomas, Lord Cromwell, afterwards carl of Essex,
together with that of lord xinvy seal, and it was never conferred on
any other person By the Act of Union with Ireland the archbishoxis
of Ireland had place next to the archbishops of England, and if

consecrated before and not after the disestablishment of the Church
in Ireland they retain this position under the Irish Church Act of

1869 At the coronation of William IV. the lord chancellor ot

Ireland walked next after the lord chancellor of Great Britain and
before the lord president of the council and lord privy seal In
Ireland, if he is a peer he has precedence between the archbishops
of Armagh and Dublin, and if ne is not a peer after the archbishop
of Dublin But, except in the House of Lords, the precedence of

the lord chancellor of Great Britain or the lord keeper of the groat
seal IS the same whether he is a peer or a commoner The lord
keeper has the same precedence as the lord chancellor under 5 Ehz
c. 18 But the last appointment to the lord keepership was that
of Sir Robert Henley, afterwaids Lord Henley, lord chancellor, and
earl of Northington, m 1757, and the office is not likely to be revived
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Bntain;(i3)lordpresidentof thepnvy council,•(i4Mordkeeper of I sons; (30) bishops; (31) barons;^ (32) speaker of the House of
the pnvy seal; »

(15) lord great chamberlain of England ; (r6) lord Commons; (33) comrnissioners of the great seal, « (34) treasurer
high constable of England; (17) earl marshal; (18) lord high of the household; (35) comptroller of the household, (36) master
admiral, (19) lord steward of the household; (20) lord chamber- of the horse; (37) vice-chamberlain of the household, (38)
lam of the household;* above peers of their own degree, (21) secretaries of state; ^ (39) viscounts’ eldest sons, (40) earls’

dukes;* (22) marquesses; (23) dukes’ eldest sons,< (24) earls; younger sons; (41) barons’ eldest sons; (42) knights of the

(25) marquesses’ eldest sons; (26) dukes’ younger sons; (27) Garter;* (43) privy councillors;® (44) chancellor of the exchequer;
viscounts; (28) earls’ eldest sons; (29) marquesses’ younger (45) chancellor of the duchy of Lancaster, (46) lord chief

1 The lord president of the council and the lord pnvy seal, if they it hath been accustomed " As Lord Chief Justice Coke and Mr
are peers, are placed by 3X Hen VIII. c. 10 before all dukes except Justice Blackstone observe, the decrees of consanguinity with the
dukes related to the sovereign in one or other of the degrees of sovereign to which precedence is given by 34 Hen VIIl c. 10 are
consanguinity specified in the act. And, since the holders of these the same as those within which it was made high treason by 28 Hen
officers have been and arc always peers, their proper precedence if VII T c 18 for any man to contract marriage without the consent
they are commoners has never been determined. of the king Queen Victoria, by letters patent under the great seal

^ It IS provided by 31 Hen. VIII. c. 10 that “ the Great Chamber- m 1865, ordained that, “ besides the children of Sovereigns of these
lain,theConstable, the Marshal, the T.ord Admiral, the Grand Master realms, the children of the sons of any of the Sovereigns of Great
or Lord Steward, and the King’s Chamberlain shall sit and bo placed Britain aiuJ Ireland sliall have and at all times hold and enjoy the
after the Lord Pnvy Seal in manner and form following that 13 to style or attribute of ‘ Royal Highness ' with their titular digmty
say, every one of them shall sit and be placed above all other person- of Prince or Princess prefixed to their respective Christian names,
ages being of the same estates or degrees that they shall happen to or with their other titles of honour ** But, notwithstanding this,

be of, that is to say the Great Chamberlain first, the Constable next, their rank and place are still governed by the act for the placing of

the Marshal third, the Lord Admiral the fourth, the Grand Master the Lords The duke of Cumberland has no precedence as a cousin
or Lord Steward the fifth, and the King’s Chamberlain the sixth ’* of the king, btmg the grandson of a son of George III and would
The office of lord high steward of England, then under attainder, is not be a " Royal Highness ” at all if his father had not been, like

not mentioned in the act for the placing of the Lords, " because it his grandfathei, king of Hanover In Garter*s Roll of the Lords
was intended," Lord Chief Justice Coke says,

** that when the use Spiritual and Jentporal^ the official list of the House of Lords, the
of him should be nccessaryhe should not endure longer than duke of Cumberland is entered in the precedence of his dukedom
(Inst IV yj). But it may be noted that, when his office is called after the duke of Northumberland Under the combined operation
out of abeyance for coronations or trials by the House of Lords, the of the act for the placing of the Lords and the \cts of Union with
lord high steward is the greatest of all the great officers of state in Scotland (art. 2^) and with Ireland (art 4), peers of the same degrees,
England The office of lord great chamberlain of England is as dukes, marquesses, earls, viscounts and barons, severally, have
hereditary in the coheirs of the last duke of Ancaster, who inherited precedence according to pnonty in the creation of their respective
it from the Do Veres, earls of Oxford, in whose line it had descended peerages But peerages of England created before 1707 precede
from the reign of Henry 1 . The office of lord high constable of peerages of Scotland created before 1707, peerages of Great Britain

England, also under attainder, is called out of abeyance for and ereat^ between 1707 and 1801 precede peerages of Ireland created
pending coronations only. The office of earl marshal is hereditary before i8oi, and peerages of Ireland created before 1801 precede
in the Howards, dukes of Norfolk, premier dukes and, as earls of peerages of the United Kingdom and of Ireland created after x8oi,

Arundtl, premier earls of England, under a grant in special tail male which take precedence in common The relative precedence of the
from Charles 11 m 1672 I he office of loid high admiral, like the members of the House of Lords, including the representative peers
ofiicc of lord high treasurer, is practically extinct as a digmty Since of Scotland and Ireland, is oflicially set forth in Garter*s Roily which
the reign of Queen Anne there has been only one lord high admiial, is prepared by the Garter king of arms at the commencement of eath
namely, Wiluam, duke of Clarence, afterwards William IV

,
for a session of parliament, that of the Scottish peers generally m the

few months in the Canning administration of 1827 The lord steward Union Roily and that of the Insh peers generally in Ulster*s Roily a
and the lord chamberlain of the household are always pccis, and record which is under the charge of and is periodically corrected

have seldom been under the degree of carls Wc may hero remark by the Ulster king of arms The Union Roll is founded on the
that both the Scottish and Irish Acts of Union make no reference “ Decreet of Ranking

**
pronounced and promulgated by a royal

to the precedence ot the great olficers of state of Scotland and Ireland, commission m lOoO, which, m the words of an eminent authority

Not to mention the prince of Wales, who is by birth steward of Scot- m such matters, " was adopted at once as the roll of the peers in

land, the carl of Shrewsbury is hereditary great seneschal of Ireland, Parliament, convention and all public meetings, and continued to

the duke of Argyll is hereditary master of the household, the carl be called umnterruptedly with such alterations upon it as judgments
of Errol is hereditary lord high constable of Scotland, but what of the Court of Session upon appeal in modification of the precedency
places they are entitled to in the scale of general precedence is alto- of certain peers rendered necessary, with the omission of such
gethcr doubtful and uncertain In Ireland the great seneschal digmties as became extinct and with the addition from time to

ranks after the lord chancellor if he is a commoner, and after the time of newly created peerages—dowm to the last sitting of the

archbishop of Dublin if the lord chancellor is a peer, and in both Scottish Parliament on the ist of May 1707 ” (Ihe Earldom of Mar,
cases before dukes (“ Order of precedence,’* Dublin Gazette

y

June 3, t^c , by the earl of Crawford (25th) and Balcanrcs (8th), 11 16)

1843). Again, on George IV 's visit to Edinburgh m 1821, the lonl Eldest sons of peers of any given degree are of the same rank as,

high constable had place as the first subject in Scotland immediately but are to bo placeci immediately after, peers of the first degree under
after the members of the royal family At every coronation from that of their fathers, and the younger sons of peers of any given
that of George III to that of Queen Victoria, the lord high constable degree are of the same rank, but are to be placed after peers of the

of Scotland has been placed next to the carl marshal of England, second dtgrec and the eldest sons of peers of the first degree under
and, although no rank has been assigned on these occasions to the that of thur fathers.

hereditary great seneschal of Ireland, the lord high constable of " Secretanes of state, if they are barons, precede all other barons
Ireland appointed for the ceremony has been at all or most of them under 31 Hen VIII c 10 But if they are orany higher degree their

placeil next to the lord high constable of Scotland. It is worthy rank is not influenced by their official position

of notice, however, that Sir George Mackenzie, writing when lord • Under i Will and Mary, c 21, being the only commissioners
advocate of Scotland in the reign of Charles IT., says that ** the for the execution of any office who have precedence assigned to

Constable and Marischal take not place as Officers of the Crown but them
according to their creation as Earls," and he moreover expresses ’ The officer*? of the household who, under Henry VIII/s warrant
the opinion that " it seems very strange that these who ndo upon of 1540, precede the secretanes of state have been for a long time
the King’s light and left hand when ho returns from his Parliaments always peers or the sons of peers, with personal rank higher, and
and who guard the Parliament itself, and the Honours, should have usually far higher, than their official rank The practical result is,

no precedency by their offices ** (Observations

y

Ac., p 2 •), in Guilhm's seeing also tliat the great seal is only very rarely mdeed in commission,
Dtsflay of Heraldry

y

p 461 seq. , but .see also Wood-Douglas, Peerage that the secretanes of state, when they are commoners whose personal

of ^coilandy 1. 557 precedence is below a baron’s, have official precedence immediately
8 Both Sir Charles Young and Sir Bernard Burke place *' Dukes of after the speaker of the House of Commons The principal secretaries,

the Blood Royal ’’ before dukes, their eldest sons before marquesses, for so they are all designated, are officially equal to one another in

and their younger sons before marquesses* eldest sons In the dignity, and are placM among themselves according to semonty
" Ancient Tables of Precedence," which we have already cited, dukes of appointment
of the blood royal are always ranked before other duk^, and in most * Dunng more than two centunes only one commoner has been
of them their eldest sons and in some of them their younger sons are indebted for his precedence to his election into the order, and that
placed in a corresponding order of precedence But in this connexion was Sir Robert Wsdpole, the minister, who at the coronation of

the words of the act for the placing of the Lords are perfectly plain George II. in 1727 was placed as a knight of the Garter immediately
and unambiguous ,

" All Duxes not aforementioned,’^ f e all except before privy councillors The proper precedence of both knights of

only such as shall happen to be the king’s son, the king’s brother, the Thistle and knights of St Patnek is undecided,
the king’s uncle, the king’s nephew, or the king's brother’s or sister's » Pnvy councillors of Great Bntain and of Ireland take precedence
son, " Marquesses^ Earls, Viscounts and Barons, not having any of in common according to pnority of admission The chancellors of

the offices aforesaid, shall sit and be placed after their ancienty as the exchequer and of the duchy of Lancaster, the lord chief justice
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justice of England, (47) master of the rolls; (48) lords justices

of appeal;^ (49) judges of the High Court of Justice;^ {50)
knignts bannerets made by the sovereign in person, (51) vis-

counts' younger sons, (52) barons* younger sons, (53) sons of

lords of appeal, * (54) baronets; *
(55) knights bannerets not

made by the sovereign in person; (56) knights of the first class

of the Bath, the Star of India, St Michael and St George;"*

(57) the Indian Empire, the Roy^ Victorian Order, (58) knights

of the second class of the Bath, the Star of India, and St Michael

and St George; ^ other orders K C.I E
, &c ;

(tjg) knights bache-

lors, ^ (60) sons of commanders of the Royal Victorian Order,

(61) judges of county courts, ® (62) eldest sons of the younger

sons of peers; (63) baronets* eldest sons; (64) knights* eldest

sons, (65) baronets* younger sons; (66) knights’ younger sons, ^

of England, the master of the roUs, and the lords justices of appeal
arc always members of the privy council, and have rank and place
ai» privy councillors, if they are not also peers.

^ The lords justices of appeal have precedence among themselves
according to seniority of appointment Until recently they were
preceded by the lord chief justice of the common pleas and the lord

chief baron of the exchequer (divisions of the High Court of Justice)

But under existing arrangements these offiees have fallen into abey-
ance, although tliey have not been formally abolished The vice-

chancellors used to follow the lords justices of appeal, but, m spite

of the fact that there w still one vice-chancellor remaining, the office

of vice-chancellor is extinct and win altogether disappear on his

decease In Ireland all these offices are in existence, but they have
no precedence allotted to tliem in England, as the judges holding
them are invariably privy councillors, however, they are ranked
accordingly And it is the same with regard to the lord justice-

general and the lord justicc-clcrk m Scotland
2 The judges of all the divisions of the High Court of JiLsticc are

ranked together according to semonty of appointment Neither the

senators of the College of Justice m Scotland nor the judges of the
various divisions of the High Court in Ireland have any precedence

m England. The precedence of the Scottish judges among them-
solves IS settled by a royal warrant of Nibbet in his Sy<2cm of Heraldry
The precedence of the Irish judges among themselves is the same
as the precedence of the English judges among themselves used to

be before tlie offices of cluef justice of the common pleas and chief

baron of the exchequer were suspended
* By warrants ot the 30th of March 1898, although lords of

appeal rank with hereditary barons ui order of creation, their sons
stand in a class by themselves

^ It IS a question whetlier baronets ought or ought not to have
precedence, like peers, according as they are of England, Scotland,
Great Britain, Ireland or the United Kingdom Baronets are
iiot referred to m cither the Scottish or the Irish Act of Union,
and Sir Bernard Burke contends that, smee the \cts of Union are
fiilent witli regard to them, they are still entitled to whatever pre-

cedence was originally conferred on them He therefore places

the whole body of the baronets together m the order merely of the
dates of thcix several creations, and in this he appears to us to have
both law and reason on his side.

j

* These knights consist of grand crosses of the first, grand
|

commanders of the second, and grand crosses of the third order, 1

have precedence in their respective orders according to seniority 1

of creatioa. By the statutes of the order of the Bath, as revised

in 1847, it lb orcfaincd that the knights grand crosses are to be placed
next to and immediately after baronets/' thus superseding

knights banaetets not created by the sovereign in person
** Knights commaulers of aE three orders are placed m each

order according to semonty of creation
Knights bachelors are ranked together according to seniority

of creation, whether they are made by the sovereign or the lord

heutenant of Ireland
* Royal X, Warrant of 1884.
The sons of all persons, when any specified rank is assigned to

themi are placed in the precedence of tbeir fathers Eldest sons
of the younger sons of peers were ranked before the eldest sons of

kaights by order of the caii marshal, the i8th of March 1615, and
before the eldest sons of baronets by order of the earl marshal,
the 6th of April 1677 But no precedence has been given to tlic

younger sons of die younger sons of peers, althou^ precedence
IB mvQA to the younger as well as the eldest sons of baronets and
knights by James I^s decree of 1616 Moreover, no precedence
has boen ^ven to either the eldest or the younger sons of the eldest
sons of peers. But in practice this omission is generally disre-
garded, and the children of the eldest sons of dukes, marquesses
and earls, at all events, are accorded the si^mc rank and titles

which they would have if their fathers were actual instead of quasi
peers of the degree next under that of their grandfathers. Sir
Charles Young says that " by decision (Chap. Coll Arms of 1680) if

the eldest son of an carl died m his father's lifetime leaving a son and
haiTj such BOO and heir during the life of the earl his grandfather is

(67) companions of the Bath, the Star of India, St Michael and
St George and the Indian Empire (68) members of the 4^h

class of the Royal Victorian Order; (69) companions of the

Distinguished Service Order; (70) members of the 5th class of

the Royal Victorian Order; (71) esquires; (72) gentlemeiL^^

2.

—

General Precedence of WomenX

Tlie Queen; (i) queen dowager; (2) princess of Wales;

(3) daughters of the soveieign; (4) wives of the sovereign’s

younger sons, (5) granddaughters of the sovereign, (6) wives

of the sovereign’s grandsons, (7) sisters of the sovereign, ^8)

wives of the sovereign’s brothers; (q) aunts of the sovereign;

(10) wives of the sovereign’s uncles; (ii) nieces of the sovereign

,

entitled to the <;arae place and precedence as was duo to his father • so
had the lather been summoned to parliament as the eldest son of a
peer the graud*ion would ^icceed to the dignity even during the
grandfather's hfctime " {Order of Precedence^ p 27) And, of course,

what applies to the grandson and heir of an carl applies equally
to the grandsons and heirs of dukes and marquesses But the
grandsons and heirs of viscounts and barons are differently situated,

and have neither honorary additions to their names nor any ascer-

tained place and pi*ccedence even by the etiquette of society
Companions are members of the third class of the first three

orders and the only members of the fourth order, except tho
sovereign and the grand master Sir Charles Young and tur Bernard
Burke concur m placing the companions of these orders before the
eldest sons of the younger sons ot peers, on the ground that under
their statutes they are entitled to precede " all Esquirt^ of the
Realm " But the sons of jieers themselves—the eldest as well
as the younger are merely esquires, and are ranked before, and
not among, other esquires because they have a particular preced-
ence of their own assigned to them Similarly tluj eldest sons
of the younger sons of peers and the eldest sons of baronets and of
knights who arc also esquires, and likewise tho younger soub of

baronets and of knights who are not es(]uires, have a particular
precedence of then own assigned to them All of them are placed
Dcforc esquires as a specific grade m the scale of general psecedcnce,

and it seems clear enough mat it is before esquires, considered as
a specific grade, that the companions of the orders ought to be placed
and not before any othei persons who, whether they are or are not
esquires, have a dc-finite and settled rank which is superioi to that
specific grade in the scale of general precedence

It aj^pcars to be admitted on all hands that the following
persons arc esquires and ought to be so described m all legal docu-
ments and processes first, the eldest sons of peers m the lifetime
of their fatners, and the younger sons of peers both la and after

the lifetime of their fathers, secondly, the eldest sons of the younger
sons of peers and their eldest sons m perpetual succession, and the
eldest sons of baronets and knights, thirdly, esquires created
with or without the giant of armorial bearings by the sovcrcagn,

fourthly, justices of the peace, bamsters-at-law and mayors of

corporations, and fifthly, tnose who are styled esquires in patents,
commissions or appomtments to offices under the Crown in the
state, the househouf, the army or navy and elsewhere Sir Bernard
Burke accords precedence to serjeants-at-law and masters in hinacy,
not only before esquires as such, but also before the compamons
of the orders of knighthood It is, however, enough to observe
with legard to the first, since no more of them are to be created,

that, in spite of the extravagant x>reten5ions which have been fre-

quently urged by them and on tlieir behalf, " they have not in the
general scale," as Sir Charles Young says, "any precedence, and
when under the degree of a Knight rank only as Esquires", and
with regard to the second, that tho statute 3 & 9 Vict. c. 100, on
which the Ulster king of arms bases their claims, simply provides
that they shall take the same rank and precedence as tlie masters
in ordinary of the High Court of Chancery," who arc now extinct,
" ajTparently," to recur to Sir Charles Young, " assuming the rank
of the masters without defining it

" " The masters, however,"
he adds, " as such have not a settled place m tho order of general

precedency emanating from any authonty by statute or otherwise
"

{Order of Precedence
^ p. 71) Sir William Blackstone says that

before esquires " the Heralds rank all Colonels, Serjeants-at-Law
and Doctors in the three learned professions " (Commentaries^
vol 1 ch 12) But the only foundation for this statement seems to be
a passage in Guillim, which is obviously without any authontv

*• The heralds and lawyers are agreed that gentlemen are those

who, by mheritance or grant from Qie Crown, are entitled to bear
coat armour (see Coke, Inst iv ch. 77 ,

Blackstone, Comm, l ch. 12

,

Seldcn, Titles of Honor, pt 11 ch. 8, CuttUm, Display of Heraldry,

pt it ch 26).
^ The queen-consort is the second personage in the realm, and

has precedence of the queen-dowager But the husband of a reign-

ing queen has no rank or place except such as is specially accorded
to mm by the eovereign.
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(li) wives of the sovereign's nephews;' (13) wives of dukes of the
blood royal

, (14) duchesses ,
® (15) wives of eldest sons of dukes of

the blood royal; (16) marchionesses; (17) wives of the eldest

sons of dukes; (iS) dukes^ daughteis;® (19) countesses; (20)

wives ofyounger sons ofdukes of the blood royal
, (21) wives of the

eldest sons of marquesses, (22) marquesses’ daughters, {23) wives

of the younger sons of dukes; (24) viscountesses, (25) wives of

the ddest sons of earls; (26) earls’ daughters; (27) wives of the

younger sons of marquesses, {28) baronesses; (29) wives of the

eldest sons of viscounts, (30) viscounts’ daughters, {31) wives

of the younger sons of earls, {32) wives of the eldest sons of

barons, (33) barons’ daughters; (34) maids of honour to the

queen; (35) wives of knights of the Garter; (36) wives of

knights bannerets made by the sovereign in person, (37) wives

of the younger sons of viscounts; (38) wives of the younger sons

of barons; (39) baronets’ wives; (40) wives of knights bannerets

not made by the sovereign m person, (41) wives of knights of

the Thistle, (42) wives of knights of St Patrick, (43) wives of

knights grand crosses of the Bath, grand commandos of the

Star of fndia, and grand crosses of St Michael and St George,

(44) wives of knights commanders of the Bath, the Star of India,

and St Micluiel and St George; (45) knights bachelors’ wives,

(46) wives of the eldest sons of the younger sons of peers; (47)
daughters of the younger sons of peers, (48) wives of the eldest

sons of baronets; (40) baronets’ daughters, (50) wives of the

eldest sons of knights; (51) knights’ daughters; (52) wives of

the younger sons of baronets, (53) wives of the \ounger sons of

knights, ^(S4) wives of commanders of the Royal Victorian Order,

companions of the Bath, the Star of India, St Michael and St

George, and the Indian Empire, (55) wives of members of the

4th class Royal Victonan Older; (56) wives of esquires;^ (57)
gentlewomenJ
A special table of precedence m Scotland is regulated by a

royal warrant dated the i6th of March 1905, and a special

table of precedence m Ireland was set forth by authority of

the Lord Lieutenant (Jan 2, 1895) Both contain errors and
will probably be revised

Attention to the foregoing tables will show that general

precedence is of different kinds as well as of several degrees

It is first either personal or olBicial, and secondly either su&tan-
tive or derivative. Personal precedence belongs to the royal

^ There is no act of parliament or ordinance of the Crown regu-
lating the prtti ]e;icc of the female mcuilxrb of the royal family
But the above is the gradation which appears to have become
established among thorn, and follows the analogy snppliod by the
act for the placing of the lords m the case of their husbands and
brothcis.

® Peeresses in their own right and peeresses by marriage arc
ranked together, the first in their own precedence and the second
in the precedence of their husbands

* Among the daughtm of peers there ib no distinction between
the eldest and the younger as there is among; the sous of peers

Then precedence is immediately after tlic wives of their eldest

brothers, and several degrees above the wives of their younger
brothers They are placed among themselves m the precedence
of their fathers. But the daughter of the premier duke or baron
ranks after the wife of the eldest son of the junior duke or baron.

* Maids of honour to the queen aie the only women who have
any official precedence. They have the style or title of honour-
able, and are placed immediately after barons* daughters by Sir

Bernard Burke, the rank which is accorded to them by the eti-

quette of society But Sir Charles Young docs not assign any
precedence to them, and wo do not know on what authonty the

ulster king of ^rins does so, although ho is by no means singular

in the course he has taken.
® The wives of baronets and knights, the wives of the eldest

sons and the daughters of the younger sons of peers, and the wives of

the sons and the daughters of baronets and knights are all placed
severally m the precedence of their respective husbands, husbands*
fathers and fathers.

* “ Esquire ** and “ gentleman ** are not names of dignity **

but names of “ worship," and esquires and gentlemen do not, m
strictness, convey or transmit any precedence to their wives or

children (see Cpke, Inst, li.,
" Of Additions/' p 667)

** And generosus and generpsa are good additions * and if a
gentlewoman be named Spinster in any onginal writ, t e apx>cal

o^ indictment, she m^ abate and quash the same, for she hath
as good right to that addition as Baroness, Viscountess, Marchioness
or Duchess have to theirs ** (Coke, Inst ii

,

** Of Additions,** p. 668).

family, the peerage and certain specified classes of the com-
monalty Official precedence bekxigs to such of the dignitaries

of the Church and such of the mmisters of state and the household

as have had rank and place accorded to them by parhament or

the Crown, to the speaker of the House of Commons and to the

members of the privy council and the judicature. Substantive

precedence, which may be cither personal or official, belongs to

all those whose ranJe and place are enjoyed by them indepen-

dently of their connexion with anybody else, as by the arch-

bishop of Canterbury, the lord high chancellor or the lord great

chamberlam, peers and peeresses, baronets, knights and some
esquires Denvatrve precedence, which can only be personal,

belongs to ali those whose rank and place arc determined by
their consanguinity with or affinity to somebody else, as the

lineal and colJatei^ relations of the sovereign, the sons, daugh-
ters and daughters-in-law of peers and peeresses m their own
right, and the wivcs^ sons, daughters and daiighters-in-law of

baronets, knights and some esquires It is to be observed,

however, that the precedence of the sovereign is at once official

and personal, and tliat the precedence of j>eeresscs by marriage
IS at once derivative and substantive In the case of the sove-

reign It is his or her actual tenure of the office of kmg or queen
which regulates tlie rank and place of the vanous members of

the royal family, and m the case of peeresses by marriage,

although their rank and place are derivative in ongin, yet they

are substantive in continuance, since dunng coverture and widow-
hood peeresses by marnage are as much peeresses as peeresses m
tlieir own nght^ and their legal and political status is precisely

the same as if thev had acquired it by creation or inheritance

Bearing the above definitions and explanations in mind, the

following canons or rules may be found practically useful —
I Anybody who is entitled to both personal and official

precedence is to be placed according to that which implies the

higher rank If, for example, a baron and a baronet are both
privy councillors, the prec^ence of the first is that of a baroii

and the precedence of the second is that of a privy councillor

And similarly, except as hereafter stated, with respect to the

holders of two or more personal or two or more official

dignities

2. Save m the case of the sovereign, official rank can never

supply the foundation for derivative rank Hence the ofikial

precedence of a husband or father affords no mdication of the

personal precedence of his wife or children. The wives and
children, for example, of the archbishop ot Canterbury, the lord

high chancellor or the speaker of the House of Commons do
not participate in their official rank but only in their personal

rank, whatever it may be

3. Among subjects men alone can convey derivative rank,

except in the case of the daughters and sisters of the sovereign,

or of peeresses in their own right But no man can acquire any
rank or place by marriage. The sons-m-law or brothers-m-law

of the sovereign and the husbands of peeresses m their own right

have as such no precedence whatever. And the daughter and
heiress of the premier duke of England, unless she happens to be

also a peeress m her own right, does not transmit any rank or

place to her children

4. Within the limits of the peerage derivative rank is as a
rule always merged m personal, as distmguished from official,

substantive rank. If, for example, the younger son of a duke is

created a baron or inherits a barony, his precedence ceases to be
that of a duke's younger son and becomes that of a baron
But where the eldest son of a duke, a marquess or an earl is

summoned to the House of Lords in a barony of his father’s,

or succeeds as or is created a baron, he is still, as before, “ com-
monly called by some superior title of peerage, as marquess,
earl or viscount, and retains his derivative precedence cai all

occasions, except in parliament or at ceremonies which he attends

in his character as a peer. The younger sons of all peers.,

however, who are created or who inherit peerages-—which they

often do under special limitations—^are everywhere placed

according to their substantive rank, no matter how inferior it

may be to their denvative rank. But if the son of a duke or a
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marquess, whether eldest or younger, or the eldest son of an earl

IS consecrated a bishop his derivative rank is not merged in his

substantive rank, because it is official, and his derivative and
personal rank imphes the higher precedence Again, the daugh-
ters of dukes, marquesses and earls who become peeresses by
marriage or creation, or who mhent as peeresses, are placed

according to their substantive and not according to their deriva-

tive rank, although they may thereby be assigned a far lower

precedence than that to which their birth entitles them.

5 The widows of peers and baronets have precedence imme-
diately before the wives or widows of the next successors in their

husbands’ dignities But the sons and daughters of peers and
baronets have precedence immediately befoie the sons and
daughters of the holders of the dignities to whom their fathers

succeeded The reason of this is that the first are senior m the

dignities and the second are nearer in the line of succession to

them
6 The widows of peers who marry again either share the

precedence of their second husbands or resume the precedence

belonging to them independently of their marriage with their

first husbands Thus, if the daughter of a duke or an esquire

marries first an earl and secondly a baron, although she leinains

a peeress, she is placed as a baroness instead of a countess But
if either of them should marry a commoner as her second

husband, whatever may be his rank or degree, she ceases to be a
peeress While, however, the duke’s daughter, if her second

husband were not the eldest son of a duke, would resume her

precedence as the daughter of a duke, the esquire’s daughter

would share the precedence of her second husband, whether he

were a peer’s son, a baronet, a knight or an esquire The widows
of peers have long kept their former rank m society, but they

have no such right unless by permission of the sovereign, which

permission has on several recent occasions been refused.

7 The widows of the eldest and younger sons of dukes and

marquesses and of the eldest sons of earls, and also the widows of

baronets and knights who many again, are permitted by the

etiquette of society to keep the titles and rank acquired by their

first marriage if their second marriage is with a commoner
whose precedence is considerably lower But the widows of the

younger sons of earls and of the eldest and younger sons of

viscounts and barons, although their precedence is higher

than that of the widows of baronets and knights, are not

allowed to retain it, under any circumstances, after a second

marriage.

8 Marriage does not affect the precedence of peeresses in

their own right unless their husbands are peers whose peerages

are of a higher degree, or, being of the same degree, are of more

ancient creation than their own If, for example, a baroness in

her own right marries a viscount she is placed and described as a

viscountess, or if she marries a baron whose barony is older than

hers she is placed m his precedence and described by his title.

But if she marries a baron whose barony is junior to hers she

keeps her own precedence and title

9 The daughters of peers, of sons of peers baronets and
knights retam after marriage the precedence they derive from

their fathers, unless they marry peers of any rank or commoners

of higher rank than their own. Hence, for example, the daughter

of a duke who marries the eldest son of a marquess is placed as

a duke’s daughter, not as the wife of a marquess’s eldest son,

and the daughter of a baronet who marries the younger son of a

knight Ls placed as a baronet’s daughter and not as the wife of a

knight’s younger son

10 What are termed titles of courtesy ” are borne by all the

sons and daughters of peers and peeresses m their own nght, who
in this connexion stand on exactly the same footing. The
eldest sons of dukes, marquesses and earls are designated by the

names of one or other of the inferior peerages of their fathers,

usually a marquessate or an earldom m the first, an earldom or a

viscounty m the second and a viscounty or barony in the third

case. ITie rule applicable m former times, still adhered to by

the older English dignities, was that a duke’s eldest son was

styled earl, the son of a marquess, viscount, the son of an earl.

baron. No such rule obtamed m Scotland. But, whatever it

may be, it is altogether without effect on the rank and place of

the bearer, which are those belongmg to him as the eldest son of

his father The younger sons of dukes and marquesses are

styled “ lords,” followed by both their Christian names and
surnames. The younger sons of earls and both the eldest and
the younger sons of viscounts and barons ijre described as

honourable before both their Christian names and surnames.

The daughters of dukes, marquesses and earls are styled “ ladies”

before both their Christian names and surnames. The daughters

of viscounts and barons are described as “ honouiable ” before

both their Christian names and surnames. If the eldest son of a
marquess or an earl marries a woman of rank equal or inferior

to his own, she takes his title and precedence; but if she is of

superior lank she retains, with her own precedence, the prefix
“ lady ” before her Christian name followed by the name of

her husband’s title of courtesy. Again, if the younger son of a
duke or a marquess marries a woman of rank equal or inferior

to his own, she is called lady,” with his Christian and sur-

name following, and is placed in his precedence, but, if she is

of superior rank, she retains, with her own precedence, the

prefix ladv ” before her Christian name and his surname If the

daughter of a duke, a marquess or an earl marries the younger
son of an earl, the eldest or younger son of a viscount or baron, a

baronet, a knight or an esquire, &c., she retains, with her own
precedence, the prefix “ lady ” before her Christian name and
her husband’s surname If the daughter of a viscount marries

the younger son of an earl or anybody of inferior rank to

him, or the daughter of a baron marries the younger son of a

viscount or anybody of inferior rank to him, she retains her own
precedence with the prefix “ honourable ” before the addition
“ Mrs ” and his surname or Christian name and surname But,

if her husband is a baronet or a knight, she is called the Honour-
able Lady Smith or the Honourable Lady Jones, as the case may
be The wives of the younger sons of earls and of the eldest and
younger sons of viscounts and barons, if they are of inferior

rank to their husbands, take their precedence and are described

as the Honourable Mrs, with the surnames or Christian names
and surnames of their husbands following The judges were

placed by James I before the younger sons of viscounts and
barons and accorded the title of ** honouiable ” {gv,) But in

this addition their wives do not participate, smee it is merely an

official distinction.

It is manifest on even a cursory examination of the tables

v/e have given that, although they embody the only scheme of

general precedence, whether for men or for women, which is

authoritatively sanctioned or recognized, they are m many
respects very imperfectly fitted to meet the circumstances and
requirements of the present day.^ In both of them the limits

prescribed to the royal family are pedantically and inconveni-

ently narrow, and stand out in striking contrast to the wide and
ample bounds through which the operation of the Royal Marriage

Act (12 Geo III c. ii) extends the disabilities but not the

privileges of the sovereign’s kindred. Otherwise the scale of

general precedence for women compares favourably enough with

^ “ There are no doubt certain public ceremonials of State, such
as Coronations, Royal Public Funerals and Processions ck the

Sovereign to Parliament, &c
,
wherein various public functionaries

walk and have for the occasion certain places assigned to them,
but which they may not at all times find the same, as it by no
means follows that they are always entitled to the same place for

having been there once there is to a certain extent a precedent
furmshed thereby, and in some cases the uniformity of precedence
in regard to one class over another has in such cases become estab-

lished This applies, for instance, to the places of the Gentlemen
of the Pnvy Chamber, Law Officers of the Crown and Masters
and Six Clerks in Chancery, who have no definite or fixed place

in the tables of precedency regulating the general orders of society,

though in reference to State ceremonials they have certain places
assigned in the order of procession in nght of their offices, which
however, give them no general rank Upon such occasions, never
theless, the legal rank and precedence which they hold in the Courts
of Law 18 observed, and so far establishes among themselves, and
in respect to their severed classes, their precedency (Sir Charles

Young, Order of Precedence, &c,, pp. 59-61).
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the scale of general precedence for men^ If, indeed, it includes

the queen’s maids of honour and the wives of the companions
of the knightly orders, there certainly does not seem to be any
good reason why it should omit the mistress of the robes and the

ladies of the bedchamber, or the ladies of the royal order of

Victoria and Albert and the imperial order of the Crown of India.

But these are triflmg matters in themselves, and concern only

a minute fraction of the community The scale of general

precedence for men is now m substantially the same condition

as that m which it has been for between two and three centuries,

and the political, to say nothing of the social, arrangements to

which it was framed to apply have m the interval undergone an
almost complete transformation The consequence is that a

good deal of it has come down to us in the shape of a survival,

and has ceased to be of any practical use for the purpose it was
originally designed to effect. While it comprises several official

and personal dignities which are virtually obsolete and extin-

guished, it entirely omits the great majority of the members of

government in its existing form, and whole sections of society

on a less exalted level, to whom it is universally felt that some
rank and place at all events are both in public and in private

justly due And, when it does confess the presence of any of

the sovereign’s principal ministers, it commonly places them in

positions which are out of all keeping with their actual eminence

and importance. It ranks the lord president of the council

and the lord pnvy seal before dukes, while it places the chan-

cellor of the exchequer after the younger sons of earls and the

eldest sons of barons, and the secretaries of state after the master
of the horse and the vice-chamberlain of the household The
lord chancellor still has precedence as the first of the great

officers of state, which was allotted to him not as what he is,

the head of the judicature, but as what he once was, the prime

minister of the sovereign, and the lord chief justice, who is next

to him in regular judicial rank, as presiding over the common
law courts, as he presides over the courts of equity, is placed

after the chancellors of the exchequer and of the duchy of

Lancaster, who still have the precedence which was allotted to

them not as ministers, which they are, but as judges, which they

are no longer Neither the lord-lieutenant of Ireland, the

viceroy of India, nor the governor-general of Canada has any
rank or place at St James’s, where, as well as at Westminster,

the lord steward or the lord chamberlain of the household is a

much greater and more splendid personage. Again, in the scale

of general precedence there are no clergymen except bishops, no
lawyers except judges, and no officers of either the army or the

na\7 from field marshals and admirals of the fleet downwards.

Nor, of course, are any colonial governors or lieutenant-governors

entered on it. It contains no mention of under-secretanes of

state, chairmen or commissioners of administrative boards,

comptrollers or secretaries of government departments, lord-

lieutenants or sheriffs of counties, deputy lieutenants or justices

of the peace, members of the House of Commons or graduates

of the universities. It is true that among some of these classes

definite systems of subordmation are established by either

authority or usage, which are carefully observed and enforced

m the particular areas and spheres to which they have reference.

But we have seldom any means of determmmg the relative

value of a given term in one senes as compared with a given term

in another series, or of connecting the different steps in the scales

of local, professional or academical precedence with the different

steps in the scale of general precedence, to which such scales of

special precedence ought to be contributory and supplementary.

We know, for example, that major-generals and rear-admirals are

of equal rank, that with them are placed commissanes-general

and mspectors-general of hospitals and fleets, that in India along

with civilians of thirty-one years’ standing they immediately

follow the vice-chancellors of the Indian universities, and that

in relation to the consular service they immediately precede

agents-gener^ and consuls-general. But there is nothing to

aid us in determining whether in England they should be ranked

with, before or after deans, king’s counsel or doctors m divinity,

who are as destitute as they are themselves of any recognized

general precedence, and who, as matters now stand, would
certainly have to give place to the younger sons of baronets and
knights and the companions of the knightly orders.

No foreigner has any legal precedence in Great Britain,^

but it IS suggested that it being proper courtesy to accord to

guests the precedence due to the rank they bear m their own
countnes, they should rank in society with and immediately
before those of the relative rank in England It should, how-
ever, be remembered that the younger sons of counts and
other nobles bear the title of count with the addition of the

Chnstian name, and they should be ranked with younger sons

of British earls, &c ,
whatever title they bear. The eldest son

of a duke for example is sometimes called prince, but the place

accorded to him by the above rule would be next after a Bntish

marquess. Some persons of authonty consider, however, that

a foreigner should be given precedence over every native

whatever the rank may be.

It has now become usual to recognize ecclesiastical rank
derived from the pope, even when held by subjects of the king

Cardinals, therefore, rank by international usage above arch-

bishops, as princes of the blood royal, and in Ireland, Roman
Catholic and Protestant bishops rank as such by authority of

the warrants there in force.

An order respecting precedence was sent by the secretary of

State for the colonies to the governor-general of Canada (July 24,

1868) Precedence in India is regulated by a Royal Warrant
dated the 6th of May 1871, a copy of which is subjoined.

Victoria, by the Grace of God, of the United Kingdom of Great
Britain and Ireland, Queen, Defender of the Faith.

To all to whom these presents shall come, greeting.
Whereas it hath been lepresented unto Us that it is advisable

to regulate the Rank and threcedence of persons holding appoint-
ments m the East Indies In order to fix the same, and prevent
all disputes, We do hereby declare that it is Our will and pleasure
that the following Table be observed with lespect to the Rank and
Precedence of the persons hereinafter named, viz —

Governor-General and Viceroy of India. Governor of Madras
Governor of Bombay President of the Council of the Governor-
General Lieutenant-Governor of Bengal Lieutenant-Governor of
North-West Provinces Lieutenant-Governor of the Punjaub
Commander-in-Chief in India, when a Member of Council. Chief
Justice of Bengal Bishop of Calcutta, Metropolitan of India
Chief Justices of Madras, Bombay and North-Western Provinces
Commanders-in-Chief in Madras and Bombay, when also Members
of Council Ordinary Members of the Council of the Governor-
General Bishops of Madras and Bombay. Ordinary Members
of Council in Madras and Bombay.

Commander-in-Chief in India, when not a Member of Council
Puisne Judges of the High Courts of Calcutta, Madras, Bombay
and North-Western Provmces Commanders-in-Chief, Madras
and Bombay, when not Members of Council Chief Commissioners
and Resident at Hyderabad Military Officers above rank of
Major-General Additional Members of the Council of the Governor-
General when assembled to make laws, &c Commodore command-
ing Her Majesty's Naval Forces in India. Judge Advocate General
of India Secretanes to the Government of India Additional
Members of the Councils of the Governors of Madras and Bombay
when assembled to make laws, &c. Members of the Legislative
Council of the Lieutenant-Governor of Bengal Agents to the
Governor-General m Rajpootana and Central India Commissioner
mSind Judges of the Chief Court, Punjaub Chief Secretanes to the
Governments of Madras and Bombay.

First Class

Civilians of 28 years' standmg to rank with Major-Genersds.
Advocate-General, Calcutta Residents at Foreign Courts and

Residents at Aden, the Persian Gulf and Bagdad. Recorders of
Moulmoin and Rangoon. Advocates-General, Madras and Bombay.
Members of the Boards of Revenue, Bengad, Madras, North-West
Provinces. Secretanes to Local Governments Chief Engineer,
ist Class. Con^troller-General of Accounts m India. Directors-
General, Post Office, Telegraphs and Irrigation. Judicial Com-
missioners, Oude, Central i^ovinces, Mysore and Sind. Financial
Commissioners m the Punjaub, Oude and Central Provinces. Arch-
deacon of Calcutta. Secretary to Council of Governor-General
for making Laws, &c. Officers Commanding Bngadcs

* This subject was considered by the House of Lords in February
1628, on the proposition of a committee that no foreign nobility

has right of precraence within this realm before any peer of this

kingdom
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Second Class

Civilians of 20 years* standing ranking with Colcmels.
Commissioners of Divisions, Directors of Public Instruction

under Governments Pnvate Secretary to Viceroy. Military

Secretar}' to Viceroy Archdeacons of Madras and Bombay
Surx-ej^or-General of India. Superintendent, Great Tngonometrical
Sur\ey Sanitary Commissioner with Government of India
Superintendent of the Geological Survey in India. Inspector-
General of Forests m India.

Standing Counsel to Government of India. Remembrancers of

Legal Affairs, and Legal Advisers to the Government in the North-
We'^t Provinces and the Punjaub Commissioners of Revenue
Survey and Settlement. Chief Engineers, 2nd and 3rd Class, and
Superintendents of Irrigation

Third Class
Civilians of 12 year,’ standing ranking with Lieutenant-Colonels.
Political Agents Under-Sccretarits to Government of India

Inspector-General of Education, Central Provinces, and Dircctors-

General of Education, Oude, British Burmah, Borer and Mysore
Officers, I St Grade, Education Department Otficem, ist Grade,
Financial Departineut Pnvate Secretaries to Gov ernors Military

Secretaries to Governors Fust Judges of Presidency Courts ot 1

Small Causes Chief Magistrates of Presidency Towns Adminis-
,

trator-General, Calcutta Administrators-General, Madras and
|

Bombay
Inspectors-Geueral of Jails 1

Samtary Commissioners [Under Local Governments
Conservators of Forests J
Superintending Engineers, ist Class Deputy Directors of Post
Office and Telegraphs and Directors of Traffic and Construction
Postmastcrs-General Senior Chaplains Officers, ist Grade,
Geological Survey Officers, 2nd Grade, Education Dc*partment
Officers, 2nd Grade, Financial Department Superintendents, ist

Grade, Telegraph Department

Fourth Class

Civilians of 8 years* standing ranking with Majors
Assistant Political Agents Officers, 2nd Grade, Geological

Survey Officers, 3rd Grade, Education Department Officers,

3rd Grade, Financial D^artment Supenntendents, 2nd Grade,
Telegraph Depaitment Ckivemment Solicitors

Fifth Class

Civilians of A years' standing ranking with Captains

Junior Chaplains Officers, 4th Grade, Education Department

Sixth Ci vjss

Civilians of less than 4 years* standmg to rank wuth Subalterns.

Note I —Commissioners of Divisions within their own Divisions,

and Residents and Political Agents within the limits of Iheir respec-

tive charges, to take precedence Immediately before Civilians of

the ist Class

Note 2 —^Collectors and Magistrates of Districts, and Deputy
Commissioners of Districts, and the Chief Officer of each presidency
Municipality, to take precedence within their respective charges
before the 3rd Qass ana Lieutenant-Colonels in the Army.

Sheriffs to rank within their charges immediately after Lieu-
tenant-Colonels in the Army

All Officers not mentioned in the above table, whose rank is

regulated by comparison with rank in the Army^ to have the same
rank with reference to Civil Servants as is enjoyed by Military
Officers of equal grades

All other persons who may not be mentioned in tills table to
take rank according to general usage, which is to be explained
and determined by the Governor-General in Council in case any
question shall arise

Nothing m the foregoing rules to disturb the existing practice
relating to precedence at Native Courts, or on occasions of inter-

course with Natives, and the Governor-General in Council to be
empowered to make rules for such occasions in case any dispute
shall arise

AH ladies to take place according to the rank herein assigned
to their respective husbands, with the exception of wives of Peers,
and of ladies havdng precedence in England, independently of
their husbands, and wno are not in rank below the daughters of
Barons; such ladies to take place according to their several ranks,
with reference to such precedence in England, immediately after
the wives of Members of Council at the Pr^dencies in India.
Given at Our Court at Windsor, this sixth day of May, in the

year of our Lord one thousand eight hundred and seventy-one,
aad in the thirtyTourth year of our Reign*

By Her Majesty’s Command.
(Signed) Argyll.

(F. Dr . W. A. L)

I PRECENTOR (Late Lat. praecentor, from praectnere, to sing

before, lead m singmg), the title of the principal director of the

singing or musical portions of the service in a cathedral 01

cathedral church. In the English Church in cathedrals of the

CHd Foundation
**
the precentor is a member of the cathedral

chapter and officially ranks next to the dean His musical

duties are usually performed by the succentor,” one of the

vicars choral. In cathedrals of the ** New foundation the

precentor *’
is not a member of the chapter, but is one of the

minor canons.

PRECEPT (Lat. praecepium, a rule, from praecipere, literally

to take beforenand, to give rules, instructions or orders), a com-

j

mand or rule, especially one with regard to conduct or action, a

moral rule or injunction, a maxim. Apart from this general

use, the word was used, in law, of many orders in writing issuing

from a court or other legal authority
;
it is now chiefly used of an

order demanding the payment of money under a rate by poor
law or other local authorities (see Ratf) The Latin form
praecipe

y
% e enjoin, command, is used of the note of instructions

delivered by a plaintiff or his solicitor to be filed by the officer

of the (Oiirt, giving the names of the plaintiff and defendant,

the nature of the wnt, &c For the obsolete writ of praecipe

quod reddat see Writ
PRECEPTOR, a teacher or instructor, the classical meaning

of the Latin praecepior, from praectpere, literally to take in

advance hence to gi\e rules or precepts,” advise, teach As
an educational term in English the word is familiar through the

College of Preceptors, a chartered society chiefly composed of

private teachers, it was incorporated in 1849 and was one of the

first professional bodies to institute regular courses of pedagogic

lectuies and to award after examination the titles of licentiate

and associate to teachers. It also holds examinations for pupils

In post-classical Latin praeceptor meant a commander, praecipere,

to order, enjoin, and the term was adopted by the Knights
Templars for the heads of the provincial communities of knights

I

established on their estates. Iliese communities and the estates

I

themselves were known as
**

preceptories,** and answered to the

commanderies ” of the Hospitallers

PRECESSION OF THE EQUINOXES, in astronomy, the term
assigned to the progressive motion of the equinox, because it

takes place in a direction from cast towards west, opposite to

that in which planets move, and in which longitudes are

measured The equinox being defined as the point of intersec-

tion of the equator and ecliptic, its motion arises from the fact

that both of these great circles are in continuous though slow

motion. The motion of the ecliptic is due to the action of the

1
planets on the earth, which produces a slow progressive change
in the position of the plane of the earth's orbit, and therefore of

the ecliptic. This motion takes place round a diameter of

the celestial sphere os an axis or nodal line, which intersects the

1
sphere in tw^o points, which are at present m longitudes about
173"® and 353® The direction of the motion around this axis

is such that from the limits 353*^ through o® to 173®, which

j

includes the vernal equinox, the motion is towards the south,

while, in the remainder of the circle, it is towards the north.

At the present time the rate of the motion is 46 per century.

In consequence of the smallness of the angle, 7^, which the axis

of motion makes with the line of the equinoxes, its effect on the

precession is quite small, now amounting to only 0.14*' per

annum Owing to its cause this small part of the procession Is

called
** planetary.”

The motion of the equator is due to the combined action of

the sun and moon on the equatorial protuberance of the earth

(see Astronomy) Owing to its cause this largest part of the

precession is called ” luni-solar.” Its fundamental law is that
the mean celestial pole at each instant (see Nutation) moves
at right angles to the circle joining it to the pole of the ecliptic

at that instant Hence if the pole of the ecliptic were fixed,

the celestial pole would revolve around it in a circle at a constant

distance equal to the obliquity of the ecliptic. Owing, however,
to the slow change in the position of tne pole of the ecliptic,

the motion is only approximately in a circle, and the obliquity
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varies slowly from century to century. At the present time the

rate of motion measured on a great circle is about 20" per year,

that 13 to say, both the pole and the plane of the equator move
through this angle annually. But when measured around the

pole of the ecliptic as a centre the motion is about 2 5 times this

or, at present, 50 37^ annually. This is tlie present amount of

the luni-solar precession which, if it remamed constant, would
carry the pole completely round m a period of 25,730 years.

But the exact period vanes slightly, owing to the motion of the

pole of the ecliptic The combined effect of the luni-solar and i

planetary precession or the total motion of the equinox is called

the general precession Its annual amount during our time ls

50 2564+0*02220^ T, T being the time reckoned from 1900 in

centuries

PRECINCT (from Lat. praeangere, to encircle, enclose, sur-

round, prae and angere, to gird), an enclosure, a space within

the boundaries, marked by walls or fences or by an imaginary
line, of a building or group of buildings, especially used of such

a space belonging to a cathedral or other religious building

The word is frequently used, indefinitely, of the neighbourhood
or environs of a place or building In the United States of

America it is applied to various minor territorial divisions or

districts, for electoral or judicial purposes In some of the

states they correspond to the "" township ” as the principal

subdivision of the county

PRECIOUS (O Fr preao^j mod prkeieux^ T.at preUosu^f of

high value or price, preitum), costly or of high value, particularly

used in political economy of those metals which are “ valuable

enough to be used as a standard of value and abundant enough
for coinage {The Century Dictionary) The term is thus

piactically confined to gold and silver Platinum in theory

may be included as it was used for coinage in Russia in 1828;

the fluctuations m the value of the metal caused its discontinu-

ance m 1845 (see Gold, Stiver and Money) “Precious

stones ” include those gems which are valued for ornament and
jew^elry. Strictly speaking the only precious stones are the

diamond, ruby, sapphire and emerald, though the term is often

extended to the opal, notwithstanding its lack of hardness, and to

the F^arl strictly an animal product,” G F Kunz, Gems and
Precious Stones of North America (1890) (see Gem, and L \pidary

AND Gfm-Cotting) A particular use of precious ” as meaning
fastidious, over-refined, is taken from , the French precieux,

familiar m the appellation of Les Prmensebf given to the social

and literary circle of ladies which centred round the Hotel de
Rarabouillet in the 17th century (see Rambouillet, Catherine
DE VivoNNE, Marquise de).

PRECONIZATION (I-ate Lat. praecontzafw, from praeconizare,

to proclaim, Lat praeco^ a public crier), a public proclamation or

announcement. In this sense it is practically obsolete; but the

word IS still technically used of the solemn proclamation of new
bishops, and of the sees to which they are appomted, made by the

pope m the consistory of cardinals (see Bishop) In the English

ecclesiastical courts praeconize ” is also still used in the sense

of to summon by name ”

PREDELLA, the Italian word for a footstool or kneeling-

stool, hence applied to the step or platform on which an altar

rests, and to a shelf raised above the altar at the back, a super-

altar or gradino. The face both of the step and shelf are fre-

quently decorated with sculpture or painting, and the term
^

predella ” is frequently given to the sculpture or painting so

used, and, further, to any painting that is a pendant to a larger

work.
PREDESTINATION (from Late Lat. praedestinare, to deter-

mine beforehand , from the root as in stare, stand), a theologi-

cal term used in three senses • (i) God’s unchangeable decision

from eternity of all that is to be, (2) God's destination of men to

everlasting happiness or misery; (3) God's appointinent unto

life or
**

election ” (the appointment unto death being called

“ reprobation/' and the term “ foreordmation ” being preferred

to ^^predestination '' in regard to it). In the first sense the

conception is similar to that of fate; this assumes a m^l
character as nemesis^ or the inevitable penalty of transgression.

Sophocles represents man's life as woven with a “ shuttle of

adamant” {Antigone, 622-624) Stoicism formulated a doctrine

of providence or necessity. Epicurus demes a divmc superin-

tendence of human affatfs A powerful influence m Scandinavian
religion W6is exercised by the belief in “ the nornir, or Fates,

usually thought of as three sisters ” In Brahminic thought

Karma, the consequences of action, necessitates rebirth in a
lower or higher moile of existence, accordmg to guilt or merit.

With some modifications this conception is taken over by
Buddhism. The Chinese tao, the order of heaven, which should

be the order for earth as well, may also be compared Accord-

j

mg 10 Josephus (Aniiq xvui s, 5, 4,xiii. 5, 9) the Sadducees

I

denied fate altogether, and placed good and evil wholly in man’s

I

choice; the Phansees, while recognizing man’s freedom, laid

emphasis on fate, the Essenes insisted on an absolute fate

This statement is exposed to the suspicion of atteraptmg to

assimilate the Jewish sects to the Greek schools In Islam the

orthodox theology teaches an absolute predestination, and yet

some teachers hold men responsible for the moral character of

their acts. The freethinking school of the Mo’tazilites msisted

that the righteousness of God in rewarding or punishing men for

their actions could be \nndicated only by the recognition of

human freedom

The question of the relation of divine and human will has been
the subject of two controversies in the Christian church,
the Augustmian-Pclagian and the Calvinistic-Armiman Pelagius
maintained the free-will of man, and held that man’s conduct,
character, destiny are m his own hand Grace by enlightemng,
forgiving sin and strengthening his moral powers, helps man to

fulfil tlus purpose. While grtice is me«iiit for all, men make them-
selves worthy of it by striving after virtue This doctrine as
minimizing grace was repugnant to Augustme He regarded
mankind as smful, guilty, ruintxi, incai>able of any good God
alone can save His grace is effectual and irresistible As what
God has done He has eternally willed to do, grace mvolves pre*
destination. God has from eternity chosen tlmsc whom He wills

to save (” election ”), and consequently He has also passed over
those whom He leaves to pensh f * praetention ”). As all deserve
damnation, there is no mjustico in leaving them to their deserts.

The " reprobation ” of the wicked is not the cause of their sin,

God’s foreknowledge doc^ not make the sm necei»sary. how repro-

bation and foreknowledge arc related is not made plain
The doctrine of Augustine was revived m the gth century by

Gottschalk, who taught that God’s passing over the lost meant
their predestination to punishment Hincmar of Reims perse-

cuted mm for not distinguishing the two positions Thrs dispute
wouUl have little interest now, had not Hincnw appealed to Tohn
Scotus Engena, who attempted to solve the theological problem
by philosophical conceptions He denied that foreknowledge or
predestination as temporal relations could be properly predicated

of God as eternal, he di^nbed sm and its consequences as negations,

neither caused by nor known to God, he maintained that as evil

IS only a stage m the development of good, there will ultimately

be a universal return to God Thus the doctrine of reprobation

was emptied of meaning This defence of orthodoxy was con-
demned as hereticab The controversy was kept up during the

scholastic pencHl Thomas Aquinas followed Augustine. Duns
Scotus leaned tow ard Semi-Pelagianism, which reject^ the doctrine

of predestination, and maintained a co-operation of freedom and
grace While Aqumas afhrmod tlie positions of Au^stme, he
deduced them from his AxLsloteUan conception of Goa as ” first

mover, itsv^ unmoved.” His original contribution to the subject

was hib theory of divine concurrence He distinguishes secondary
causes as natural and necessary, and as voluntary and contmgent;
though both are sot in motion by God, yet as the natural

remain natural, so do the voluntary remain voluntary. But this

is clearly only a verbal solution.

At the Reformation the Augustuuan position was accepted by
both Luther and Calvin Mclanchthon modifieil his earlier view
in the direction of synergism, the theory of a co-opcration of divine

grace and human freedom The later Lutheran doctrine is ” that
man, unable as he is to will any good thing, can yet use tlic meanus
of grace, and that these means of grace, carrying m themselves
a divine power, produce a saving effect on cdl who do not
voluntarily oppose tlieir influence Baptism, e g confers grace,

which if not resisted is saving And God, foreseeing who
will and who will not, resist the grace offered, predestmates
to life all who are foreseen as b^evers " Calvin's view is the

same ais Augustine’s He held the sublapsarian view that the

fall was decreed, but not the supralapsartcm view that it ” was
decreed as a means towards carrying out a previous decree to save
some and leave others to perish ” The latter view was held by
Beza and other Calvinists, and, it is said, repelled Armmius from
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Calvinism, and led him to formulate the doctrine that as repentance
and faith are the divinely decreed conditions of eternal life, God
has determined to give that life to all horn He foresees as lullilling

these conditions According to Calvinism God's election unto
salvation is absolute, determined by His own inscrutable will,

according to Arminianism it is conditional, dependent on man's
use of grace The Synod of Dort (1618-1619) which affirmed the
sublapsanaii without excluding the supraUpsanan form of Calvin-
ism, condemned the views of Arminius and nis followers, who were
known as Remonstrants from the remonstrance “ which in four
articles repudiates supralapsananism and infralapsananism (which
regarded the Fall as foreseen, but not decreed), and the doctrines
of irresistibility of grace, and of the impossibility of the elect finally

falling away from it, and boldly asserts the universality of grace
In the Church of Rome the Dominicans favoured Augustmianism,

the Jesuits Semi-Pelagianism, the work of Molina on the agreement
of free-will with the gifts of grace provoked a controversy, which
the pope silenced without deciding, but which broke out again
a generation later when Jansen tried to revive the decaying Augus-
timanism The church of England has passed through several dis-

putes regarding the question whether the Thirty-Nine Articles are
Calvinistic or not, while there is some ambiguity m the language,
it seems to favour Calvimsm At the Evangelical Revival the
old questions came up, as Wesley favoured Arminianism and
George Whitefield Calvinism In bcotland Calvinism was repudi-
ated by James Morison, the founder of the Evangelical CJmon,
who declared the three umversalities, God’s love for all, Christ’s

death for all, the Holy bpint’s working for all

While retained in the creeds of several denominations, in the

public teaching of the chun hes the doctrine of predestination

has lost Its place and power While the doctrine of election

magnified God’s grace, and so encouraged humility m man, it

minimized man’s freedom, and so produced either an over-confi-

dence in those who believ ed themselves elect, or de'-.pair m those

who could not reach the assurance. Now it is recognized that

God’s sovereignty must be conceived as consistent with man's
liberty. While God fulfils His all-embracing purpose, that

fulfilment leaves room for the exercise of individual freedom,

the freedom God has bestowed on man He ran so restrain and
direct as to overrule even its abuse for His own gracious ends

That God desires that all should be saved, and that the salvation

of each depends on his own choice—these are the general con-

victions of modem theology The problem now is the reconcili-

ation of human freedom with divine foreknowledge Martineau
accepts Dugald Stewart’s solution. There is no absurdity in

supposing that the deity may, for wise purposes, have chosen

to open a source of contingency in the voluntary actions of his

creatures, to which no prescience can possibly extend ” Others

hold the problem to be msoluble, and not needing to be solved.

(A E G*)
PREDICABLES (Lat. praedtcahiliSj that which may be stated

or affirmed), m scholastic logic, a term applied to a classification

of the possible relations in which a predicate may stand to its

subject The list given by the schoolmen and generally adopted

by modem logicians is bas^ on the original fivefold classification

given by Aristotle (Topics, a iv. loi b. 17-25) definition (opos),

genus (yo'os), differentia (8ia<f)opd), property (ISiov), accident

(<TVfxP€prjK6s) ^ The scholastic classification, obtained from
Boetius’s Latin version of Porphyry’s Etsagoge, modified

Aristotle’s by substituting species (cI8os) for definition. Both
classifications are of universals, concepts or general terms,

proper names of course bemg excluded. There is, however, a

radical difference between the two systems. The standpoint

of the Aristotelian classification is the predication of one uni-

versal concerning another The Porphynan, by introducing

species, deals with the predication of universals concerning

individuals (for species is necessarily predicated of the indi-

vidual), and thus created difficulties from which the Aristotelian

IS free (see below).

The Anstotehan classification may be bnefly explained (i) The
Definition of anything is the statement of its essence (Anst t/

•Zvai), t,e that which makes it what it is e,g triangle is

a three-sided rectilineal figure." (2) Genus is that part of the
essence which is also predicable of other thmgs dinerent from
them in kind. A triangle is a rectihncal figure, t e in fixing the
genus of a thing, we subsume it under a higher universal, of which

^ Strictly Aristotle's classification is into four as Ziatpoph. really
belongs to yfVoi.

it IS a species. (3) Differentia is that part of the essence which
distinguishes one species from another As compared with quadri-
laterals, hexagons, &c

,
all of which are rectilineal figures, a triangle

IS " differentiated " as having three sides (4) A Property is an
attribute which is common to all the members of a class, but is

not part of its essence (t e need not bo given in its definition)

The fact that the interior angles of all triangles are equal to two
right angles is not part of the definition, but is universally true.

(5) An Accident is an attribute which may or n^ay not belong to
a subject The colour of the human hair is an accident, for it

belongs in no way to the essence of humanity.
This classification, though it is of high value m the clearing up

of our conceptions of the essential contrasted with the accidental
the relation of genus, differentia and definition and so forth, is oi

more significance in connexion with abstract sciences, especially
mathematics, than for the physical sciences It is superior on the
whole to the Porphynan scheme, which has grave defects As has
been said it classifies universals as predicates of individuals and
thus involves the difficulties which gave rise to the controversy
between realism and nominalism (q v ) How are we to distinguish
‘'pecies from genus ? Napoleon was a Frenchman, a man, an animal
In the second place how do we distinguish property and accident ?

Many so-called accident > arc predicable necessarily of any particular

persons This difficulty gave rise to the distinction of separable and
inseparable accidents, which is one of considerable difficulty

See the modern logic textbooks

PREDICAMENT, now used only in the sense of a dangerous
or unpleasant position or situation It meant properly that

which IS “ predicated ” or affirmed (Lat. praedteare) of anything,

in logic, one of the ten Aristotelian categories (see Category),
and so any definite state or condition. The use of “ predica-

ment ’ in the sense of “ bad predicament," without the limiting

adjectiv^e, is paralleled by plight," for “ bad plight," “ success
”

for good success
”

PREDICATION (from Lat. praedicare, to state, assert), in

logic, the term which denotes the joining of a predicate to a

subject m a judgment or proposition. The statement " all

men are mortal is to predicate mortality of all men In other

words a judgment is made up of a subject and a predicate joined

by a copula. Since the true unit of thought is the judgment,
since all concepts or universals exist only in continuous thinkmg
(judging), the theory of predication is a fundamental part of logic

The true relation of subject and predicate has not been deter-

mmed with unanimity, various logicians emphasizing different

aspects of the process (see Logic). The logical use of predi-

cate ” is to be distinguished from the grammatical, which

includes the verb, whether it be the verb “ to be ” m its various

forms, or another verb. The simple grammatical sentence
“ he strokes the dog " the first word is the subject, while “strokes

the dog ” IS the predicate, including verb and object. In logic

every proposition is reducible to the form “ A is B,” “ B ” being

the predicate. Thus the logical form of “ he strokes the dog "

would be “ he is strokmg the dog " or some other periphrasis

which liberates and determines the logical predicate. The
true significance of the logical copula is difficult. It cannot be

described simply as a third (t e separate part) of the judgment,

because until two terms are enjoined by it they are not subject

and predicate Much discussion has raged round the question

whether the use of the verb “ to be ” as the copula implies that

existence is predicated by the subject. It may be taken as

generally agreed that this is not the case (see further Logic, and
the textbooks)

PRE-EXISTENCE, DOCTRINE OP, m theology, the doctrine

that Jesus Christ had a human soul which existed before the

creation of the world—the first and most perfect of created things

—and subsisted, prior to His human birth, in union with the

Second Person of the Godhead. It was this human soul which

suffered the pain and sorrow described in the Gospels. The

chief exposition of this doctrine is that of Dr Watts (Works, v.

274, &c.). It has received little support. In a wider form the

doctrine has been applied to men in general—namely, that m the

beginning of Creation God created the souls of all men, which

were subsequently as a punishment for ill-doing incarnated in

physical bodies till discipline should render them fit for spiritual

existence Supporters of this doctrine, the Pre-existants or

Pre-existiani, are found as early as the and century, among
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them being Justin Martyr and Origen (j.r.);

only belongs to metempsychosis and mysticism generally, but is

Widely prevalent in Onental thought. It was condemned by the

Council of Constantinople m 540, but has frequently reappeared

m modern thought (cf. Wordsworth's Intimations of Immortality)

being in fact the natural correlative of a belief in immortality.

PREFACE (Med. Lat. prefaiia, for classical praefatio, praefari,

to speak beforehand), an introduction to a book, also any

preliminary or mtroductory statement. In liturgical use the

term is applied to that portion of the Eucharistic service which
immediately precedes the canon or central portion

;
the preface,

which begins at the words Vere dignum^ “ It is very meet, right,

&c.," IS ushered m, in all liturgies, with the Sursum Corda,
“ Lift up your hearts,’^ and ends with the Sanctus,

**
Holy, Holy,

Holy,^* &c. In the Western liturgies proper prefaces are

appomted for particular occasions (see Liturgy).

PREFECT (prefet), in France, the title of a high official. The
prefects of the department were created by a law of the 28th

Pluviose in the year Vlll (Feb. 17, 1800) They were intended

to be the chief organs of internal administration, and have, in

fact, discharg^ed this function, especially under the First and
Second Empire, surviving, though with dimmished importance,

under the other forms of government which modern France has

seen. In comparison with other French officials, they are well

paid (the salary nowadays ranges from 39,000 to 18,000 francs

according to the class).

In the administration of the ancien regime the term prefect
’’

was not employed
;
practically the only case in which it occurs

was m the organization of the establishment of institutions

opened by the religious orders, in which there was generally a
‘‘ prefect of the studies " (prefet des etudes) In the year VIII

,

m the discussion of the law of the 28th Pluviose, no reason was
stated for the choice of this term. But like the Tribunes
and ** Consuls " of the constitution of the year VIII., it was
taken from the Roman institutions which were then so fashion-

able (see Praefect); it may also be recalled that Voltaire had
used the term ** prefecture ” in speaking of the authority of

Louis XIV. over the free towns of Alsace.

The prefect has to a cerlam extent a double character and two
sene«; ot functions Firstly he is the general representative of the
government, whose duty it is to ensure execution of the govern-
ment's decisions, the exercise of the law. and the regular working
cf all branches of the public service in tne department In so far

the role of the prefect is essentially political , he guarantees the du*ect
and lejjal action of the government m his department He has the
supervision of all the state services m his department, which pro-
cures the necessary umformity in the working of the services,

each of which is specialized within a narrow sphere He serves as
a local source of information to the government, and transmits
to it complaints or representations from those under his adminis-
tration In the name of the state he exercises a certam adminis-
tiative control ovei the local authorities, such as the conseil

giniraly the mayors and the municipal councils This control,
though considerably restneted by the law of the loth of August
1871, on the consetls gdndraux, and that of the 5th of April 1884.
on municipal organization, still holds good in some important
respects. The prefect can still annul certain decisions of the conseil
gdndral He can suspend for a month a municipal council, mayor
or deputy-mayor, certam decisions of the municipal councils
require his approval, and he may annul such of their regulations
as are extra vires He can annul or suspend the mat re*

s

decrees
and he has also considerable control over public institutions, chant-
able and otherwise He may make regulations (u^glements) both
on special points, in virtue of various laws, and for the general
admmistration of the police

When the prefects were created m the year VIII the intcndants
of provmcos of the ancien rdgtme were taken as a model, and there
is a great resemblance between their respective functions The
refect, however, is no more than an mtendant in mmiature,
eing only at the head of a department, whereas the mtendant

was over a ginirahUy which was a much larger district In the
same way the sous-prdfets correspond to the subdiUguds of the
mtendants, with the difference that they are actual officials sub-
ordinate to the prefects, while the subddldguds were merely the
representatives with whom the mtendants provided themselves,
and to whom they gave powers.

Secondly, the prefect is not only the general representative of
the government, but the representative of the department m the
management of its Iqcal interests. But his unfetter^ powers m
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this respect have been reduced under the third Republic. This
has chiefly been the effect of the law of the loth of August 1871,
which has led to decentralization, by increasmg the powers of the
consetls gdndraux The law created a departmental committee
{commission ddpartementale)

y
elected by the conseil gdndraly which,

m the interval of the sessions of the latter, takes part in matters
concerning the administration of the departmental interests,

either m virtue of the law, or by a delegation of powers from the
conseil gdndral
The sous-prdfetSy having very limited powers of deciding ques-

tions, serve above all as intermediaries between the prefect and the
persons under his admmistration This function was most useful
in the year VIII

,
when communications were difficult, even within

a department, but nowadays it only leads to complications
As a matter of fact their chief service to the administration lies

in keeping up good relations with the matres of the communes
m their arrondtssementy and thus acquiring a certain amount of

influence over them Ihe National Assembly, which passed the
law of the loth of August 1871, hcul also decided to suppress the
souS’PrdfetSy but M Thiers, who was then president of the Republic,
persuaded them to reconsider this decision Since then the Chamber
of Deputies has on several occasions taken advantage of the budget
to attempt the suppression of the sous-prdfets by refusmg to vote
the amount necessary lor the payment of their salaries But the
government has always opposed this unconstitutional measure
holding that the suppression could only be effected by an organic
law, and that it would necessarily mvolve a remodelling of the
administrative orgamzation So far their view has prevailed m
the Cliambers (J P E )

PREHNITE, a mineral consisting of calcium hydrogen ortho-

siHcate, H^Ca Al2(Si04)3 It cr>'stallizes m the hemimorphic
class of the orthorhombic system, but the hemimorphic character

IS usually obscured by twinning Crystals are generally plat\

in habit, but they rarely occur singly and distmctly shapied,

almost mvariably they are closely aggregated together to form

barrel-shaped or globular groups w ith a crystalline surface. This

form, together with the pale oil-green colour, gives the mineral

a very characteristic appearance It is translucent and has a

V itrcous lustre The hardness is rather over 6 and the spec grav

2 80-2 95. Crystals are pyro-electric. Prehnite is sometimes

classed with the zeolites, since it occurs under the same condi-

tions as these minerals and often m association with them • the

small amount of water (4*4 %) is, however, expelled only at a

red heat and is therefore not water of crystallization.

Prehmte occurs as a mmeral of secondary origin in the amygda-
loidal cavities of basic igneous rocks, such as basalt and diabase,

and less often, m veins m granite and gneiss Fine specimens
are found with zeolites in the volcanic rocks of several places in

the south of Scotland, e g Old Kilpatrick m Dumbartomslure,
Bishopton in Renfrewshire, Campsic Hills in Stiilingshirc and in

the neighbourhood of Edinburgh, also at Paterson and Bergen
hill in New Jersey, and with native copper in the trap-rocks of the
Lake Supenor region. In the French (at Le Bourg d’Oisans)
and Tyrolese Alps it occurs with axinitc, epidote, feldspar, &c
lining crevices m gneiss Large masses have been found at Cradock
m Cape Colony, from \vhich locality it was brought in the i8th

century hy Colonel Prehn, the governor of the colony, hence the
names “ (^ape chrysolite " and prehnite (of A G Werner, 1789)
Prehmte is sometimes cut and polished for small ornaments; it

then somewliar resembles chrysoprase in appearance

PREJUDICE (Lat prae]udtcmm)y literally judgment 01

decision belorehand, which m classical usage meant a precedent,

a preceding judgment, also a special form of judicial examination

precedent to a trial, especially m matters relating to status

The transferred sense, of mjury or damage mfiicted by decisions

or judgments disregarding mterests affected, does not appear

till post-classical times in Latin. This last use of damage appears

in English m relation to legal matters, especially m the phrase
** without prejudice/* t e, without detriment to rights or clalm'^

When two parties are negotiating for the settlement of a dispute,

statements or admissions made by or on behalf of either, with a
stipulation, expressed or implied, that the statements are made
“ without prejudice to the party’s claims m the dispute,

cannot be put m evidence m litigation to settle the dispute (see

Evidence). The general meaning of the word is that of opinion,

favourable or hostile, based on prepossessions, and therefore

biased or unreasonable.

PREL, KARLy Freiherr von (1839-1899). German philo-

sopher, was bom at Landshut on the 3rd of April 1839 After

studying at the university of Munich he served in the Bavarian
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army from 1859 to 1872, when he retired with the rank of captain.

He then gave himself up to philosophical work, especially in

connexion with the phenomena of hypnotism and occultism

from the modem psychological standpoint. He attempted to

deduce the existence of spirit, apart from, and yet entering from

time to time into connexion with, the phenomena of the senses,

by an examination of the relation between the ego of thought

and the age of sensible experience as understood by Kant. In

1868 he received the degree of doctor from the university of

Tubmgen in recognition of a treatise on the psychology of

Dreams (OnetrokrtUkon Der Traum vom Standpufikt des

transcendenteden Idealtsmm)

Subsequently, he published numerous works on various psycho-
logical and scientific subjects, of winch the more important are
Def gesunde Mensschenverstand vor den Prohlemen dev Wissen
schaft (1872), Der KampI urns Dasetn am Htmmel (1874), repub-
lish^ m 1882 under the title Entwickelmig^geschichte des Weltalls,

Die Planetenheu ohner und dxe Nebularkypothese (18S0): Die Philo-
sophic der Mystik (1885), Justinus Kerner und die Sehertn von
Prevorst

(1886J,
Die montsHsche Seelenlehre (1888). Die Myshk

der alien Griecnen (1888), Kants myshseke Weltanschauung (1889),
Stiffen aus dem Gehtete der Gehetmmsscnschaften (1890), Der
^pirttismus (189^), Die Entdeckung der ^eele durch die Gehetm-
unssenschaften (1894-1895) In Der Kampf urns Dasein am Htmmel
von Prel endca\’oured to apply the Darwinian doctrine of organic
ev'ohition not only to the sphere of consciousness but also (ven
more w idely as the philosojihical pnnciplc of the world. He was one
of a large number of G<irman thinkers who during the latter lialf

of the 19th century endeavoured to treat the mind ab a mechanism
He died on the 4th of \ugust 1899

See Evolution, %n Philosophy

PRELATE (Lat praelatuSy set above, from praefero, prefer),

an ecclesiastical dignitary of high rank In the early middle ages

the title prelate \vas applied to secular persons in high positions

and thence it passed to persons having ecclesiastical authority

The'D^ prelahs of Valerian is concerned with secular princes,

and even as late as the 14th centuiy' the title was occasionally

applied to secular magistrates In medieval ecclesiastical

usage the term might be applied to almost any person ha\mg
ecclesiastical authority, it w^as very commonly given to the

more dignified clergy of a cathedral church, but often also to

ordinary priests charged with the cure of souls and, in the early

days of monasticism, to monastic superiors, even to superiors

of convents of women The terra occurs very frequently in

the Rule of St Benedict and other early monastic rules.

In more modem usage in the Roman Catholic Church prelates,

properly so called, are those who have jurisdiction tn foro

externa
j
but a hberal interpretation has given the title a more

general significance Prelacy is defined by the canonists as

“ pre-eminence with jurisdiction ” {pfaeeminentia rum pins-

dtctione\ and the idea supposes an episcopal or quasi-episcopal

jurisdiction. But gradually the title was extended to ecclesias-

tical persons having a prominent office even without jurisdiction,

and later still it has come to be apphed to ecclesiastical persons

marked by some special honour though without any definite

office or jurisdiction

We may therefore distinguish “ true from ‘‘ titular

prelates. Tlie true prelacy is composed of the persons who
constitute the ecclesiastical hierarchy, jurisdiction is inherent

m their office and gives pre-emmence, as with patriarchs, arch-

bishops and bishops A good example of the dependence of

prelacy on jurisdiction is found in those religious orders, such a.s

the Dominicans, where authority is strictly elective and tem-
porary Thus a Dominican prior ranks ipso facta as a prelate

during his three years of office, but, if not re-elected, loses this

dignity with his jurisdiction

The true, no less than the titular, prelates have their various

ranks, differing as regards title, precedence, clothing and other

insignia The distinguishing colour of a prelate's clothing is

violet; the form. like the greater or less use of violet, depends
on the rank of the prelate Pour classes may be distinguished •

(1) Gnat prelates, cardinals, archbishops and bishops.

(2) Exempt prelates I nulhus dtoeceseas, fraelati nuBtus),

t e abbots and religious superiors, who are withdrawn from the

ordinary cftocesan jurisdiction and themselves possess episcopal

jurisdiction {junsdtcHo quasi eptscopalis), (3) Roman prelates,

(a) active and (b) honorary. The title is c^phed to numerous
ecclesiastics attached by some dignity, active or honorary, to

the Roman court (see Curia Romana) In the list of these

prelates are protonotanes apostolic, domestic prelates, private
chamberlains, parttapanti and supernumerary. Of these last

there are two kinds, honorary and honorary extrp, ttrbem. Only
protonotanes and domestic prelates are for life, the others lose

their dignity at the death of the pope who appointed them. A
special class of Roman prelatures exist at Rome, endowed as a
kind of ecclesiastical majority to which those members of certain

families who are destined for the clerical life naturally succeed.

In the reformed churches the title was retained in England,

Sweden, Denmark and Germany. The cathedral chapter of

Brandenburg consists of two prelates, the dean and the senior,

besides eight other members. The chapter of Merseburg con-

tains five prelates, viz the dean, senior, provost, custos and
scholasticus In Baden the general synod is presided over by
the prelate (prelat), i e the principal “ superintendent.” In

the Chinch of England the term prelate has been since the

Reformation applied only to archbishops and bisliops. The
word ‘"prelacy,” meaning no more originally than the office and
dignity of a prelate, came to be applied m Pre^sbytenan Scotland
and Puritan England—especially during the 17th century—to

the episcopal form of church government, l>emg used m a
derogatory sense

Sec Du Cange, Glossai^tum mediae et infimae latinitatis (new ed
,

by L Favre, Niort, Pan! Hmschms, Kirchenrecht (Berlin,

1869), F H. Venng, profci,sor of law at Prague, Lehrhuth des hatho-
Itschen^ orientahschen und protestantischen Kirchenrechts (1893)

(E O'N)

PRELLER, FRIEDRICH (1804-1878), German landscape-

pamter, was born at Eisenach on the 2t5th of April 1804. After

studymg drawing at Weimar, he went in 1821, on Goethe's

advice, to Dresden, where in 1824 he was invited to accompany
the grand duke of Weimar to Belgium. He became a pupil

in the academy at Antwerp Prom 1827 to 1831 he studied m
Italy, and in 1831 received an appointment in the Weimar school

of art In 1834-1836 he executed in tempera six pictures on
subjects taken from the Odyssey m the ” Roman House ” at

Leipzig, in 1836-1837 the landscapes with scenes from Oberon in

the Wieland room in the grand-ducal palace at Weimar, and in

1836-1848 six frescoes on Thuringian subj'ccts commissioned by
the grand duchess. In 1840 he visited Norway and produced a
number of easel works, some of which are preserved at Weimar
In 1859 he revisited Italy, and on his return in 1861 he completed

for the grand-ducal museum the frescoes illustrative of the

Odyssey, which are held to constitute his chief claim to fame.

Preller, who was also a successful etcher, died at Weimar on the

23rd of April 1878

PRELLER, LUDWIG (1809-1861), German philologist and
antiquarian, was bom at Hamburg on the 15th of S^tember
1809 After having studied at Leipzig, Berlin and Gottingen,

m 1838 he was appointed to the professorship of philology at

Dorpat, which, however, he resigned in 1843, He afterwards

spent some time m Italy, but settled m Jena m 1844, where he

became professor m 1846. In the same year he removed as

head librarian to Weimar, where he died on the 21st of June i86i.

His chief works are * Demeicr u Persephone (1837); Griechtsche

Mythologte (1854-185S, 4th ed , by C Robert, 1887 seq.); and
Romtsche Mythologte {1S5S; 3rd ed by H. Jordan, 1881-1883).

He also co-operated with H Ritter m the preparation of the

most useful Histona phtlosophtae gtaecae et romanae ex fonttum

loots contexta (1838; cd E. Wellmann, 1898) He contributed

extensively to Ersch and Gniber's Allgemetne Encyklopddte and

Pauly's Realencyklopadte der classtschen AltertumswissenschafL

A complete Lst of his works will be found in Ausgewahlte

Aufsatze aus dem GebteU der klasstschen Alterthumsmssensckaft

(ed R. Kohler, 1864)

See G. T. Stichlmg, Ludwig Preller Etne Geddektnissrede

(Weimar, 1863), C Bunian, Qescktohte der elassischen Phtlologie

tn Dmt^land (1883).
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PBEMIUM (Lat. praemitm, profit, reward, prae+emere, to

buy), in geners^ a reward or prize, a consideration In the law

of insurance, the sum of money or consideration (either annual

or m a lump sum) which the insured pays the insurers in order

to gam a certain amount in the event of some specific loss

happening is termed a premium. Ihc word is applied to the

fee paid m consideration of being taught a trade or profession

It IS also used m the sense of “ bonus,” as something beyond

or additional, as in the phrases, premium bonus system,”

premium system,” where a bonus or sum is given m addition

to wages m proportion to the value of the work done On the

stock exchange, when a security has not yet been fully paid

up, it IS customary to quote its price at par, or so much premium
or discount Par represents the amount actually paid up on it,

while if It IS above the level it is said to be at a premium of so

much, or if below at a discount.

PREMONITION (from Lat prae, before, moneref to advise

or warn), an impression relating to a future event. Strictly

the word should mean a warning proceeding from an external

source Its modem extension to all forms of impression sup-

posed to convey mformation as to the future is justified on the

assumption that such intimations commonly originate m the

subliminal consciousness of the piercipient and arc thence trans-

ferred to the ordinary consciousness In modem times the best

attested premonitions are those relating to events about to occur

m the subject’s own organism. It was observed by the animal

magnetists at the bcgmnmg of the 19th century in France and
Germany, that certam of their subjects, when in the “ magnetic

”

trance, could foretell accurately the course of their dii>cai>es,

the date of the occurrence of a crisis and the length of time needed

to effect a cure Similar observations were subsequently

recorded in Great Britain and in America (see, for instance, tlie

case of Anna Wmsor, 1860-1865, reported by Dr Ira Barrows)

Ihe power of prediction possessed by the subject in such cases

may be explained in two ways
:

(i) As due to an abnormal

power of perception possessed by certain persons, when in the

hypnotic trance, of the working of their own pathological

processes, or (2) more probably, as the result of self-suggestion;

the organism is set ” to explode at a given dale in a crisis,

or to develop the fore-ordained symptoms.
Apart from these cases there are two types of alleged pre-

monitions. (i) The future event may be foreshadowed by a
symbol Amongst the best known of these symbolic impressions

are banshees, corpse lights, phantom funeral procession v,

ominous animals or sounds and symbolic dreams {e g, of teeth

falling out). Of all such cases it is enough to say that it is

impossible for the serious inquirer to establish any causal con-

nexion between the omen and the event which it is presumed

to foreshadow. (2) There are rpany instances, recorded by
educated witnesses, of dreams, visions, warning voices, &c

,
giving

precise information as to coming events In some of these

cases, where the dream, &c., has been put on record before its

“ fulfilment ” is known, chance is sufficient to explain the coin-

cidence, as m the recorded cases of dreams foretelling the winner

of the Derby or the death of a crowned head. In case^ where

such an explanation is precluded by the nature of the details

foreshadowed, the evidence is found to be defective, generally

from the absence of contemporary documents The peisistent

belief on the part of the narrators m ihe genuineness of their

previsions indicates that in some cases there may be a halluci-

nation of memory, analogous to the well-known feeling of ” false

recognition.” Prof. Josiah Royce has suggested for this supposed

form of hallucination the term “ pseudo-presentiment.”

Bibliography —See Puys^gur, Du Magnetisms animal (1807)

;

Alexandre Bertrand, Tratte du somnambultsme (1823); Mrs H
Sidgwick, Proceedings S P P. vol v

;
F W. H Mycr*?, Proceed-

ings S^P.R.f vol XI
,
F. W H Myers, Human Personality* (1903);

F Podmoro, Studies tn Psychical Research (1897), Proceedings

American Society for Psychical Research (1889, Report on Phantasms
and Presentiments), Annales des sciences psychtques (Jan.-Feb
i88g, article on Premonitions by G. B Ermacora) (F P

)

PREMONSTRATENSlANSf also called Norbertines, and in

England White Canons, from the colour of the habit . an order

of Augustinian Canons founded m 1120 by St Norbert, after-

wards archbishop of Magdeburg. He had made vanous efforts

to introduce a strict form of canonical hfe m various communities

of canons in Germany; m 1120 he was working in the diocese

of I.aon, and there in a desert place, called Pr6montr6, in Aisne,

he and thirteen companions established a monastery to be the

cradle of a new order They were canons regular and followed

the so-called Rule of St Augustine (see Augustinians), but with

supplementary statutes that made the life one oi great austerity

St Norbert was a friend of St Bernard of Clairvaux—and he was
largely influei>ced by the Cistercian ideals as to both the manner
of hfe and the government of his order But as the Premonstra-
tensians were not monks but canons regular, their work was
preaching and the exercise of the pastoral office, and they served

a large number of parishes incorporated in their monastenes.

The order was founded in 1120; m 1126, when it received papal

approbation, there were nine houses, and others were establushed

in quick succession throughout western Europe, so that at

the middle of the 14th century there are said to have been over

1300 monasteries of men and 400 of women. The Premonstra-
teiisians pla^^ed a predominant part in the conversion of the

Wends and the christianizing and civilizing of the territories

about the E\ht and the Oder. In time mitigations and relaxa-

tions crept in, and these gave nse to reforms and semi-fndepen-

dent congregations within the order The Premonstratensians

came mto England (c 1143) first at Newhouse in Lincoln, and
before the dissolution under Henry VIII. there were 35 houses.

At the beginning of the 19th century the order had been almost
exterminated, only eight houses surviving, all m the Austrian

dommions. There are now some 20 monasteries and 1000

canons, who sen e numerous parishes, and there are two or three

small houses in England The strength of the order now lies

m Belgium, where at Tongerloo is a great Premonstratensian

abbey that still maintains a semblance of its medieval state

Helyot. Htsiotre des ordres rilmeux (1714), 11 chs 23-26, Max
Heimbucher, Orden u hongregationen (1907), 11 § 5b, articles m
Wetzer u. Welte, Ktrchenlextcon (and cd

)
and Herzog Beaien-

cyklopddie (31 d ed )
Tlic best special study is F Winter, Die Prdmon-

stratenser dt^ t2* Jahrh und ihre Bedeutung ftir das norddstliche

Deutschland (1865) (E C B

)

PitEMYSL, the reputed ancestor of the line of dukes and kings

which ruled m Bohemia from 873 or earlier until the murder
of Wenceslaus III in 1306, and which was known as the Pfemy-
shde dynasty According to legend Pfemysl was a peasant of

Staditz who attracted tlie notice of Libussa, daughter of a certam
Krok, who ruled o\er a large part of Bohemia, and is said to

have been desceniied fiom Same. Pfemysl married Libussa,

the traditional foundrcbS of Prague, and during the 8th century

became print e of the Bohemian Cechs His family became
extinct when Wenceslaus III died, but through females the

title to Bohemia passed from the Pfemyshdes to the house of

Luxemburg and later to the house of Habsburg.
See F P^acky, Gesektehte von Bdhmen^ Bd I. (Prague, 1844).

PRENZLAU, or Prfnzlow, a town of Germany,m the Prussian

province of Brandenburg It lies on the lower Ucker See, 30 m.
W by S of Stettin by rail Pop (1905), 20,929 The Gothic

church of Sc Marj* (E\ angelical), dating from 1340, is one of the

finest churches in the district, and the remains of the town gates,

w evils and towers are also interebting The industries mclude wool-

spinning, iron-founding, brewing and sugar-refining Tobacco
IS grown in the neighbourhood, and cigars are manufactured in

the town.

Prenzlau is first mentioned in a document of the close of the

1 2th centur>% and received its mimicipal charter in 1235. As
the capital of the old Uckermark it was a frequent object of

dispute between Pomerania and Brandenburg until incorporated

w'lth the latter about 1480 At Prenzlau Prince Hohenlohe, with

his corps of 12,000 men, surrendered to Murat on the retreat

after the battle of Jena m October 1806

See I Ziegler, Prenslau, die ehemaltge Hauptstadt der Uckermark
(Prenzlau, 1886).

PRERAU (Czech Pferov)^ a town of Austria, m Moravia,

56 m. E.N.E. of Brunn by rail. Pop. (1900), 16,738, chiefly
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Czech. It IS one of the oldest towns in Moravia, and possesses

a Gothic town hall and an old castle, once occupied by Matthias
Corvinus It has an important cloth industry, and manufactures
of sugar, ropes, machinery and agricultural implements. Prerau
was at one time the chief seat of the Moravian Brethren.

PREROGATIVE, m law, an exclusive privilege of the Crown.
The word, originally an adjective, is derived from the centuna
praerogativa, or centur}' which voted first on a proposed law
(rogatto) in the Roman comtHa centunata In English law,

Blackstone says, by the word prerogative we are to understand
the character and power which the sovereign hath over and
above all other persons, in right of his regal dignity

, and which,
though part of the common law of the country, is out of its

ordinar}^ course. This is expressed m its very name, for it

signifies,m its etymology, something that is required ordemanded
before, or in preference to, all others ” (Stephen’s Comm vol n.

bk IV pt. 1 ch VI ) The prerogative is sometimes called jura

regalia or regalia, the regalia l^ing either majara, the regal

dignity and power, or minora, the revenue of the Crown
The theory of English law as to the prerogative of the king

seems to be not quite consistent On the one hand, he is a
perfect and irresponsible being, holding his office by di\ me right

,

George V., by the Grace of God of Great Britain and Ireland

King,^* ^ is still the heading of every writ On the other hand,
his powers are defined and limited by law. This is laid down
as early as the 13th century (Bracton, 5b) A consequence of

this position IS that the prerogative may be confined or extended
by the supreme legislative authority, and that the courts have
jurisdiction to decide whether or not any alleged right falls

within the prerogative. The prerogatn^e of the Crown, still of

great extent, has been gradually bmited by a long senes of enact-
ments, the most worthy of notice being Magna carta, Confir-

malto cartarum, Prerogattva regis, the Petition of Right, the
Habeas Corpus Act, the Bill of Rights and the Act of Sett ment.
The most importantof the obsolete prerogatives which have been
at one time claimed and exercised are the following

:
(i) the right

to impose a tax upon the subject without the consent of parlia-

ment. (2) The right to dispense with the obligation of statutes,

by the insertion in a grant of the clause non obi^tante statuto (sec

Dispensation) (3) The right of purveyance and pre-emption

—that is, of buying up provisions at a valuation without the

consent of the owner—and the right of impressing carnages and
horses (see Purveyance) (4) The authority to erect tribunals

not proceeding according to the ordinary course of justice was
declared illegal by 16 Car I. c. 10 (the act dissolving the Star

Chamber, the court of the marches of Wales, and the court of

the president and council of the north) (5) The revenue from
first-fruits and tenths (see Annates) (6) The right of corody

—

that is, of sending one of the royal chaplains to be maintained

by a bishop until the bishop promotes him to a benefice—has

become obsolete by disuse (7) Tlie right by forfeiture to the

property of a convict upon his conviction for treason or felony

was abolished by the Felony Act 1870 (8) The immunity of

the Crown from payment of costs has been taken away in almost

all cases. (9) The right to alienate crown lands by grant at

pleasure was taken away by i Anne c 8. In very few cases has

the prerogative been extended by statute*, the Regulation of

the Forces Act was an example of such extension. By that act

the juusdiction of lords-lieutenant of counties over the auxiliary

forces was revested in the Crown
The prerogative may be exercised in person or by delegation

The prerogative of conferring honours is generally (though not

necessarily) exercised by the king in person, as in the case of

investment with knighthood and military or civil decorations

The delegation of the prerogative often takes place by commis-
sion, issued with or without a joint address from both houses of

parliament. Parts of the prerogative—^generally in the nature of

profit, and so m derogation of the revenue of the Crown—may be

* There is no difference in the prerogative as exercised by a king
or a queen regnant, so that the word " king in its constitutional
sense includes queen That the queen regnant has the same rights

as a king was declared by i Mary sess. 3, c. i.

conferred upon subjects by grant in letters patent, which will be

presumed after enjoyment’^by the subject for a certam time.

What in the king is a prerogative becomes a franchise in the

subject, e g chases, warrens, wrecks, treasure-trove, courts-leet

The existing prerogatives may be divided, with Blackstone, into

such as are direct and such as are by way of exception, or perhaps
better, with Chief Baron Cornyns, into those affecting external

relations and those affecting internal relations f Under the first

class would fall the power of making war and concluding peace
As incidents to this power the king has the right of sending and
receiving ambassadors, of concludmg treaties, and of granting
passports, safe-conducts, letters of marque and reprisals These
rights may be limited by mtci national agreement, thus the Declara-
tion of Pans, 1856, abolished privateering as far as the assenting

nations (of whom Great Britain was one) were concerned
The prerogatives affecting internal relations may be conveni-

ently, if not scientifically, classified as personal, political, judicial,

ecclesiastical and fiscal

Personal —In order that there may always be an existing head
of the state the king is regarded as a corporation He cannot die,

there can only be a demise of the Crown—that is, a transfer of the

royal authority to a different person On the same principle the
king cannot be under age, though in cases where the king has been
of tender years a protector or legent has usually been appointed
for administrative purjioscs The king is personally irresponsible

for crime or tort, it being an ancient common law maxim that the
king can do no wrong, and that any injury suffered by a subject at
the hands of the king is to be attributed to the mistake of his

advisers. A curious consequence of this n responsibility is that the

king is apparently the only person in the realm wTio cannot under
any circumstances arrest a suspected felon, for no action for false

unpnsonment would he against him, and m the event of the arrest

of an innocent person there would be a wrong without a remedy
He cannot be guilty of laches, or negligence Ihe maxim of the
common law is ^'Nullum temp us occurnt regi This is still the

law in criminal matters With a very few exceptions, such as

prosecutions for treason and ollcnces against the customs, no lapse

of time will m England (though it is otherwise m Scotland) bar the
right of the Crown to prosecute 1 he king is exempt from taxation
on the ground that, as the revenue of the realm is his prerogative,
it IS useless for him to tax himself But lands purchased by the
privy purse are liable to taxation (39 ^ 40 Geo III c 88, s 6)

He is also exempt from tolls (which can only exist as a franchise
granted by him), and from the pool - rate, as ne is not mentioned m
the Poor Law Acts His person cannot be arrested or his goods
distrained or taken in execution The privilege of exemption
from taxation applies to his palaces and to the public buildings
of the state No kind of judicial process can be executed in a
palace as long as it continues to be a royal residence Tlic privilege

docs not attach to palaces which the king has ceased to use as a
dwelhng, such as Hampton Court The king has also several

personal privileges of minor importance, such as the title of

'Mnajesty,^' the right to a royal salute, to the use of the royal
standard and of special hvenes, &c.

Political — The king is the supreme executive and co-ordinate

legislative authority As such authority he has the attribute of

sovereignty ® or pre-eminence, and the right to the allegiance of

his subjects All land is mediately or immediately held of him
Land derelict suddenly by the sea, land newly discovered by sub-
jects and islands arising m the sea are his As paramount authority
m parliament he can dissolve or prorogue it at pleasure, but cannot
prolong it beyond seven years In theory parliament only exists

at his will, for it is summoned by his wntj and the vote for a member
of p'^rliament is only a franchise, not a right existing independently
of his grant He can refuse his assent to a bill passed by the
houses of parliament This right has, however, not been exercised
since 1707, when Queen Anne refused the royal assent to a Scottish
Mihtia Bill The king lias power to issue proclamations and (with

the assent of the privy council) orders in council, in some cases as
part of the ancient prer^ativc, in others under the provisions
of an act of parliament Proclamations are only binding so far as

they are founded upon and enforce the laws of the lealm They
cannot alter the common law or create a new offence The king
IS the fountain of honour, as such he has the valuable power of

granting peerages at will, so far as he is not restrained by any
act of parliament, and so far as he keeps within certam constitu-

tional limits, e,g, he cannot insert a shifting clause in a patent of

peerage He also confers all other titles of honour, whether heredi-

tary or not, and grants precedence and armorial bcanngs The
great oliicers of state are appointed by the king The only restne-

tion upon the creation of offices is that he cannot create new offices

with new fees attached to them, or annex new fees to old offices,

for this would be to impose a tax upon the subject without an act

2 The word sovereign " is frequently applied to the king in

i

legal works It should be borne m mind at the same time that the
king IS not a sovereign in the strict sense in which the term is used
by Austin.
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of parliament The king, as head of the state, is in supreme com-
mand of the army and navy for the defence of the realm. This
right, contested by the Long Parliament, was finally declared by
I ^ Car II c. 0 to be in the king alone The right of command
carries with it as an incident the right to build forts and defences,

to impress seamen in case of necessity, and to prohibit the im-
portation of munitions of war (39 & 40 Vict c 36, s 43), also the
right to the soil of the foreshore and of estuaries of rivers, and the
jurisdiction over territorial waters Other rights which fall under
the political branch of the prerogative may be called the commercial
rights, including the coming of money, the regulating of weights
and measures, the establishing of markets and fairs, and the erecting
of beacons, lighthouses and sea-marks As parens patriae he is

ex ofpcio guardian of infants, idiots and lunatics It is scarcely

necessary to point out that all these prerogatives (except the
conferring of honours and such prerogatives as are purely personal)

are exercised through responsible ministers, practically in these

days members of the party to which the majority of the House of 1

Commons belongs Thus the jurisdiction over infants, &c
,

is

exercised m England by the lord chancellor, and over beacons, &c
,

by the Trinity House, under the general superintendence of the
Board of Trade

Judicial —The king is the fountain of justice, and the supreme
conservator of the peace of the realm As supreme judge the king
has the appointment of all judicial officers (other than those in

certain local courts), who act as his deputies He may constitute
legal courts for the administration of the general law of the land,

but he cannot erect tribunals not proceeding according to the
known and established law of the realm, such as the Star Chamber
or the commissions of martial law forbidden by the Petition of

Right Nor can he add to the jurisdiction of courts, thus he cannot
give a spiritual court temporal powers The king was m theory
supposed to be present in court Actions in the king's bench
were until modern times said to be coram rege ipso, and the king
could not be non-suited, for a non-suit implied the non-appearance
of the plaintiff m court The king enforces judgment by means
of the sheriff, who represents the executive authority As supreme
conservator of the peace, the king, through the lord-heu tenant m
counties, and through the lord chancellor m cities and Ixiroughs,

appoints justices of the peace In the same capacity he is the

prosecutor of crimes All indictments still conclude with the
words " against the peace of our lord the king, his crown and
dignity " As it is the king’s peace that is broken by the com-
mission of a crime, the king has, as the offended pc*rty, the powei
of remission The king cannot be sued by ordinary action He
may sue by ordinary action, but he has the advantage of bein^ able
to use pierogativc process (see below) He has the right of inter-

vention in all litigation where his nghts are concerned, or in the
interests of pubhc justice, as wheie collusion is alleged between
the decree nisi and the decree absolute in divorce Crown debts
have priority in administration and bankruptcy

Ecclesiastical —The king is recognized as supreme governor”
of the Church by 26 Hen VIII c i.andiEliz c i By this preroga-
tive he convenes and dissolves convocation and nominates to vacant
bishoprics and other ecclesiastical preferments The dean and
chapter of a cathedral cannot proceed to the election of a bishop
without the king's permission to elect (see CoNci d’Elire) When
any benefice is vacant by the promotion of the incumbent to a
bishopric other than a colonial bishopric the king has the patronage
pro hac vice The king cannot create new ecclesiastical lunsdiction
in England or in colonies other than crown colonies Where a new
bishopric IS created it is under the powers of an act of parliament

Fiscal —The theory of the constitution is that the king, being
cnti listed with the defence of the realm and the administration of

justice, must have sufficient means given him for the purpose
The bulk of the revenue of the Norman and Plantagenet kings was
derived from crown lands and feudal dues At the present day the
rents of crown lands form a very small part of the revenue, and the
feudal dues do not exist except in the pecunianly unimportant
cases of escheat, royal fish, wrecks^ treasure trove, waifs and strays,
Ac Of the revenue a comparatively small part (the civil list)

IS paid to the king in person, the rest (the consolidated fund) is

applied to public purposes.
Prerogative Process —This is the name given to certain methods

of procedure which the Crown alone has the right of using, such
are inquest of office (an inquiry by jury concerning the nght of the
Crown to land or goods), extent (a mode of execution), setre facias
(for the resumption of a grant), and information (by which pro-
ceedings arc commenced in the name of the attorney-general for
a public wrong or for injury to crown property)

Prerogative Writ^ —Certain writs arc cjuled ” prerogative wnts,”
as distinguished from writs of nght, because it is within the pre-
rogative to issue or reissue them (sec Writ).

Besides the authorities cited, see Allen, Inquiry into the Rise and
Growth of the Royal Prerogative in England, Cmtty, The Prerogative

of the Crown, Staunforde, Exposition of the King's Prerogative,
Comyns, Digest, art ” Praerogative ”

, Broom, Constitutional
Law, and the works of W Bagehot, S Low, A V. Dicey and Sir
W. Anson, on the Constitution

PREROGATIVE COURTS, the name given to the English

provincial courts of Canterbury and York, as far as regarded

their jurisdiction over the estates of deceased persons.

They had junsdiction to grant probate or administration where
the diocesan courts could not entertain the case owing to the de-

ceased having died possessal of goods above the value of £5 {bona
notainha) in each of two or more dioceses The jurisdiction of the
prerogative courts was transferred to the Court of Probate in 1857
by the Probate Court Act, and is now vested in the Probate,
Divorce and Admiralty Division of the High Court of Justice by
the Judicature Act 1875 In the state of New Jersey, United
States, the court having jurisdiction over probate matters is called

the Prerogative Court

PRESBYTER (Gr. elder, the comparative of

7rp€<r^v?, an old man), the title borne from very early times by

certain officers or ministers of the Christian Church intermediate

between “ bishops ” and ** deacons ” The specialized use of

the word as implying not only age, but consequently wisdom and
authority, is analogous to that of senate ” (from senior), of

geroubia (from ytpu>v), and of “ elder ” It is the original

form of priest (qv) The word is not found m pre-Christian

wntmgs except in the Septuagint, though as Deissmann has

shown It IS found on the Papyri as an official title for the village

magistrates of Egypt and the members of the yepovcria, or senate,

of many towns m Asia Minor The office is, however, closely

analogous to, and perhaps founded on, a similar office m the

Jewish synagogue organization among the officials of wh*ch
were the zekentm, or elders, sometimes identified with the archi-

synagogues In the New Testament the Greek word is used both

for the ancient Jewish official and for the Christian elder On
Jewish tombstones of the Hellenistic period the title is frequently

found, sometimes applied to women The head official of the

English Jews prior to their expulsion bore the title of Presbyter

pidaeorum, opinions differ as to whether this officer was eccle-

siastical or had merely the secular duty of supervising the

exchequer of the (see further The Jewish Encyclopedia,

1905, X 190, 191),

The history of presbyferal government as opposed to episcopacy
and pure Congregationalism is not known in detail After the
Reformation, however, it was adopted by Calvin and his followers,

who created that system which nas ever since been known as
Presbyterianism [q v ). There are many theories as to the origin of

the office of presbyter m the Christian Church, (i) Some connect
it with the app<^intment of the seven recorded m Acts vi This
IS the view taken by Boehmer,* RitschD and LincEay * It is

urged that the traditional view which regards the seven as deacons
is untenable because the term “ deacon ” is never used in the narra-
tive and there IS no refeicnce to the office in the ^cts. On the
other hand the olficials of the Jerusalem church are always calleti

“elder^,” and when they are first introduced (Acts xi 30) appear
to be discharging the functions for which the seven ” were specially

set apart (2) The view adopted by the majority of English
scholars is, while refusing to accept the connexion between the
presbyters and the seven, to regard the office as distinctly primitive
and say that it was taken over by the earfiest Christian community
at Jerusalem from tlie Jewish synagogue* (3) Hamack and a
few othei modern scholars® maintain tliat the office of presbyter
did not come into existence till the 2nd century During the last

quarter of the ist century, a threefold orgamzation is found in

tne Church: (a) a spiritual organization composed of “apostles,
prophets and teachers who had been awakened by the spirit and by
the spirit endowed ", (6) an administrative organization, ” For the
care of the poor, lor worship for correspondence, the congregation
needed controlling officials These were the bishop and the deacons,
the former for higher, the latter for inferior services ", (c) a patri-
archal organization based upon the natural deference of the younger
to the older members of the Church The senior members of the
community, by virtue of their age and experience, watched over
the conduct and guided the action of the younger and less experi-

enced portion of the Church, though they held no official position

and were not appointed for any particular work like the mshops
and deacons In the 2nd century the patriarchal element m tne
orgamzation was merged m the administrative, and the presbyters

' Diss jur eccl p 373
2 Enistehung der altkathohschen Ktrche, 2nd ed p 355
* The Church and the Ministry, p 116; cf. also Brown, Apos-

tohcal Succession, p 144
* Lightfoot, Ep to the Philippxans, p 192
* E q Sohm, ktrchenrechi, 92, Weizsdcker, Apostolic 4ge (Eng

trans 11 350), Allen, Christian Institutions, p 38: A. C. McGiffert,

Apostolic Age, p 003 (1897J
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becAnie a definite order m the RiiDistry. The time which the
change occurred cannot be deiimtely fixed ‘'In some congrega-

tions,” as Harnack says, “ it may have been long before the elders

were chosen, in others this may have come very soon; m some the

sphere of the competency of the presbyters and patrons may hav c

been quite indefinite and m others more precise ” Harnack's

theory is based upon the following arguments
.

(a) The silence

of the genuine Epistles of St Paul and the Epistle to the Hebrews
In I Cor XII 28 Paul says that God has given to the Church apostles,

prophets, teachers, miracles, gifts of healing, helps, governments,
but of presbytei*s he has not a \vord to say Even from passages

where he is speaking of the jurisdiction of the congregation, as

for cfxample in i (or v ,
vi

,
the presbyters are absent, while in

Phil 1 I it is the bishops and deacons that he mentions (6) ihe
documents m which presbyters are mtntioncd m an otficial sense,

VIZ the Epistle of James, the first Epistle of Peter, the Acts of the

Apostles and the Ristoral Epistles belong to a later age and reflect

the customs of their own day rather than those of the primitive

Cliuich (c) Even Qement of Rome does not say that the apostles

had appomted presbyters m the congregation, he speaks only of

bishops and deacons For this reason the statement in Acts xiv

2^ IS to be looked upon with suspicion These arguments, however,
are not absolutely decisive It is true that presbyters are not
mentioned m the genuine Epistles of St Paul, but there are

hmts that similar officers existed in some of the churches founded by
the apostle There is a refeience m i Thess v 12 to “ those

who rule over you ” {wpoimii}i9voi)

,

and the same word occurs in

Rom xii 8 ^ The term “ governments ” {Kv$tpy^cit) m i Cor
xiv 28 obviously refers to men who discliargcd the same functions
as presbyters If too, as seems most probable, bishops and pres-
bylets were piactically identical, there is of o<jurse a specific refer

ence to them in Phil 1 i The ** leaders ” who are mentioned
three times m Hebrews xui were also probably ' presbyters

"

under another name Harnack ’s second argument <lepencls £01

its validity upon ceitain conclusions with regard to the date of

James and i Peter, which are not universally accepted Few
English scholars, for instance would accept as late a date as 120-
140 for ]aines, and i Peter may be as early as 65, as Harnack
himself admits, though he piefers a date m the reign of Domitian
If this possibility in regard to i Peter is granted, it is fatal to the
theory because at the time when the epistle was written official

presbyters were so well established that abuse and degeneiation
nad already begun to creep in and some of the elders were aUeady
guilty of “ lording it over their heritage ” and making a profit

out of their office (i Pet v 1-4) With regard to the testimony
of Acts, the only question since Harnack a<limts the Lucan author-
ship, 2 IS whether Luke is describing the organization of the Church
as It existed at the time of the events recorded or reflecting the

arrangements whicli prevailed at the timewhen the book was wntten
It IS difficult to see how Luke can have been wrong with regard to
the “ Ephesian elders ” wlvo c*ime to meet Paul at Miletus since he
was present on the occasion (xx 15 17) Ihe only mistake that
seems possible is that he may have conferred a latci title upon the
emissaries of the Church of Ephesus This is not likely, but, at
all events, it would only prove that the office under anothei name
existed at Ephesus, for otherwise Luke could not possibly have
put into the mouth of I'aul the address which follows Neither
is tliere prima facie ground for objecting to the statements with
regard to the presbyters of Jerusalem li the Church at Jerusalem
had any officials, it is highly probable that those officials bore
tlie name and took over the functions of the elders of the synagogue
The statement m Acts xiv 23, that Paul and Harnabus appointed
elders m the churches of South Galatia, is more mien to objection
perhaps, owing to the silence of the Epistle to the Galatians With
regard to the evidence of the Epistle of Clement. Harnack seems to

be incorrect in his conclusions Scholars of such opposite schools
of thought as Schmicdel ^ and Lmdsay * mamtain that the epistle

contains the most cxphcit references to presbyters of the official

type The crucial jpassage (xliv 4-6) seems to bear out their
contention “ It will be no light sin for us if we thrust out of the
oversigiit (^trartcoitfi) those who have offered the gifts unblameably
and holily Blessed are those />resbytgrs who have gone before

for they have no fear lest any one should remove them from
their appointed place ” rov iZovfitvov r6fC4>u) There is an
equally specific reference in hv 2 .

'' Only let the flock of Christ
keeppeace with lU dulyappomted presbyters ” twv KoiitrTo/iUyuy

The conclusiDns which we seem to reach are as follows (i) In the
earliest stage (between 30 and 60) there is no uniform organization

* Hort translates wpoXard/itvoi " those who care for you,** but
I Tim 111 12 and v 17 seem to be against this In Justin Martyr,
A pal 1. 67, wpo^<rrf&s cv*dently refers to ** the president of the
church,** and in a recently discovered papyrus which Ramsay dates

303 a certain bishop is described as Aoev wpoUrrdptMyQyf Studies tn
Roman Provinces, pp 125-120

2 Lukas der Aret {1906), cap i

» Cncy Bib, p 3134 sqq
* The Church ana the Ministry, p i6o« CL also Loening, Die

Gemeindeverfassung des Vrchristentums, p 58

in the Christian Church. Presbyters are found m Jerusalem
from primitive times In the Pauhne chuiches the name is not
found except at Ephesus and possibly in aouth Galatia, though
there are traces of the ofike, at any rate m germ, under different
titles in other churches (2) In the second stage (between 60 and
100) there is an increasing tendency towards uniformity. The
olfice IS found definitely mentionecl m connexion with the churches
of Asia Minor (i Pet 1 i) Connth (Epistle of Clement) and Crete
(htus) The officials were called by two nambs, “ eiders** and
" bishops," the former denoting the oflBce, the latter the function
(excrcismg the oversight) The substantial identity of the two
titles cannot be doubt^ in the light of such passages as Acts xx
17, 28, I Pet v I, 2, I Tim 111 1-7, V 17-19. and Titus i 5-7.

There is far less controversy with regard to the later history

of the presbyters. The third stage of the development of the

office IS marked by the rise of the single episcopus as the head
of the individual church (see Bishop; Episcopacy) The first

trace of this is to be found in the Epistles of Ignatius, which
prove that by the year 115 the three orders/’ as they were
afterwards called—bishop, presbyters and dcacoas—already

existed, not indeed universally, but in a large proportion of the

churches The presbyters occupied an intermediate position

between the bishop and the deacons. They constituted
**
the

council of the bishop ’’
It was some time before the threefold

ministry became universal The Dtdache knows nothing of the

presbyters; bishops and deacons are maitioned, but there is no
reference to the second ordei. The Shepherd of Hernias knows
nothing of the single bishop; the churches are under the control

of a body of presbyter-bishops. Before the close of the 2nd
century, however, the three orders were established almost
everywhere. The sources of tlie Apostolic Canons (which date

between 140-180) lay down the rule that even the smallest

community of Christians, though it contain only twelve mem-
bers, must have its bishop and its presbyters The original

equality of bishops and presbyters was still however theoreti-

cally maintained. The Canons of Hippolytus which belong to

the end of the 2nd century distinctly lay it down that “at the

ordination of a presbyter everything is to be done as in the

case of a bishop, save that he docs not scat himself upon the

throne. The same prayer shall also be said as for a bishop, the
name of the bishop only being left out The presbyter shall m
all things be equal with the bishop, save in the matter of pre-

siding and ordaining, for the power to ordain is not given him.”
The presbyters formed the governing body of the church. Tt

was their duty to maintain order, exercise discipline, and
superintend the affairs of the Church. At the beginning of

the 3rd century, if w e are to believe Tcrtullian, they had no
spintual authority of their own, at any rate as far as the sacra-

ments are concerned The right to baptize and ( elebratc the
communion was delegated to them by the bishop ^

In the fourth stage we find the presbyters, like the bishops,

becoming endowed with special sacerdotal powers and functions.

Up to the end of the 2nd century the universal pnesthood
of all believers was the accepted doctrme of the Church. It was
not till the middle of the 3rd century that the priesthood was
restricted to the clergy. Cyprian is largely responsible for the
change, though traces of it are found during the previous half

century Cypnan bestows the highest sacerdotal terms upon
the bishops of course, but his references to the priestly character

of the office of presbyter are also most definite® Henceforth pres-

byters are recognized as the secundum sacerdottum in the Church
With the nsc of the diocesan bishops the position of the

presbyters became more important. The charge of the indi-

vidual church was entrusted to them and gradually they took the

place of the local bishops of earlier days, so that in the 5th and
6th centuries an organization was reached which approximated
m general outline to the system which prevails in the Anglican

Church to-day.

See Hatch, Organization of the Early Christian Churches {2nd ed
,

1862), and Harnack*8 " excursus** in the German edition of this

^ TertuU De hapi 17 ‘^Baptismi dandi habet jus summus
sacerdas qut est episcopus

,
dehme presbyteri . . . non tamen sine

episccmi auctontatc
**

® CL Ep. 58 1 Presbyteri cum episcopo sacerdotah honore
conjuncti
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work (1883); Hamack^ D%e L$hv$ der zwdlf AposUl (1884); Locnmg,

Genutndsverfassung d»s UYchyi$Uniuims (1889), Sohm, Ktrchen-
recht (1892), an article by Loofs^ in Studten und KrtHhen^ for 1890

619-658), Lindsay, The Church and the Ministry in the Early
Centuries (1902) ,

Schmiedol, article Ministry," in Ency Btb
(H. T. A.)

PRESBYTERlAlllSMy a highly organized form of church
government in which presbyters or elders occupy a prominent
place. As one of the three principal systems of ecclesiastical

polity known to the Christian Church, Presbyterianism occupies

an intermediate position between episcopacy and Congrega-

tionalism. A brief comparison with these will indicate its

salient features. In episcopacy the supreme authonty is a
diocesan bishop ; in Congregationalism it is the members of the

congregation assembled m church mc'eting
;
m Presbyterianism

it IS a church council composed of representative presbyters

In episcopacy the control of church affairs is almost entirely

withdrawn from the people; in Congregationalism it is almost
entirely exercised by the people; in ft*esbyterianism it rests

with a council composed of duly appointed office-bearers chosen

by the people. The ecclesiastical unit m episcopacy is a diocese,

comprising many churches and ruled by a prelate
,
in Congrega-

tionalism It IS a single church, self-governed and entirely inde-

pendent of all others, m Presbyterianism it is a presbytery or

counal composed of ministers and elders representing all the

churches within a specified district. It may be said broadly,

therefore, that m episcopacy the government is monarchical,

m Congregationalism, democratic, and m Presbyterianism,

anstocratic or representative.

I.—The System Described

As compared with the Church of England (Episcopal) in which
theie are three orders of clerg>^—bishops, priests and deacons,

r
Presbyterian Church recognizes but one spiritual

ne r #r.
prcsbyters These are ecclesiastically of

equal rank, though differentiated, accordmg to their duties, as

ministers who pleach and administer the sacraments, and as

elders who are associated with the ministers in the oversight of

the people. There are deacons m Presbyterianism inferior in

rank to presbyters, their duties being regarded as non-spiritual.

The membership of a Presbyterian Church consists of all

who are enrolled as communicants, together with their children.

Member- Others who worship regularly without becoming
ehtp communicants are called adherents. Only com-
municants exercise the rights of membership. They elect the
minister and other office-bearers. But, m contrast with Con-

gregationalism, when they elect and “ call '' a minister their

action has to be sustained by the presbytery, which judges of

his fitness for that particular sphere, of tlie measure of t) c

congregation’s unanimity, and of the adequacy of financi I

support. When satisfied, the presbytery proceeds with the

ordination and induction. The ordination and induction of

ministers is always the act of a presbytery. The ordination

and induction of elders in some branches of the Church is the

act of the kirk-session, m others it is the art of the presbytery

The ktrk-scssion is the first of a senes of councils or church
courts which are an essential feature of Presbyterianism It

consists of the ministers and ruling elders The minister
IS ex officto president or moderator. Without his

sessioa,
presence or the presence of his duly-appointed deputy

the meeting would not be in older nor its proceedings valid. The
moderator has not a deliberative, but only a casting vote (This
IS true of the moderatorm all the church courts.) Neither the session

nor the congregation has jurisdiction over the minister He holds
his office ad vitam aut culpatn, he cannot demit it or be deprived
of it without consent of the presbytery. In this way his inde-
pendence among the people to whom he ministers is to a large extent
secured. The kirk-session has oversight of the congregation m
regard to such matters as the hours of public worship, the arrange-
ments for administration of tht sacraments, the admission of new
members and the exercise of church discipline New members
are either catechumens or members transferr^ from other churches
The former are received after special instruction and profession
of faith; the latter on presenting a certificate of church membership
from the church which they have left Though the admission of

new members is, strictly speaking, the act of the session, this duty
isually devolves upon the minister, who reports his procedure to

the session for approval and confirmation. Matters about which
there is any doubt or difficulty, or division of opmion in the
session, may bo carried for settlement to the next lugher court,
the presbytery.
The presbytery consists of all the mimsters and a selection of

the ruling elders from the conjugations within a prescribed area
The presbytery chooses its moderator periodically 60m -
among its ministerial raembers. His duty is to see ^ .

that business is transacted according to Presbyterian t*reMoyt$ejr»

principle and procedure. The modtrator has no special power or
supremacy over his brethren, but is honoured and obeyed as primus
inter puree The work of the presbytery is episcopal It has
oversight of all the congregations within its bounds, heais refer-

ences from kirk-sessions or appeals from individual members,
sanctions the formation of new congregations, superintends the
education of students for the ministry, stimulates and guides
pastoral and evangelistic work, and exercises discipline over all

within Its bounds, including the ministers Three members, two
of whom must be ministers, form a quorum, a small number com-

E
ared with the important business they may have to transact,
ut the right of appeal to a higher court is perhaps sufficient safe-

guard against abuse Picsbytery meetings are either ordmary
or occasional. The former are held at prearranKcd intervals
Occasional meetings are either in hunc effecium or pro re nata
The presbytery fixes the former for specific business, the latter is

summoned by the moderator, either on hiS own initiative or on the
requisition of tu'o or more members of presbytery, for the trans-
action of business which has suddenly emerged The first question
considered at a pro re nata meeting is the action of the moderator
m calling tlie meeting if this is approved the meeting proceeds,
if not, the meeting is dissolved Appeals and complaints may be
taken from the prt sbytery to the synod
The nod is a provincial council which consists of the ministers

and representative elders from all the congregations within a
spccihcd number of presbytei les, in the same way as _
tne presbytery IS representative of a specjlicfl number
of congregations Though higlier m rank and larger than most
presbyteries it is practically of less importance, not bemg, like the
piesbylcry, a court of first instance, nor yet, like the general
assembly, a court of final appeal The synod at its first meeting
chooses a minister as its moderator whose duties, though somewhat
more restricted, are similar to those of presbytenal moderators
The s>nod hears appeals and references from presbyteries, and by
its discussions and decisions business of vanous kinds, if not settled,

is npened for consideration and final settlement by the general
assembly, the supreme court of the Church
The general assembly is representative of the whole Church,

either, as m the Irish General Assembly, by a minister and elder
sent direct to it from eveiy congregation, or, as in the
Scottish General Assemblies, by a proportion of dele-

gates, ministers and elders from every presbytery.
^

Ihe general assembly annually at its first meeting chooses one
of its mimsten.il members as moderator He takes precedence,
pymus inter pares, of all the members, and is recognized as
the official head of the Church during his term of office Tlis

position IS one of great honour and influence, but he remains a
simple presbyter, without any special rule or juiisdiction The
general assembly reviews all the w'ork of the Church; settles con-
troversies, makes admimstrative laws, directs and stimulates
missionary and other spiritual work; appoints professors of theology,

admits to the mmistr} applicants from other churches, hears and
decides complaints, referencas and appeals which have come up
through the inferior courts; and takes cognizance of all matters
connected witli the Church's interests or with tlic general welfare
of the people As a judicatory it is the final court of appeal, and
by it alone can the graver censures of church discipline be reviewed
and removed The general assembly meets once a year at the
time and place agreed upon and appointed by its predecessor.

By moans of this senes of conciliar courts the unity of the Church
is secured and made manifest, the combined, simultaneous effort

of the whole is made possible, and disputes, instead of
cumeUiM^

being fought out where they arise, arc earned for settle-
camrtm

ment to a larger and higher judicatory, free from local

feeling and prejudice As access to the church courts is the right

of all, and involves but slight expense, tiie liberty of even the
humblest member of the Church is safeguarded, and local oppression
or injustice is rendered difficult

The weak point in the system is that episcopal superintendence
being exercised in every case by a plurality of individuals there is

no one, moderator or senior member, whose special duty it is to take

imtial action when the unpleasant work of judicial investigation

or ecclesiastical discipline becomes necessary This has led in some
quarters to a desire that the moderator should be clothed with

greater responsibility and have his period of office prolonged;

should be made, in fact, more of a bishop m the Anglican sense of

the word
Though tlio fus dwtnum of presbytery is not now insisted upon

as in some former times, Presbyterians claim that it is the church
polity set fortli in the New Testament The case is usually

stated somewhat as follows. With the sanction and under the
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guidance of the Apostles, officers called elders and deacons were
appointed in every newly-formed church.^ They were elected by

^ the people, and ordained or set apart for their sacred

r T work by the Apostles ^ The ciders were appointed to
and rule ,

^ the deacons to minister to the poor *

utnonty,
elders in the church at Jerusalem,* and in

the church at Ephesus, ** Paul and Barnabas appointed elders in the
cities of Lycaonia and Pisidia, Paul left Titus in Crete to appoint
ciders m every city

,

** the elders amongst the strangers scattered
throughout Pontus, Galatia, Cappadocia, Asia and Bithynia re-

ceived a special exhortation by Peter » These elders were rulers,

and the only rulers in the New Testament Church Just as in the
synagogue there was a plurality of rulers called elders, so there was
in every Christian church a plurality of eUlcis Ihe elders were
<Iifiercnt from the deacons, but there is no indication that any one
elder was of higher rank than the others The elder was not an
officer inferior and subordinate to the bishop The elder was a
bishop The two titles are applied to the same persons Sec
Acts XX 17, 28 “he sent and called for the elders of the church
Take heed to all the flock ovci which the Holj^ Ghost hath made
you bishops " See also Titus 1 5, 6 “ ordain elders for a
bishop must be blameless “ This is now admitted by modern
expositors The elders were chosen by the people This is not
expressly stated in the New Testament but is regarded as a necessary
inlercnce When an apostle was about to be chosen as successor
to Judas, the people were invited to take part in the election,

and when deacons were about to be appiointed the Apostles
asked the people to make the choice It is inferred that elders
were similarly chosen It is worthy of notice that there is no account
at all of the hrst appointment of elders as there is of deacons
Probably the rocogmtion and appointment of elders was simply
the transfer from the synagogue to the Churcli of a usage which was
regarded as essential among Jews, and the Gentile churches
naturally followed the example of the Jewish Christians The
ciders thus chosen by the people and inducted to their oflicc by the
Apostles acted as a church court Only thus could a plurality

of rulers of equal rank act in an efficient and orderly way They
would discharge their pastoral duties as individuals, but when
a solemn ecclesiastical act, like ordination, was performed, it

would be done, as m the case of timothy, by “ the laying on of

the hands of the presbytery and when an authoritative decision

had to be reached, as in regard to circumcision, a synod or court
was called together for the purpose The action of Paul and
Barnabas at Antioch seems to accord with Presbyterian rather
than Congregational polity The latter would iiaVc rcquiied that
the question should have been settled by the church at Vntioch
instead of being referred to Jerusalem And the decision of the
council at Jerusalem was evidently more than advisory, it was
authontative and meant to be binding on all the chinches Ihe
pnnciple of ministerial parity which is fundamental in Presbytenan-
ism IS founded not merely on apostolic example but on the words
of Christ Himself “ Ye know that the princes of the Gentiles
exercise dommion over them, and they that arc great exercise

authority upon them But it shall not be so among you “

From the foregoing outline it will be seen that Presbyterianism

may be said to consist in the government of the Church by
representative assemblies composed of the two

DefMtioaM
of presbyters, ministers and elders, and so

‘ arranged as to manifest and realize the visible unity

of the whole Church Or it may be described as denying (i)

that the apostolic office is perpetual and should still exist in the

Christian Church; (2) that all church power should l>e vested m
the clergy

, (3) that each congregation should be independent of

all the rest, and as asserting (i) that the people ought to have

a substantial part in the government of the Church, (2) that

presbyters, 1 e elders or bishops, are the highest permanent
officers m the ( hurch and are of equal rank; (3) that an outward
and visible Church is one in the sense that a smaller part is

controlled by a larger and all the parts by the whole

Though Presbyterians are unanimous m adopting the general

system of church polity as here outlined, and in claiming New
1 Phil. 1 I

2 Acts VI. 2-6
* I Tim. V 17,
* Acts vi. I, 2.

Titus 1 9

Acts XX 17
Acts XIV 23
Titus 1 5
1 Peter v. i.

^ Acts XI. 29, XV 2, 4, 6 . XVI 4
See Bishop Lightfoot's exhaustive essay in his volume on tl

Epistle to the Fhilippians.
Acts XV 6-20
Acts XV. 2

Acts XVI 4
1 iimoiay jv. 14. Matt XX. 25, 26, Luke xxu. 25,

2

** Proceedings of Seventh General Council of the Alliance of R
formed Churches holdtrtg the Presbyterian System (Washingto
1899).

“ Acts 1. 1 5-26.
^ Acts VI. 2-G,

Acts XIV. 23.

I Timothy iv. 14.

Te^^tament authority for it, there are certain differences of view
in regard to details which may be noticed. There is no doubt
that considerable mdefiniteness in regard to the

precise status and rank of the ruling elder is com-
monly prevalent. When ministers and elders are

associated in the membership of a church court their equality
IS admitted

,
no such idea as voting by orders is ^ver entertamed

Yet even m a church court mequahty, generally speaking, is

visible to the extent that an elder is not usually eligible for the

moderator's chair. In some other respects also a certain

disparity is appaient between a minister and his elders Practi-

cally the minister 1 , regarded as of higher standing The duty
of teaching and of administermg the sacraments and of always

presiding in church courts being strictly reserved to him invests

his office with a dignity and influence greater than that of the

elder. It was inevitable, therefore, that this question as to the

exact status of the ruling elder should claim attention m the

discusMons oi the Pan-Piesbytcrian Alliance. At its meeting

in Belfast m 1884 a report was submitted by a '^committee on
the eldership " which had been previously appointed. Accord-
ing to this committee there are prevalent three distinct theories

in regard to the office and function of ruling elders .

—

I That while the New Testament recogiuzcs but one order of

presbyters there are in this order two degrees or classes, known
as teaching elders and ruling elders In teachuig, m
disiiensing the sacraments, in presiding over public
worship, and in the private functions by which he ^

ministers to the comfort,the instruction and the improve-
meat of the people committM to Ins care, a pastor acts within his

parish (or congregation) accordmg to his own discretion, and for

the discharge of all the duties of the pastoral office he is accountable
only to the presbytery from whom he received the chaige of the

pansh (or congregation) But in every tliuig which concerns what
IS eallccl discipline—the excicise of tluit jurisdiction over the people
with which the office-bearers of the church are conceived to be
invested, he is assisted by lay-elders They arc laymen in that they

have no right to teach or to dispense the sacraments, and on this

account they hll an office m the Presbyterian Church inferior in

rank and power to that of the ^xistors Their peculiar business

IS expressed by the term “ ruling elders

II A second theory is contended for by Principal Campbell
in his treatise on the eldership, and by others also, that there is

no warrant in Scripture for the eldership as it exists in the Piesby-

tenan Church, that the ruling elder is not, and is not designed to

be, a counterpart of the New Testament elder, in other words,
that he is not a presbyter, but only a layman chosen to represent

the Uity in the chuich courts and peimitted to assist in the govern-
ment of the church

III A third theory, .ulvanced by Professor Witherow and others,

IS that the modern elder is intended to be, and should be, recog-

nized as a copy of the scriptural presbyter. Those who take this

view hold that “ m everything except training and the conse-

quences of training the elder is the very same as the minister,"

and they base their opinion on the fact tfuit the terms “ overseer
"

or " bishop," " presbyter " and “ elder," are used interchangeably
throughout the New Testament It is consistent with this view to

argue the absolute parity of ministers and elders, conceding to all

presbyters “ equal right to teach, to lule, to administer the sacra-

ments, to take part in the ordination of ministers, and to preside

m church courts
"

The practice of the Presbyterian churches of the present

day IS in accord with the first-named theory. Where attempts

are made to reduce the third theory to practice

the result is not satisfactory Nor is the first-named

theory less in harmony with Scripture teaching than

the thud. In the initial stages of the Apostolic Church it was

no doubt sufficient to have a plurality of presbyters with abso-

lutely similar duties and powers. At first, indeed, this may
have been the only possible course. But apparently it soon

became desirable and perhaps necessary to specialize the work

of teaching by setting apart for that duty one presbyter who
should withdraw from secular occupation and devote his whole

time to the work of the ministry. There seems to be evidence

of this m the later writmgs of the New Testament 2*1 It is now
held by all Presbyterian churches that one presbyter in every

congregation should have specially committed to him the work

» Hill's View of the Constitution of the Church of Scotland, pp 37,
38
^ 1 Tim. IV. 15, v. 17, Col. iv. 17.
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of teaching, administering the sacraments, visiting the flock

pastorally, and taking oversight, with his fellow-elders, of all

the inteiests of the church. To share with the minister such

general oversight is not regarded by intelligent and influential

laymen as an incongruous or unworthy ofiice, but to identify

the duties of the eldership, even in theory, with those of the

minister is a sure way of deterring from accepting office many
whose counsel and influence in the eldership would be in-

valuable ^

Another subject upon which there is a difference of opinion

m the Presbyterian churches is the question of Church Establish-

ments The view, originally held by all Presbyterian churches

m Great Britain and on the Continent, that union with and
suppoit by the civil government are not only lawful but also

desirable, is now held only by a minority, and is practicall}

exemplified among English-speaking Presbyterians only m
the Church of Scotland (see Scotland, Church of) The law-

fulness of Church Establishments with due qualifications is

perhaps generally recognized in theory, but there is a growmg
tendency to regard connexion with the state as mexpedient,
if not a* tually contrary to sound Presbyterian principle. That
this tendency exists cannot be doubced, and there is reason to

fear that its mfluence, by identifying Presbyterianusm with
dissent m England and Scotland, is unfavourable to the general

tone and character of the Presbyterian Church.

Those who favour staU' connexion and those who oppose
it agree in claiming spiritual mdependcnoe as a fundamental

prmciple of Presbyterianism That principle is
^ I A J i I

dependence
opposed to Erastianism and to Papaty,

*
to the civil power dommatmg the Church, and to

the ecclesiastical powder dominating the state All Presby-

terians admit the supremacy of the state in things secular, and
they claim supremacy for the Church m things spiritual. Those
who favour a ('hurch Establishment hold that Church and state

should each be supreme m its own sphere, and that on these

terms a union between them is not onlv lawful but is the highest

exemplification of Christian statesmanship. So long as these

two spheres are at all points clearly distinct, and so long as there

IS a desire on the part of each to recognize the supremacy of

the other, there is little danger of friction or collision But

when spiritual and secular interests come into unfriendly contact

and entanglement ,
when controversy in regard to them becomes

inevitable; from which sphere, the sqDintual or the civil, is the

final decision to come ^ Before the Reformation the Church
would have had the last word, smee that event the right and the

duty of the civil power have been generally recognized

The origin of Presbyterianism is a question of historical

interest. By some it is said to have begun at the Reformation

,

by some it is traced back to the days of Israel in
^ ^ Egypt , by most, however, it is regarded as of later

Jewish origin, and as havmg come into existence in its present

form simultaneously with the formation of the Christian Church

The last is Bishop LightfooCs view. He connects the Christian

ministry, not with the worship of the Temple, in which were

priests and sacrificial ritual, but with that of the synagogue,

which was a local institution providing spiritual edification

by the reading and exposition of Scripture ® The first Christians

were regarded, even by themselves, as a Jewish sect They
were spoken of as

**
the way ” ^ They took with them,

into the new communities which they formed, the Jewish

polity of rule and oversight by elders. The appointment of

these would be regarded as a matter of course, and would not

seem to call for any special notice in such a narrative as the

Acts of the Apostles.

But Presbyterianism was associated in the 2nd century with a

kind of episcopacy. This episcopacy was at first rather con-

gregational than diocesan; but the tendency of its growth was
undoubtedly towards the latter Hence for proof that their

church polity is apostolic Presbyteuans are accustomed to

appeal to the New Testament and to the tune when the apostles
were still living, and for proof of the apostolicity

of prelacy Episcopalians appeal rather to the early

Church fathers and to a time when the last of the
^

Apostles had just passed away ^ It is generally admitted that dis-

tinct traces of Presbyterian pofity are to be found m unexpected
quarters {e g Ireland, Iona, the Culdees, &c ) from the early

centuries of church history and throughout the medieval
ages down to the Reformation of the i6th century Only in

a very modified sense, therefore, can it be correctly said to date
from the Reformation

At the Rcloimation the Bible was for the great mass of both
priests and people a new discovery The study of it shed floods
of light upon all church questions The leaders of the
Reformation searched the New Testament not only for
doctrinal truth but also to ascertain the polity of the
primitive Church This was specially true of the Reformers in

Switzerland, France, Scotland, Holland and in some parts of
Germany Luther gave little attention to New Testament polity,
though he believed in and clung passionately to the universal
priesthood of all true Christians, and rejected the idea of a sacer-
dotal caste He liad no dream or vision of the Church’s spiritual
independence and prerogative He was content that ecclesiastical
supremacy should be with the civil jxiwer, and he believed that
the work of the Reformation would in that way be best pres< rved
and furthered In no sense can his “ consistonal " system of
church government be icgarded as Presbyterian

It was different with the Reformers outside Germany While
Luther studied the Senptures in search of true doctrme and
Christian bfe and was mdifferent to forms of church
polity, they studied the New Testament not only m
search of primitive church doctrine but also of primitive ^
church polity One is stnick by the unanimity with cA
which, working individually and often m lands far apart,
they rcache<l the same conclusions They did not get their ideas
of church polity from one another, but drew it directly from the
New Testament For example, John Row, one of the five commis-
sioners appointed by the Scottish Pnvy Council to draw' up what
IS now known as the /^trs( Book of Discipline, distinctly says tliat
“ they took not their example from anv kirk in the world, no,

not from Geneva "
,
but they drew their plan from the sacred Scrip-

tures ® This was true of them all They were unammous m
icjcctmg the episcopacy of the Church of Rome, the sanctity of

celibacy, the sacerdotal character of the ministry, the confessional,
the propitiatory nature of the mass They wore unanimous in

adopting the idea of a church in which all the members were priests

under the Lord Jesus, the One High Pnest and Ruler, the officers

of which were not mediators between men and God, but preachers
of One Mediator, Christ Jesus, not lords over Goal’s hentage, but
ensamples to the flock and mimsters to render service They were
unanimous m regarding nunistenal service as mainly pastoral,
preaching, atlimnistcruig the sacraments and visiting from house
to house, and, further, m perceiving that Christian mimsters must
be also spintnal rulers, not m virtue of any magical mfluence
transmitted from the Apostles, but m virtue of their election by the
Church and of their appomtment m the name of the Lord Jesus
When the conclusions thus reached by many independent investi-

f
ators were at length rtduced to a system by Calvin, in his famous
nshtutio, It became the defimte ideal of church government for

all the Reformed, in contradistinction to the Lutheran, churches
Yet we do not find that tlie leaders of the Reformed Church

succeeded m establishing at once a fully-developed Presbyterian
|X)lity Powerful influences hindered them from realiz-

ing their ideal We notice two In the first place, the ^
people generally dreaded the recurrence of eccksiastical

nacea*

tyranny So dreadful had been the yoke of Rome, which they had
shaken off, that they feared to submit to anything similar even
under Protestant auspices When their ministers, moved by an
intense desire to keep the Church pure by means of the exercise

of scriptural discipline, claimed specif spiritual rule over the people,
it was not wonderful that the latter should have been reluctant to
submit to a new spiritual despotism So strong was this feeling

in some places that it was contended that the discipline of ex-

communication, if exercised at all, should be exercised onlv by the
secular power. A second powerful influence was of a different

kind, VIZ mumcipsU jealousy of church jKiwer The municipal
authonty in those times claimed the right to exercise a censorship
over the citizens’ private life Any attempt on the part of the Church
to exercise discipline was resented as an intrusion It has been
a common mistake to think of Calvin and contemporary Reformers

^ Report of ProceedineSy Third General Council of the Alliance
of Reformed Churches, &c. (1884), pp. 373 seq and App. p. 131.

2 Exodus lii 16 ,
iv 29

® St Luke IV. 16 seq. * Acts ix. 2.

« See Lightfoot's Essay tn Comntentarv on the Epistle to the

Phthpptans.
® Knox, Winran, Spotswood and Douglas—all of them John

—

were the other commissioners
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as Jtitrodncing a discipline of stern repression which made the m-
iiocont gaieties of hfe impossible, and produced a dull uniformity
of straitlaced manners and hy^critical morals The disCiphne

was there before the Ktformers Theie were civil laws \^ch
regulated clothing, food and social festivity. Hence Inction, at

times, between the Reformers and civic authorities Iriendly to the
Rctormation, not as to wliKher there should be “ discipline

**

(tliat w^as never doubted) but as to whether it should be ecclesi-

astical or municiiKil I,ven, therefore, where people desired the

Reformat iort there were powerful influences opposed to the setting

up of church government and to the exercise of church discipline

after the manner of the apostolic CJiurch, and one ceases to wonder
at the absence of complete Pusbytenamsm m the countries which
were forward to embrace and adopt the Reformation Indeed
the more favourable the secular authorities were to the Reformation
the less nc( I was there to desciiiumate between civil and eeclesi-

asiical pow'cr, and to define strictly how the latter should be exer-

cised VV^c look in vain, therefore, for much more than the gcims
and principles of Prebbytcrianism m the churches of the first

Refotmefs Its evolution and the thorough application of its

principles to actual chureh life came later, not in Saxony or Switzcr-
lj.nd, but in Prance and Scotland, and thiough Scotland it has
passed to all Rnglibh-spealtuig lauds

T'he doctrines of Presbyterianism are those generally known
as evangelical and Calvinistit. l*he supreme standard of

belief lb the Woid of God in the original languagesw.
subordinate standards have been numerous,

though marked by striking agreement m the mam body oi

Christian doctrme which they set forth. ^luch has been done
of late years to make these subordinate standards of reformed

doctrme more generally known The following list is fairly

complete *

—

Switzorland —rtr<:i Heheiic Confe^^ion (1536) Geneva Con-
fession (1516). Geneva Catechism (154^
England —Porty-two Articles (1553) Thirty-eight Articles (1563)

Thirty-mae Articles (isyi) Lambeth Articles (1595) Irish Aidtcks
(rCi^) XVestmmster Confession (1644-16^7) Larger and Shorter

Catechisms (1647).
France —Confessto galticana (1550)
Scotland

—

Scottish Confession (1560) Westminster Confession

(1647), Larger and Shorter Catechisms (1647)
Nothcrlands —Frisian Confession (1528) Confessto helgica (1561).

^Netherlands Confession (1566)
Hungary —Hungarian Confession (ts02)

Bohemia—Bohemian Confession (1609).

The form of worship associated with Presbyterianism has

been marked by extreme simplicity. It consists of reading of

Pretby Holy Scripture, psalmody, non-liturgical prayer
uHaa and prcachmg. Tjiere is nothing in the standards
wor$bip4 of Presbyterian Church against liturgical worship.

In some of the early books of order a few forms of prayer were

given, but their use was not compulsory. On the whole, the

preponderating preference has always been in favour of so-called

extemporaneous, or free prayer; and the Westmmstcr Directory

of Public Worship has to a large extent stereotyped the form
and order of the service in most Presbyterian churches. Within
certain broad outlines much, perhaps too much, is left to the

choice of individual congregations. It used to be customary
among Presbyterians to stand during public prayer, and to

remam seated during the acts of praise, but this peculiarity

IS no longer maintained. The psalms rendered into metre
were formerly the only vehicle of the Church’s public praise,

but hymns are now also used m most Presbyterian churches.^

Organs used to be regarded as contrary to New Testament
example, but their use is now all but universal. The public

praise used to be led by an individual called the “ precentor,

who occupied a box m front of, and a little lower than, the pulpit.

Choirs of male and female voices now lead the church praise.

Presbytenaaism has two sacramenta, baptism and the Lord’s
Supper. Baptism is administered both to infants and adults by

Sprinkling, but the mode is considered
saomaenTB,

j^iniatenal The Lord's Supper, as generally ob-
served throughout the various Presbyterian churches, is a close

' Pnncipal Rous's version is the best known and most widely
used It IS an Enghsh work Somewhat reluctantly it was ac-
cepted by Scottish Presbytenaiusm as a substitute for an older
version v ith a greater variety of metre and music, Old
Hundred" and “ Old za^th" mean the 100th and 124th Psalms
m that old book

mutation of the New Testament practice, and where it is not marred
by undue prolixity commends itself to most Christian people as
a solemn and impressive service. The old plan of oommg out
and taking one’s place at the communion table In the body m the
church is unhappily seen no more, communicants now receive the
sacred elements seated in their pews The dispensing of this nte
IS strictly reserved to an ordained minister, who is assisted by elders

in handing the bread and the cup to the people The administra<>
tion of private communion to the sick and dying is extremely rare
in Rresbyterian churches, but theie is less olJjcction to it than
formerly, and in some churches it is even encouraged

Presbyterian discipline is now entirely confined to exclusion from
membership or from office. Though it is the duty of a minister
to warn against irreverent or profane participation in . , , „
the Lord's Supper, he himself hS-s no right to exclude
any one from communion, that can only be done as the act of

himself and the elders duly assembled In session A code of in-

structions for the guidance of church courts when engaged In

cases of discipline is in general use, and bears witness to the extremo
care taken not only to have things done decently and in order,
but also to prevent hasty, impulsive and illogical piocedure in the
investigation of charges of heresy or immorality Cases of dis-

cipline arc now comparatively rare, and, when they do occur,

are not characterized by the bigoted seventy which prevailed in

former times and was rightly denounced as unchristian.

The extent to which the Presbyterian form of church govern-

ment prevails throughout the woild has been made more manifest

m recent years by the formation of a “ General

Council of the Alliance of Reformed Churches
statistics,

holding the Presbyterian System At a representa-

tive conference m London m 1875 constitution of the council

was agreed upon. The first coainctl met in Edinburgh m 1877^

Since then it has met in Philadelphia, Belfast, London, Toronto,

Glasgow, Washington and Liverpool. Churches which are

organized on Presbyterian principles and hold doctrines in

harmony with the reformed confessions are eligible for admis-
sion to the alliance. The object is not to form one great

Presl>yterian organization, but to promote unity and fellowship

among the numerous branches of Presbyterianism throughout

the world On the roll of the general Council held at Washington
m 1899 there were sixty-foui churches The statistics of

these and of sixteen others not formally iri the alliance

wefe 29,476 congregations, 26,251 ministers, 126,607 elders

and 4,852,096 communicants Of these eighty churches,

twelve were m the United Kingdom, tv/enty on the conti-

nent of Europe, sixteen in North America, three in South
America, ten m Asia, nine m Africa, six m Australia, two
in New Zealand, one in Jamaica, and one in Melanesia,

The desire for union which led to the formation of the

alliance has, since 1875, borne remarkable fruit. In England

in 1876 tivo churches united to form the Presbyterian

Church of England, m the Netherlands two churches be-

came one in 1892; m South Africa a union of the different

branches of the Presbyterian Church took place in 1897;
m Scotland the Free Church and the United Presbyterian

became one in i960 under the designation of the United Free
Church; in Australia and Tasmania churches united irt

1901 to form the Presbyterian Church of Australia; and a few
months later the two churches in New Zealand which repiesented
respectively the North and South Islands united to form the

Presbyterian Church of New Zealand
**
In no portion of the

empire,” it has been said, **does the British flag new fly

over a divided Presbyterianism, ejccept in the firid&h Isles

themselves
”

II —History in Different Countries

From this general outline of Presbyterianism we now turn
to consider it* evolution and history m some of tlie countries

wath which it is or ha^i been specially associated. We omit,

however, one of the most important, viz. Scotknd, as the history

IS fully covered under the separate headmgs of Scotland^
CnrxcH OF, and allied articles.

Switzerland,

The Swiss, owing to their peculiar geographical position and
to certain political circumstances, early manifested iitdepen*

dence m ecclesiastical matters, and became accustomed tO the
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management of their church affairs. The work of Zwingli as

a Reformer, important and thorough though it was, did not con-

cern itself mainly with church polity. Ecclesiastical affairs were,

as a matter of course, wholly under the management of the

cantonal and municipal authorities, and Zwingli was content that
it should be so. The work of Farel, previous to his coming to

Geneva, was almost entirely evangelistic, and his first work in

Geneva was of a similar character It was the town council

which made arrangements for religious disputations, and pro-

vided for the housing and maintenance of the preachers When

Cafyfa
Calvin, at FareFs invitation, settled in Geneva (1536)

* the work of reformation became more constructive.

The need of the hour was organization and familiar instruction,

and Calvin set himself to work at once.^* The first leforms he

wished to see introduced concerned the Lord’s Supper, church
praise, religious instruction of youth and the regulation of

marnage In connexion with the first he desired that the

discipline de Vexcommumcaiion should be exercised His plan

was partly Presbyterian and partly consistonal. Owing to

certain circumstances in its past history, Geneva was notoriously

immoral The rule of dissolute Inshops, and the example of

a turbulent and immoral clergy, had poisoned the morals of

the city Even the nuns of Geneva were notorious for their

conduct.*’ ^ Calvin suggested that men of known worth should

be appointed m different quarters of the city to report to the

minusters those persons in their district who lived in open sin,

tlxat the ministers should then warn such persons not to come to

the communion; and that, if their warnings were unheeded,
discipline should be enforced It was on this subject of keeping

puie the Lord’s Table that the controversy arose between the

ministers and the town councillors which ended m the banish-

ment of Calvin, Farel and Conrad from Geneva In 1538 the

ministers took upon themselves to refuse to administer the

Lord’s Supper in Geneva because the city, as represented by its

council, declined to submit to church disclipline The storm

then broke out, and the ministers were banished (1538) i

It may be convenient at this point to consider Calvin’s ideal

church polity, as set forth in his famous ChrtsUanae rdxponxs
xnstitfdio the first edition of which was published in Bncfiy
it was as follows —
A sepal ate ministry is an ordinance of God {Inst iv 3, 1 3)

Ministers duly called and ordained may alone preach and ad-
minister the sacraments (iv. 3, 10)

A legitimate ministry is one appointed with the consent and
approbation of the people under the presidency of other
pastois by whom the final act of oidiuation (with laying on
of hands) shall be pcrfoiincd (iv 3, 15)

Governors 01 persons of advanced years selected from the people
and associated with the ministers m admonishing and
exercising discipline (iv 3, 8) This discipline is all-important,

and 18 the special business of the goveniors

His system, white picserving the democratic theory by recognizing
the congregation as holding the church power, was in practice

strictly aristocratic inasmuch as the congregation 15 never allowed

any direct use of power, which is invested in the whole body of elders

His great olMect was disciphnc With regard to the relations

between the Church and the civil power, Calvin was opposed to the
Zwinglian theory whereby all ecclesiastical power was handed
over to the state Calvin's refusal to administer the sacrament,
for which he was banished from Geneva, is important as a matter
of ecclesiastical history, because it is the essence of the whole
system which he subsequently introduced. It rests on the prin-

ciples that the Church has the right to exclude those who are un-
worthy, and that she is in no way subject to the civil power in

^irftual matters^ During the three years of his banishment
(livin' was at 9tras«iburg. where he had been carrying out his ideas.

Hts recall was greatly to his honour Tlie town had become a
prey to anarchy. One party threatened to return to Romanism:
another threatened to sacrifice the independence of Geneva ana
submit to Berne. It was felt to be a pchiical necessity that he should
return, and in 154T, somewhat reluctantly, he returned on his own
terms Those were the recognition of the Church’s spiritual mde-
pendence, llie division of the town into parishes^ and the appoint-

ment (by the municipal authority) of a consistory or council of

elders m each parish for the exercise of discipline

These terms were embodied in the famous Ordonnances eccUst-

a$tifiles de Valise de Genive (i4i4>)* The four ordera mentioned
m Ino ImhhUto are recognized .

pastors, doctors, elders and deacons

1 Lindsay, /fiSrf ef $he Reform 1 90

The pastors were to preach, admimster the sacraments, and in
conjunction with the elders to exercise disciplmo In their totality
they form the v^nirable compagme A newly-mado pastor was to
be settled in a fixed charge by the magistrate with the consent of
the congregation, after having been approved as to knowledge
and manner of hfe by the pastors already in office By tliem he
was io be ordained, after vowing to be true in office, faithful I0

the church system, obedient to the laws and to the civil govern-
ment, and rc.idy to exorcise discipline without fear or favour
The doctors weie fo teach the faithful in sound learning, to guard
purity of doctrine, and to be amenable to discipline The elders
{Ancxens, cofnmis, ou deputez per la ^tergneurie on consisloxre)
were regarded as the essential part of the system Ihey were the
bond 01 union between Church and state Their business was to
supervise daily life, to warn fho disorderly, and to give notice
to the consistory of cases requiring discipline To form the
consistory all the elders with the ministers were to meet every
Sunday under the presidency of one of the syndics or magistrates
This court could award censures up to exclusion from the
sacrament

Manifestly the arrangement was a compromise The state
letaitied control of the ecclesiastical organization, and Calvin
secured his muth-neidcd system of discipline Fourteen years of
friction and struggle followed, and if there came after them
a period of comparative triumph and repose for tlie great reformer
it must still he remembered that he was never able to have his
ideal ecclesiastical organisation fully realized m the city of his

adoption
The early Presbyterianism of Switzerland was defective in the

follot\uftg respects (i) It started from a wrong definition of the
Church, which, instead of being conceived as an organized
community of believers in the Lord Je^sus Christ, was made to
depend upon the preaching of the go<qxl and the admimstration
of the saci aments As these implied a duly apixunted minister,

the existence of the Church was made to depend upon an organized
ministry rather than an organized membership It calls to mind
the Romish formula “ Ubx epxscopus xht ecciesta ” (z) It did
not mamtam the scriptural fight of the people to choose their
mmister and other office-bearers (s) Its independence of cm!
control was verv imperfect ( 4) And it did not by means of church
coirrts provide lor tne manifestation of the Church’s unity aiki for
the concentration of (he Church's influence

" Calvin," says Principal Lindsay, " did three things for Geneva
all of which Nvent far beyond its walls He gave its Church a
trained ministry, its homes an educated people who could give a
icason for their faith, and the whole city an heroic soul which
enabled the little town to stand forth as the citadel and city of
lefiige for the oppressed Protestants of Europe ” ^

France

It IS pathetic and yet inspiring to study the development
of Presbyterianism in Fiance, patlietjc because it was in a
time of fierce persecution that the French Protestants organized

themselves into churches, and inspiring, because it showed the

power which scriptural organization gave them to withstand

incessant, unrelentmg hostility. It would be difficult to exag-

gerate the influence of Calvin upon French Protest-

.antism His ChtisUanae rehgioins in^itiuUo became
a standard round which his countr)^men rallied m
the work and battle of the Reformation. Though under thirty

years of age, he became all over Europe, and m an exceptional

degree m Franc c, the leader, organizer and consolidator of the

Reformation. The work which the young Frenchman did for

his countrymen was immense.^

The year 1555 may betaken as the date when French Protestant-

ism began to be organized A few churches had been organized
earlier, at Meaux in 1546 and at Nlmes m 1547, but p ^
their members had been di^spersed by persecution p™*®
Prior to 1 55 5 the Protestants of France had been for .

the most part solitary Bible students or little companies
meeting together for worship without any orgamzattion But in

that year the following incident was the beginning of a great

movement A small company had been accustomed to meet in

the lodging of the sieur de la Fem^re m Pans near the Pr6-aux-

Clercs At one of the meetings the father of a newly-born child

explained that he could not go otitside Pratice to seek a pure baptism

and that his conscience wotrld not permit his child to be baptized

according to the rites of the Romish Church After prayer the

company constituted themselves into a church; chose Jean le

Macon to be thetr minister, and others of their number to be elders

ana deacons It seemed as if all France ha<® been waiting for this

event as a signal, for organized churches began to spring up every-

where immediately afterwards. Withm two years Meaux, Poitiers,

® Hist of the Reform 11 131. * Ibid ii 158.
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Angers, les ties de Saintonge, Agen, Bourgcs, Issoudun. Aubigny,
Blois, Tours, Lyon Orleans and Rouen were organized Thirty-
six more were completely organized by 1560 ^ According to Beza
there were about this time 2150 organized churches A few years
later Cardinal St Croix reckoned that the Huguenots were one
half of the i^opulation One hundred and twenty-seven pastors
had been sent to France from Genova before 1567

In 1558 a further stage in the development of Presbyterian
church polity was reached Some doctrinal differences Iiaving

ansen in the church at Poitiers, Antoine de Chandieu,
. minister at Pans, went to compose them and, as the

result of a conference, a synod was convened to meet
^ * in Pans the following year (1559) It was the first

general synod of the French Protestant Church, and consisted of

national and provincial. Under the protection of the edict the
fluguenot Church of France flourished Theological colleges woie
established at Sedan, Montauban and Saumur, and French theo-

logy became a counterpoise to the narrow Reformed scholastic of

Switzerland and Holland
The history of the Church from the passing of the edict of Nantes

till its revocation in 1685 cannot be given here That event was
the climax of a long series of horrors Under the persecution, a
large number were killed, and between four and five millions of Pro
testants left the country Early in the i8th century Antoine Court
mado marvellous efforts to restore Presbyterianism In momentary
peril of death for fifteen years, he restored m the Vivaiais and the
Cevennes Presbyterian church polity m all its integrity In 1715
he assembled his first collogue Synods were held in 1718, 1723,

representatives from some say sixty-six, others twelve churches
It adopted a confession of faith and a book of order or discipline
The confession consisted of forty articles It was based on a short
confession drafted by Calvin in 1557, i^iay still be regarded,
though once or twice revised as the confession of the French
Protestant Church The book of order. Discipline ecclestashque
des fghses f^jotmies de France, regulated the organization and pro-
cedure of the churches It contains this fundamental statement 1

of Presbytenan parity, “ Aucunc ^glisc ne pourra pretend re primaute 1

111 domination sur I'autre, ni pareillement, les ministres d'une !

6glise les uns sur les autres, ni Ics anciens ou diacrcs, Ics uns sur
les autres " The vanous church courts, familiar to us now as <

Presbyterian arc explained The consistoire or session consisted
|

of the minister elders and deacons (the latter without a vote),
I

and was over the congregation The collogue or presbytery was
j

composed of representative ministers and elders (anciens) from a 1

group of congregations Next in order was the provincial S3mod 1

1726 and 1727, and m a remote spot in Bas Languedoc in 1744 a
national synod assembled—the first since lOOo—which consisted

of representatives from every province formerly Protestant
From 1760 owing to the gradual spread of the sceptical spirit

and the teaching of Voltaire more loicrant views prevailed In

1787 the Edict of Tolerance was published In 1789 all citizens

were made equal before the law, and the position of iTcsbytciianism
improved till 1791 In 1801 and 1802 Napoleon took into his own
hands the indcpc ndence of both Catholic ana Protestant Churches,the
ri.ilion A s>niod was abolished, and all active religious propaganda
was rigorously forbidden In 1848 an assembly representative
of the ighses constsUmales met at Pans When it refused to discuss

points of doctrine a secession took place undcf the name of the
Union des ighses ivangiliques de France Tins society held a synod
at which a confession of faith and a book of order were drawn up
Meanwhile the national Protestant Church set itself to the work
of reconstruction on the basis of univeisal suffiage, with restrictions.

which consist>ed of a minister and an elder or deacon from each
church in the province Over all was the general or national
synod Some of the arrangements arc worthy of notice When
a church was first formed the office bearers were elected by the
people, but there the power of the congregation ceased Future
vacancies in the eldership wore filled up by the office-bearers

The eldership was not for life, but there was always a tendency to

make it so When the ministry of a church became vacant the
choice of a successor rested with the collogue or with the provincial

synod. The people, however, might object, and if their objection

was considered valid redress was given I^atcr the synod of

Nimes (1572) decreed that no mmister might be imposed upon an
unwilling people Deacons, in addition to having charge of the
poor and sick might catechize and occasionally offer public praye 1

or read a written sermon The president or moderator of each
church court was primus inter pares The remaikablc feature of

French church polity was its aristocratic nature, which it owed
to the system of co-optation, and the exclusion of the congregation

from direct and frequent interference m spiritual mattcis prevented
j

many evils which result from too much intermeddling on the
1

part of the laity Up to 1565 the national synod consisted of a
j

minister with one or two elders or deacons from every church,
after that date, to avoid overcrowding, its numbers were rcslnctcd

to representatives from each provincial synod On questions of

discipline ciders and deacons might vote, on doctrinal questions
1

only as many of these as there were mmistcrs
“ It IS interesting to see how in a country whose civil rule was

becoming gradually more absolutist, this ' Church under the cross
’

framed tor itself a government which reconciled, more thoroughly
perhaps than has ever been done since, the two principles of popular
lights and supreme control Its constitution has spread to Holland,
Sa>tland (Ireland, England), and to the great American (and
Colonial) churches Their ecclesiastical polity came much more
from Pans than from Geneva " ®

To trace the history of Presbyterianism in France for the next
thirty >cars would be to write the history of France itself durim:

that period We should have to tell of the great and rapid
increase of the Church, of its powerful influence among the nobles

and the bourgeoste^ of its direful persecutions, of its St Bartholomew
massacre with 70,000 victims, of its regrettable though perhaps
inevitable entanglements in politics and war, and finally of its

attaming not only tolerance out also honourable recognition and

S
rotection when Henry IV in 1598 signed the famous edict of

[antes This secured complete liberty of conscience everywhere
witlim the realm and the free right of pubhc worship in all places

in which it existed during the years 1596 and 1597, or where it

had been granted by the edict of Poitiers (1577) interpreted by the
convention of N6rac (1578) and the treaty of Fleix (1580)—in all

some two hundred towns; in two places in every batlliage and
sMchaussie) in the castles of Protestant seigneurs hauls lusUcters
(some three thousand)

,
and in the houses of lesser nobles, pro-

vided the audience did not consist of more than thirty persons
over and above relations of the family Protestants were granted
full civil rights and protection, and were permitted to hold their
ecclesiastical assembUes--con8istorie8, colloquies and synods,

1 Lindsay, Hist» of the Reform u. lOO.
^ Ibid, u 169.

but no result was arri\cd at In 1852 a change look place in its

constitution The ighses constslortales were abolished, and m each
parish a prcsbvtenal council was appointed, the minister being
president, with four to seven elders chosen by the people In the
large towns there were consistories composed of all the ministers
and of delegates from the various parishes Over all was the
central provincial council consisting of the two senior ministers
and fifteen members nominated by llu state in the jjrst instance
In 1858 there were 617 pastors and the Union des ighses ivangihques
numbered 27 chuichcs

The Netherlands

From the geographical position of the Netherlands, Pres-

b>terianism there took its tone from France. In 1562 the

j

Confessto belgtca was publicly ackneiwledged, and in 1563
the church order was arranged In 1574 the first provincial

synod of Holland and Zealand was held, but William of Orange

would not allow any action to be taken independently of the

state The Reformed churches had established themselves in

independence of the state when that «^tate was ('atholic, when
the government became Protestant the Church had protection

and at the same time became dependent It was a state

church By the union of Utrecht the communes and provinces

I

had each the regulation of its own religion; hence constant

i
conflict In most cases it was insisted on as necessary that

church discipline should remain with the civil authority In

1576 William, with the support of Holland, Zeeland and their

allies, put forth forty articles, by which doctors, elders and

deacons were recognized, and church discipline given to the

I

elders, subject to appeal to the magistrate and by which the

Church was placed in absolute dependence on the state These

[

articles, however, never came into operation; and the decisions

I of the synod of Dort in 1578, which made the Church independent
' were equally fruitless In 1581 the Middelburg Synod divided

the Church, created provincial synods and presbyteries, but

could not shake of! the civil power in cxinnexion with the choice

of church officers. Thus, although the congregations were

Presbyterian, the civil government retained overwhelming

influence The Leiden magistrates said m 1581 : If we accept

everything determined upon in the synod, we shall end by being

vassals of the synod. We will not open to churchmen a door

for a new mastership over government and subjects, wife and

child From 1618 a modified Presbytenan polity predomi-

nated. As a rule elders held office for only two years. The
‘‘ kerk-raad (kirk-session) met weekly, the magistrate being

a member ex officto. The collogue consisted of one mmistei

and one elder from each congregation At the annual provincial

synod, held by consent of the states, two ministers and one

^ Ibldj U. 222, 223»
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elder attended from each collogue. Every congregation was
visited by ministers appointed by the provincial synod. In

179s, of course, everything was upset, and it was not until after

the restoration of the Netherland States that a new organization

was formed in 1816 Its mam features were strictly Presby-

terian, but the minister was greatly superior to the elder, and

the state had wide powers especially m the nomination of higher

officers. In 1851 the system now in force was adopted The
congregation chooses all the officers, and these form a church

council

England

Presbyterian principles and ideas were entertained by many
of the leading ecclesiastics in Pmgland during the reign of

Edward VI. Even the archbishop of Canterbury favoured a

modification of episcopacy, and an approach to Presbyterian

polity and disciplme, but attention was mainly directed to the

settlement of doctrine and worship Cranmer wrote that

bi«:hops and priests were not different but the same in the

beginning of Christ’s religion Thirteen bishops subscribed

this proposition • that in the New Testament there is no mention

made of any distinctions or degrees in orders but only deacons

and priests or bisliops Cranmei held that the consecration of

a bishop was an unnecessary rite, and not required by Scripture

,

that election and appointment to office were sufficient The
bishop of St Davids was of the same opinion I^atimer and

Hooper maintained that Bishops and presbyters were identical,

and Pilkington, bishop of Durham, and Bishop Jewel were of

the same mind The latter, about the time of Elizabeth’s

succession, expressed his hope that the bishops would become

pastors, labourers and watchmen, and that the great riches of

bishoprics would be diminished and reduced to mediocrity
,
that,

being delivered from courtly and regal pomp, the bishops might

take care of the flock of ChriSt During the reign of Edward,
the title of superintendent w<as often adopted instead of bishop,

and it will be recollected that John Knox was an honoured

woiker in England with the title of superintendent during this

reign As an indication of sympathy with Presbyterianism,

It may be noted that Cranmer favoured a pioposal for the

formation of a council of presbyters in each diocese, and for

provincial synods.

During 1567 and 1568 the persecutions m Fiance and Holland
drove thousands of Protestants, mostly Presbyterians, to England
Tn 1570 Presbyterian views found a distinguished exponent in

Dr Thomas Cartwright at Cambridge
;
and the temper of parliament

was shown by the act of 1571, for the reform of diso^'ocrs in the

Church, in which, while all mention of doctrine is omitted, the

doctrinal articles alone being sanctioned, ordination without
a bishop is implicitly recognized Tn 1572 a foimal manifesto

was published, entitled an Admonition to Parliament, the
leading ideas m which were; parity of ministeis, appointment
of elders and deacons, election of ministers by the congre-
gation, objection to prescribed prayer and antiphonal chant
mg, preaching, the chief duty of a minister, and the power
of the magistrates to root out superstition and idolatry On

the 20th of November 1572 the authors of the “ Ad-
monition " set up at Wandsworth what has been
called the first presbytery m England They adopted

worth, ^ purely Presbyterian system which w^as published as
the Orders of Wandsworth, Similar associations or presbytenes
were formed in London and in the midland and eastern counties,
but the privy council was hostile Only in Jersey and Guernsey,
whither large numbers of Huguenots had fled after the St Bartholo-
mew massacre, was Prt sbytenanism fully permitted Cartwright
and Edmund Snape were ministers theie, and from 1576 to 1625
a completely appointed Presbyterian Church existed, under the rule

of synods, and authonzed by the governor The action of the
Commons m 1584, stimulated by the opposition of the Lords, showed
that the principles of Presbyterianism were strongly held Bills

were introduced to reduce the position of a bishop to w'ellnigh

that of primus inter pares , to place the powder of veto in the con-
gregation, to abolish the canon law and to estabUsh a presbytery
in every parish These proposals were rendered abortive by tlie

unflinching use of the queen’s prerogative
In 1640 Henderson, BaiUie, Blair and Gillespie came to London

as commissioners from the General Assembly in Scotland, in

response to a request from ministers, in I^ondon who desired to
see the Church of England more closely modelled after the
Reformed type They were able men, whose preaching drew
great crowds, and increased the desire for the establishment of

Presbyterianism. In 1642 the Long Parliament abolished Episcopacy
(the act to come into force on the 5th of November 1043), and
summoned an assembly of divines to meet at West-
minstei in June 1643 to advise parliament as to the new W$8t»
form of Church government The Westminster Assem-
bly, through its Confession, Directory and Catechisms,
has become so associated with the Presbyterian Church that it is

difficult to realize that it was not a church court at all, much less

a creation of Presbyterianism
It was a council created by parliament to give advice in church

matters at a great crisis in the nation's history, but its acts, though
from the high character and great learning of its members worthy
of deepest respect, did not per se bind parliament or indeed any-
one It w'as, in a very real sense, representative of the whole
country, as two members were chosen by parliament from each
county The number summoned was 151, viz ten lords, twenty
members of the House of Commons, and one hundred and twenty-
one ministers Ihe ministers were mostly Puritans, by their

ordination, &c ,
Episcopalian

,
and for the most part strongly

impressed with the desirability of nearer agreement with the Church
of Scotland, and other branches of the Reformed Church on the
Cxmtinent About onc-half of the members attended regularly
Those who were out-and-out Episcopalians did not attend at all

Apart from these, there were three well-defined parties (i) those
with Piesbylcrian ideas and sympathies, a great majonty, (2)

Erastians, ably represented and led by Selden, Lightfoot and Cole-
man, (3) Independents ten or eleven in numbei, led by Philip
Nye, and assured of Cromwell's supjxirt Then there were the Scot-
tish commissioners who, though without votes, look a leading
part m the proceedings judged by the objects for which it was
summoned the W^estminster Assembly was a failure, a remarkable
failure Episcopacy, Erastiamsm and Independency, though of

little account in the assembly, were to bulk largely in England's
future, while the church polity which the assembly favoured and
recommended was to be almost unknown Judged in other ways,
how'tvcr, the influence of the assembly's labouis has been very
great The Confession of Faith and the Larger and Shorter Cate-

chisms arc recognized and venerated standards in all the lands
where British Presbytenanism, with its sturdy characteristics,

has taken root And the Diiectory of Public Worship has shaped
and coloured, perhaps too thorouglily, the ritual and atmosphere
of cvciy group of Protestant Anglo-Saxon worshippers tliroughout
the world, except Episcopalians

In June 1O4O the ordinance estabUshmg presbytenes w’as ratifled

by both houses of parliament, and a few days afterwards it was
ordcied to be put into execution Twelve presbytenes were
erected in London, Slircpshire and Lancashire were organized,
and Bolton was so vigorous in the cause as to gam tne name of the
Geneva of Lancashire But the svstem never took root Not
only were theic well-known adverse influences, but the soil seems
to have been uncongcmal As compared with Scotland, English
Presbyterianism had more of the lay element In every classts

or presbytery there were two elders to each mmistcr The Synod
of London met half-yearly from 1(^47 till 1655 Synods
also were held in the north But during the Common-
wealth Independency gained ground Then with the t-omioa.

Restoration came Episcopacy, and the persecution of all who were
not Episcopalians, and the dream and \nsion of a truly Reformed
Enghsii Church practically passed away

After the Revolution and during the reign of William and Mary
the hatred of the Church of England to the Presbyterians and
other dissenters had been obliged to he dormant
With the accession of Anne, how'cver, began an attempt
appercntly to make up for lost time From the begmmng of the
18th century the greater number of the Presbyterian congregations
became practically independent in polity and Omtarian m doctrine
Indigenous Presbyterianism became almost unknown The
Presbytenanism now \asible in England is of Scottish ongm and
Scottish type, and beyond the fact of embracing a few congregations
which date from, or before, the Act of Uniformity and the Five
Mile Act, has little in common with the Presbytenanism which was
for a brief penod by law established

In 1876 tne union of the Presbytenan Church in England with
the English congregations of the United Presbytenan Church of
Scotland gathered all English Prosbytenans (with
some exceptions) into one church, “ The Presbytenan
Church of England " “ What kept these bodies apart

‘oio,

was their separate histone origin and development, but especially

the alienation caused by the ‘ Voluntary Controversy * which had
its roots in the difficult problems of civil law in its relation to religion,

and the stumbling-block of the civil magistrate's authont^^ in

relation to the Christian conscience " ^ Since the union the growth
of the Church has been considerable Presbytenanism is compara-
tively strong in three districts of England, namely Northumberland,
Lancashire and London Elsewhere it is either weak or non-
existent Even where it is comparatively strong it is largely

exotic The membeiship is mainly Scottish, and the nunistefs

* Drysdale, History of the Presbyterians in England, p 625
XXII 10
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have been imported principally from Scotland. To English
people, therefore, tlio Piesbytenan is still the “Scotch Church,’*

and they arc as a whole slow to connect themselves with it Efforts

have been made to counteract this feeling by making the Church
more distinctly Enghsh The danger in this direction is that when
Presbytcnanism has been modified far enough to suit the Enghsh
taste it may bo found less acceptable to its more stalwart sup-

porters from beyond the Tweed Following the lead of the Inde-
pendents, who set up Mansfield College at Oxford, the Fresby-

tenan Church has founded Westminster College at Cambridge
aa a substitute for its Theological Hall in linden It was opened
in 1899 with the \'lcw of securing a home-bred ministry more
conversant with English academic life and thought

In common with the general Presbyterianism of the British Isles,

the Presbyterian Church of England has in recent years been
readjusting its relation to the Westmmster Confession of Faith
Without setting aside the Confession as the church’s standard,
twenty-four “ Articles of the Faith ” have been adopted In these
no change, it is alleged, has been made in rcganl to the substance
of the Westminster doctnne, but there is an alteration of emphasis
and proportion

Tliere aixs in England fourteen congregations in connexion with
the Church of Scotland, six of them m I^ndon and the remainder
in Berwick, Northumberland, Carlisle and I^ncashire
Many Unitarians in England still call themselves Presbyterians

This, except histoncallv, is a misnomer, for, though descended
from the old English Presbyterians, they retain nothing of their

dishncti\ e doctrine or polity—nothing of Presbyterianism, indeed,
but the name

Ireland.

Presbyterianism in Ireland, m modem times at least, dates

from the plantation of Lister in the reign of James I. The
infusion of a considerable Scottish clement into the pcipulation

necessitated the formation of a congenial church The immi-

grants from England took with them, m like manner, theix

attachment to the Episcopal Church. But these two sections

of Protestantism, in their common exile and m presence of the

preponderating Roman Catholicism of the country, seemed at

first inclined to draw closer together than had been thought

possible in Great Jiritam A confession of faith, drawn up by
Archbishop Usher at the convocation of 1615, implicitly ad-

mitted the validity of Presbytenan ordmation, and denied the

distinction between bishop and presbyter. Withm the Episcopal

Church and supported by its endowments, Robert Blair,

John Livmgstone and other ministers maintained a Scottish

Ihresbyterian communion.
From 1625 to 1638 the history of In^h Presbyterians is one of

bare existence. Theor ministers, silenced by Wentworth, after an
ineffectual attempt to reach New England, fled to Scotland, and
there took a leading part m the great movement of 1638. After
the Irish rebellion of 1641 the Protestant interci>t for a time was
ruintd. A majority of the Ulster Protestants were Presbyterians,

and in a great religious revival which took place the numsters
of the Scottish regiments stationed m Ireland took a leading part
Kirk-sessions were formed in four regiments, and the first xcgular

presbytery was held at Camckfergus on the xoth of
attended by five ministers and by ruling

pnMbyttry.
the regimental sessions This presbytery

supphed ministers to as many congregations as possible
,
and for

the remauuler ministers were sent from Scotland By the end of

1643 the Ulster Church was fairly established. Notwithstanding
mtervenin^ reverses there were by 1647 nearly thirty ordained
numsters in fixed charges m Ulster besides the chaplains of the
Scottish regiments
At the Restoration, in wluch they heartily co-operatcd, there

were in Ulster seventy numsters m fixed charges, with nearly
eighty parishes or congregations contammg one hundred thousand
persons. There were five presbytencs holding monthly meetings
and annual visitations of all the congregations wuthin their bounds,
and coming together in general synod four times a year Entire
conformity with the Scottish Chuich was maintained, and strict

discipline was enforced by pastoral visitations, kirk-scssxons and
presbyteries.

After the Restoration the determination of the government to
put dovra Presbyterianism was speedily felt m Ireland. In 1661
the lords justices forbade all unlawful assemblies, and in these
they included meetings of presbytery as exercihing ecclesiastical

jurisdiction not warranted by the law. Bishop Jeremy Taylor
was forward m this work of persecution. The mmisters refused
to take the Oath of Supremacy without the qualification suggested
by Usher. Their panihe^s were declared vacant, and episcopal
clergy appointed to them. The ejected ministers were forbidclen

to preach or administer the sacraments. In Ulster six^-one
ministers were ejected Of seventy only seven conformed iJnder
Ormonde, in 1665, ministers were again pcnnitted to revive

Presbytenan worship and discipbne, and for several years the Church
prospered not only m Ulster but also m the south and west In
1672 she received a yearly grant from Charles II of £0oq (regtum
donum), and under William III. the amount was considerably
increased It was continued till 1869

In 1679 the rising m Scotland which ended in the battle of Both-
wcU Bndge brought trouble on the Irish Presbytenans m spite of

their loyal addresses disowning it It was not, however, tm 1682
that they again lost the privilege of public min^try, and suffered
severe oppression They were oppos^ to Tames IE, though they
had benefited by his Declaration of Indulgence, and they were
the fust to congratulate the Prince of Orange on his arrival m
England The heroic defence of Londonderry owed much to them,
as they were a majority of the population, and some of (heir

ministers rendered conspicuous service. Therewere then in Ireland
about a hundred congregations, seventy-five with settled ministers,

under five presbyteries. Their prcpondciance in Ulster and Ihiir

consciousness of their great service to England led them first of
all to hope that Presbyterianism might be substituted for Episcopacy
m Ulster, and afterwards, that it might l>e placed on an equal
footing with the latter

During the 18th ctntuiy Irish Preslytenamsm became infected

With Ananism Under the leadership ofDr Henry Cooke, a minister

of rare ability and eloquence, the evangelical party triumphed in

the chuich courts, and the Unitarians seceded and became a separate
denomination In 1840 the Synod of Ulster and the Secession
Synod united to form the General Assembly of the Prcsbyttruin
Church in Ireland
The l^esbyterian Church in Ii eland is the most conservative

of the great Presbytenan churches in the United Kingdom. Her
altitude is one of sturdy adherence to the old paths of evangelical
doctrine and I’rcsbylerian polity She has been a zealous supporter
of Irish national education, which is theoretically “ united secular
and separate rer.gious instruction ’’ The Church Act of 1869
which disestablisli^ and disendowed the Insh Episcopal Church
took away the Piesbytenan regtum donum The ministers with
all but absolute unanimity decided to commute their life interest

and form therewith a great fund for the support of the Church
The commutation fund thus formed is a permanent memorial
of a generous and disinterested act on the part of her mimstry
It amounted in 1902 to £588,028 The mterest accruing from it

IS added to the yearly sustcntation contributions, and forms a
central fund for ministerial si^pport. Since the state endowment
ceased the average income of ministers from their congregations
has considerably increased
The Insh Presbytenan Church has set an example to all her

sister churches by her forwardness to caro for the poor Her
“ Prcsbjdenan Orjihan Society undertakes the support of every
poor orphan child throughout the Church No Presbytenan
orphan child now needs to seek workhouse reUef. The orphans
arc boarded m the homes of 1 espectable poor people, who thus also

benefit by the society. A scheme of pensions for her aged poor
has been instituted

Three small communities of Presbyterians mamtain a separate
autonomy m Ireland, viz the Reformed Prosbytenau Church,
with thirty-six

,
the Extern Reformed, with six, and tlie Secession

Church, with ten congregations

Wales.

The Presbytenan Chnrth of Wales, commonly known as the
“ CaJ\inistic Methodist,” had its origin in the great evangelical

revival of the i8th century. Its polity has been of gradual

growth, and still retams some features peculiar to itself. In

1811 its prcai hers were first presbytcrially ordamed and author-

ized to administer the sacraments. In 1823 a Confession of Faitli

was adopted. In 1864 the two associations or synods of North
and South Wales were united m a general assembly. Great

attention is given to the education of the ministry, a considerable

number of whom, in recent years, have taken arts degrees at

Oxford and Cambridge As far as the difference in language

will permit, there is cordial fellowship and co-operation with

the Presbytenan Church of England The appetite of the

Welsh people for sermons is enormous, and the preachers are

characterized by an exceptionally high order of pulpit ^wer.

United States.

Presbyterianism m the United States is a reproduction and
further development of Presbyterianismm Europe. The history

of the American Presbytenan churches, excluding the two
Reformed ” Churches (see Reformed Church in the United

States for the German body, and Reformed Church in

America for the Dutch body), may be divided into three

periods.
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I. The Colonial Period—The earliest Presbyterian emigration

consisted of French Huguenots under the auspices of Admiral
Cohgny, led to Port Royal, South Carolina, by Jean Ribaut in

1562, and to Plonda (near the present St Augustine) by Rend de
Laiidonni^re in 1564, and by Ribaut in 1565 The former enter-

prise was soon abandoned, and the colonists of the latter were
massacred by the Spaniards Under Pierro do Guast, sieur de
Monts, Huguenots settled in Nova Scotia m 1604 but did not remain
after 1607 Huguenot churches were formed on Staten Island,

New York, m 1665; in New York City m 16B3; at Charleston, South
Carolina, in 1686, at Bostoi^, Massachusetts, m 1687, at New
Rochelle, Now York, tn 1688; and at other places The Charleston
church alone of these early churches maintains its independence
of any Amencan denomination,

English Puritans emigrated under the auspices of the Virginia
Oimpany to the Bermudas in 1612, and m 1617 a Presbyterian

Church, governed by ministers and four elders, was established there

by Lewis Hughes, who used the liturgy of the isles of Guernsey
and Jersey Beginnmg With 1620, New Ejigland was colonized

by Enghsh Presbytenans of the two types which developed from
the discussions of the Westminster Assembly (1643-1648) into

Presbyterianism and Congregationalism The Idymouth colony
was rather of the Congregational type, and the Massachusetts

Bay colony rather of the Presbyterian These types co-operated

as in Old England in the county associations; and a mixed system
was produced, called by Henry M Dexter " a CongregationaUzed
Presbyterianism or a Prcsbyterianized Congregationalism Presby-
terianism was stronger in Connecticut than m Massachusetts.
Thence it grossed into the Dutch bcttlcments on the Hudson and
the Delaware, and mingled with other elements in Virginia, Mary-
land and the Carolinas. Nine of these Puritan Presbyterian
churches were established on I/)ng Island between 1640 and 1670

—

one at Southampton and one at ^uthold (originally of the Congre-
gational type) in 1640, one at Hempstead alx>ut 1644, one at lamaica
in 1662, and churches at Newtown and Setauket in the next half

century, and three Puritan Piesbytenan churches -were established

in Westchester county, New York, between 1677 and 1085 In
New York City, Francis Doughty preached to Puntan Presbyterians

m 1643; in 1650 he was succeeded by Richard Denton (1586-16O2)
Doughty preached in Virgmia and Maryland in 1650-1659, and was
the father of British Presbyterianism m the middle colonies His
work in Virginia and Maryland was earned on twenty -five years
later by Francis Makemio (d 1 708)

Irish Presbytenantsin was carried to America by an unknown
Irish minister in 1668 Its foremost representative was Francis
Makemie, already mentioned, who, in 1683, as an ordained ir\uii^ter

of the presbytery of Laggan, was invited to minister to the Maiy-
land and Virginia Presb^enans In 1684 he acted as pastor of

an Irish church at Elizabeth River, Virginia, in 1699 received

permission from the colonial authorities to preach at Pocomokc
and Onancock on the eastern shore of Virginia, and about 1700
organized a church at Snow Hill in Worcester county, Maryland;
m 1704 he returned to America from a tnp to Great Britain in which
he had mterested the Presbyterians of London, Dublin and Glasgow
m the Amencan churches, and brought back with him two ordained
missionaries, John Hampton (d c 1721) and Geoige McNish
(1660-1723), m 1707 was imprisoned in New Y'ork City for

preaching without licence, but was acquitted in 1708
To the banks of the Delaware the clergy of New England sent

missionanes » Benjamin Woodbndge went to Philadclnlua in i(*98

and was followed almost immediately by Jeclediah Andrews (1O74-

1746), who was ordained m 1701, and under whom the first Presby-

terian church m Philadelphia was organized, in 1698 John Wilson

(d, 1712) became pastor of a Piesbytenan Church at New Castle,

Delawaic, Samuel Davis ((L 1725) seems to liave preached as early

as 1692 at Lewes, Delaware, and Nathaniel Taylor (d 1710) was
another of the New England missionaries along the Delaware
river and bay About 1695 Thomas Bridge, with Presbyterians
from Fairfield county, Connecticut, settled at Cohanscy, in West
Jersey These New England ministers m the Delaware valley,

with Francis Makemie as moderator, organized in 1 706 the first

Amencan presbytery, the presbytery of Philadelphia. In 1716
this presbytery became a synod by dividmg itself into four “sub-
ordinate mcetmgs or presbyteries,“ alter the Irish model The
synod ircreasetl the number of its churches by a large accession

from New York and from New Jersey, where there had been large

Pre^ytenan settlements The synod seems to have remained
without a constitution and without subscription until 1729, when
it adopted the Westminster standards In 1732 the presbytery of
Dunagall “ (Donegal) was established in Lancaster county,

Pennsylvania.
Two parties had developed with the growth of the Churoh. The

stricter party urged the adoption of the Westminster standards
and conformity thereto, the broader party were unwilling to
sacrifice their liberty. The former followed the model of the Church
of Scotland; the liberal party sympathized with the London and
Dubhn Presbyterians. The two parties united under the act of

1 729, which adopted the Westminster symbols “ as being, in all

the essential ana necessary articles, good foiins of sound words

and systems of Christian doctrine “ This adopting act allowed
scruples as to “ articles not essential and necessary m doctrine,
worslup or government “—the presbytery being judge ui the case
and not the subscriber In 1730-1732 the stricter party in the
presbyteries of New Castle and Donegal insisted on full subscrip-
tion, and in 1736, in a minority synod, interpreted the adopting
act according to their own views The hbcrals pnt themselves
on guard agamst the plotting of the other side. Friction was
increased by a contest between Gilbert Tennont and hia friends,
who favoured Whitefield and his revival measures, and Robert
Cross (1689-1766), pastor at Jamaica in 1723-1758, and his friends
The Tennents erected the Log College (on the Ncshaminy, about
20 m north of Pluladelphia) to educate candidates for the nunistry

,

and the synod m 17^8 passed an act, aimed at the Log College,
providing that all students not educated in the colleges of New
England or Great Britain should be examined by a committee of
synod, thus depriving the presbyteries of the right of determining
in the case The presbytery of New Brunswick declmed to yield

(1739) The Cross party charged the Tennents with h^esy and
disorder, the Tennents charged their opponents with ungodliness
and tyranny When the synod met in 1741 the moderate men
remained away

;
and thus the synod broke in tw'o The New York

presbytery declined at first to unite with either party, worked in

vain for reconciliation, and finally joined witli tho Tennents m
establishing the synod of New York (1745) which was called tho
New Side, in contradistinction to the synod of I^iladelphia, the
Old Side
Dunng the separation the New Side established the college of

New Jersey at Elizabethtown (now Elizabeth) m 1747. and tho
Log College of the Tennents was merged into it It was removed
to Princeton in 1755, funds for its aid being received from England,
Ireland and Scotland The Old Side adopted the academy at
New Tendon, Chester county, Pennsylvania, which had been organ-
ized by Francis Alison in 1741, as their own; but the Now London
school broke up when Alison became a professor m the Pluladelphia
Academy (a.ftci*w^ards the umvcrbity of Pennsylvania) Dunng
the separation the synod of Philadelphia decreased from twenty-
six to twenty-two ministers, but the synod of New York grew from
twenty to seventy two ministers, and the New Side reaped all the
fruits of the Great Awakenmg undci Whitefield and bis successors.

Different views on subscription and discipline, and the arbitrary
act of excision were the barriers to union, out these were remov^ed,
in 1758 the adopting act was ro-established in its original breadth,
the " Synod of New York and Philadelphia was formed, and the
reunion was signalized by the formation of the presbytery of Han-
over in Virginia. Undci John Witherspoon the college of New
Jersey was the favoured school of the reunited church. Tho
union was not perfect, the presbytery of Donegal was for three
years in revolt against the synod

,
and in 1762 a second presbytery

of Philadelphia was formed
,
but the strength ol the synod mcreased

rapidly and at the outbreak of the War of Independence it had
II presbyteries and 132 ministers
Aesbyteriamsm had an independent development m the

Carolinas, whither there was a considerable Scotch migration in

1684-1687 William Dunlop (c 1650-1700) ministered to them
until 1688, when he became principal of the university of Glasgow
At Charleston a mixed congregation of Scotch Presbytenans and
Fnghsh Puntans was organized in 1690 What is now Dorchester
county, South Carolina, was settled m 1695 by members of a church
esiabhbhed m Dorchester, Massachubotts. In 1710 there were five

churches in the Carolinas, m 1722-1723 they formed the presbytery
of James Island, which (after 1727) went through the same struggle

as the synod of Philadelphia in reference to subscription; and m
1731 the parties separated into subsenbers and non-subsenbers
From New England, as has been seen, Puritan settlers estab-

lished Piesbytenan churches (or churches which immediately
became Presbytenan) in Long Island, in New jers^, and in South
Carolina; but the Puntans who remained m New England usually
ostabhshed Congregational churches But there were exceptions ‘

Irish Presbytenans from Ulster formed a church at Londonderry,
New Hampshire, which, about 1729, grew into a presbytery, the
Boston presbytery, organized m 1745. became in 1774 the synod
of New England with three prcsb5deries and sixteen ministers;

and there were two independent presbytencs, that of the East-
ward ” organized at Bootnbay, Maine, in 1771, and that of Grafton,
in New Hampshire, founded by Elcazar Wheelock and other
ministers mterested in Dartmouth College
The Presbytenans from the Scotch Established Church combined

with the American Presbytenan Church, but the separating churches
of Scotland organized independent bodies The Keformed Presby-
terian Church (Covenanters) sent John Cuthbertson in 1751; he
was Joined in 1773 by Matthew Lind and Alexander Dobbin from the
Reformed Presbytery of Ireland, and they oi^nized in March
1774 the Reformed Presbytery of America The Anti-Burgher
Synod sent Alexander Gcllatly and Andrew Arnot in 1752, and two
years later they organized tne Associate Presbytery of Pennsyl-

vania; they were joined in 1757 by the Scotch Church in New York
City, which had Split off because of objections to the growing use
of Watts's Psalms^ they had grown to two presbyteries and thirteen
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ministers in 1776 The Burgher Synod in 1764 sent Thomas
Clarke oi Ballybay, Ireland, who settled at Salem, Washington
county. New York, and in 1^6 sent David Telfair, of Monteith,
Scotland, who preached in Philadelphia; they united with the
Associate Presbytery of Pennsylvania, in 1771 the Scotch Synod
ordered the presbytery to annul its union with the Burghers, and
although Dr Clarke of Salem remained in the Associate Ihesbjdory,
the Burgher ministers who immigrated later joined the Associate
Reformed Church In 1760-1774 there was a futile attempt to
secure the umon of the Associate l^resbytery with the mam American
Church

2. From the War of Independence to the Ctvtl War.—During
the War of Independence the Presbyterian churches suffered

severely Ministers and people w^ith few exceptions—the most
notable being the Scotch Highlanders who had settled m the

valley of the Mohawk m New York and on Cape Fear River in

North Carolina—sided with the patriot or Whig party : John
Witherspoon was the only clergyman in the Contmental Congress

of 1776, and was otherwise a prominent leader; John Murray
of the Presbytery of the Eastward was an eloquent leadci in

New England, and in the South the Scotch-Irish \Nere the back-

bone of the American partisan forces, two of whose leaders,

Daniel Morgan and Andrew Pickens, were Presbyterian elders

At the close of the War the Presbyterian bodies began at once
to reconstruct themselves In 1782 the presbyteries of the

Associate and Reformed churches united, forming the Associate

and Reformed Synod of North America; but as there were a few
dissenters in both bodies the older Associate and Reformed
Presbyteries remained as separate units— the Associate Presby-

tery continued to exist under the same name until 1801, when
It became the Associate Synod of North America; in 1818 u
ceased to be subordinate to the Scotch General Synod. The
Associate Reformed Synod added m 1794 a fourth presbyteiy,

that of Londonderry, containing most of the New England
churches, but in 1801 ‘disclaimed this presbytery because it

did not take a sufficiently strict view' of the question of psalm-

singing. The Reformed Presbytery of North America was
reconstituted by two ministers from Ireland in 1798, it became
a synod of three presbyteries m 1809 and a general synod in

1823, in the first decade of the century the presbytery required

all members to free their slaves The synod of New York and
Philadelphia, which m 1781 had organized the presbytery of

Redstone, the first of western Pennsylvania, m 1788 resolved

Itself into a General Assembly, which first met in Philadelphia

in 1789, and after revising the chapters on Church and state,

adopted the Westminster symbols as to their constitution,

containmg the system of doctrine taught m the Holy Scrip-

tures,” and they made them unalterable without the consent

of two-thirds of the presbyteries and the General Assembly.
In 1801 a “ plan of union ” proposed by the General Association

(Congregational) of Connecticut was accepted by the General

Assembly, and tlie work of home missions m the western section

of the country was prosecuted jointly. The result was mixed
churches in western New York and the new states west of the

Alleghany Mountains, which grew into presbyteries and synods

having peculiar features midway betw'een Presbyterianism and
Congregationalism

The general strictness of the church in its requirements for

ministerial education occasioned it great loss in this period when
the territory beyond the Appalachians was being settled so largely

by Scotch-lnsh and Presbyterians The levivals in Kentucky
brought about differences which resulted m the high-handed ex-
clusion of the revi\ ahsts These formed themselv es mto the
presbytery of Cumberland, on the 4111 of February 1810, which grew
in three years mto a synod of three presbyteries and became the
“ Cumberland Presbytenan Church In 1813 they revised the
Westminster Cxjnfcssion and excluded, as they claimed, fatahsm and
iniant damnation. If they had appealed to the General Assembly
they might have received justice, or possibly the separation might
have been on a larger scale In 1822, under the influence of John
Mitchell Mason (1770-1829), the Associate Reformed Synod com-
bined with the General Assembly of the Presbytenan Church,
but the majority was too slender to make the union thorough
The greater part of the ministers decided to remain separate,

and accordingly orgamzed three mdependent synods—New York,
Scioto and the Carolinas In 1858 the associate synods of the
north and west umted with the Associate S)mod as the United

Presbyterian Church. In 1833 the Reformed Presbyterian Church
divided into New Lights and Old Lights in a dibpute as to the
propriety of Covenanters exercising the rights of citizenship under
the constitution of the United States
A great and widespread revival marked the opening years of

the century, resulting in marvellous increase of zeal and numbers.
New measures were adopted, doctrines were adapted to the times
and ancient disputes were revived between the conservative and
progressive forces Theological seminaries had been organized
the Theological Seminary of the Presbytenan (!hurch at I^nceton,
N J ,

founded m 1812 by the General Assembly; the Auburn
Theological Seminary at Auburn, N Y

,
founded in 1819 by the

synod of Geneva, and afterwards associated with the New School,
a school at Hampden Sidney, Virginia, founded by the synod of
Virginia m 1824, named Union Theological Seminary m Virginia
after 1826, supported after 1828 by the sjmods of Virginia and Nortli
Carolina, ana in 1898 removed to Richmond, Va

;
the Western

Theological Seminary, founded at Allegheny (Pittsburg), Pa , in

1827 by the General Assembly; the Presbytenan Theological
Seminary at Columbia, South Carolina, founded in 1828 by the synod
of South Carolina; Lane Theological Seminary, founded indepen-
dently in 1829 by the New School at Cincinnati, Ohio; and Union
Theological Seminary, founded in 1836 by independent action of

New School men, in New Y^ork City Differences m doctrine as
well as polity and discipline became more and more prominent
The doctrinal differences came to a head m the trials of George
Duflield (1832), Lyman Beecher (1835) and Albert Barnes (183O)

which, however, resulted in the acquittal of the accused, but which
increased friction and ill feeling The differences developed were
chiefly between general atonement and atonement for the elect

only and between mediate imputation and immediate imputation
The agitation with reference to African slavery threw the bulk

of the Southern lh*esbyterians on the Old Side, which was further
strengthened by the accession of the Associate Reformed The
ancient differences between Old and New Side weie revived, and
once more it was urged that there should be (i) stiict subscription,

(2) exclusion of the Congregationalizcd churches, and strict Presby-
tenan polity and discipline, and (3) the condemnation and exclusion
of the new divinity and the maintenance of scholastic oithodoxy
In 1834 a convention of the Old Side was held in Philadelphia,
and the “ Act and Testimony was adopted charging doctnnal
unsouiidness and neglect of dViCiplinc upon the New Side, and urging
that these should be excluded from the Church The moderate
men on both sides opposed this action and strove for peace or an
amicable separation, but in vain In 1837 the Old Side obtained
the majority in the General Assembly for the second time only in

seven years, they seized their opportunity and abrogated the “ Plan
of Union of 1801 with the Connecticut Congregationalists,” cut
off the synod of Western Reserve and then the synods of Utica,
Geneva and Genesee, without a trial, and dissolved the third

presbytery of Philadelphia without providing for the standing
of its ministeis The New Side men met m convention at Auburn,
N Y , in August 1837, and adopted measures for resisting the wrong,
but in the General Assembly of 1838 the moderator refused to re-

cognize their commissioners On an appeal to the assembly the
moderator's decision was reversed, a new moderator was chosen,
and the assembly adjourned to another place of meeting. The
Old Side remained after the adjournment and organized them-
selves, claiming the histone succession Having the moderator
and clerks from the assembly of 1837, retained the books and
papers Thus two General Assemblies were organized, the Old and
the New School An appeal w'as made to the civil courts, which
decided (1839) in favour of the New School; but this decision was
ovei ruled and a new trial ordered It was deemed best, however,
to cease htigation and to leave matters as they were

Several years of confusion followed In 1840 we have the first

safe basis for comparison of strength

(

Ministois. Churclits. Communicants.

' Old School .
.

I

1308 1898 126.583

j

New School
.

j

1-231 1375 I02,o6q

The ** sides remained separate throughout the rcmainilci of this

period The North was especially agitated by the slavery ques-
tion ' In 1847 ffi® synod of the Free Presbytenan Church was
formed by the anti-slavcry secession of the presbytery of Ripley,
O (New School), and a part of the presbytery of Mahoning, Pa ,

(Old School)
;
this synod, then numbering five presbylencs with 43

ministers, joined the New School Assembly during the Civil War
In 1850 the New School Assembly declared slave-holding, unless
excusable for some special reason, a cause for discipline; in 1853
it asked the southern presbyteries to report what action they had
taken to put themselves in accord with the resolution of 1850,

' The separation of the southern part of the Associate Reformed
Church from the northern m 1821, and the establishment of the
Associate Reformed Synod of the South had not been due to slavery,

but was for convenience in administration.
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in 1858, 6 synods, 21 prosbytenes and about 15,000 communi-
cants withdrew and organized the United Synod Just before the
outbreak of the Civil War in 18O1 these churches numbered —
!

Symods
Presby
tenes

Ministers Churches Communicants

Old School 33 171 2650 3531 292,927 ji86o)

New School 22 104 1523 1482 13 1,933
United Synod
Cumberland

4 15 II3 197 10,205 (1858)

Presbytenan 23 90 890 1189 82,008 (1859)

3 Since the beginning of the Civil War—The southern presby-

teries of the Old School Assembly withdrew m 1861, and dele-

gates from ten southern synods (47 presbyteries) met in Augusta,

Georgia, in December, and organized as the General Assembly

of the Presbyterian Church in the Confederate States of America,

which included 700 ministers, 1000 churches and 75,000 com-
municants. Its strength was increased by the addition . m
1863 of the small Independent Presbyterian Church of South
Carolina; in 1865 of the United Synod (New School), which

at that time had 120 ministers, 190 churches, and 12,000 com-
municants, in 1867 of the presbytery of Patapsco, in 1869 of

the synod of Kentucky, and in 1874 of the synod of Missouri

At the close of the Civil War this southern Church adopted the

name of the General Assembly of the Presbyterian Church m the

United States.

In 1867 there was an unsuccessful attempt to combine all the
Presbyterian bodies of the North In i86g the Old and New Schools
in the North combined on the basis of the common standards, to
commemorate the union a memorial fund was raised which amounted
in 1871 to $7,007,492 Between 1870 and 1881 three presbyteries

of the Reformed Presbyterian General Sjoiod (New School) joined

the northern General Assembly In 1906 the greater part of the
Cumberland Presbytciian Church (then having 195,770 members)
united with the northern General Assembly Although the diffcr-

1S55 by C W. Baird's EtUaxta^ m 18O4 Cliarles W Shields (1825-
1904), who afterwards entered the Protestant Episcopal Church,
republished and urged the adoption of the Book of Common Prayer
as amended by the Westminster Divines in the royal commission
of 1661

,
and Henry Van Dyke was prominent in the latter stage

of the movement for a liturgy

The northern General Assembly and the Cumberland Church,

which united with it in 1906, are the only Presbyterian Ixidies

m America that have done anything tangible for Christian

union in the last fifty years: the southern Assembly is much
more conservative than the northern—in 1866 it suspended
James Woodrow (1828-1907), professor of natural science in

connexion with revealed religion, for holding evolutionary
views, and it declared that Adam's body was “directly fashioned

by Almighty God, without any natural animal parentage of

any kind, out of matter previously created out of nothing ”

,

and m 1897 it ordered that women were not to speak in pro-

miscuous meetings—and its attitude toward the negro, msisting

j

m separate church organizations for blacks and whites, makes
union with the northern bodies difficult, the United Presbyterian

Church in North America in 1890 refused to join the union of

Presbyterian and Reformed missions in India, and its opposition

to instrumental music and to the use of any songs but the

psalms of the old Testament, although this is decreasing in

I

strength, are bars to union, the synod of the Reformed Presby-

1 terian Church of North America m 1888 refused to unite with
the United Presbyterian Church because the latter did not
object to the secular character of the constitution of the United
States; and with the general synod of the Reformed Presby-
terian Church the synod could not unite in 1890 because the

,

general synod allowed and the synod did not allow its members

I

to “ incorporate ” themselves with the political system of the
I United States A loose union, called the “Federal Council of

ences between the Old hchool and the New School were much less

in 18O9 than in 1837—during the separalion the New School was
conservative, the Old School liberal, in tendency—thcic were serious

dissensions in the northern church after the union The first of

the Reformed Churches m America,’' was formed in 1894 by
the churches mentioned (excepting the southern assembly)
and the Dutch and German Reformed churches.

these was due to the adoption by certain teachers m theological

seminaries of the methods and results of the “ higher cnticism,"
and two famous heresy cases followed Charles Augustus Briggs,

tried for heresy for lus inaugural address in 1891 as professor of
biblical theology at Union Seminary (in which he attacked the
menancy of the Bible, held the composite character of the Hexa-
teuch and of the Book of Isaiah and taught that sanctification is

not complete at death), was acquitted by the presbytery of New
York, but was declared giuUy and was suspended from its nunistry
by the General Assembly of 1893 Henry Preserved Smith, pro-

fessor of Hebrew and Old Testament exegesis in Lane Seminary,
for a pamphlet published in 1891 denying the inerrancy but affirm-

ing the inspiration of the Scriptures, was suspended in 1892 by the
presbytery of Cincinnati, and was unsuccessful in his appeal to the
synod and to the general assembly Dr Biiggs remained a member
of the Union Seminary faculty but left the Presbyterian Church
to enter the Protestant Episcopal Dr Smith resigned his chair
at Lane Seminary, and entered the Congregational ministry In
1892-1893 there was an open break between the General Assembly
and Union Seminary, which repudiated the agreement of 1870 *

between the seminaries and the assembly
,
the assembly disclaimed

lesponsibihty for the Seminary's teachings and withheld financial

aid from its students In 1896 McCormick Theological Seminary
(which in 1858 as New Albany Theological Seimnaiy had come under
the control of the assembly) and Auburn Seminary refused to

make the changes desired by the General Assembly
,
a satisfactory

arrangement with McCormick was made Lane and Auburn
remained practically independent.
But although the conservative party was successful in inducing

successive general assembhes to lay repeatedly stronger stress on
the verbal inerrancy of Holy Scripture and to make belief m such
inerrancy a requisite of teachers in theological seminaries and of

candidates for the ministry, there was in other matters an increas-
ing liberal tendency In 1902 the General Assembly adopted a
Brief Statement of the Reformed Faith, not as a legal standard
but as an interpretation of the confession; it repudiated the doctrine
of infant damnation, insisted on the consistency of predestination
with God's universal love, and incorporated new chapters on the
Holy Spirit, the love of God, and missions The Assembly of

1906 authonzed (but did not make mandatory) the use of a book
of common worship, the question of a liturgy had been opened in

^ This agreement, proposed to the General Assembly in 1870
by the directors of Ainceton and of Union, gave the assembly
a veto on the election and removal of professors.

More or less closely connected with the northern Church are the
theological seminaries at Princeton, Auburn, Pittsburg (formerly
Allegheny—the Western Seminar\), Cincinnati (Lane), New York
(Union) and Chicago (McCormick), already named, and San Fran-
cisco Seminal y (1871) since 1892 at San Ansclmo, Cal, a theo-
logical seminary (1891) at Omaha, Nebraska, a German theological
seminary (1869) at Bloomfield, New Jersey, the German Presby-
tenan Theological School of the North-west (1852) at Dubuque,
Iowa, and the Presbytenaii Theological Seminary of Kentucky,

1
which IS under the control and supervision of the northern and

j

southern churches Seminaries of the soathern Church arc the
I

Union Theological Seminary at Richmond, Virginia, and the
Columbia Theological Seminary at Columbia, South Carolina,
already mentioned, the Austin Presbyterian Theological Seminary
(1902) at Austin, Texas, the theological department in the South-
western Presbyterian University at Clarksville, Tennessee, and,

I

for negroes, Stillman Institute (1877), at Tuscaloosa, Alabama The

I

ITnited Presbyterian Church has two seminaries, one at Xenia,
Ohio, and one at Allegheny (Pittsburg) Of the Covenanter bodies
the synod of the Reformed Presbytenan Church has a theological
seminary in Allegheny (Pittsburg), established in 185O, and the
general synod in 1887 organized a college at Ccdarville, Ohio
The Associate Reformed Synod of the South has the Eiskine Theo-
logical Seminary (1837) in Due West, South Carolina
The foreign missionary work of the General Assembly had been

earned on after 1812 through the (Congregational) American Board
of Commissioners for Foreign Missions (organized in 18x0) until
the separation of 1837, when the Old School Assembly established
its own board of foreign missions, the New School continued to
work through the Amencan board, after the union of 1869 Iho
separate board was perpietuated and the Amencan board trans-
ferred to it, with the contnbulions made to the Amencan board
by the New School churches, the missions in Afnca (1833), in Syria

(1822), and in Persia (1835), The Church now has, besides these
missions, others m India (1834), Siam (1840), China (1846), Colombia
(1856), Brazil (1859), Japan (1859). Laos (1807). Mexico (transferred

in 1872 by the Amencan and Foreign Christian Union), Chile
(transferred in 1873 by the same Union, first established in 1845),
Guatemala (1882), Korea (1884) and the Philippine Islands (1899)
A board of home missions was organized m i8iC, a board of

education in 1819, a woman's board of foreign missions in 1869,
a women's executive committee lor home mission work (which
takes particular interest in the work for the freedmen) in 1878,
a board of publication in 1838 (after 1887 called the board of

Publication and Sunday School Work)
,
a board of aid for colleges
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(1883); a board of chtirch erection in 1844; a board of work for

iieedmcn* and a board of nunisterial reli^* after the union of

1869 the j3oard of Home Missions was removed from Philadelphia
to New Tork City
The soathem Chtirch, unlike the northern, is not working through

“ Tx>ards/* but thiough executive committees, which were formerly
more loosely organized, and which left to the presbyteries the more
direct control of their activities, but which now differ little from
the boards of the northern Church. It has an executive com-
mittee on foreign missions (first definitely organized by the
Assembly in 1877), which has missions m China (1867), Brazil

(1869), Mexico (1874), Japan (1885), Congo Free State (1891),
Korea (189O) and Cuba (1899) ,

and exeentive committees of home
missions (i865y, of publication and sabbath school work, of minis-
terial education ana relief, of schools and colleges and of colored
evangelization (formed m 1891) Permanent committees on the
**
saboath and family religion," the *' Bible cause " and

" evangelistic Wotk " report to the General Assembly annually
The United Presbyterian Church has a l)oard of foreign missions

(reorganized m 1859) with missions m Egypt (1853), a synod
with four presbyteries (m 1909, 71 congregations, 70 ministers
and 10,341 members), lu the Punjab (1854), now' a synod with
four presoytenes (in 1909, 35 congregations, 51 ministers and
17,321 members), and in the Sudan (1901)

j
and boards of home

missions freorganized, 1859), church extension (1859), publication

(1859), education (1839), nunisterial relief (1862), and missions

to the freedmen (18O3)

Presbytenans of different churches m the United States in

1906 numbered 1^830,555; of this total 322,542 were m Penn-
sylvania, where there were 248,335 members of the Presbyterian

Church m the United States of America (the Northern Church),

being more than one-fifth of its total membership, 56,587 mem-
bers of the United Presbyterian Church of North America,

being more than two-fifths of its total membership; 2709 mem-
bers of the Synod of the Reformed Presbyterian Church of

North America, three-tenths of its total membership, the

entire membership of the Reformed Presbyterian Church in

the United States and Canada (440), 3150 members of the Welsh
(Dalvmistic Methodist Church, nearly one-fourth of its tota’

membership; and 2065 members of the Reformed Presbyterian

Church m North America, general synod, about five-ninths

of Its total memberslup. The strength of the Church in Penn-
sylvania IS largely due to the Scotch-Irish settlements in thnt

state Philadelphia is the home of the boards of publication

and of Sunday schools of the Northern Church; and m Alleghery

(Pittsburg) are the principal theological seminary of the United

Presbyterian body and its publishing house. In New Yoik state

there were 199,923 Presbytenans, of whom 186,278 were members
of the Northern Church and 10,115 of the United Prosbyteriun

Church of North America. In Ohio there were 138,768 lYesby-

tenans, 114,772 being of the Northern and 18,336 of the United

IVesbyterian Church. The other states w ith a large Presbyterian

population were Illinois ( 11 5,602 ; 86,251 of the Northern Church

;

17,208 of the Cumberland Church; 9555 of the United Presby-

terian Church); New Jersey (79,912, 78490 of the Noitiiern

Church), Tennessee (79,337; 42464 being Cumberland Presb>-

tenans, more than one-fifth of the total membership, 6640 of

the Colored Cumberland Church, more than one-third of its

membership; 21,390 of the Southern Church; and 6786 of the

Northern Church), Missouri (71,599, 28,637 of the Cumberland
Church; 25,991 of the Northern Church; 14,713 of the Southern

Church); Texas (62,090; 31,598 of the Cumberland Church;

23,934 of the Southern Church, 4118 of the Northern Church;
and 2091 of the Colored Cumberland Church), Iowa (60,081;

48,326 of the Northern Church, 8890 of the United Presl^tenan
Church); and North Carolma (55,837; 41.322 of the Southern and
10,696 of the Northern Church) "Hie Northern Church had a
total membership of 1,179,566. The Southern Church had a
total membership of 266,345. The Cumberland Presbyterian

Church had (in 1906, when it became a part of the Northern

Church) 195,770 members. The Colored Cumberland Church
had a membership of t8,o66. The United Presbyterian Church
of North America had a total membership of 130,542. The
Welsh CalvinxStie Methodist Churrh had a total membership
of 13,280. The Associate Reformed Synod of the South had
a membership of 13,201. The Synod of the Reformed Presby-

terian Chiircih m North Amehca had in 1906 a membersh^ of

9122. The “ Reformed Presbyterian Church in North Amcric
General Synod,"' had a membership of 3620 'Fhe Associa

Presbyterian Church, or Associated Synod of North Ameri<

had a membership of 786 The Reformed Presbyterian Chun
in the United States and Canada had a membership m tl

United States of 440.

On American Prcsbytei ianism, see Charles Hodge, Conshtuhem
History of the Presbyterian Church in the United htates of Amenc
J706-12S8 (2 vols

,
Philadelphia, 1839-1840)

,
Records of the Fresh

tenan Church in the United States of America from 1706 to /7<

(ibid
, 1841); Richard Webster, History of the Presbyterian Chur

in America (ibid
, 1858), E H, Gillett, History of the Presbyterii

Church in the United States of America (2nd ed , ibid
, 1873

C. A Briggs, American Presbyterianism (New York, 1885) The
is a good bibliography on pp xi-xxxiof R E Thompson’s
of the Presbyterian Churches in the United States (ibid , 1895), vol >

of the American Church History Series, In the same series in vol :

are sketches of " The United Picsbytenans," by J. B Scoulh
" The Cumberland Presbytenans," by R N. Foster, and " TJ

Southern Presbytenans," by Thomas C Johnson Other wor
on the separate chuiches are . E B Cnsman, Origin and Doctnn
of the Cumberland Presbyterian Church (St Louis, 1877) and W 1

Glasgow, History of the Reformed Presbyterian Church tn Ameri
(Baltimore, 1888)

PRESBYTERY, in architecture, that portion of the chc

of a church m which the high altar is placed, and which
generally raised by a few steps above the rest of the churc

It IS reserved for the priests, and in that respect differs from tJ

choir, the stalls m which are occasionally occupied by the lait

In Westminster Abbey the space east of the transept is tl

prcsbytciy, and the same anangement is found in Canterbui

Cathedral. In San Clemente at Rome the presbytery is enclost

with a marble balustrade or screen. For the use of the wo:

m Church government see Presbyier and Presbyterianism
PRESCOT, a market town and urban district m the Ormskr

parliamentary division of Lancashire, England, 8 m. E.
Li\erjx)ol by the London & North Western railway. Po

(1901), 7855. It is of considerable antiquity, and received

grant for a market and fair m the 7th year of Edward II

A church existed m the 13th century. The present church
St Mary is in various styles, with a lofty tower and spire ar

carved limber roof The chief industry is the making of watche

and the town has long been celebrated for the production of wat(

movements and tools. The mdustry was first introduced in 17,

by John Miller from Yorkshire There is also a manufactu
of electric cables John Philip Kemble, the actor, was bo'

at Prescot in 1757 To the north of the town is Knowslcy Par
the demesne of the earls of Derby, wTth a mansion of vanoi

dates from the 15th century onward, containing a fine collectk

of pictures Prescot was formerly of greater importance
relation to the now populous district of south-west La
caslure, it was also a postal centre, and it is curious to noti

that such addresses as ‘‘ Liverpool, near Prescot we
necessary.

PRESCOTT, WILLIAM HICKLING (1796-1859), Americi
historian, was born in Salem, Massachusetts, on the 4th of Me
1796. His grandfather was Colonel William Prescott (i72<

1795), who commanded at the battle of Bunker Hill; and li

father was a well-known lawyer He received his earlier educ
tion in lus native city, until the removal of his family in 1808

Boston He entered Harvard College in the autumn of 181

but almost at the outset his career was mterrupted by an accidei

which affected the subsequent course of his life. A hard pie*

of bread, flung at random in the Commons Hall, struck his le

eye and destroyed the sight. After graduatmg honourably
1814 he entered his father's office as a student of law; but

January 1815 the uninjured eye showed dangerous symptoms
inflammation. When at last in the autumn he was in conditic

to travel, it was determined that he should pass the winter at I

Michael’s and in the spring obtain medical advice m Europ
His visit to the Azores, which was ^nstantly broken by coi

finement to a dadeened room, is chiefly noteworthy from tl

fact that he there began the mental disciplme which enabk
him to compose and retain in memory long passages for subs
quent dictation; and, apart from the gam in culture, his joume
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to England, France, and Italy (April 1816 to July 1817) was
scarcely satisfactory The verdict of the physicians was that

the injured eye was hopelessly paralysed, and that the preserva-

tion of the sight of the other depended upon the maintenance of

h s general health His further pursuit of the l^pal profession

seemed to be out of the question, and on his return to Boston he

remained quietly at home On 4th May 1820 be was married

to Miss Susan Amory. Pnor to his marriage he had made a

few experiments in composition, but he now finally decided to

devote his life to literature. A review of Byron’s Letters on

Pope in 1821 constituted his first contribution to the North

American Review, to which he contmued for many years to send

the results of his slighter researches He next turned to French

literature, and to the early English drama and ballad literature.

Of the direction and quality of his thought at this time he has

left indications in his papers on Essay-Wnting (1822) and on
French and English Tragedy (1823) pursuance of his method
of successive studies be began m 1823 the study of Italian

literature, passing over German as demanding more labour than

he could afford In the following year he made his first acquamt-
ance with the literature ol Spam under the influence of his

friend and biogiapher, licknor, and, while its attractiveness

proved greater than he had at the outset anticipated, the com-
parative no\Tlty of the subject as a field for research serv^ed as

an additional stimulus

In the meantime his aims had been gradually concentrating

History had always been a. favourite study with him, and Mahly’s

Observations sur Vhiidoire appears to have had considerable

mfluence m deternunmg him to the choice of some special period

for historic research The selection, however, was not finally

made without prolonged hesitation It was not till the 19th

of Januar>^ 1826 that he recorded in the pnvate memoranda
begun by him m 1820 his decision to embrace the gift of the

Spanisli subject ” The choice was certainly a bold one He

I

suddenly found himself elevated to the first rank of contemporary
historians

I

After coquetting for a short time wath the project of a life

of Molidre he decided to follow m the track of his first work
with a History o] the Conquest of Mexico Washington Irvmg,
who had already made preparations to occupy the same field,

generously withdrew in his favour The work was aimpleted m
August 1843, Ihe five years’ labour having been broken by the

composition of reviews of Lockhart of ScoU{ 1838), ^nyon’s
Poems (1839), Chateaubriand (1839), Bancroft’s Untied Slates

(1841), Manotti’s Italy (1842), and Madame Calderon’s Life in

Mexico (1843), preparation of an abridgment of

his Ferdinand and Isabella in anticipation of its threatened

abridgment by another liand. On the 6th of December 1843
the Conquest of Mexico was published with a success propor-

tionate to a wide reputation won by his previous work. The
careful methods of work which he had adopted from the outset

had borne admirable fruit While the consultation of authorities

had been no less thorough, his style had become more free and
less self-ronsaous, and the epic qualities of the theme were such

as to call forth m the highest degree his powers of picturesque

narration.

It w^as only a step from the conquest of Mexico to that of
' Peru, and scarcely three months elapsed before he began to

break ground on the latter subject In February 1845 he
received the announcement of his election as corresponding

member of the French Institute in place of the Spanish historian

Navarrete, and also of the Royal Society of Berlin The winter

j

found him arranging for the publication m England of the

selection from his articles and reviews wdiich appeared m 1845,

I under the title of Critical and Historical Essays, and was issued
' almost contemporaneously at New York under the title of

[

Biographical and Critical Miscellanies Ihe Conquest of Peru

;

was completed m November 1846 and published m March
could only use the eye which remained to him for brief and

intermittent periods, and as travelling affected bis sight pic-

judicially he could not anticipate any personal research amongst

unpublished records and histone scenes He was happy, how-
ever, in the possession of ample means and admirable friends,

and he sketched with no undue restriction or hesitancy the plan

of the Hisiofy of the reign of Ferdinand and Isabella—his first

great work. Mr English, one of his secretanes, has furnished

a picture of him at this period seated in a study lined on two bides

with books and darkened by green screens and curtains of blue

muslin, which required readjustment with almost every cloud

that passed across the sky Ilis writing apparatus— nocto-

graph—lay befoie him, and he kept his ivory style in his hand to

jot down notes as the reading progressed In accordance with

his general method these notes were m turn read over to him
until he had completely mastered them, when they were worked

up m his memory to their final shape So proficient did he

become that he was able to retain the equivalent of sixty pages

of printed matter m his memory, turning and returning them as

he walked or drove. The rate of progress was neces'^arily slow,

apart from any liability to inteiTuption by other undertakings

and failures m bodily health He still continued his yearly

experimental contributions to the North American Review,

elaborating them with a view as much to ultimate historical

proficiency as to immediate literary effect, tlie essays on Scottuh

Song (1826), NovelWniing (1827), Mohere (1828), and Irvmg’s

Granada (1829) belonging to this preparatory period On the

6th of October 1829 he began the actual work of composition,

which was contmued without more serious interruptions than

those occasioned by the essays on Asylums for the Blind (1830),

Poetry and Romance of the Italians (1831), and English Liteiature

of the ipth Century (1832), until the 25th of June 1836, when the

conclumng note was written. Another year, during which his

rssay on Cervantes appeared, was spent m the final revision of

the History for the press. Its success upon its publication in

Boston was immediate. Arrangements were speedily made for

rts publication in England, and there its success was not less

marked. From the position of an obscure reviewer Prescott

following ills misgivings as to its reception were at once set

at rest, and it was speedily issued m translations mto French,

j

Spanish, German and Dutch, m addition to the English editions

I

of New York, London and Paris,

j

He wus now over fifty and his siglit showed serious symptoms
of cnfeeblement Although during the composition of the

’ Ferdinand and Isabella it had been of very intermittent service

to him, It had so far improved tliat he could lead with a cerUm
amount of regulant) durmg the writing of the Conquest of Mexico,

and also, though m a less degi ec, durmg the years devoted to the

Conquest of Peru Now, however, the use of his remaining eye

had been reduced to an hour a day, divided mto portions at

wide intervals, and he was driven to the conclusion that whatever

plans he made must be formed on the same calculations as those

of a blind man He had been for many years collecting materials

for a history of Phibp II
, but he hesitated for some time to

attempt a work of such magnitude, occupying himself in the

meantime with tlie slighter labours oi a memoir of John Pickermg

I

for the Massachusetts Historical Society and the revision of

Ticknor’s History of Spanish Literature, But m March 1848 he

set himself with characteristic courage to the accomplishment of

the larger project He had been fortunate m obtaining the

aid of Don Pascual de Gayangos, then professor of Arabic

literature at Madrid, by whose offices he was enabled to obtain

material not only from the public archives of Spam but from
the muniment rooms of the great Spanish families. With an
exceptional range of information thus afforded him, he wrote the

openmg of his history m July 1849, but, findmg himself stdl

unsettled in his work, he decided m the sprmg of the following

year to carry out a long projected visit to England. The idea

of writmg memoirs was dismissed m favour of themore elaborate

form, and in November 1855 the first tw'o volumes of his uncom-
pleted History of Philip 11. were issued from the press, their

sale eciipsmg that of any of his earher books. This was his

last great undertaking, but as Robertson’s Charles V

,

in the

light of new sources of mformation, was madequate to take its

place as a Imk in the series, he republished it m an improved
and extended form in December 1856 A slight attack of
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apoplexy on the 4th of February 1858 foretold the end, though he
persevered with the preparation of the third volume of Phthp
IL for the press, and with the emendation and annotation of

his Conquest of Mexico, On the morning of the 27th of January

1859 a second attack occurred, and he died m the afternoon of

the same day m his sixtv-third year.

As an historian Prescott standsm the direct line of liteiary descent
from Robertson, whose influence is clearly discernible both in his

method and style But, while Robertson was in some measure the
initiator of a movement, Prescott came to his task when the ran^e
of information was incomparably wider and when progress in

sociologic theory had thrown innumerable convergent lights upon
the progress of events He worked, therefore, upon more assured
ground

,
his siftmg of authorities was more thorough and his method

less restneted At the same tmie he cannot be classed as in the
higliest sense a philosophic histonan. His power lies chiefly in the
dear grasp of fact, in selection and synthesis, in the \ivid narration
of incident For extended analysis he had small liking and faculty

;

his critical insight is limited in range, and he confines himself almost
wholly to the concrete elements of histoiy When he does venture
upon more abstract criticism his standards are often commonplace
and superficial, and the world scheme to which he relates events
is less profound than the thought of his time altogether warranted
Moreover, the authorities on whom he rehed have had to be corrected
since in many points of detail m the light of later archaeological
lesearch If these things, however, indicate Prescott's deficiencies

from the point of view of ideal history, few historians have had in
a higher degice that artistic feeling m the broad airangement of

matenals which ensures popular interest The course of his narrative
IS unperplexed by doubtful or insoluble problems The paintmg
is filled in with prmiary colours and with a free hand

^

and any sense
of crudity which may be awakened by close inspection is compensated
by the vigour and massive effectiveness of the whole

Prescott's works in 10 vols were edited by J F Kirk in 1870-1874
His Life was written by George Ticknor (1864 revised 1875) 1 here
are later hves by R Ogden (1904) and H T JPeck (1905)

PRESCRIPTION, in the broadest sense, the acquisition or

extinction of rights by lapse of time The term is derived from
the praescrtptto of Roman law, ongmally a matter of procedure,
a clause inserted before the formula on behalf of either the

plaintiff or, in early times, the defendant, limiting the question

at issue It was so called from its preceding the formula ^ One
of the defendant’s praescrtpttones was langt tempons or longae

possesstoms praescrtptto (afterwards superseded by the excepito),

limiting the question to the fact of possession without mterrup-
tion by the defendant for a certain time. It seems to have been

mtroduced by the praetor to meet cases affecting aliens or

lands out of Italy where the usucapw of the civil law (the onginal

means of curing a defect of title by lapse of time) could not

apply. The time of acquisition by usucapto was fixed by the

Twelve Tables at one year for movables and two years for

immovables. Praescrtptto thus constituted a kind of praetorian

usucapto In the time of Justmian usucapto and praescrtptto

(called also longt tempons possessto), as far as they affected the
acquisition of ownership, differed only in name, usucapto being
looked at from the point of view of property, praescrtptto from
the point of view of pleading. By the legislation of Justmian
movables were acquired by three years’ possession, immovables
by ten years’ possession where the parties had their domicile
in the same province {tnier praesentes), twenty years’ possession

where they were domiciled in different provinces {inter absentes)

Servitudes could not be acquired by usucapto proper, but were
said to be acquired by quasi usucapto, probably m the same time
as sufficed to give a title to immovables. There was also a
longisstmt tempons possessto of thirty years, applicable to both
movables and immovables, and requirmg nothing but bona fides

on the part of the possessor. Where the right sought to be estab-

lished was claimed against the Church, a still longer period of

forty years (at one time a hundred) was necessary. Immemorial
prescription was required in a few cases of a public character,

as roads.2 Praescrtptto was also the term applied to lapse of

time as barring actions upon contracts or torts under various
provisions corresponding to the English Statutes cf Limitation.
The prescription of Roman law (and of modem systems based
upon It) is thus both acquisitive and extinctive. It looks either

* ** Praescnptiones autem appeUatas esse ab eo quod ante formula
praesenbuntur " (Gaius iv § 1 42)

2 " Viae vicmales, quarum memoria non extat ” (Dtg. xliii 7, 3).

to the length of time during which the defendant has been in

possession, or to the length of time during which the plaintiff

has been out of possession. In English law the latter kmd of

prescription is called limitation. The tendency of law is to

substitute a definite for an indefinite period of prescription.

In English law prescription is used in a comparatively nariow
sense. It is acquisitive only, and is very limited in its application
A title by prescription can be made only to incorpoiteal hereditaments
—that IS, in legal language, hereditaments that are Or have been
appendant or appurtenant to corporeal hereditaments—and to
certain exemptions and privileges ^ The rights claimable by pre-
scription for the most part consist of rights tn alteno solo. The
most important are advowsons, tithes, commons, wa)rs, watercourses,
lights, offices, dignities, franchises, pensions, annuities and rents
Land 01 movables cannot be claimed by prescription The founda-
tion of prescription is the presumption of law that a person found
in undisturbed enjoyment of a light did not come into possession
by an unlawful act (see Williams, Ihghis of Common, 3) In the
English courts this presumption was, perhaps still is, based upon
the fiction of a lost grant, viz that there had been a grant of the
hereditament by a person capable of granting it to a^rson capable
of taking it, and that the grant had been lost. The jury were
instructed to find the loss of a once existing grant m whose existence
no one really beheved The enjoyment of the light must have
been from a time whereof the memory of man runneth not to the
contrary The period of legal memory was after a time necessarily
fixed for purposes of convenience at a cortam date The date
adopted varied at first with the time during which the demandant
in a writ of right must have proved seism in himself or his anccstois
After one or two previous enactments the date was finally fixed by
the Statute of Westminster the First (3 Edw I c 39) at the rcxgn
of Richard I

,
which was interpreted to mean the first year of the

reign of Richard I (1189) The inconvenience of this remote date,
as time went on, led to the gi ad ual growth of a rule of evidence that
proof of enjoyment for twenty years was prima facie evidence of

enjoyment from time immemorial But ovicience of the beginning of

the enjoyment at however remote a date, if subsequent to i Richard I
,

was sufficient to destroy the clann. This is still the law with respect
to claims not falling within the Prescription Act, mostly rights in

gross—that is, where there is no dominant or servient tenement,
e g ^ right to a pew or to a several lishery in gross The twenty
years* rule was of comparatively late introduction

;
it does not seem

to have been known in the time of Elizabeth, and was perhaps
introduced in analogy to the Statute of Limitations, 21 Jac 1 c i(»

With respect to claims of profits it prendre and casements a change
was made by the Prescription Act 1832 (extended to Ireland by
an act of 1858, but not to Scotland) By that act claims to rights
of common and other profits d prendre are not to be defeated alter

thirty years' enjoyment by any person claiming right thereto without
interruption for thirty years by showing only the commencement
of the right, and after sixty years' enjoyment the right is absolute
and indefeasible unless had by consent or agreement by deed or
writing (§1) In claims of rights of way or other easements the
eriods are twenty years and forty years respectively (§ 2) The
cforc-mentioned periods are to be deemed those next before suits,

and nothing is to be deemed to be an interruption unless acquiesced
in for one year (§ 4) In pleading, the enjoyment as of right may
be alleged during the period mentioned in the act, and without
claiming m the name or n^ht of the owner of the fee (§ 5) No
presumption is to be made in favour of a nght exercised for a less

period (§ 6) The time during which a person otherwise capable of

rcsistmg a claim is an infant, idiot, non compos mentis, feme covert,

or tenant for life, or during which an action or suit has been pending
until abated by the death of a party, is to be excluded in the com-
putation of the periods unless where the right or claim is declared
to be absolute and indefeasible (§ 7). An act to define the period
of prescription for a modus deamandt, or an exemption from tithes

by composition, was passed the same year. The Prescription Act
18 only supplemented to the common law, so that a claim may be
based upon the act or, m the alternative, upon the common law
Nor does the act alter the conditions necessary at common law for

a good claim by prescription The claim under the statute must
be one which may be lawfully made at common law. Thepiincipal
rules upon the subject are these (1) The title is founded upon
actual usage The amount of actual usage and theevidence necessary
to prove it vary according to the kind of claim. (2) The enjoyment
must (except in the case of light) be as of nght—that is to say, peace-
able, openly used, and not by licence (3) The prescription must
be certain and reasonable. Inhabitants cannot, however, claim by
prescription, as they are an uncertain and fluctuating body, unless
under a grant from the Crown, which constitutes them a corporation
tor the purposes of the grant. (4) The prescription must be alleged

in a que estate or in a man and his ancestors Prescription m a

5 Prescription seems at one time to have borne a w.der meaning
A claim by prescription to land is mentioned in 32 Hen. VIII c 2
And it seems that tenants in common may still make title to land by
prescription (Littleton's Tenures, § 310).
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que estate lies at common law by reason of continuousand immemorial
enjoyment by the claimant, a person seised m fee, and all those whose
estate he had (toux ceux que estate tl ad) The Prescription Act fixes

a definite period and does away with the necessity which existed

at common law of prescribing in the name of the person seised in

fee Prescription in a man and his ancestors is not of ordinary
occurrence in practice Corporations, however, occasionally claim
by a prescription analogous to this, viz in the corporation and its

predecessors Such claims by either a person or a corporation are

not within the Prescription Act, which applies only where there

are dominant and servient tenements By 32 Hen VI II c 2

(1540) no person can make any prescription by the seisin or possession
of his ancestor unless such seisen or possession had been within
thieescore years next before such prescription made (5) A pre-

scription cannot he for a thing which cannot be granted, as it rests

upon the presumption of a lost grant Thus a lord of a manor
cannot prescribe to raise a tax or toll upon sti angers, for such
a claim could nevei have been good by any grant

Presortpiton and Custom —Prescription must be carefully dis-

tinguished from custom Prescription, as has been said, is either

in a que estate or in a man and his ancestors—that is to say, it is a
personal claim

,
custom is purely local—that is to say, it is a usage

obtaining the force of law within a particular district In the time
of Littleton the difference b( tween prescription and custom was not
fully recognized (see Littleton's Tenures, § 170), but the law as it

exists at present had become established by the time of Sir Edward
Coke A custom must be certain, reasonable and exercised as of

right Like prescription at common law, it must have existed from
time immcmoiial On this ground a custom to erect stalls at

statute sessions for hiring servants was held to be bad, because such
sessions were introduced by the Statute of Labourers, 73 Edw III

st I (Stmpson v Wells, L R
, 7 Q B

, 214) Some rights may be
claimed by custom which cannot be claimed by prescription, c g a
right of inhabitants to dance on a village green, for such a right is

not connected with the enjoyment of land On the other hand,
profits h prendre can be claimed by prescription but not by custom,
unless in two or three exceptional cases, such as rights of copy-

holders to common in the lord's demesne, or to dig sand within thtir

tenements, rights to estovers in royal forests, and rights of tin-

bounders in Cornwall
United States — The Law of the United States (except in Louisiana)

IS based upon that of England but the period of enjoyment necessary
to found a title by piescnption vanes in the different states An
casement or profit h prendre is acquired by twenty years' enjoyment
in most states, following the English common law rule In Louisiana
the period vanes according to the subject from throe to thirty years,

and pioperty other than incorporeal hereditaments may be claimed
by prescription as in Roman law (see Kent's Comm in 442)

International Law uses the term “ prcscnption " in its wider or
Roman sense “ The general consent of mankind has established

the principle that long and unintenupted possession by one nation
excludes the claim of every other ” (Wheaton, Jnt Law, § 165)
Historic instances of rights which were at one tunc claimed and
exercised by prescription as against other nations arc the sovereignty
of Venice over th^ Adriatic and of Great Britain over the Narrow
Seas, and the right to the Sound dues long exacted by Denmark
But such claims were rejected by the highest authorities on inter-

national law (e ^ Grotius), on the ground that they were defective

Ixith in ^u‘itus titulus and in de facto possession There is no special

pciiod fixed, as in municipal law, for the acquirement of international

lights by lapse of time In private international law prescription

IS treated as part of the lex fort or law of procedure
(J W )

Scotland—In the law of Scotland " prescription " is a term of

wider meaning than in England, being used as including both pre-

scription and limitation of English law In its most general sense

It may be described as the effect which the law attaches to the lapse
of time, and it involves the idea of possession held by one person
adverse to the rights of another Tnough having its basis in the
common law, its operation was early defined by statute, and it is

now in all respects statutory Prcscnption in Scots law may be
regarded (i) as a mode of acquiring rights—the positive presenp-
tion

, (2) as a mode of extinguishing rights—the negative prescription

,

(3) as a mode of limiting rights of action—the shorter prescriptions

It must, however, be observed with reference to this division that
the distinction between (i) and (2) la rather an accidental (due to
a loose interpretation of the language of the act of 1017, c 12) than a
logically accurate one. It is, moreovci ,

strictly confined to hcntable
1 ights, having no application in the case of movable property But,
though the distinction has been complained of by the highest
authority as tending to create embarrassment in the law (see opinion
of Lord Chancellor St Leonards in Dougall v Dundee Harbour
Trustees, 1852, 24 Jurist, 385), it is now too well settled to be
departed from

I Positive Prescription —^Thc positive prescription was introduced
by the act of 1617, c 12 After setting forth in the preamble the
inconvemcnco resulting from the loss of titles and the danger of
forgery after the means of improbation arc lost by the lapse of time,
it enacts that whatever heritages Ihe lieges, their predecessors or
authors have possessed by themselves or others m their names
peaceably, m virtue of infeftmcuts for the space of forty years,
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continually and together, from the date of their said infeftments,
and without any lawful interruption during the said space, they shall
not be disturbed therein, piovidcd they produce t, written title on
which their possession has proceeded Such written title must be
cither a charter and sasine preceding the forty years, or, when no
charter is extant, instruments of sasine proceeding upon retours or
precepts of dare constat Though the statute m its literal construc-
tion only applied to such heritable subjects as had been conveyed
by charter and sasine, it was at an early date interpreted so as to
include other heritable rights, as servitudes, tacks, public rights of
way, dc

,
where no charter could be supposed to exist The act

of 1617 was so well framed that it continued to regulate the pre-
scription of land rights till 1874 By the Conveyancing Act of
that year (37

& 38 Vict c 94, § 34) the period of prescription was
shortened from forty years to twenty It was provided that posses-
sions for twenty years upon “an ex facie valid irredeemable title

recorded in the appropiiate register of sasines '' should m future
give the same right as forty years’ possessions upon charter and
sasine under the carln r law The act of 1874 does not, however
apply to all the cases which fell under the act of 1617 Thus it has
been decided that twenty years' possession on a charter of adjudica-
tion followed by sasine and a declarator of expiry of the legal is

insufficient to give an unchallengeable right, an adjudication not
Ixing an ex /acic irredeemable title" (Hinton v ConneVs Trustees,

188^, 10 Rettie's Reports, p 1110) It is further specially provided
by the act of 1874 that the twenty years' prescription is not to apply
to servitudes, rights of way, and public rights generally The
following rules apply to the positiv c prescription (a) The possession
which is required for it must be peaceable, continuous (“ continuallv
and togethc r," as the act of 1617 has it), and uninterrupted (b) The
prescription luns de momento in momentum (c) The person against
whom the prescription runs must be major and sut juris—a rule
which, as regards minority, was specially provided for by the act
of 1617, and as regards other cases of incapacity by the application
of the principles of the common law Under the Conveyancing
Act, however, it is provided that in all cases where the twenty
years’ prescription applies, the lapse of thirty years is to exclude
any plea on the ground of minority or want of capacity

2 Negative Prescription —This prescription was introduced by
the act of 1469, c 28. and substantially re-enacted by the act of 1474,
e 55 At first restricted to personal claims of debt, it was gradually
extended in practice and ultimately made applicable to heritable
Ixmds and other heritable rights by the abov c-mcntioncd act of 1617
By the act of 1469 it is declared that the person having interest in

an obligation must follow the same within the space of fortv years
and take document thereupon, otherwise it shall be prescribed The
negative prescription accordingly extinguishes in toto the right to
demand performance of an obligation after forty years, the years
being reckoned from the day on which fulfilment of the obligation
can be first demanded The lapse of this period of time creates a
conclusive presumption—one incapable of being redargued—that
the debt or obligation has been paid or fulfilled But it must be
kept in view that the negative prcscnption does not per se—without
the operation of the positive—establish a right to hentable property
(Eiskine, Inst b 111 tit 7, ^ 8) As regards the character of the
prescription, it is requisite in the same way as in the case of the
positiv^e, that the years shall have run continuously and without
mteiruption, i e without any act done on the part of the creditor

v\hich indicates his intention to keep alive the right Such inter-

ruption may, for instance, take place by the payment of interest

on the debt, or citation of the debtor in an action for the debt, or
by a claim being lodged in the debtor’s sequesliation In the same
way as in the positiv’^c the currency of the negative prescription is

suspended by the debtor being minor or non valens agere

3 Shorter Prescriptions —There are certain short prescriptions
recognized by Scots law—corresponding to the limitations of English
law—which ojicrate not as extinguishing lights but as excluding
the ordinUiy means of proving them The following require to be
noticed (a) Vicennial prescription protecting a person who has been
served as heir for twenty years against action by any other person
claiming to be heir (b) Decennial prescription requiring all actions
by minors against then tutors anci curators, and vice versa, to be
prosecuted within ten years from the expiration of the guardianslup
(c) Septennial prescription providing that no person bind himself^
under certain exceptions, for and with another, conjunctly and
severally, in any bond or contract for sums of money shall be bound
for more than seven years after the date of the obligation There
are also other shorter prescriptions limiting rights of action m
different matters as the sexcnmal, quinquennial and triennial

PRESENT, an adjective, adverb and substantive meaning
that which is at hand or before one m place or in time Also

another substantive meaning a gift, and a verb meaning to bring

into the presence of, to offer> to deliver The verb is pronounced
presintj the others present The first group is due to the I^tm
pra^sens, the present participle of praeesse, to be before one or

at hand ; from this participle was formed the verb praesentare^ to

bring before one, exhibit, show. The sense of “ gift " is due to
XXII 10 a
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theO Ft phrase to bring^ something
into the presence of a person, to offer, give The legal formal

ph’-ase “these presents is common,especially in the form “ know
all men by these presents/’ as an openmg to a deed, more particu-

larly to a deed-poll which cannot be referred to as an “ indenture

The phrase these present words, documents, writmgs/’ 8zc ,

IS an adaptation of a similar phrase in Q. Fr ces presentes (^c

leitres). As e( clesiastiral terras “ to present ” or “ presentation”

are used of the “ presenting or nomination by the patron

to the bishop of the person chosen by him to fill a vacant

benefice Wlien the bishop is patron he does not “ present,”

Ixit “ collates.” “ Presentiment,” foreboding, the feeling

of something impending, most be distinguished in ety-

molog}^
I

it IS derived from the I at prabsentire, to perceive
,

lieforehand. '

PRESENTATIONISM (from Lat prae-esse, praesens, present),

a philosophical term used in various senses deriving from the

general sense of the term “ presentation ” According to G F
Stout (cf Manml of Psycfiology, i 57), presentations are “ what- I

ever constituents or our total experience at any moment directly I

determine the nature of the object as it is perceived or thought of

at that moment ’* In Baldwin’s Dictionary of Philosophy

,

vol 11

,

a presentation is “ an object m the special form under which it

IS cognized at any given moment of perceptual or ideational

process ” This, the widest definitioa of the term, due largely

to Professor James Ward, thus includes both perceptual and
ideational processes. The term has, indeed, been narrowed

so as to meJude ideation, the correUtiVe representation
”

bemg^ utilized for ideal presentation, but in general the wider

use IS preferred When the mind is cognizing an object, the

object ‘‘ presents ” itself to the senses or to thought in one
j

of a number of different forms g a picture is a work of art, a
j

saleable commodity, a representation of a house, &c
)

Pre-
j

sentation is thus essentially a cognitive process Hence the I

most important use of the term “ presentationism,” which is

defined by Ward, in Mind^ N S, (1893), 11 58, as doctrine

the gist of which is that all the elements of psychical life are

pnmarily and ultimately cognitive elements ” This use takes

precedence of two others (r) that of Hamilton, for pn sentative

as opposed to representative theories of knowledge, and (2) that

of some later writers who took it as equivalent to phenomenon
{qv) Waid traces the doctrine in his sense to Hume, to whom
the mmd is a “ kind of theatre ” m which perceptions appear

and vanish continually (see Green and Grose edition of the

Treatise, 1. 534). The main problem is as to w'hetlier psychic

actrvfty is “ presented ” or not. W^ard holds tiiat it is not

presented or pasontable save indirectly

For the prohlcina connected with Presentation and Presenta-
tionifHTi see especially the article Psychology and authorities there
quoted

PRESIDENCY, an administrative unit of the Indian empire.

The word is derived from the title of president or chief of the

counal of a principal factory under the early East India Company
—a tilfe winch lasted until governors were appointed under act

of parliament in 1784 It thence came to be ^phed to the three

original provinces of Bengal, Madras, and Bombay. It is now
restricted to Madras and Bombay, m distinction to the lieu-

tenant-governorships In Anglo-Indian usage, ‘^presidency”

was also applied to the capital city as opposed to the country

beyond, termed the “ mofussil ”
; and this usage lingers in such

phrases as ” presidency town,’' “ presideiicy magistrate,’' and
“ presidency college.”

PRESIDENT (Fr. preudent^ from Lat. praestdens, post-

Au^istan Lat for praese^y director, ruler, from praestderey to

sit in front of, pres^e), a style or title of various connotation,

but always cx)nveymg the sense of one who presides In classical

Latin the title praeses, or president, was given to all governors
of provinces, but was confined in the time of Diocletian to the

procurators who, as lieutenants of the emperor, governed the

smaller provinces. In this 9cnse it survived in the middle ages.

Du Cange gives instances from the capitularies of Charksnagne
of the style fraeses provinctae as applied to the count; and later

examples of pratsesy or praestdens

y

as used of royal seneschals and
other officials having jurisdiction under the C rown.

In England the word survived late in this sense of royal

lieutenant Thus, John Cowell, m his htUrpreter of Words
(1607), defines “Resident” as “used in Common Law for the

King’s lieutenant in any province or function, as President of

Wales, of York, of Berwick President of the King's Council
”

In sonxe of the British North American colonie.4 (New Hamp-
shire, Pennsylvania, South Carolina) there was a president of

the council, usually elected by the council; and when Pennsyl-

vania and New Hampshire became states, one member of the

Executive Council was called president. The chief (and single)

executive head in Delaware, South Carolina and New Hamp-
shire (1784-1792) Wd . called president.

During the revolutionary struggle in America from 1774
onwards, the presidmg officer of the contmental congress was

j

stvlcd “ Presiaent of the United States m Congiess assembled,”

I
and on the final constitution of the United States the title of

President was transferred to the head of the federal government
“ President ” thus became the accepted style for the elected

chief of a modern republic, the example of the United States

being followed by the South American Republics, by France in

1849, and by Switzerland

In the simple sense of “ one who presides the word ** prrsiclent

pEcscived its meaning alongside the ttcluneal use implying roy.il

delegation In this sense the New English Dictionary quotes its use
by Chaucer {Troylus, iv 185) m 1374 In ecclesuistical terminology
praestcUns was sometimes used for the head of cathedral chaplcis,
instead of dean or provost, and it was sometimes the title given to
the principal visitoi of monasteiics. notably in the reformed congre
gation of Cluny (Du Cange). In the United ICingdoni the heads
of many colleges are styled president/*^ the title being of consider-
able antiquity in the case of one college at Cambrulge (Queens',
founded in i^iB) and four at Oxford (St John’s, Magdalen, Corpus
Christi, rniiity) At hve Cambridge colleges (Pembroke, Gonville
and Caius, St Catheiine’s, St John's Magdalene) the title “president”
is borne by the second in authority, being the equivalent ot “ vicc-

master." In the United Slates '^presKlcnt “ is the usual style of

the head of a college and also of a university wherever this has
developed out of a single college “ President “ is also the styie of

i
persons elected to preside over the meetings of learned, scientific,

iPcrary and artistic academies and societies, e g the president of the
Royal Academy (P R A

)
in London, the title of the piesideiit of

the Royal Society fP K.S } dates fiom its foundation in 1660 In

the United Stales the style “ president “ is also given to the person
who presides over the proceedings of financial, commercial and
industrial corporations (banks, railways, &c ), in Gieat Britain usuallv
styled “ chairman,” but in the case of the Bank of England and
certain other banks “ governor

”

In Gieat Britam the title ” president '* is also boine by certain

nunisters of the Crown and certain judges, and preserves some of

the ancient connotation of a royal lieutenancy explained above
Thus the style of “ president ” applied to the heads of the boani of

agriculture, local government board, board of education, board of

trade, &c., which are aU committees of the privy cuuncil, is derived

from that of the lord president of the council the representative
of the king The presidents ofthc court of session m Scotland, and
of the probate and divorce division, &c , in England, also bear this

style uftimatcly as representatives of the Crown
In France, besides the president of the repubhe, there are presi-

dents of the senate and of the chamber of deputies In Gcimany
the word Prdsident is used in most of the Enghsh senses of
“ president,” e g oidi. corporation, society, assembly or political body
As a judicial title Prdsident is confined to the head of any one of the
corporations (Kollegten) on the basis of which the judicial system
of the empire is organized {Landsericht, Oberlandesgencht, Retchs-

gencht), and must be distinguished from that of VorsiLsender (literally

^so praestdens), 1 e the judge (who-may or may not be the Prastdeni)

selected to preside over a division of the court appointed to try

particular cases

In Prussia Pidstdeni also retains its old sense of “ governor,
'

Oberprdsident being the title of the chief of the administration of a
province, Prdsident that of the head of a government district

yRegierungsbeztrk), The consistories of the established FYotestant

church are also presided over by a Prdsident, who is a royal official

PRESS (through Fr. presse from Lat. pressaarey frequentative

of premere, to crush, squeeze, press), a word which appears m
English in the 13th and 14th centuries with three particular

1 The style “ president ” was in every case exchanged for that
oi ‘“^governor ” within a few years of the proclamation of the indc-

j;)endence of the United States The title president ” is no longer

used for any governor under the British Crown, but relics of past

usage survive m the “ presidencies ” of Madras and Bombay
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meaning*;, vu (i) crowd or throng, often nsed of the milee m
a battle, (2) a shelved cupboard for books or clothes, ard (3)
an apparatus for exerting pressure on various substances, and
for vanous purposes. The first meaning is still current, though
usually It has a literary air; a ‘pecific use is the nautical one of

press of sail,’' t e as much sad as the wind will allow; cf the

similar use of crowd ” The second use has given way toother
words, but IS still the teehniral U^m in use in libraries, where the

books bear press-marks ’’ specifying the case or shelf where
they may be found As a term for a machine or apparatus for

exerting pressure, there arc mriumcrable examples, usually with

a qualifying word giving the purpose for which the pressure is

applied, either for attaining compression into a small spare,

or a required shape, or for extracting juices or liquids, or the

methods adopted for exerting the pressure The printing-press

has given rise to obvious transferred uses of the word press
” •

thus It IS applied to an establishment for printing, eg the

Clarerdon Press, at Oxford, or the Pitt Press, at Cambndge,
to a printing-house ard to the staff which corduct the business,

to the issue of printed matter and especially to its daily or

periodical issue, hence newspapers and periodicals generally

According to the AVre English Dteitonmy this use originated in

phrases such as the liberty of the press,’' “ to vvritc for the

press,” &c The earliest quotation gi\en is from the first

number of the Dublin Press

^

1797 For the histor>^ of the liberty

or freedom of the press see Prfss Laws, also Newspapers ard
Periodkais For the punishment of “pressing” see Peine
hoRTE ET Durf It IS row recognized that “ press ” m “ press

gang,” “ to press, ’
7 e to force or compulsorily enlist men for

naval or military service, is a word distinct fiom the above It

stai ds for the earlier “ prest,” and is ultimately due to I reach

prker^ to lend (see Impressment)
PRESSBURG (Hung Poz^tny, Lat Posamum), a town cf

Hungary, capital of the county ol the same name, 13^ m
NW of Budapest lay rail. Pop (1900), 61,537, about half of

whom are Germans Pressburg is picturesquely sitiuited on

the left bank of the Danube, at the ba:>e of the outlying spurs

of the Little Carpathians, in a position of strategical importance

near the Por/a ITurigarica Prcsshuig was the capital of

Hungar}^ from 151T until 178 f, whi’e the Hungarian p<iriian cut

held Its sittings nere till 18 One of the most conspicuous

buddings of the tow n is the loyal palace, situated on the Schloss-

bcig, a plateau 270 ft above the Danube, which was destroyed

by fire in 181 1 and has sim e been m ruins Other noteworthy
buildings are the cathedral, a Gothic edifice of the 13th century,

restored in 1861-1880, m which many of the Hungarian kings

were ^row^led, the town hall, also a i3th-(entury hii tiding,

several times restored, and containing an interesting museum,
the Fmnciscan church, dating from 1272, and the law^-rourts,

erected m 1783, where the sittings of pirhamcnt weio held

r8o2 to 1848 The Grassalkowitch palace is now the residence

of an arcbciuke, and thcie is an archiopiscopal [>alaee Educa-

tional establishments include an academy of junsprudcnce, a

iTulitaiv academy, a Roman Catholic and a Protestant semmarvq

a training school for female teaxhers^ and several secondary and

technical schools A large business is carnecJ on in wooden

fuinitiire, tobacco and cigars, paper, ribbons, leather waFe«;,

chemicals, liqueurs, confectionery and biscuits There is,

besides, a dynamite factoiyq which produces over 2 000,000 lt>

of explosives annually, a large cloth factory and several flour-

mills Trade m gram and wme is active Besides the extensive

traffic on the Danube, the town is also an important railway

junction The first railway line m Hungary was that from

Pressburg to Tymaii through the valley of the Waag The
town has many points of interest m its environs About
twenty-five minutes by steamer down the Danube, the exten-

sive rums of the cavStle of Theben (Hung. Deveny), the former

gate of Hungary, are situated at the pomt where the March,

which forms the boundary between Austria and Hungary,

falls into the Danube Opposite on the left bank is Hamburg
the gateway of Hungary from the Austrian sule. Eastward

and southward of Pressburg stretches a long and fertile plain.
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known as the Upper or Little Hungarian plain. It has an area

of 282^ sq m
,
of which two-thirds lay on the right bank of the

Danube, and the whole is Ijoimded by the rivers Ncutra and
Raab. In the extreme south-west of this plain is situated the

lake of Ferto-Tava (Gcr Neusiedler See)^ w'hith lias an area

of about TOO sq. m, but it is of varying si2e, and scmetimes
dnes up m part. East'iard it is united with the extensive

marsh called the Hansdg, tlurougK w hich it is m communication
with the river Raab and with the Danube In the Roman
period it was known as Peiso or Pelsa In several places of

the dry bed traces of prehistoric Uke-dweliings have been
discovered In (onjunction with the regulation of the river

Raab, and the drainage of the Hansdg marsh, pkuis tor the
drainage of the lake ha\e been proposed.

Little IS known of the early history of Pressbuig, which was
founded about 1000 It was soon strongly fortified, though it

was captured by the king of Bohemia, Ottakar II , in 1271

It received many privileges from the Hunganan kings, espe-

c lally from the emperor Sigismund, and its strategic situation

made it an important foi tress Sigismund held Imperial diets

m the town After the battle of Mohac s m 1 526 and tlie capture

of Buda by the Turks, Pressburg bei ame the capital of Hungary
Here m 1608 the Austrian and Hungarian malcontents concluded
a treaty with the archduke Matthias, afterwards emperor,

against their lawful sovereign, the emperor Rudolt IT In 1619
the town was taken by^ Bethlen Gabor, but it was recoAcred

by the Imperialists m 1621 In 1687 it was the scene of the

session of the estates of Hungary during which the Hungarians
renounced their right of choosing their own king and accepted

the hereditary succession of the Habsburgs Here also was
1 eld the diet of 1741 when the members swore to assist tlieir

so\ereign, Maria Theresa, against Frederick the Great In

1784 Buda took the place of Pressburg as the c apital of Hungary,
but the latter town (ontmued to be the scat of the parliament

until 1848 On the 26th of December 1805 peace was signed

here l^etween Napoleon and the emperor Francis I
,
and in 1809

the town was bombarded W the French
* See J Kiralv ^tschichfe dcs Donau-Ma tth- und Urfahr-Pechts
der Frentadt Pfesshiirg (Pressburg, 1890), 1 Ortvay, Geschichte
dcr Stadt Pre^tsburg (Preshbuig. 1S92), anil Pressbuygs Sfirassen und
Pldtze (Pressburg, 1905)

PRESSENSE. EDMONB DEHAULT DE (1824 1891), French
Piotestant duinc, was born at Pans on the 7th of January
1824. He studiecl at I ausanne under Alexander Vmet, and at

Halle and lierhu under FAG Tholuck and J A W Neander,
and UT 1847 bet ame pastci m the KvangelicaJ Free Chunh at

the chapel of Taitbout m Pans He was a powerful preacher

and a good political speaker, from 1.871 he was a member of the

National Assembly, and from 1883 a senator In 1890 he was
elected a member of the Academy of Siiences Pressen e

laboured for the revi\al of biblical studies He contended

that the Et angelical Cliurch ought to be independent of the

power of the state He died on the 8th of April 1891.

He fountUd in 1854 the Revue chrHiennB, and in i860 the Bulletin

thiologique His works include HisUnre dcs Inns premters socles
de Vighsii chreittuHc (OnoIs 1850-1877, nowed iHSj-iSSg), VPghse
et la rholiition pahcaisc (18O4, 3rd cd 1889), J^sus Christ, son temps,

savie,^on<vuvie{<\ffi\\n^tK Rt nan, 1866, 7th cd 1884), LesOrtgtnes,

h probPmc de la ronnat usance , le pvobhme co^mohgtqus (1883, 2nd
cd 1887) Sec T Roussel, Notice sut la vie et ics esuvres de Pressensd

(1894)

PRESS GANG, the popular name for the companies of officci s

and men who were commissioned to execute the warrants for

the impressment of seamen m Great Britain (see Imprfssmfnt)
These bodies consisted of a captain, one or more lieutenants,

[

and a band of tnistw^ortliy men Tliey' w*ere sent to seaports,

I

or occasionally to inland towns where sailors were likely to he

j

met when going from one const to another. A ** rendezvous ”

was opened, volunteers were enlisted, deserters arrested, and

such ‘‘ abte bodied persons ” as were liable to be pressed foi

service m the fleet were seized, and sent to the gteard skips (q v ).

PRESS LAWS, the laws concerning the licensing of books

[

ajid the liberty of expiession mall products of the prmting-press,
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especially newspapers The liberty of the press has always

been regarded by modem political writers as of supreme impor-

tance “ Give me liberty to know, to utter, and to argue freely

according to conscience, above all other liberties,” says Milton

in the Areopagttxca

At the present day the liberty of the press in English-speaking

countries is a matter of merely historical importance But this

liberty was a plant of slow growth. Before the invention of

printing the Church assumed the right to control the expression

of all opinion distasteful to her When the printing-press was
invented German printers established themselves at various

important centres of western Europe, where already numbers
of copyists were employed in multiplying manuscripts. In

1473 Louis XI granted letters patent (giving the right of printing

and selling books) to “ Uldanc Qu^rmg ” (Ulrich Gering),

who three years earlier had set up a press m the Sorbonne (the

theological faculty of the university at Pans), and before long

Pans had more than fifty presses at work. The Church and
universities soon found the output of books beyond their

control In i4C)6 Pope Alexander VI began to be restive,

and in 1501 he issued a bull against unlicensed printing, which
introduced the principle of censorship.^ Between 1524 and
1548 the Imperial Diet m Germany drew up various stringent

regulations, and in 1535 Francis 1 ., in France, prohibitecl by
edict, under penalty of death, the prmting of books This

was too severe, however, and shortly afterwards the Sorbonne

was given the right of deciding, a system which Listed to the

Revolution
In England the authority of parliament was invoked to aid

the ecclesiastical authority. There is an ordinance as early

as 1382, 5 Ric II. st 2, c 5 (not assented to bv the Commons,
but appearmg upon the parliament roll), directed against

unlicensed preachers. After the invention of printing the

ecclesiastical censorship was still asserted, but only as collateral

with the censorial rights of the Crown, claimed by virtue of its

general prerogative After the Reformation the greater part

of the rights of censorship passed to the Crown, which at the

same time assumed the power of granting by letters patent the

right of printing or selling books as a monopoly. The grant,

if made to the author himself, was an equivalent of copyright;

if made to a person other than the author, it seems to have
always been subject to the author's copyright as it existed at

common law.

Censorship was either restrictive or corrective, i e. it interfered

to lestnct or prevent publication, or it enforced penalties after

publication Repression of free discussion was regarded as so

necessary a part of government that Sir Thomas More m his

Utopia makes it punishable with death for a private mdividual

to criticize the conduct of the ruling power. Under Mary print-

ing was confined to members of the Stationers' Company,
founded by royal charter in 1556. Under Elizabeth the Star

Chamber assumed the right to confine printing to London,
Oxford and Cambridge, to limit the number of prmters and
presses, to prohibit all publications issued without proper

licence, and to enter houses to search for unlicensed presses

and publications (Order of 1585, Strype's Whitgiji, app. 94).

The search for unlicensed presses or publications was entrusted

to an officer called the “ messenger of the press '' In 1637
was issued an order of the Star Chamber forbidding the importa-

tion of books printed abroad to the scandal of religion or the

* The principle of the censorship is still uncompromisingly mam-
tained by the Roman Catholic Church, and this, though in general
binding only in foro consaentiae, has necessarily had considerable
importance in states which recognize the papacy as an independent
power relations with which are estabhsnoa by concordat Thus
in Italy, under the Sardinian constitution of 1848, Bibles, catechisms
and liturgical words had to be licensed by the bishop The principle
of the censorsl^, consecrated anew in Pope Pius IX 's Syllabus of

1864, was reaffirmed in the apostolic constitution Offictorum of
Leo XI It and m 1907 in the encyclical Pascendt of Pius X This
last expresses “ the highest esteem for this institution of censors ”

and orders censors to be appointed m all episcopal cunas for the
revision of books intended for publication, at the same time direct-

ing that their names shall not be made known to the authors of
the books condemned. (See also Index Librorum Prohibitorum

)

Church or the government, and the printing of any book not
first lawfully licensed. Law books were to be lirensed by one
of the chief justices or the chief baron, books of history and
state affairs by one of the secretaries of state, of heraldry by the

earl marshal, of divinity, philosophy, poetry and other subjects

by the archbishop of Canterbury or the bishop of London,
or the chancellors or vice-chancellors of the universities.

There were to be only twenty master printers gfnd four letter-

founders The punishment was at the discretion of the court

(Rushworth, Historical CollectionSy vol 111 app 306) The
same principle of press restriction was carried out by the Long
Parliament after the abolition of the Star Chamber, and it was
an ordinance of that body issued in 1643 that called forth

Milton's Areopagthca, a Speech for the Liberty of Unlicensed

Printing, itself an unlicensed book The parliament appointed
committees for printing, who appointed licensers, but the licens-

ing was really left in a great measure to the wardens of the
Stationers' Company. At the Restoration Sir John Birkenhead

acted as licenser appointed apparently under the geneial

prerogative It was, no doubt, too, under the general pre-

rogative that diaries II
,
bv a proclamation in i66o, called in

and suppressed Milton’s Defensio pro popiilo anglicano. Then
followed the Licensing Act of 1662 (13 & 14 Car II t 33),

limited to two years The provisions as to importation of books,

the appointment of licensers, and the number of printers and
founders were practically re-enactments of the similar pro-

Msions in the Star Chamber order of 1637. Printing presses

were not to be set up without notice to the Stationers’ Company.
A king's messenger had power by warrant of the king or a
secretary of state to enter and search for unlicensed presses

and printing Severe penalties by fine and imprisonment were
denounced against offenders The act was successively renewed
up to 1679, Under the powers of the act Sir Roger L Estrange
was appointed licenser, and the effect of the supervision was that

practically the newspaper press was reduced to the London
Gazette, The objections made to lines 594-599 of the first book
of Paradise Lost by the archbishop of Canterbury’s chaplain,

acting as licenser, are well known The act expired in 1679,
and for the remainder of the reign of Charles II

,
as in the reign

of George III
,
the restrictions on the press took the form of

prosecutions for libel. In 1685 the Licensing Act was renewed
for seven years (i Jac II c. 8, § 15). No mention of the liberty

of the press was made m the Bill of Rights. On the expiration

of the Licensing Act in 1692 it was continued till the end of the

existing session of parliament (4 & 5 Will, and Mary, c 24, 5
:^ 14)

In 1695 the Commons refused to renew it. The immediate
effect of this was to lay authors open to the attacks of literary

piracy, and m 1709 the first Copyright Act (8 Anne, c. 19)

was enacted for their protection. The power of a secretary

of state to issue a warrant, whether general or special, for the

purpose of searching for and seizing the author of a libel or the

libellous papers themselves—a power exercised by the Star

Chamber and confirmed by the Licensing Act—was still asserted,

and was not finally declared illegal until the case of Entick v.

Carrington in 1765 {St, Tr, xix 1030) In 1776 the House of

Commons came to a resolution in accordance with this decision.

The compulsory stamp duty on newspapers was abandoned in

1855 (^^ 27), the duty on paper in 1861 (24 Vict c. 20),

the optional duty on newspapers in 1870 (33 & 34 Vict c 38)
From that time the English press may be said to date its complete

freedom, which rests rather upon a constitutional than a legal

foundation. It is not confirmed by any provision of the supreme
legislative authority, as is the case in many countries. A
declaration in favour of the liberty of the press is usually a

promment feature in the written constitutions of foreign states.

The few existing restnctions on the liberty of the press are pre-

sumed to be imposed for the public benefit They arc in some cases
of great historical interest The rights of private persons are in

general sufficiently protected in one direction by the law of Libel

(qv), in another by the law of Copyright (q v'f, while the criminal

law provides for the cases of press offences against morality, public

justice, See Thus the courts have power to punish summarily as
a contempt the publication of comments upon proceedmgs sub judtee
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or reflections upon the conduct of judicial officers. (See Contempt
OF Court

) TTie last relic of the censorship before publication is

to be found m the licensing of stage plays J3y 6 <& 7 Vict c 68 no
new plays or additions to old plays can be acted lor hire at any
theatre in Great Britain until they have been submitted to the lord

chamberlain, who may forbid any play or any part of a play The
penalty for acting a play before it has been allowed or after it has
been disallowed is a sum not exceeding ^^50 for every offence and the
foifciture of the licence of the theatre in which the offence occurred
This jurisdiction is exercised by an official of the lord chamberlain's

department called the “ examiner of stage plays " The last relic

of the monopoly of printing foimerly granted to licensees of the
Clown is found in the exclusive right of the king's printer and the
universities of Oxford and Cambridge to print the Bible * and
the Book of Common Prayer, and of the king's printer to print acts
of parliament and other state documents The privileges of

the universities are confirmed by 1 3 Ehz c 29 The rights of the
king's printer are protected by severe penalties A maximum term
of seven years’ penal servitude is incurred by any person who prints
any act of parliament or other government document, falsely pur-
poitmg to be punted by the king's printer or under the authority
of His Majesty’s stationery office (8 & 9 Vict c 113, 45 Vict c 9)
The rights of the printers of the journals of cither house of parliament
are protected by o & 9 Vict c 1 13 The publication of parliamentary
debates in any form by any other persons than the printers of the
lournals of the two houses is still in theory a breach of privilege,

but in practice they have been fully reported since 1771 The other
restrictions upon the press are to a great extent those imposed for

police purposes By 32 & 33 Vict c 24 (conlirming in part previous
enactments applying to Great Bntain) the printer of any paper or

book for profit is" required under penalties to print thereon his name
and address or the name of a univt rsity press, and is to keep a copy
of everything printed, with a few exceptions Penalties must be
sued for within three months, and no proceeding for penalties can
be begun unless in the name of the attorney-general or solicitor-

general of England or the lord advocate ot Scotland By the News-
paper Libel and Registration Act 1881 (44 &45 Vict. c 60), which
applies to England and Ireland, but not to Scotland, newspaper
propnetois are, except in the case of joint-stock companies, to be
registered and to make annual returns of the title of the newspaper
and the names of all the proprietors, with their occupations, places

of business and places of residence By the Corrupt Practices
Prevention Acts 1883 and 1884 (46 & 47 Vict c 51, § 18, and

47 & 48 Vict c 70, ^ 14), the name and address of the printer must
be printed on all bills, placards, &c ,

referring to a parliamentary or

municipal election By 0 & 7 Vict c 68, ^ 7, the name and iilace

of abode of a manager of a theatre aic to be printed on every play-bill

announcing a representation at such theatre Oflcnces against
decency by the press arc provided for by 20 ^ 21 Vict c 83 , 25 & 26
Vict c loi, § 251 (for Scotland), and 2 & 3 Vict c 47,^ 54 (for the

mctiopolis) The importation of obscene literature into the United
Kingdom is forbidden by 39 A 40 Vict c 36, ^ 42 By the Larceny
Act 1861, any person who prints or publishes an advertisement
oflenng a reward for the return of stolen goods without questions
asked is subject to a pt nalty (24 & 25 Vict c 96, ^ 102) This penalty
cannot, however, be sued for without the sanction of the attorney-

geneial or solicitor-general of England or Ireland (33 & 34 Vicl c 65)

The advertisement in the United Kingdom of foreign or illegal

lotteries is prohibited by 6 & 7 Will IV c 66, betting advertisements
by 16 & 17 Vict c 119, ^ 7, and 37 Vict c 15
The right of an author or publisher to the full profits of his under-

taking was at one lime restricted by the Copyiight Act of Anne
(8 Anne, c 19, § 4), by which the archbishop of Canterbury and other

authorities were empowered to lower the price of a book upon com-
plaint that the price was unreasonable The only restriction of

the kind now existing is the obligation of dchvciing (without request)

to the British Museum a copy of any work published within the
United Kingdom, and of delivering (on request) copies for the use
of the university libnincs at Oxford and Cambridge, the library of

the faculty of advocates at Edinburgh, and the library of Trinity

College, Dublin (5 & 6 Vict c 45, 6-10)

Scotland—Printing became, as in England, a royal monopoly
The exclusive right of printing was granted by James IV to Walter
Chepman, who printed the first book in Scotland The monopoly
of printing acts of the Scottish parliament was granted by James V
to the printer chosen by the clerk register and specially licensed by
the king (1540, c 127) Pnnters are forbidden by 1551, c 27, to

print whether in Latin or English, without licence from ordmaries
deputed m that behalf by the Crown No book treating of religion

or of the kirk was to be printed without a hcence from the general

assembly (1646, c 164), or of the kingdom without a hcence from
one of the judges or the secretary (c 165) The council were
empowered to prohibit presses at their discretion by the order of

the 30th of March 1655 The importation of " famous " books and
libels in defence of the pope was prohibited by 1581, c 106 Press

^ The monopoly of the king's printer does not extend to any
translation other than the Authorized Version, and not to that if

It be accompanied by new notes or marginal readmgs.
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offences were treated with the utmost seventy By 1585, c. i, the
author of a libellous writing against the kmg was punishable with
death It IS scarcely necessary to say that since the union the press
of Scotland has enjoyed no less liberty than that of England

In the case of Bibles, Old and New Testaments, Psalm Books,
the Book of Common Prayer, the Confession of Faith, and the Larger
and Shorter Catechisms a licence for pniiting is still required I he
licensing authority is the lord advocate, but all proposed publications
arc submitted for approval to the body officmlly known as " His
Majesty’s sole and only Master Printers in Scotland," consisting
of the lord advocate, the solicitor-general, the moderator of the
general assembly, and four other members A licence is also required
for prmting acts of parliament, but a general licence granted in 1848
to a firm of printers in Edinburgh is still operative, and their publica-
tions arc not subnutted for approval As its work is practically
confined to Bibles and the other religious publications enumerated,
the above-mentioned body commonly receives the name of the Bible
Board

Ireland—By the Prevention of Crime Act 1882 (45 & 46 Vict
c 25), the lord-lieu tenant was empowered to order the seizure of

any newspaper appearing to contain matter inciting to the commis-
sion of treason or of any act of violence or intimidation (§ 13). He
may also by warrant diiect the seaich for and seizure of any papers
or documents suspected to be used or to be intended to be used for

the purpose of or in connexion with any secret society existing for
criminal purposes (§ 14)

The British Dominions —In the British colonies the press is as
free as it is in England Each colony has its special legislation on
the subject for police and levenuc purposes Where there is a
government printer, his monopoly is protected by the Documentary
Evidence Act 1868 (31 & 32 Vict c 37), which imposes a maximum
penalty of five years' penal servitude upon any person printing a
copy of any proclamation, order, or regulation whicn falsely purports
to have been printed by the government printer, or to be printed
under the authority of the legislature of any British colony or
possession The act is, however, subject to any law made by the
colonial legislature

India—During the governor-generalship of Lord Lytton was
passed the " Act for the better control of publications m Oriental
languages," Act ix of 1878 (i) By this act copies of newspapers
ubhshed out of British India were liable to forfeiture and seizure

y warrant throughout the whole of Bntish India if the papers
contained any words, signs or visible representations likely to excite
disaflcction to the government established by law in British India,

or antipathy between any persons of different races, castes, religions

or sects in British India The governor-general might by notifica-

tion in the Gazette of India^ exclude newspapers, books, Ac
,
from

British India (2) In places to which the act was extended by order
of the governor-general m council a magistrate might require the
printer and publisher of a newspaper to enter into a bond, with a
deposit, not to publish a newspaper containing " any words, signs,"

Ac (as m i) ,
or to use or attempt to use it for the purpose of extortion

or lhrea.1 The consequences of offending were forfeiture of the
dejKisit, papers, press, Ac Books used for the illegal purposes above
mentioned were subject to forfeiture, but no bond or deposit was
required previous to pubhcation of books, as in the case of news-

ers

his act, which remained in force until 1910, was found, owing
principally to the restriction of its operation to newspapers published

m the vernacular, to be inetlectivc in coping with the spread of news
sheets cxcilmg disallection amongst the natives towards the govern-

ment of India It was consequently repealed and replaced by an
act of February 1910, which applies to all newspapers published after

the act The deposit requiring to be made is now obligatory on all

new pnnting-presscs, whether issuing a newspaper or not, anti

independently of the deposit on the newspaper The requirement
of a formal "bond has been abolished There are provisions for

forfeiture of the deposit and confiscation of the press on repetition

of the offence The 1910 act gives power to the authorities to open
postal packets, other than letters, suspected of contaming seditious

matter, and requires the printer of a newspaper to deposit with the
government two copies of each issue at the time of publication It

includes a long list of oflences incitement to which is punishable
under the act, and m giving power to stop a seditious newspaper
after conviction, and in fixing responsibility on the actual pnnters
of seditious matter, has considerably strengthened the power ot

the law
Egypt—^The press is subject to a special law (The Press Law of

1881) and to certain articles of the penal code which define press

offences and presenbe penalties (both fine and imprisonment) for

them Owing to the capitulations, which are m force in Egypt as

part of the toman Empire, the penal code cannot be applied to

foreign subjects, and its application had not (up to 1910) been found
sufficient to repress abuses The probable result of strengthening
the law would be that conductors of native papers desirous of

indulging in violent language or sedition would engage a foreign

subject as nominal proprietor or editor and thereby escape local

junsdiclion. The Press I-aw of 1881 is a more powerful instrument

than the penal code, inasmuch as there are decisions of the mixed
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tribunals that that Ufw is, m pnnciplo, ajpplicable to foreigners

By this taw registration of newspapers is obugatory, and the govern-
ment has power of control, defined in art i ^ as follows .

“ Ih the
interests of public order, of rehgion or of morality, every newspaper
or periodical can be suspended or suppressed by order of the minister
of the interior after two warnings, or, without previous warning,
by a decision of the council of ministers Each warning may be
accompanied by a fine of from to i^20 " If a newspaper or
pciio<lical which has been suppressed continues to appear the'

responsible parties can be fined, and the printing-press which issues

the suppressed publication can be closccf by order of the minister
of the interior The closure or seizure of the pnnting-piess would,
how ever, in the case of a foreigner require the co-operation of his

consul
This law w'Os from about 1900 allow^ed to fall into disuse Owing

to the excesses of the Arabic newspapcis the law was revived in the

early part of 1909 but was applied with great moderation During
the ytar two nati\e papcis were warned and one was suppressed
The tribunals remained alone competent to iiiflu t any penalty (apart

from suppression and seizure of the printing-press) more severe than
a fine of and m 1909 under the penal code the editor of one
native paper was sentenced to a year's imprisonment and the editor
of another to three months' imprisonment (See Sir Eldon Gorst's

reports on Egypt for 1908 and 1909, specially Egypt No /, /909,

pp 3-5)
The United States — The first constitutions of Pennsylvania, Dcla-

ware, Maryland and Noi th Carolina, enacted in 1776 aie interesting

as containing the eailiest declarations of any Ugislative authority
in favour of the liberty of the press Ihe same principle was after-

wards adopted in tlie constitution of the Unitecl Statis The acts
of Congress dealing with the press arc not numcious, as each state

has for the most part its own legislation on the subiect, dealing
generally with, among other matters, the registration of newspapcis
the monopoly of the state printer, and the ngnt of giving the truth
in evidence in defence to proceedings for Iibtl The act of the i8th
of August 1850 forbids diplomatic or consular ofliceis of the United
States to correspond with any foreign newspaper m regard to the
affairs of a foreign state The act of the 3rd of March 187 ^ prohibits

the punting and circul tion of obscene literature Ixusfition by
Congress has provided that all puntin'' (unless othcrui e oidtitd
by law) for tne Senate and House of Represen tat lye's and the
executive and judicial departments, shall L>c done by the govern
ment pnntci

Austna-Hungcify—In the Austrian Empire, which from 1804 to

i8f)7 emoraced Hungarv^ also the pi ess laws under Metternich's
regime were extremely severe Hy the penal code of 1808 all

printing had to be licensed, under heavy penalties, and m 1810 two
censors were appointed In short, the piTss had no shadow of liberty
During the revolution of 18-48 1849 thi principk of the freedom of

the press was established, but the censorship w^as restored in 1852 and
not abolished until 1863 The actual press laws of Austria are based
on the press law of the 17th of December 1802 as modified by later

supplementary enactments In principle the freedom of the press

was secured by art 13 of the constitution of the 21st of December
1867 In practice, however, it was still restricted by the obligation
on new ‘'paper proprietors to deposit “caution monty “ {hauHons-
zwang) with the authorities, and the retention of the government
stamp on newspapei s The caution money was abolished by a pi css

law of the 9th of July 1894, and the stamp by that of the 27th of

December 1899 The police however, «tiH have the right, cither

on their own initiative or under the instructions of the public
prosecutor {Staaisanwalt^

,

“ provisionall> “ to confiscate printed
matter which in their opinion offends against the terms of the press
law or IS contrary to the public interest The public prosecutor has,
within eight days, to justify this action in court, either by proceeding
against those responsible for the publication, or by proving the
published matter is offensive and ought to be suppressed This
latter " objective " procedure {objekttves Verfahren) is pccuhar to
Austria and obviously places vast powers of control in the hands
of the authorities In 1902 the government introduced a bill

greatly modifying these and other provisions of the iiress law in a
liberal sense, but the bill was postponed to more urgent matters

In Hungary the hbeity of the press was secured by art 18 of
the constitution of 1848, which was restored m 1867 Under this
the censorship was abolished

,
but, in addition to provision for the

cases of libel, incitement to violence and crime, &c
,
the law also

provided penalties for certain political pi css offences (§§ 6-8), i e,

attacks on the king or members of his family, incitements to (a) the
dissolution of the territorial unity of the slate or of the dyimtic
link -with Austria, the forcible alteration of the constitution;
(c) disobedience to lawful authontics, {d) commission of cnilie
Press offences are tried by special juiy courts Under the Criminal
Code of *878 1 70-1 74) uirther offences were made subject to
penalty, including " direct incitement of one class of the popu-
lation. one nationality or religious denomination to hatred of
another," instigation against the constitution and parliament, and
glorification of any one who has suffered punishment for such
offences " Direct incitement "

(§ 172) was subsequently mter*
preted by the cuna to mean " any spoken or written word . . ,

which is capable of producing in another hatred against a
nationality, Ac "

The lesult of these provisions has been that liberty of the press

has existed in practice only for the Magyars, constant prosecutions
having been directed against the editois and propnetors of publica-
tions giving voice to the grievances of the other Hungarian races,

conviction being all but inevitable owing to the special juiies (due
to the high property qualification) being almost exclusively composed
of members of the dominant race

In rransyh'ania, where the old stringent AustJian press law of

1852 18 still in force, the public prosecutor has discretionary poweis
to confiscate obnoxious lileiature, poweis freely used against the
Rumanian press (Sec K W. Seton Watson, Racial Problems in
Hungary^ London, 1908, pp 293 sqq

)

Belgium —It was the piosecution of political writere by the Dutch
government that directly led to the independence of Belgium 111

1830 By the Bdgian constitution of the 7th of h\bruary 1831, an
18, it IS declared that the press is free, that cciisoiship shall never
again be established, that suieties cannot be cvactod liom wnleis
editors or printers, and that when the author is known and domiciled
in Belgium the printer 01 bookseller cannot be prosecuted X^y

art 98 press offences arc to be tried by jury Ihc penal law of the
pi ess IS contained m the dcciee of the 20th of July 1831, made
peipctual in 1833 By this law it is made an offence, apart from
the penal code, (i) to incite to the commission of aciimc by placards
or pimttd wTitmgs in a public meeting, (2) to attack the obligatory
foice of the laws, or to incite to disobedience of them, (3) to attack
the constitutional authoiily or inviolability of the king, the con-
stitutional authority of the dyiiasty, or the authoiity and rights

of the chan bers Every copy of a journal must bear the name of

the printer and the indication of his domicile in Belgium Proceed-
ings for off< IK t s against the law must be taken in some cases within
three months, in otheis within a ytar
Denmark -—Press offuices wore at one time punished with gieat

seventy By the code of Christian V (1683) libel was punished with
infamy and hard labour for life, and, if against a magistiale, with
death Ccnsorshij) v\as abolished and the pi css declared free by
art 8b of the constitution granted by hicdciick Vi I on the 5th of

Junt 1849 and conijrmed by Christian IX m i8(>0 Art 81
foi bids the search for or st uui < of printed matter in n dwelling-house,
unless after judicial proceedings
France—Ihc govcinmeiit bc^.an carlv to impose stringent restric-

tions upon piinting An edict of Henry 11 in 1559 maeic it punish-
pblc with doth to print wuihout authority 1 he univeisity of Pans
originally claimed the right of licensing new theological works, a
jurisdiction vested in the Crown by an ordinance of 15OO
Offences against religion were sevcicly punished by the secular

authorities Thus the parliament of Toulouse sent Vamru to
the stake in lOig for th< enm< ot publishing a hcictical work
A few years later, in 1626, Cardinal Richelieu declared it a
capital offence to publish a work against religion or the state
In 1723 appeared a regulation forbidding any but licensed
b('»oksollers to deal in books Many later regulations wcic
diiccted against unheensc'd presses, the employment of more
than a ceitain number of workmen, &c At the Revolution all

these restnetiuns were rbolishcd, &nd the Assembly declared it

to be the right of every citizen to punt and publish hib opinions
This new lil^rty quickly needed a check, which was attempted as
cerly as 1791, but no citectual restraint was imposed until the law
of the sth of February 1810 established a direction of the press
Ihe charter of Ivouis XVIII m 1814 gave liberty to the press in

express terms, but restrictions soon followed In 1819 a system
of sureties (cautionnements) replaced the censorship The Revolu-
tion of 1830 was caused by, inter aha, one of the ordinances of St
Cloud (July 25, 1830) for suspension of the liberty of the press
Restrictions on the liberty were removed for the time in 1830 and
1852, only to be succeeded as usual by the press laws of 1835 and
1852 Dunng the Second I mpire government piosecutions for libel

were used as a powerful engine against the press The piocecdings
against Montalembci t m 1858 are a well-known instance Between
1858 and 1806 many ncwsjiapers were suppressed by pioclamation
With the republic liberty of the press w'*'s completely re-established

A decree of the 27th of October 1870 submitted press offences to Inal
by jury ^ Tha law of the 29th of July 1881, by which the French
press IS now regulated, begins asserting the liberty of the press
and of bookselling The principal limitations of thn liberty arc
the prohibition to publish criminal proceedings before heanng in

public, or lists of subsciiptions for indcmnifyirg an accused person,
and the power of forbidding the entrance of foreign newspapers under
certain circumstances The order of responsibility for printed

matter is (i) the manager or Editor, (2) the author, (3) the printer,

(4) the vender or distributor The punter and the vender, however,
can only be punished for acts not falling within their proper functions
Proceedings for breaches of the law must be taken within three
months As to taxation, the decree of the 5th of September 187c
abolished the stamp duty upon newspapers, but it is still imposed

^ Soe Dalloz, Jurisprudence ginlrale, s v, " Pressc ", ibid. Titles

alphabitiques (1845-1677), SeV
*

Pressc."
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upon public notices [affiches) othcjr than those of public authorities

hlonc Dut the notices of public authoiiticb may be printed on white
paper.

uertnany —Censorship was introduced by tlic diet of Spires in

1529 From that time till 1848 there were numerous rcstnctionfe

©11 the liberty of the press One of the most impoitant was a
resolution of the diet of the Gilman confederation, passed on Uie

20th of September 1819 as a sequel to the Carlsbad decrees {^v),
by which newspapers were subject to licence and police supervision

in each stale. liberty dates, as m Austna and Italy, from 1848
Soon after that year, however, it became necessary to establish press

,

laws m most of the Gt rman stales, .is in Bavaria m 1850, Prusbia and i

Baden in 1851 Since the eslabhshme nt of the new c mpire ccnsorsliip
j

has disappeaicd By art 74 of the constitution of the empire (1871)
cvciy one attacking the empire 01 its officers through the press is

|

liable to punishment m Ins own state By ai t 4 the laws relating 1

to the press are under impciial and not local control The press
j

law of the 7th of May 1874 is therefore in forre throughout the whole
empire At its beginning it affirms the liberty of the press Its

|mam provisions are these The name and address of the printer 1

must appear on all printed matter Newspapers and periodicals

must 111 addition bear the native of some one nersou domiciled in
|

the empire, as responsible editor, and a copy 01 every numbci must •

be deposited with the police authorities of the district in winch it
j

IS published Foreign penodicals may be excluded by proclamation
of the Imptuai chancellor for two years, if twice within the year

j

they have been guilty of ceitam oflenecs against the' ptnal code
Ciirmnal proceedings are not to rcporled wdiilc still sub pidtee

The Older of responsibility for ofTtnecs is the same as in Fiance
Proce'cdmgs must be taken within six months In certain casts

piinted mtitter may bo seized w'lthout tin order of a court This

may take place where (1) the pnblication doe*- not bear the name of

pimtci or editor, (2) military sceiets aie revealed in time of war,

(3) justice would be dcfeateci by the publication not being immedi-
ately seized A judicial tribunal is to decide at once upon ^he legahrjT’

of the seizure The press hiw is not to affect legulalions made in

time of war or intenial disturbance A temporary law passed in

1878 gave the police lajge powers m the cast of socialistic publica-

tions Only oflemes involvmg heavy jicnaltics aie tried by jury
The proposal of the Reichstag that all press offences should be so

tried was lejectcd by the gove*minents, except as regards those states

(J^avaria, Wurttemberg, Badem Oldenburg) wlicie this piinciplc

was already in force.

Greece —Under King Otto ccnsoislup wms exercised up to

By the constitution of the i8th of March 1841 every one may
pubhsh his thoughts by means of the press, observing the laws of

the state The press is fr^ c, and cenorship (AoyoKpi<rla) is n >t

permitted Responsible editors, pubUslicis and punters of news-
pdpois arc not required to dcjx>sit money on the ground of surety
Pnolishcrs of newspapers must be Greek citizens (art 10) The
legislature may exclude reportcis from its sittings in ceitain cases

(<.rt 481 Press offences are to be tried by jury, except when they
deal only wath private life (art 93)

Holland —The press has been free since the existence of the
pi 'Sent kingdom of the Netherlands, which dales from 1S15
Lilierty of the press is expressly secured by art 8 of the constitu-

tion of 1848 By art 280 of the penal code seditious books and
newspapors may be seized By ait 283 of the same code and by a
royal decree of the 25th of Janu.iry 1814 the name of the printer

must appear upon new'Gpapers Press offences aic not tried by

Italy —By art 27 of the political code of Sardinia, granfx'd l>y

Chailes Albert on the 4th of Maich 1848, and still m £01 ce, the
press IS free, but abuses of the hbeity are restrained by law The
present press law of Italy is contained in the law of the 26th of

March 1848, as altered by later enactments Everything printed
in typographical characters, or by lithography or any similar means,
must mdicaie the place and tlie date of jointing and the name of
the punter A copy of everything printed must be deposited with
certam officials ana at certain libraries Before the publication of

any newspaper or periodical, notice of the intended publication
must be given at the office of the secretary of stale for mtomal
affairs The notice must contain (i) a declaration of the legal

qualification of the peison mtjending to publish, whether as pro-
lirictor or editor, (2) the nature of the publication, and (3) the name
and residence of the responsible editor Every new spapei is bound
to insert gratuitously a contradiction or exj^anation of any charge
made against a person m its columns For contravention of these
and other regulations there is a statutory penalty not exceeding
1000 lire (£40) The publicatioii of a newspaper may be suspended
until the payment of a line The pubhcation of parliamentary
debates is peimitted. Pres* offences are tried by a jury ai twelve
By a law of the nth of May 1877 it is forbidden to pubhsh any
judication of the way in which individual judges or juiors voted in

their deliberations

Nenyvay —The liberty of the press is secured by art 100 of the
constitution of 1814. No one can be punished for any writing
unless he. or some one by his instigation, offend against the state,

law, religion or decency, or make infamous accusations agamst
**jiy one. Criticism of the government is expressly permitted
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Ottoman Empire—By art 12 of the con«ititution of the 23rd of

December 187O the press w«i.s recognized as hoc, subject to tine

limits iiiiposod hy law 1 lie constitutioin was, however, ** sus-
pended," and a rigorous censorship was enforced, under the direction

of Sultan Abd-ul-Harmd 11
,
until the revolution of 1908,

Portugal—It IS stated by Braga and others that a free press
existed up to the establishment of the Inquisition, and tliai Gil

Viccntc (d 15^6) was the last writer who darod to express his

thoughts freely At a later pcariod Bocage was imp’^isoned for

writings displeasing to the au thorites ixxvrdB ot censorship

undei the names of the " Real mesa ccnsoria," or the " Mesa do
dcscmbaigo do pago," assumed to license publications Liberty
of the press was, however, finally secured, and ccnsorKhip limited,

by art 7 of the constitution granted by John VI m 1821 By
art 8 a special tiibunal was constituted m both Poilugiil and
Bia/il to protect the liberty of piintmg The consorship was con-
fined to that exorcised by the bishops over theological m dogmatic
woiks The debates in the legislature and proceedings m Ihc courts

of justice arc not generally icp<)rtcd

liwmama—By the constitution of the 30 1h of June i860 , art 5
Rumanians enj<iy hberty of the press By ai t 24 the constitution

guarantees to all llic hberty of communiuiting aiul puhhshing ideas

thiough the pi ess, every one btmg liable for abiioo m cases deter-

mined by Uic penal code ss offences arc to be tried by jury
Censorship is abolished, and is never to be rc-cstabhslied No
picvious authorization is necessaiy for the publication of newspapers
No sureties are to he demanded from jouinahsts, wi iters, editors

or printers The press is not to be subjected to rcgulatujn of nd
\cilisemcnts No newspaper or pubhcation is to be suspended or
suppressed Every authoi is responsible for his writings, in default

of the authoi, the manager or o<htor is responsible Every news-
paper must have a responsible manager m the possession of civil

and political rights
Russia—Thcposilion of the Russian press generally w^as, previously

to the revolution of 1905, regulated by a law of the 6lh of A|inl 1805
effect of that law was to exempt from preventive censorship (if

published in St Pctcisbujrg or Moscow) all ncwspapci-s, periodicals

and original w'orlis and trVnslations not exceeding a certain number
of pages, and (wherever pnbbshed) all government publications,

matter printed by acaderaicb, uiuvcisitxcs and scientific b<xlici«,

and maps, plans, and chails Everyttiing printed and publiehed
that did not fall within any of those categones had, before issue

to the public, to be submitted for the approval of government
consol s stationed in different parts of the empire The minister

of the mtetior had power to dispense with thepievcntivc censo’ship

in the case of provmcial newspapers and periodicals Tn St Potcis-

biirg and Moscow^ the periodical press was subject to corrective

censorship for mfringemienl of t!ie niimeious restnctive regulations

contained in the code and supplemented at limes by secret instruc-
tions from the minister of liie intenor to editors and pul>lishert

Apa^-t fiom the code, the sustained display of a spirit hostile to the
government rendered the publisher of a pciiodical liable to punish-

I

ment The penalties established by the law of 1865 offences

against the press regulations consisted in the infliction of a aenes
I of warnings pubhsliod m the Official Gazette A first warning

j

merely c'njoined more care for the future, a second was followed by
suspension for a certain period, sometimes by aprohibitiun tomsert
advertisements, a third by suppression, and perhaps prosecution of

the offending conductor Impenal ukaz of the 2nd of June 1872
the junsdiclion of the judicial Inbunals over press offences was
practjcaXly tiansferred to the minister of the intenor, except m the
case of violation of pri\ ate rights, as by hbcl The law of 1865 was
modified in 1874 by a rcgulatiem to the effect that all publications
appearing at longer intervals tlian one week should be submitted
to the central board of censors Ihis applied to all penodicals that
had been fi)im(ily published without pre.vcntivc censorship By a
ukaz issued in 188. a coi^mittee of four members was entrusted witli

the decision of all matters iclating to the press submitted to it by
the minislc r of the interior The strictest siipe'rvision was exercised
over the foreign press, periodical and otherwise. None but a few
privileged individuals, such as members of the royal family, foreign

diplomatists, and editois of newspapers m the capital, might receive

foreign publications free of censorship The censorship consisted
in blackening out, and somelimt s in the excision, of whole columns
and sheets of publications that might be deemed pernicious Onlv
such penodicals as were plaood on a list ar^roved by the board of

censors were allowed to be leccivcd through the post office by non-
privileged persons Telegraphic incssagos to newspapers were
subject to strict censorship Tlic Russian telegraphic press agency
is under official management

Full liberty of the press was guaranteed by the Imperial ukaz of

the 17th of October 1905, and though no special legislation followed
the censorship was for a time de facto abolished With the progress

of the reaction, however, tlic old conditions were to a certain extent
re-established In St Petersburg, for instance, the newspapers werc
in 1909 agauii under tJie abbolute jurtadicUon of chief 01 police and
were forbidden to publish any reference to members of the Imperial
family or to the affairs of Poland (except official notices) In 1908
as many as 73 newspapers and periodicals were suppressed, of which
28 were in St Petersburg alone.
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Spain ,

—

There was probably no country where restnctions on the
liberty of the press were at one time more stringent than in Spain
From the first use of printing up to 1521 censorship was exercised

by the Crown
,
after that date the Inquisition began to assume the

right, and continued to do so up to its suppression in 1808 In

1558 Philip II denounced the penalty of death against even the
possessor of a book upon the Index expurgcUortus of the Inquisition

Some of the greatest names in Spanish literature were sufferers
CastiUejo, Mendoza, Manana and Quevedo incurred the displeasure

of the Inquisition; Luis Ponce de Leon was impnsoned for his

translation of the Song of Solomon The last Index appeared m
1790 * In 1812 the constitution promulgated by the regency in

the name of Ferdinand VII provided by art 371 that all Spaniards
should have liberty to wnte, pnnt and publish their political ideas
without any necessity for hcence, examination or approbation pre-

vious to publication, subject to the restrictions imposed by law
Art 13 of the constitution of the 30th of June 1876, promul-
gated on the accession of Alphonso XII

,
practically re-enacts this

provision
Sweden—The press law of the i6th of July 1812 is one of the

fundamental laws of Sweden It is an expansion of art 86 of the
constitution of the 6th of June i8og Liberty of the press is declared
to be the privilege of every Swede, subject to prosecution for libellous

wntmg Privileges of individuals as to publication are abolished
The title and place of publication of every newspaper or periodical
must be registered, and every publication must bear the name of
the printer and the place of printing Press offences are tried by
a jury of nme. chosen respectively by the prosecutor, the prisoner,
and the court The \erdict of two-thirds of the jury is final

Smtzerland — Liberty of the press is secured by art 45 of the
constitution of 1848, re-enacted by art 55 of the constitution of
the 29th of May 1874 Each canton has its own laws for the repres-
sion of abuse of the liberty, subject to the approbation of the fedeial
council The confederation can impose penalties on hbels directed
against itself or its officers

PRESTEIGN, a market tov^ii, urban district, and assize and
county town of Radnorshire, Wales, situated on the Lug amidst
beautiful scenery. Pop (1901), 1245. Presteign is the termmus
of a branch of the Great Western railway running north from
Titley Junction in Herefordshire. The old-fashioned town
contains the fine parish church of St Andrew, dating chiefly

from the 15th century, and an interesting old inn, the ‘‘ Radnor-
shire Arms,’^ once the residence of the Bradshaw family in the

17th century. To the west rises the Warden, a wooded hill laid

out as a public park. Presteign is the most easterly spot on
the Welsh border, a circumstance that is noted in the Cymric
expression to mark the extreme breadth of the Principality

—

0 Tyddewt t LLanandras (^^from St Davids to Presteign^^)

Although the Welsh name of Llanandras is said to denote a
foundation by St Andras ap Rhun ap Brychan in the 5th

century, the place seems to have been an obscure hamlet in the

lordship of Moelynaidd until the 14th century, when Bishop

David Martyn of St Davids (1290-1328) conferred valuable

market privileges upon this his native place, which on doubtful

authority is said to derive its English mime from this priest

In 1542 Presteign was named as the meeting-place of the

county sessions for Radnorshire m conjunction with New
Radnor, and it has ever smee ranked as the county town
Although an ancient borough by prescription, Presteign was
not included in the Radnor parliamentary district until the

19th century, and of this privilege it was depnved by the

Redistribution Act of 1885.

PRESTER JOHN, a fabulous medieval Christian monarch of

Asia The history of Prester John no doubt originally gathered
round some nucleus of fact, though what that was is extremely
difficult to determine. But the name and the figure which it

suggested occupied so prominent a place in the mind of Europe
for two or three centuries that a real history could hardly have a
stronger claim to exposition Before Prester John appears upon
the scene we find the way prepared for his appearance by a
kindred fable, which ent>\med itself with the legends about him
This IS the story of the appearance at Rome (1122), in the

pontificate of Calixtus II., of a certain Oriental ecclesiastic,

whom one account styles John, the patriarch of the Indians,’^

and another an archbishop of India.’* This ecclesiastic related

wonderful stones of the shnne of St Thomas in India, and of

the miracles wrought thereby the body of the apostle, including

1 See Ticknor, Htsi of Span Lit 1 422 seq , lu 366

the distribution of the sacramental wafer by his hand. We
cannot regard the appearance at Rome of the personage who
related these marvels in presence of the pope as a mere popular
fiction • It rests on two authorities apparently independent (one

of them a letter from Odo of Reims, abbot of St Remy from
1118 to 1151), for their discrepancies show that one was not
copied from the other, though in the principal facts they agree.

Nearly a quarter of a century later Prestef John appears

upon the scene, in the character of a Christian conqueror and
potentate who combined the characters of priest and king, and
ruled over vast dominions in the Far East. This idea was uni-

versal in Europe from about the middle of the 12th century

to the end of the 13th or beginning of the 14th. The Asiatic

story then died away, but the name remained, and the royal

presbyter was now assigned a locus m Ethiopia. Indeed, it

is not improbable that from a very early date the title was
assigned to the Abyssinian king, though for a time this identifi-

cation was overshadowed by the prevalence of the Asiatic

legend. At the bottom of the double allocation there was, no
doubt, that confusion of Ethiopia with India which is as old as

Virgil and perhaps older.

The first mention of Prester John occurs in the chronicle of

Otto, bishop of Freisingen This writer states that when at

the papal court in 1145 he met with the bishop of Gabala (Jibal

m Syria), who related how “ not many years before one John,
king and priest {rex et sacerdoi^'), who dwelt in the extreme
Orient beyond Persia and Armenia, and was, with his people,

a Christian but a Nestorian, had made war against the brother
kings of the Persians and Medes, who were uilled Samiards

(or Sanjards), and captured Ecbatana their capital. After

this victory Presbyter John—for so he was wont to be styled

—

advanced to fight for the Church at Jerusalem, but when he
arrived at the Tigris and found no means of transport for his

army, he turned northward, as he had heard that the river in

that quarter was frozen over in wmter-time. After halting on
its banks for some years in expectation of a frost he was obliged

to return home. This peisonage was said to be of the ancient

race of the Magi mentioned in the Gospel, to rule the same
nations that they ruled, and to have such wealth that he used

a sceptre of solid emerald. Whatever impression was made by
this report, or by other rumours of the event on which it was
founded, was far exceeded, about 1165, by the circulation of a
letter purporting to be addressed by Prester John to the

emperor Manuel. This letter, professing to come from
“ Presbyter Joannes, by the power and virtue of God and of the

Lord Jesus Christ, Lord of Lords,” claimed that he was the

greatest monarch under heaven, as well as a devout Christian

The letter dealt at length with the wonders of his empire It

was his desire to visit the Holy Sepulchre with a great host,

and to subdue the enemies of the Cross. Seventy-two kings,

reignmg over as many kingdoms, were his tributaries. His em-
pire extended over the three Indies, including that Farther India,

where lay the body of St Thomas, to the sun-rising, and back
again down the slope to the rums of Babylon and the tower of

Babel All the wild beasts and monstrous creatures commemo-
rated m current legend were to be found in his dommions, as

well as all the wild and eccentric races of men of whom strange

stones were told, including those unclean nations whom Alex-

ander Magnus walled up among the mountains of the north,

and who were to come forth at the latter day— and so were the

Amazons and the Bragmans. His dommions contained the

monstrous ants that dug gold and the fish that gave the puiple,

they produced all manner of precious stones and all the famous

aromatics. Within them was found the Fountain of Youth ;
the

pebbles which give light, restore sight, and render the possessor

invisible, the Sea of Sand was there, stored with fish of wondrous
savour, and the River of Stones was there also; besides a
subterranean stream whose sands were of gems. His territory

produced the worm called “ salamander,” which lived in fire,

and which wrought itself an mcombustible envelope from which
were manufactured robes for the presbyter, which were washed
in flaming fire. When the king went forth to war thirteen
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great crosses made of gold and jewels were carried in wagons
before him as his standards, and each was followed by 10,000

knights and 100,000 footmen. There were no poor in his

dominions, no thief or robber, no flatterer or miser, no dissen-

sions, no lies, and no vices His palace was built after the plan

of that which St Thomas erected for the Indian king Gondo-
pharus. Of the splendour of this details are given Before

it was a marvellous mirror erected on a many-storeyed pedestal

(described in detail), in this speculum he could discern every-

thing that went on throughout his dominions, and detect

conspiracies. He was waited on by 7 kings at a time, by
60 dukes and 365 counts; 12 archbishops sat on his right

hand, and 20 bishops on his left, besides the patriarch of

St Thomas’s, the protopope of the Sarmagantians (Samarkand ?),

and the archprotopope of Susa, where the royal residence was
There was another palace of still more wonderful character,

built by the piesbyter’s father in obedience to a heavenly

Command, in the city of Bribric Should it be asked why,

with all this power and splendour, he calls himself merely
“ presbyter,” this is because of his humility, and because it

was not fitting for one whose sewer was a pnmate and king,

whose butler an archbishop and king, whose chamberlain a
bishop and king, whose master of the horse an archimandrite

and king, whose chief cook an abbot and king, to be called by
such titles as these.

How great was the popularity and diffusion of this letter

may be judged m some degree from the fact that Zarncke in his

treatise on Prester John gives a list of dose on 100 MSS.
of It. Of these there are 8 in the British Museum, 10 at

Vienna, 13 in the great Paris library, 15 at Munich. There

are also several renderings in old German verse Many
circumstances of the time tended to render such a letter accept-

able. Christendom would welcome gladly the intelligence

of a counterpoise arising so unexpectedly to the Mahommedan
power, while the statements of the letter itself combined a

reference to and corroboration of all the romantic figments con-

cerning Asia which already fed the curiosity of Europe, which

figured in the world-maps, and filled that fabulous history of

Alexander which for nearly a thousand years supplanted the real

history of the Macedonian throughout Europe and western Asia

The only other surviving document of the 12th century bearing

on this subject is a letter of which MS copies arc preserved m the
Cambridge and Pans libraries, and which is also embedded in the
chronicles of several English annalists, including Benedict of Peter-
borough, Roger Hovedon and Matthew Pans It purports to have
been indited from the Rialto at Venice by Pope Alex«uider III on
the 5th day before the calends of October (Sept 27), data which
fix the year as 1177 The pope addresses it, can^^tmo tn Christo

fiho Johannif illustro et magnijico indorum regt [Hovedon’s copy here
inscits sacerdoti sanctissimo'] He recites how he had heard of the
monarch's Chnstian profession, diligence m good works and piety,
by manifold narrators and common rejxjrt, but also more particularly

from his (the ptipe’s) physician and confidant {medteus et familtaris

noster), Master Philip, who had received information from honourable
persons of the monarch’s kingdom, with whom he had mtercoursc m
those (Eastern) parts Philip had also reported the king’s anxiety for

instruction in Catholic discipline and for reconciliation with the
apostolic sec m regard to all discrepancies, and his desire to have a
cnurch m Rome and an altar at Jerusalem 1 he pope goes on to say

that he found it too difficult,on account of the length and obstructions
of the way, to send any one (of ecclesiastical ^xisition ?) a latere^

but he would despatch Philip to communicate instruction to him
And on accepting Philip's communications the king should send back
honourable persons bearmg letters sealed 's\ith his seal, m which
his wishes should be fully set forth “ The more nobly and
magnanimously thou conductest thyself, and the less thou vauntest

of thy wealth and power
y
the more readily sliall we regard thy \Mshcs

both as to the concession of a church m the city and of altars in the
churoh of SS Peter and Paul, and in the cnurch of the Lord's
Sepulchre at Jerusalem, and as to other reasonable requests

"

There is no express mention of the title " Prester John ” m what
seem the more genuine copies of this letter But the address and
the expression m the italicized passage just quoted (which evidently
alludes to the vaunting epistle of 1165) hardly leave room for doubt
that the pope supposed himself to be addressing the author of that
letter We do not know how far the imaginations about Prester

John retained their vitality in 1221. forty-four years after the letter

of Pope Alexander, for we know 01 no mention of Prester John in

the interval But in that year again a rumour came out of the East
that a great Christian conqueror was takmg the hated Moslems in

;

reverse and sweeping away their power Prophecies current among
the Christians m Syna of the destruction of Mahomet’s sect after

! six centuries of duration added to the excitement attending these
i rumours The name asenbed to the conqueror was David, and
some called him the son or the grandson of Prester John of India
He whose conquests and slaughters now revived the legend was in

fact no Chnstian or King David but the famous Tenghiz Khan
The delusion was dissipated slowly, and even after the great Tatar
invasion and devastation of eastern Europe its clfects still influenced
the mmd of Christendom and caused jx>pes and kings to send
missions to the Tatar hordes with a hngering feehng that their
khans, if not already Christians, were at least always on the verge
of conversion

Before proceeding further we must go back to the bishop of
Gabala's story M d'Avezac first showed to whom the story
must apply 1 he only conqueror whose career suits in time and
approximates m circumstances is the founder of Kara-Khitai,
which existed as a great empire in Central Asia dunng the lattei

two-thirds of the 13th century This personage was a prmce of Hk
Khitai or Khitaian dynasty of Liao, which had reigned over northern
China and the regions beyond the Wall dunng a great part of the
loth and nth centuries, and from which came the name Khitai
(Cathay), by which China was once known in Europe and still is

known in Russia On the overthrow of the dynasty about 1125
this prmce, who is calletl by the Chinese Ycliu lashi, and had gone
through a complete Chinese education, escaped westward with a
body of followers Being well received by tne Uighurs and other
tribes west ol the desert, subjects of his family, he gathered an
army and commenced a course of conquest which eventually
extended over eastern and western Turkestan He took the title

of Gur Khan or Kor Khan, said to mean “ universal " or “ supreme "

khan, and fixed at Balasaghun, north of the T’lan Shan range, the
capital of his empire, which became known as that of Kara-Khitai
(Buck Cathay) In 1141 the assistance of this Khitaian pnnee
was invoked by the shah of Kharezm against Sanjar, the Seljuk
sovereign of Persia, who had expelled the shah from his kingdom
and killed his son The Gur Khan i ame with a vast army of Turks,
Khitaians, and others, and defeated Sanjar near Samarkand (Sept.

H41) in a battle which the historian Ibn al-Athir calls the greatest
defeat that Islam had ever undergone in those regions though
the Gur Khanhirnsclf is not descnl>cd as having extended his con-
quests into Persia, the shah of Kharezm followed up the victory by
invading Khorasan and plundering the cities and treasuncs of
Sanjar In this event—the defeat of Sanjar, whose brother's son,

Mas’ud, reigned over western Persia—occumng four years before
the story of the Eastern conqueror was told at Rome to Bishop Otto,
we seem to have the destruction of the Satntardt fratres or Sanjar
brothers, which w'as the germ of the story of Prester John

1 here is no evidence of any profession of Chnstianity on the part
of the Gur Khan, though the daughter of the last of his race is

recorded to have been a Chnstian The hosts of the Gur Khan are
called by Moslem histonans Al-Turk-al-Kifffary the kafir or infidel

Turks, and m later days the use of this term “ kafir " led to mis-
apprehensions, as when Vasco da Gama's people were led to take
for Chnstians the Banyan traelers on the African coast, and to
desenbe as Chnstian sovereigns so many princes of the Farther East
of whom they heard at Calicut How the name John arose is om
of the obscure points Oppert supposes the tide " Gur Khan "

to have been confounded with Yukhanan or Johannes, and it is

probable that even m the Levant the stones of " Jolm the patnarch
of the Indies," repeated in the early part of this article, may have
already mingled with the rumours from the East.

The failure in the history of the Gur Khan to meet all points m
the story of the bishop of Gabala led Professor Bruun of Odessa
to bring forward another candidate for identity with the ongiral
Prester John, in the person of the Georgian prince John Orbehan,
the " sbasalar," or generalissimo under several kings of Georgia in

that age He shows instances, m documents of the 15th century,
of the association of Prester John with the Caucasus In one at

least of these the title is applied to the king of Abassia, i e of the

Abhasians of Caucasus Some confusion between Abash (Abyssinia)

and Abhas seems to be possibly at the bottom of the imbroglio

An abstract of Professor Bruun's argument will be found in the
2nd edition of Sir H Yule's Marco Polo, n 539-542 As regards any
real foundation for the title of " Presbyter " we may observe
th«it nothing worth mentionmg has been alleged on behalf of any
candidate
When the Mongol conquests threw Asia open to Frank travellers

in the middle of the 13th century their minds were full of Prester

John, they sought m vam for an adequate representative, nor was
it in the nature of things that they should not find some repre-

sentative In fact they found sev eral Apparently no real tradition

existed among the Eastern Christians of such a personage, the

myth had taken shape from the clouds of rumour as they rolled

westward from Asia But the persistent demand produced a supply

,

and the honour of identification with Prester John, after hovonng
over one head and another, settled for a long time upon that of

the king of the Nestonan tribe of Kerait, famous in the histones

of Jcnghiz under the name of Ung or Awang Khan
In Osupmi's (1248) smgle mention of Prester John as the king
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of the Chnsbans of India the Greater, who defeats the Tatars by
an elaborate atratagtm, Oppert rccognuses jalaliiddm of Kharezm
and his Imcif success over the Mongols m Afghanistan In the
Armenian princ^ Sempad's account (1248), on the other hand, this

Christian kmg of India is euded by the Tettars to defeat and harass
the Saracciifa and becomes the vassal of the Mongols In the nar-
rative of William Hubniqius (1253), though distinct reference is

made to the conquering Gur Khan under the name of Coir Cham of
Caracatay, the title of “ Kmg John " is assigned to Kushlnk, king
of tlic Namtans, who had married the daughtci of the last lineal

representative of the gur khans ‘ And from the remarks which
Rubruqnis makes 111 connexion with this King John, on the habit
of the Ncstoiians to spin wondciful stones out of nothing, and of

the great tales tiiat went forth about Kmg John, it is evident that
the mtclhgent travcllei supposed this king of the Naimans to be
the origin^ of the wadcly spread legend He mentions, however,
a bi other of this John called Unc wlio ruled over the Cnt and
Merkit (or Kcrait and Mokrit, two of the gicat tubes of Mongolai),
whose his'^ory he associates with that of |cngluz Klian. Unc Khan
reappears in Marco Polo, who tolls much about hun as “ a great
prince, the same that we call Pre'stcr John, hun m fact about whose
great dominion all the world talks Ihis Unc was in fact the
prince of the Keiait, called by the Chinese Tuli, and by tlic Persian
historians of the Mongols Toghral, on whom the IGn emperor ol

north China had Conferred the title of “ wang ” or kuig, whence
his coming to be known as Awang or Uiig Khan He was long
the ally of Jenghi/, but a breach occurred between them, and they
were mortal enemies till the death of Ung Khan in 1203 In the
narrative of Marco Polo “ Unc C an," alias Prester John, is the hege
lord of the Tatars, to whom they paid tribute until Jenghiz arose
And this is sulistantially the story repeated by other European
wi iters of the end of the 13th century, such as Ricold of Montc-
croce and the sicur dc Jomvillc, as well as by one Asiaiu the
famous Christian writer, Gregory Abulfaraj We can Imd no
Oriental corroboration of the claims of Ung Khan to supremacy
over the Mongols But that his power and dignity were consider-

able appears from the term " Padshah," which is applied to lum
by the nistonan Rashiduddin
We find Prester John m one more pliasc before he vanishes fiom

Asiatic historj' real or mythical Marco Polo in the latter part

ot the 13th century, and knar John of Montecorvino, afterwards
aichbishop of Cambaluc in the br ginning of the 1 |th. speak of Uic
descendants of Prester John as holding territory under the gr<»at

khan in a locality which can bo idcntitied wnth the pLuu ot Kuku-
Khotan, north of the grca< bend of the Yellow River and about
280 m north-west of Peking The prince reigning in the time of
these two writers was named King George, and was the " 0th in

descent from PresPr John,*' te no doubt from Awang Khan
Friar Odone, about 1320, visited the country still ruled by the

prince whom he calls lYestcr John, " but," he says, " as regards
him, not one hundredth paat is true that is told of him " With
this mention l^ester Jolm ceases to have any pietension to histori-

cal existence in Asia (for we nc'cd not turn «i8ide to MandeviUeS
fabulous revival of old stones or to the barefacal fictions of his

contemporary, John of Hcsc which brmg m the old talcs of llic

miraculous body of St Thomas), and his connexion wuth that quartei

of the world griiually died out of the memory of Europe ^

When next we begin to hear lus name it is as an African, not

as an Asiatic prmcc, and the parsonage so styled is m fact the
Christian king of Abyssinia Ludolf has asserted that this applica-

tion w^as an invention of th^ Poitugucse and arose only in the isth
century But this is a mistake, tor in fact the application liad

begun much earlier, and probably long before the name had ceased
to be attached by writers on Asia to the descendants of the kmg
ot the Kerait It is true that the Florentine Simone Sigoli, who
visited Cairo m i ^84, in his Viaggto al Monte Sinai still speaks of
" Presto Giovanni" as a monarch dwelling m India, but it is the
India which is contermmous svith the dominions of the sold an of

Egypt, and whose lord is master of the Nile, to close or open its

discharge upon Egypt Thirty years carhtsr {c 1352) the Franciscan
Giovanni cfe' Mangnolh, ajiostohc legate m Asia, speaks m his

Chfontca of Ethiopia whore the Negroes are, and which is called tlu

land of Prester John ® t»oing back still further. Friar Jordanus

* It has been pointed out by Alexander ^Vyhe that Kushluk was
son of a powerful kin^ of the Naimans, whose name Ta-Yang-Khan
is precisdy " Great Kmg John " as nearly as that could be expressed
in Chinese

^ The stories of Khitai as a Christian empire, whicli led the Jesuits
at the court of Akbar to despatch Benedict Goes in search of it

(1601), did, however, suggest to Jerome Xavier, their chief, that the
counliy in question " was the Cathay of Marco Polo, and its Christian
king the representative of the famous Prester John "—a jumble of
inaccuracy

* In a Spanish work of about the same date, by an anonymons
Franciscan, we are told that the emperor called " Abclesehb, which
means ' servant of the Cross,' is a piotector of Pre^e who is

the patriarch of Nubia and Ethiopia, and is lord of many great
lands, and many cities of Christians, though they be blade as

"Catalani," who returned from the East before 1328, speaks of
the emperor of the Ethiopians “ quern vos vocatis Prestre Johan "

But, mdeed, we shall have strong probability on our side if we
go back much further still, and say that, however vague may have
been the ideas of Pope Alexander HI respecting the geographical
position of the potentate whom he addressed from Venice in 1177,
the only real person to whom the letter can have been sent was tlie

kmg of Abyssinia Let it be observed tJiat the " honourable per-
sons of th( monarch's kingdom " whom the l«cch Philip had met
with m the East must have been the rc7)ro$enlatiy'es -of some real
power, and not of a phantom It must have been a real king who
professed to desire reconciliation with the Catholic Chinch and tiie

assignation of a church at Rome and of an altar at Jerusalem
Moreover, we know that the Ethiopic Church did long possess a
chapel and altar m the Church of the Holy Stpulehre, and, though
we nave been unable to find travellers' testimony to this older than
about 1497, it IS quite possible that the appiopnation may have
origmaictl much eailitrT Wc know^ from Marco Polo that about a
century after the date of Pope Alexander's epistle a mission was
sent by the king of Abyssinia to Jerusalem to make offerings an
lus part at the Chuich of the Sepulchre It must be remembered
that at the time of the jiopc’s Ic ttcr Jerusalem, which had been taken
from the Moslem in 109(3, was still m Christian possession. Abys-
smi i had betn going through a long penod of vicissitude and dis-

traction In the loth century the royal line had been superseded
by a dynasty of Ealasha Jews, followed by other Christian families,
but weakness and disc>rdcr continued till the restoration of the
“ House of Solomon " (c I2r>8) Nothing is more likely than that
the pnnees of the " Christian families" who had got possesnon of

the throne of northiTn Abyssinia shoukl have wished to strengthen
themselves bv a connexion witli J'uropean Chiislcndom, and to
establish relations with Jerusalem, then in Clinslian hands We
do not know whether the leech Philip ever n ached his destination,
or whether a reply ever cane back to the 1 attran ®

Baronius, w'ho takes the view for winch we liavc been arguing, sup-
|>obes it possible that the church in Home possessed in his own
time by the Abyssimaus (St Steiihcn’s m the Vatiian) iniglit liavc

been granted on this occasion But we Aiiay be sure that this was
a modem conctssion during the attempts to master the Ethiopian
Church early m the lOth centuiy Jmdolf inlimabs that its occu-
pancy had been taken from them m lus ow'n time after it had been
held ' for more th in a ctntury "

In the legendary history of the Iranslation of the three Blessed
htrgs by John of Hildtslieim (r 1370), of which an account and
extracts are given by Zarnckc {Abhandl 11 134 seq^), wc »havo an
evident tumble m tlie w ritei's mind botw'cen the Asiatic and tlu

African location of I^iesttr John, among other matters it is stated

that Prester John and the Nubians dug a chapel out of the rock
under Calvary in honour of the three kings " ct vocatur ill i

capclla 111 pai tibus ilhs capella Nubiyenorum ad reges in paaesentem
diem, sed barracim . ob invidiam obstnixeiunt " (p 158)
From the i<tth century onwards Pi ester Jolm haid found Ins

seat in Abyssinia It is then that Ira Mauro's great map (1459)
presents a line uty with the 1 ubne, " Qui il Presite Janni fa residentm
principal " When, nearer the end of the century (14S1 -1495), King

pitch, and brand thcmsclve^s with llie sign of the cioss in token of

then baptism " [Ltbro del oonoexmenio de todos reynosy 6-c
,
printed

at Madrid, 1877)
^ Indeed, we can cany the date back half a century further by the

evidence of a letter translated m Ludolf {Comment p 303) This
IS addressed from Shoa by the king Zara facob m the c^hth year of

his reign (1442) to the Abyssinian monks, dwellers at Jerusalem
The knig desires them to hght certain lamps in lire Church of the

Sepulchre, including "three in our chapel.'^ In the Jhlgerfahrt des

Rttten, Arnold von Harff (M9(>-I499, Cologne, 18O0, p 175), we
find it stated that the Abyssmians had theair chapel, to the

left of the Holy Sepulchre, between two pillars of the lempile, whilst

the Armenian chapel was oter theirs, reached by a stone staircase

alongside of the Indians (or Abyssiiu ms) This exactly corrc'^onds

with the plan and references given in Sanclys's Travels (1615), p 162,

which show the different chapels The first on the south, tlu

left looking from the body of the church, is " No 35—The chappell

of the AbWnes, cxvcr which the chappell of the Armenians. A
reference to Jerusalem, which wx5 procured through the kindness

of Mr Walter Besaiit, shows that the Abyssimans no longer have

a chapel or pnvdeges in the Church of the Sepulchre Between the

Armenians and the Copts they have beeen dcj>rivcd of these, and
even of the keys of their convent. 1 he resentment of King Theodore
at the loss of these privileges was one of the indirect causes whicli

led to the war between him and England in 1 867-68.
» Matthew Pans gives a letter from Philq^, prior of the Dominicans

in Palestme, which reached the pope in 1237, and v/hich speaks of

a prelate from whom he had received several letters, " qui praecst

omiubus quos Nestonana hacresis ab ecclcsia scparavit (cu,jus

praelatio per Indiam Majorem, ct per regnum saccrootis Johannis,

et per regna magis proxima Onenti diiatatur^ " We Iiavc httlc

doubt that Abyssinia was the " regnum " here indicated, though it

was a mistake to identify the Abyssinian Church with the Nestoorians
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olm II of Portugal was prosecuting inquiries regarding access to

iidia his first object was to open communication with " Prester

John of the Indies," who was understood to be a Christian potentate

in Africa. And when Vasco da Gama went on his voyage from
Mozambique northwards ho began to hear of “ Preste loham " as

reigning m the inteiior—^or rather, probably, by the light of his

preconce})tions of the existence of that personage m East Africa he
thus interpreted what was told him More than twenty years
later, when the firj&t book on Abyssinia was comjxwcd— that of

Alvarez—the title designating the King of Abyssinia is “ lYoster

John," or simply ‘ the Preste
"

On the whole subject m its older aspects, sec Ludolf's Htstorta
Aethtoptca and its Coinmcfiiary, passim 'the excellent remarks of

M d'AvezdC, compiising a coHopcctus of almost the whole essence

of the subject, arc in the l^ccueil de voyages ct de fn moites, pub-
lished by the boci^te de G^ographie, iv. 547-564 (Pans, X039)

Two German works of importance which have been iisal in this

article arc the interesting and suggestive Der Presbyter Johannes %n
^age und Oeschuhte, by Dr Gustav Opnert (2nd cd

,
Berlin, 1870),

and, most imjxirtant of all in its learned, careful and cnlictil collec-

tion and discussion of all the passages bcanng on the subject, Der
Pftester Johannes, by Friedrich Zarncke of Leipzig (1870-1879)
See also Sir H Yule’s Cathay and the Way 2 hither

^

p 173 seq
,
and

in Marco Polo (2nd ed ), 1 229-233, 11 539-54 s (H Y
)

PRESTIDIGITATION (from Lat. praesto, ready, and digitus^

finger), the art of conjuring by ninible-fingercd dexteuty,

particularly as opposed to the use of mechanical detites (see

Conjuring) Ihe Latin praestigium, illusion, paesUgtac,

tricks, and prae^iigtaior, juggler (from prae, before, and sttfigere,

to jirick), cover the same meaning though differently derived.

PRESTIGE, influence and autlionly exercised by reason of

high reputation. It is one of the few words which have gained

a intaning superior to that of original usage The word m
French, from which it has been borrowed by English, as m
lalin praesttgitim or praesitgiacy meant jugglers’ tracks, deceit,

imposture, and so is found in the i6th century. Ihe Latin
‘

stands for praestrigium^ from praestnugere, to bind or fasten

tight, hence to blindfold, others derive from praestinguere, to

diiken, obscure, deceive The word was at first generally used I

as foreign and italicized, thus the New English Dictionary

quetes Sir Walter Scott {Pauls Letters to hts Ktnsjolk^ 1S15)

for the earliest example in Enghsli of the modern usage,
“ Napoleon needed the dazzling blaze of decisive victory to

renew the charm or prestige , . . once attaihed to In^ name
and fortunes ” Other words derived from praesitgtum through

the French retain the ouginal meaning of juggling or conjuring

(see Presiidigitation)

PRESTON, JOHN (1587-1628), English Puritan divine, was '

bom at Heyford in Northamptonshire and was cduuiled at

Queens’ College, Cambridge (fellow 1609) He took orders,

and on becoming dean of his college drew large crowds to hear

his preaching On the duke of Buckingham’s adticc he was
appointed (baplain to Prince Charles in 1620, in 1622 he became
preacher at Lincolns Inn and master of Emmanuel (ollegt,

Cambridge. After the accession of Charles 1 he w^orked hard

on behalf of the Puritan cause, but could accomplish little or

nothing against Archlnshop I^ud. In theology he was a stanch
Calvinist and his writings had considerable popularity

PRESTON, a municipal, county, and parliamentary borough
and port, of Lancashiie, England, on the iivcr Kibble, 209 m.
N W. by N. from I.ondon by tlie London & North-Western
railway, served also by the Lancashire & Yorkshire railway

Pop (1891), 107,573, (1901), 112,989; at the beginning of the

19th century it was about 17,000 The nucleus of its site consists

of a ridge rising shaiply from the north bank of the river, while

the surrounding country, especially to the west about the estuary,

IS flat Among the numerous parish cliurcbes that of St John,
built m Decorated style in 1855, occupies a site which has
carried a church from early times Among se\'cral Roman
Catholic churthes, that of St Walpurgis (1854) is a handsome
building of Early Decorated cliaracter. Of public buildings

the most noteworthy is the large town hall, with lofty tower
and*;pire, in Early English style, built in 1867 fiom designs by
Sir Gilbert Scott.

The free public library and museum were cstablishc^d in 1879
by the trustees of E R. Hams, a prominent citizen. A new

building wks opened m 1893, Here is placed Dr Shepherd’s library,

founded m 1761, of nearly q<^oo volumes, as well as a collection of
pictures, &c

,
valued at ,^40,000, bequeathed by the late R Isewsham

The Hams institute, endowed by the above-named trustees with
;f4o,ooo, IS established m a building of classical style erected m 1840,
wherein are held science and art cl.ivscs, and a chemical laboratorv
IS mamlained For the grammai school, founded m 1550, abuildin^'
m the Tudor style was erected m 1841 by private shareholders,
hut in i860 they sold it to the corporation, who now have the
management of the scliool. The blue-cotd school, founded m 1701,
was in i8ir amalgamated wath the nation*'! schools A Victona
Jubilee ttcimical school was established undti a grant from the
Hams trustees m 1807 There is also a fhaf and dumb school
Preston is well supplied with public recreation grounds, including
Avenham Park, the Miller Park, with a statue of the 14th tarl
of Derby (d 1869), the Moor Pa«k, the Marsh, and the Deepdah
grounds, with an observatory Preston i« one of the principal stats

of the cotton manufactuic m Lancashire There are also iron and
brass foundries, engineering works, cotton inachincry works, and
boiler works, and some shipbuilding is ca4rud on In 1826 Preston
bc'Camc a creok of Lancaster, in 18^9 it was included m the new
jM^rl of Idcetwood, and m 184^ it v as created an jndejx.udcnt port
I he trade ol the port w'?s insignificant until tlic construction of

spacious docks, m conjunction wnth the dc*epening of the river

fiom the quays of Preston to its outf*ill m the Irish Sea, a distance
of 16 m

,
was b(gun m 18S4, and w^as earned out at a cost of over

one million sterling Tbt main wet dock, ojicncd in 1892, is ^240 ft

long and Tkdo ft wide The total quayage is over 8500 Imeal feet
The channel of the river has bcfii made straightir, and from docks
to sea deepened, so that the duck is accessible for vc-sscls of 17 ft

draught on ordinary sjirmg tide's A canal coimects Preston with
Lancaster
The parliamentary boiough, wdiicli iclurns two menibcrs, falls

between the Blackjxiol and Dai wen divisions of the county llu.

corjionitioii consists of a mayor, 12 aldermen and 36 councillors
Aica of municipal borough, 3971 acres

Pieston, Otherwise Prestune, was near the minor Roman
station at Wa^ton -1e-Dale and the great Roman road running

from Warrington passed through it It is mentioned in Domes-
day Book as one of Earl Tostig’s possessions which had fallen

to Roger of Poiitou, and on his defection it was forfeited to the

Crown ^ Hour}^ II about the year 1179 granted the burgesses

a charter by winch he confirmed to them the priMleges he had

granted to Newrastle-under-Lyire, the chief of wduch were a

free borough and a gild merchant. Ihis is the first of fourteen

royal charters which have been granted to Preston, the chief of

which are as follow^s John m 1199 confirmed to Preston all

the riglits granted by Henr>" 1 \ ’s charter and also their fair

of eight days ” from the Assumption (Aug 15) and a three

days’ fair from the eve of Saints Simon and Jude (Oct. 28)

Henry III m 1217 confirmed the summer fair but for five days

only, and gi anted a weekly market on Wednesday Edwsard 1 II

(1328), Richard II (1370), Henry IV (1401), Henry V. (1414),

Henry VI (1425) and Philip and Mar} (1557) (onfirmed the

previous charters Ihe weekly market, though granted for

Wednesday, w^as held as eaily as 1292 on Saturclay Elizabeth

in 1566 granted the town its great (barter which ratified and

exlendecl all previous grants, including the gild merchant, the

weekly market on Saturday and the two annual fairs, m August

for eight days and m October for seven days Charles II in

1662 and 1685 granted charters, by the latter of which an

additional weekly market on Wednesday was conceded and a

Three days’ fair beginning on the i6th of March The most

important industry used to be woollen weaving Elizabeth’s

charter granted to the corporation all fec^s received from the

sealing of cloth within the borough, and m 1571 the mayor
reported that the cloths iisuall)'' made near Preston were “narrow

white kearscs.” Other early industries were glove-making

and linen cloth. The first cotton-spinning mill was built in 1777

in Moor Lane, and in 1791 John Honocks built the Yellow

Factory. In 1835 there were forty factories, chiefly spinning,

yielding 70,000 1) of cotton yam weekly A gild existed

perhaps m Saxon times, but the grant of a gild merchant dates

from Henry II ’s charter, about 1179 The first gild of wLicli

there was any record was celebrated m 1528, at which it was

decided to hold a gild every twenty } cars. Up to 1 542, however,

they do not appear to have been very regularly celebrated, but

^ The Court Icot was held twice a year up to 1855
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since that year they have been and still are held at intervals of

twenty years A special gild mayor is appointed on each occa-

sion, The first mention of a procession at the gild is in 1500.

One of the most important items of business v/as the enrolling

of freemen, and the gild rolls are records of the population. In

1397 the gild roll contained the names of over 200 in-burgesses

and 100 foreign burgesse^s, in 1415 the number of in-burgesses

was 188, which in 1459 had declined to 72. In 1582 there were

over 500 in-burgesses and 340 out-burgesses There is no
evidence for, but rather against, the common statement that

Preston was burnt or razed to the ground during the Scottish

invasion of 1322 The town suffered severely from the Black

Death in 134^1350, when as many as 3000 persons are said

to have died, and again in the year November 1630 to November
1631, 1100 died of pestilence. During the Civil War Preston

sided with the king and became the headquarters of the Royalists

in Lancashire In February 1643 wSir John Seaton with a
Parliamentary force marched from Manchester and successfully

assaulted it A strong Parliamentary garrison was established

here and its fortifications repaired, but in March the earl of

Derby recaptured the town The Royalists did not garrison it,

but after demolishing the greater part of the works left it un-

fortified. After the battle of Marston Moor Prince Rupert
marched through Preston in September 1644 and earned the

mayor and bailiffs pnsoners to Skipton Castle, where they were

confined for twelve months On the 17th of August 1648 the

Royalist forces under theduke of Hamilton and General Langdale

were defeated at Preston by Cromwell with a loss of 1000 killed

and 4000 taken prisoners During the Rebellion of 1715 the

rebel forces entered Preston on the 9th of November, and after

proclaiming the Chevalier de St George king at the cross in the

market-place, remained here for some days, during which the

government forces advanced The town was assaulted, and on
the 14th of November General Forster surrendered his army of

about 1400 men to the king’s forces In 1745 Prince Charles

Edward marched through on the way south and north, but the

town took no part in the rebellion. The borough returned two
members from 1295 to 1331, ceased to exercise the privilege

on account of poverty till 1529, but since that date (except in

1653) It has always sent two representatives to parliament.

The cunous institution of the mock mayor and corporation

of Walton, which was at its foundation in 1701 a Jacobite

association, ceased after 1766 to be of any political significance

and lapsed in 1800. There was probably a church here in

Saxon times and it is believed to be one of the three churches in

Amoundemess mentioned in Domesday Book. In 1094 it is

named in a charter of Roger de Poictoii The early dedication

was to St Wilfrid, but probably about 1531, when it was rebuilt.

It was re-dedicated to St John At the time of the Reformation,

many, especially among the neighbouring gentry, clung to the

old faith, and there is still a large Roman Catholic population

There were two monastic foundations here a hospital dedicated

to St Mary Magdalene, which stood on the Maudlands, and a
Franciscan convent of Grey Fnars situated to the west of

Fnargate In the i8th century Preston had a high reputation

as a centre of fashionable society, and earned the epithet still

familiarly associated with it, “ proud

See H Fibhwick, History of the Parish of Preston (1900)

PRESTONPANS, a police burgh and watering-place of

Haddingtonshire, Scotland, on the Firth of Forth, 9J m E. of

Edinburgh by the North British railway Pop (1901), 2614

A mile to the east of the village is the site of the battle of the

2 1 St of September 1745, m which Pnnee Charles Edward and
his highlanders gained a complete victory over the royal forces

under Sir John Cope. Colonel James Gardiner was mortally

wounded after an heroic stand, and an obelisk m the grounds
of his house at Bankton, close to the battlefield, commemorates
his valour, while the ballad of Adam Skirving (1719-1803),
‘‘ Hey, Johnnie Cope * has immortalized the rout of Cope

Until the beginning of the 19th century, the salt trade was
prosecuted with great success, the pans having been laid down as
long ago as 1185, but the industry has declined. There are manu-

factures of fire-bneks, tiles and pottery, besides brewing and soap-
makmg In the vicinity there ib an extensive coal field Fisheries
are still of importance, although the bed of Pandore oysters (an
esteemed variety) has lost somethmg of its former fertility. There
are harbours at Morrison's Haven to the west and at Cockenzie
and Port Seton to the north-east, which practically form one
village, with a population of 1687. The cross of the barony of
Preston dates from 1617 Schaw's Hospital Trust, at one time
intended for the education and maintenance the children of
poor parents, has been modified, and the bequest is used to provide
free education and bursaries, while the building has been leased
by the tiustecs of Miss Mary Murray, who bequeathed /2o,oog
(afterwards increased to ^^30,000) for the traming of poor children
as domestic servants

PRESTWICH, SIR JOSEPH (1812-1896), English geologist,

was born at Clapham, Surrey, on the 12th of March 1812. He
was educated in Pans, Reading, and at University College,

London, where, under Dr D. Lardner and Edward Turner, he
paid special attention to natural philosophy and chemistry,

and gained some knowledge of mineralogy and geology. Circum-

stances compelled him to enter into commercial life, and until

he was sixty years of age he was busily engaged in the City as

a wine merchant He devoted all his leisure to geology. His
business journeys enabled him to see and learn much of the

general geology of England, Scotland and France, and this so

effectively that at the time of his death he ranked as the most
eminent of British geologists. As early at 1831 he commenced,
during holiday visits, to make a study of the coal-field of Coal-

brookdale m Shropshire, and the results of his observations

were communicated to the Geological Society of London m
1834 and 1836, and embodied in a memoir published in 1838
His name is, however, especially known in connexion with his

researches on the Eocene strata of the London and Hampshire
Basins (1846-1857) he defined the Thanet Sands and the

Woolwich and Reading Beds, and studied the sequence of

deposits and of organic remains and the method of formation

of these and the succeeding strata of London Clay and Bagshot
Beds So highly appreciated were his essays on the subject

that in 1849 awarded the Wollaston Medal by the
Geological Society of London, and in 1853 he was elected F R S
In the course of his observations he was led to study questions

of water supply and published in 1851 A Geological Inquiry

respecting the Waler-bearing Strata of the Country around London

y

a work that at once became a standard authority, and his

extensive kno\\ ledge in that respect procured him a seat on the

Royal Commission on Water Supply, appointed in 1866 From
1858 the question of the antiquity of man engaged his attention

On various occasions statements had been made as to the

association of flint implements formed by man with the bones
of extinct mammals which belonged to more remote periods

than those generally assigned for the appearance of the human
race on this earth, but the evidence adduced had usually been
disregarded by geologists as not affording sufficient proof of

the point Prestwich, together with Dr Hugh Falconer and
Sir John Evans, saw the desirability of a closer examination
of the facts, particularly in regard to the implements discovered

by Boucher de Perthes in the gravels of the Somme valley,

and their investigations in France and England yielded evidence
which proved that man existed contemporaneously with the

Pleistocene mammalia {Phil Trans
y 1861 and 1864). In 1865

a Royal Medal was awarded to Prestwich by the Royal Society

In 1866 he was chosen one of the commissioners appointed to

inquire into the several matters relating to coal in the United
Kingdom; and he subsequently contributed an important
Report on the Quantities of Coaly wrought and wvwrought, in the

Coalfields of Somersetshire and part of Gloucestershirey and anothei

Report on the Probabilities of finding Coal in the South of England

(1871) His researches on the Crag Beds of Suffolk and Norfolk,

his report on Brixham Cave, his papers on the Channel Tunnel
and the Chesil Bank, among others published during the years

1868-1875, may be mentioned.
In 1870 he married Grace Anne McCall (n6e Milne), niece of

Dr H Falconer, and author of the Haibour Bar and other

works (see Essays Descriptive and Btographtcal, by Grace, Lady
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Prestwich, edited by L, E. Milne, 1901) Prestwich retired

Irom business in 1872, and two years later he was invited to

take the chair of geology at Oxford, vacant through the death
of John Phillips. This post he occupied until 1887 During
his professorship he wrote his great \^ork entitled Geology,
Chemical, Physical and Straiigraphical (vol, 1 , 1886, vol. 11

,

1888).

On leaving Oxford Prestwich spent his remaining years m
his country house, Darent-Hulme, Shoreham, Kent, erected by
him ID 1869 There, although seventy-six years of age, he
maintained marvellous activity in geological research, devoting
his attention to the superficial deposits of the Darent valley, to

the occurrence of palaeolithic flint implements in the valleys

and of an earlier type since called eolithic, on the chalk
plateau of Kent, he likewise dealt generally with the raised

beaches and rubble-drifl of the south of England and their

relation to recent changes of level, llis latest publications were
Collected Papers on some Controverted Questions of Geology, and
On Certain Phenomena belonging to the Close of the Last Geological

Period and on their Bearing upon the Tradition of the Flood (1895)
He was knighted in 1896, and died on the 23rd of June m the
same year, at Shoreham in Kent.

See Life and Letters of Sir Joseph Prestwich, edited by his wife
(i«99)

PRESTWICH, an urban district in the Prestwich parlia-

mentary division of Lancashire, England, 5 m. N N.W. of Man-
(hester on the Lancashire &. Yorkshire railway Pop (1901),

12,839 It possesses cotton manufactures, but consists chicflv

of handsome mansions and villas inhabited by Manchester
merchants
PRETORIA, the administrative capital of the Union of South

Afri( a and of the province of the Transvaal, 46 m by rail N by
E of Johannesburg Pop. (1904) 36,839, of whom 21,114 were
whites Pretoria is situated on the banken veld or northern

slopes of the high veld, on both banks of the Aapies tributary

of the Limpopo, and is 4470 ft. above the sea, being 1300 ft.

lower than Johannesburg Built in a hollow surrounded by
hills, the aspect of the town with the river flowing through it and
its broad streets lined with willows is picturesque In summer
the heat and moisture are excessive, and the Aapies (which is

spanned by four bridges) is liable to floods

The town is regularly laid out in rectangular blocks of uniform
w idth The older part lies on the west side of the Aapies River
and between it and a smaller stream known as the Spruit. In
the centie of this part of Pretoria is Church Square, so named
from the Dutch Reformed Church which stood in it, but was
demolished in 1905 Government buildings on the south side

of the square contain the chambers of the Provincial Council

and other public offices They were erected m 1892 and are a
handsome block in Renaissance style, three-storeyed, with a cen-

tral tower surmounted by a statue of Liberty. On the north

side of the square are the law courts, on the west side the Post

Office The chief banking offices are also in the square.

Running east and west from Church Square is Church Street,

the chief business thoroughfare. A little east of Church Square
this street (mens on to Market Square, with commodious market
buildings. The former Presidency, the residence of Paul Kruger,
IS at the western end of the street near the Spruit Opposite it

is the Dopper Church, in which Kruger used occasionally to preach
Other churches m the heart of the town mclude the Anglican cathe-
dral, dedicated to St Alban, and the Presbyterian Church, both
in Schoemans Street, the Roman Catholic Church in Koch Street
with schools, convent buildings and extensive grounds, and the
new Dutch Reformed Church in Vormeulen Street In the north
of the town is the National Museum and adjacent are the Zoological

Gardens. Other public buildmgs are the government library, the
University College and the opera house East of the Aapies and
on the slopes of the hills are the residential distncts of Arcadia,
Sunnysido and Muckleneuk. Bryntinon, a suburb on the northern
slopes of the lulls, contains the residences of the chief officials,

including Government House. Here is Meinties Kop, with a broad
natural shelf midway below the summit This shelf was chosen
in 1909 as the site of the public offices of the Union. The designs
of Mr Herbert Baker were accepted lor two large blocks of identical

design connected by a semicircular colonnade (passing behind the
narrow kloof which bisects the shelf) Besides other open spaces
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there is Burger's park, originally planned, during the first British
occupation, as a botanical garden It is beautifully wooded and
through it runs the Spruit A park and sports ground at the western
end of the town contains the pedestal for a statue of President
Kruger The statue itself remamed for years at Louren^o Marques
and appears to have been lost Adjoining this park on the north
IS the cemetery Among those buried there are Kruger and many
of the British who fell during the war of 1899-1902 Signal Hill,
which rises 400 ft above the plain, is west of the park The plateau
at its foot was the site of the English laager during the war of
1 880-8 1, and IS now occupied by the ccntial railway station and
workshops North of the cemetery is the prison, a building
which replaces a notoriously insanitary gaol used dunng the
republican regime

The water supply of Pretona is drawn from the source of the
Aapies River, where nsc magnifieent springs 'I he rounlains, as
they are called, are 3 m west of Pretona Some 3 m north of
the town is the U onderboom, an enormous wild fig-tree, the only
one of its kind in the district At West Fort, 7 m from tlie town,
IS a leper asylum, at Watcrval, 15 m north, the British prisoners
captured by the Boers up to the fall of Pretona were confined
Thirty miles east by north of Pretona is the Premier Diamond mine.
Bronkhorst Spruit, where m December 1880 a detaelimont of
British soldiers was ambushed by the Boers, lies about 30 m cast by
south of the town

History —Pretona was founded in 1835, the ground on which
It stands being purchased by the Boer government from Mar-
thinus Pretorius It was made the centre of a new district

created at the same time, both town and district being named in

honour of Andries Pretonus By treaty between the South
African Republic (then comprising the distncts of Potchef-

stroom, Rustenburg, Pretona and Zoutpansberg) and the re-

public of Lydenburg, concluded at Pretoria in i860, the two
republics were united and Pretoria chosen as the capital of the

whole state, and in September of that year the Volksraad held

Its first meeting in the new capital Until 1864, however, when
the eivil war in the Transvaal ended, Potchefstroom remained

the virtual capital of the country. From that year the scat

of government has always been at Pretoria There in 1877 Sir

Theophilus Shepstonc proclaimed the annexation of the Trans-

vaal to Great Britian. In December 1880 it was invested by
the Boers, but held out until the conclusion of peace In 1881

the convention restoring self-government to the Transvaal was
signed at Pretoria From that time until 1900 the dominating

figure in the town was that of the president—Paul Kruger As
revenue flowed in from the gold-mines on the Rand many fine

buildings were erected in the capital, whuh was placed m rail-

way communication with Cape Town in 1893 and with Louren^o

Marques and Durban in 1895 To Pretoria Dr Jameson and his

troopers were brought prisoners (January 1896) after the fight at

Doornkop (to be handed over in a few days to the British govern-

ment), and thither also were brought the Reform Committee

prisoners from Johannesburg In May 1900 Kruger fled from

the town, wLich on the 5th of June surrendered without re-

sistance to Lord Roberts, despite its formidable encircling forts,

which however were never effectively armed On the 31 st of

May 1902 the articles of peace whereby the Boer leaders re-

cognized British sovereignty were signed at Pretoria, and five

)cars later there assembled m the capital the first parliament

of the Transvaal as a self-governing state of the British Empire

On the establishment of the Union of South Africa in 1910

Pretoria became its administrative capital, the scat of the legis-

lature being however at Cape Town The Transvaal parlia-

ment was replaced by a Provincial Council (see Transvaal:

§ History)

The town is governed by a municipality, which since 1903

has acquired control of the sanitar}^ service, water supply,

electric lighting and tramways In 1909 the proportional

representation system was adopted for the election of town

councillors

PRETORIUS, the family name of two of the early leaders of

the ** Trek '' Boers—Andnes Wilhelmus Jacobus Pretonus

and Marthmus Wessels Pretorius, father ana son

1. Andries Pretorius (1799-1853), a Dutch fanner of

Graaff-Remet, Cape Colony, and a descendant from one of the

earliest Dutch settlers in South Africa, left his home in the Great
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Trek, and by way of what is now the Orange Free State crossed

the Drakensberg into Natal, where he ainvcd m November
1838, at a tame when the emigraaiU there were without a re-

cognized leader Pretorius uas at once chosen commandant-
general and speedily collected a force to avenge the massacre
of Piet Retief and his party, who had been treacherously killed

by the Zulu kmg Dmgaan the previous February Pretorius’s

force was attacked on the i6th of December (“ Dingaan’s Day ”)

by over 10,000 Zulus, who were beaten off with a loss of 3000
men In January 1840 Pretorius with a comm^mdo of 400
burghers helped Mpande in his revolt against his brother Dmgaan
«ind w^v the leader of the Natal Boers in their opposition to

the British In 1842 he besieged the small Bntish garrison

at Durban, but retreated to Mantzburg on the arrival of re-

inforcements under Colonel (subsequently Sir) Josias Clocte

and afterwards exerted his influence witli the Boers in favour
of coming to terms with the British He remained in Natal as

a British subject, and in 1847 was chosen by the Dutch farmers

there to lay before the governor of Cape Colony the grievances

under which they laboured owing to the constant immigration
of natives, to whom locations were assigned to the detriment

of Boer claims. Pretorius went to Grahams Town, where Sir

Henry Pottinger (the governor) then was; but Sir Henry re-

lused to see him or receive any communication from him
Pretorius returned to Natal determined to abandon his faim and
once moic trek beyond the Biitish dominions Willi a con-

siderable following he was preparing to cross the Drakensh
when Sir Harry Smith, newly appointed governor of the Capo,
reached the emigrants’ camp on the Tug( la (Jan 18 j8) Sir

Harr> promused the farmers protection from the natives and
persuaded many of the party to icmain, but Pietonus departed,

and on the proclamation of British sovereignty up to the Vaal

fixed his residence in the Magalisbcrg, north of that river He
was chosen by the burghers living on both banks of the ^"aal

as their commandant-general At the request of the Boeis at

Winburg Pretorius crossed the Vaal in July and led the anli-

BriUsh party m their “war of freedom, ^ occupying Bloem-
fontein on the 20th of the same month In August he was
defeated at Boomplaats by Sir Harry Smith ai cl thereupon
retreated north of the Vaal, whcic he became leader of one of

the largest of the parties into which the trartS-Va<il Boers were
divided, and commandant-general of Potehefstroom and Rust-
enburg, his principal rival being Commandant-General A II

Potgieter. In 1851 he was asked by the Boer malcontents in

the Orange River Sovereignty and by the Basido chief Moshesh
to come to their aid, and he announced his intention of crossing

the Vaal to “ restore order in the Sovereignty His object,

howev^cr, was rather to obtain from the British an ?cknowledg-
tnent of the independence of the Transvaal Boers. Tlie British

cabinet having decided on a policy of abandonment, the pro-

posal of Pretorius was entertained. A reward of £2000 which
had been offered for his apprehension after the Bo()mplaats
(ight,was withdrawn, Pretorius met the British commissioners
at a farm near the Sand River, and with them concluded the

:onventioii (Jan. 17, 1852) by which the independence of the

Transvaal Boers was recognized by Great Britain Pretorius

'ccrossed the Vaal and at Rustenburg on the i6th of March was
cconciled to Potgicter, the follow ers of both leaders approving
ihe ccmvention, though the Potgietcr party was not represented

it the Sand River In the sarnie year Pretorius paid a visit to
Durban with the object of opening up trade between Natal and
the new repubhe He also in 1852 attempted to close the road
Lo the interior through Bechuanaland and sent a commando to

the western border against Sechele During this expedition
David Livingstone’s house at Kolobeng was looted. Pretorius
lied at his home at Magalisberg on the 23rd of July 1853. He
is described by Theal as the ablest leader and most perfect
repi csentative of the Emigrant Farmers ” In 1855 a new dis-

trict and a new town were formed out of the Potehefstroom and
Etustenburg districts and named Pretoria in honour of the late

commandant-general.
2 Marthinius Pretorius (1819-1901), the eldest son of

Andries, was appointed in August 1853 to succeed his father as

commandant-general of Potehefstroom and Rustenburg, two
of the districts into whu'h the Transvaal was then divided. In

1S54 he led his burghers against a chief named Makapan, who
had murdered a party of twenty-three Boers, includuag ten

women and children I he natives were blockaded m a great

cave in the Zoutpansberg and about 3000 were starved to death
or shot as they attempted to escape. HcWin^ thus chastised

Matapan’s clan, Pretonus turned his energies to the cieation of a

strong central gov'^emment, and from 1856 onward his dominating

idea appears lo have been the formation of one Boer state to

include tire Orange River burghers In December 1856 repre-

sentatives of the distiicts of Potehefstroom, Rustenhuig and
Pretoria met and drew up a constitution and on the 6lh of

January the “ South African Republic” was formally constituted,

Pretojius having been elected president on the previous day.

Though the Boers of the Lydenburg, Utrecht and Zoutpans-
herg diAtricls refused to acknowledge the new repubhe. Pretonus,

with the active co-operation of Commandant Paul Kruger (after-

wards President Kruger), endeavoured (1857) to bring about
the imion of the Orange Free State and the Transvaal, and a
comiTiando crossed the Vaal to support Pretorius. The attempt

at coercion failed, but m December i&SQ the partisans of Pre-

tonus in the Ficc State secured his election as president of that

republic Pretorius had just effected a rctonciliation of the

Lydenburg Boers with those of the other districts of the Trans-

vaal, ami hoping to complete his work of unification he accepted

the presidency of tiie Free State, assuming office at Bloemfon-
tein m February i860 But the condition of anaichy into

v;hich the Tiansvaal fell sliortly afterwards effectually weaned
the Free State burgliers from any thought of immediate amal-

gamation with their northern neighbours Pretorius howc\cr
continued to mtervene m the affairs of the Transvaal and at

I

length (April 15, 1863) resigned his Free State presidency

Acting as mediator between the various Transvaal parties Pre-

torius in Januaiy 1864 succeeded m putting an end to the civil

strife and in May followmg once more became president of the

South African Republar*—now for the first tune a united com-
munity. Conciliation was a marked featuie of his chaiacter

and to Pretonus more than any other man was due the welding

of the Transvaal Boers into one nation. Pretorius slured the

ideas of his father and the Emigrant Farmers generally con-

cerning the title of the state to indefinite expansion north, east

and west. Altlough he had much difficulty in maintaining

the authority of the republic over the natives within its recog-

nized borders, yet in April 1868, on the report of gold discoveries

at Tati, he issued a proclamation annexing to the Transvaal on
the west the whole of Bechuanaland and on the east terntoiy

up to and including part of Delagoa Bay. As; to Delagoa Bay
Portugal at onte protested and m 1869 its right to the bay was
acknowkdged by Pretorius, who in the same year w^is re-elected

president The right of the Boers to the whole of Bechuana-
land was not pressed by Pretonus in the face oi Bnti:sh op-

position, but in 1870, when the discovery of diamonds along the

lower Vaal had led to the establishment of many diggers’ camps,

an attempt was made to enforce the claims of the Transvaal to

that district. Pretonus aroused the hostility of the diggers by
granting an exclusive concession to one firm Realizing his

mistake, the concession was cancelled and in September 1870
he issued a proclamation notable as offering to the diggers very
large powers of self government. Pretorius went to tl'ie western

frontier and in repeated conferences with the Beehuana chiefs

attempted to get them to acknowledge the Boer contention and
by joining the Transvaal to “ save ” their territory from the

British. H is diplomacy failed, and finally, without consulting his

colleagues, he agreed to refer the question of the boundary to

the arbitration of Mr R. W. Keate, then heutenant-governor

of Natal The award, given on the^ 17th of October 1871,

was against the Boer claims. Pretorius loyally accepted the

decision, but it aroused a storm of indignation m the Transvaal

The Volksraad refused to ratify the award and Pretorius

resigned the presidency (November 1871).
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Froin this time Pretorius took Kttfe further part in public I

«"iffairs until after the first annexation of the state by Great
Britain, In 1878 he acted as chaarman a£ the committee of Boer
leaders who were seeking the restoration o£ the independence of

their country, and for his action m that capacity he was arrested

m Januaiy 1880 by order of Sir Garnet Wolseley on a charge
of treason (See the Blur Book [C. 2584] of 1880 for details

of this charge ) He was admitted to bail and shortly atterwarda

urged by Wolseley to accept a seat on the executive cotmciL
This offer Pretorius declined, but he consented to tour the
country with a proclamation by Wolseley cxjunseOing the Boers
to submit, and promising them self-government. In I^ecember
of the same year he was appointed, with Paul Kruger and P
Joubert, to carry on the government on the part of the insuigent

Boers He was one of the signatories to the Pretoria Conven-
tion and continued to act as a member of tlie Triumvirate until

the election of Kruger as president m May 1883 He then with-

drew from public life; but hved to see the country re-annexed

to Great Britain, dying at Potchefstroom on the iQth of May
iQoi. He IS stated to have disapproved the later developments
of Krugerism, and within foui months of his death visited Louis

Botha and Schalk Burger, on belialf of Lord Kitchener, with
the object of bringing the war to an end

For the elder Pretorius sec G M Theal, Compendium of the

History avd Geography of South Africa, 3rd ed (London, 1878),
and Hfiioiy of South Africa^ vol iv [183 ^ 1854] (london, 1893)
For the younger Pictoiius see vol. v of the same stru s.

PRETTY, a word usiidlly applied in the sense of pleasing m
appearance, without connoting those qualities which are

described as beautiful or handsome In Old Lngh’sh praeitig

meant tricky, cunning or wily, and is thus used to translate

the Latin sagaXj astutus^ calltdu^^ in a vocabulary of about 1000

Praeti meant a trick, and this w'ord is seen in many forms in

Dutch, cf the words fretUg^ sportive, fart^ trick A connexion

has been suggested with the Greek Tr^aKTtKo?, Tcparruv, to do,

make, tluough Latin pfactua, practire,perfoimancc; but \htNew
English Didtoticcry rejects these, as also Celtic sources, as un-

founded P rom ( unning ” to " skilful,’^ and thence to its use as

a term of general appreciation as is so often used by Pepys,

the development is easy.

PREVARICATION, a divergence from the truth, equivoca-

tion, quibbling, a want of plain-dealing oi straightforwardness,

especially a deliberate misrepresentation by evasive answers,

often used as a less offensive synonym for a he The Latin

praevancatio was specifiiallv applied to the conduct m an

action at law in which an advocate {prxievaruator) m collusion

with his opponent put up a bad case of deftmee Praetmi-

care meant literally to walk with the legs very wide apart, to

straddle, hence to walk crookedly, to stray from the direct road,

vancuSy straddling, beuig derived from iHirm, bow-kgged, a

word which has been connected etymologic ally with German
query tiansveise, across, and English queer

PREVEZA, or Prfvesa, a seaport of Albania, European
Turkey, m the vnlayet of lannina; at the entrance to the Gulf

of Arta, an inlet of the Ionian Sea Pof> (1905), 6^00, of whom
about four-fifths are Christian Albanians or Greeks, and one-

fifth Moslems The town is surrounded bv dense olive groves,

and most of its houses stand m their own gardens The har-

bour IS small, and closed to large vessels by a bar of sand; but

it IS a port of call for the Austrian Lloyd steamers, and
annually accommodates about 1500 sm^U vessels, the majority

of which are engaged in the coasting trade. Preveza exports

dairy produce, valonia, hides and wool, olives and ohve od.

The yearly value of its trade vanes from about £yo,ooo to £80,000.

About 3 m. north are the ruins of Nicopolis (g.v ).

PREVOST, ANTOINE FRANCOIS (1697-1763), French author

and novelist, was born at Hesdm, Artois, on the ist of April

1697 He first appears with the full name of Prdvost d^Exiles

in a letter to the booksellers of Amsterdam in 1731. His fether,

Li6vm Provost, was a lawyer, and several members of the family

had embraced the ecclesiastical estate Provost was educated

at the Ifesuit school of Hesdin, and in 1713 became a novice of
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the order m Paris, pairsuing his studies at the same time at the

college of La Fl^che At the end of 1716 he left the Jesuits to

jom the army, but he soon tired of life in barracks, and returned

to Pans in 1719 with the idea, apparently, of resuming his

novitiate. He is said to have travelled in Holland about this

time; m any case he returned to the army, this time with a

commission. Some of his biographers have assumed that he

suffered some of the misfortunes assigned to his hero Des Grieux.

How ever that may be, he jomed in 1719-1720 the learned com-
munity of the Benedictines of St Maur, with whom he found

refuge, he himself says, after the unlucky termination of a love

affair. He took the vows at junu^ges in 1721 after a year's

novitiate, and received in 1726 priest’s orders at St Germer
de Flaix He residc'd for seven years in various houses of the

order, teaching, preachmg and studying In 1728 he was at the

abbey of St Gcrmam-dcs-Pr^s, Paris, where he was engaged on
the Gallia, chrtsitana, the learned work undertaken by the monks
m continuation of the w'orks of Denys de Sainte-Marthe, who
had been a member of their order. His restless spirit made
him seek from the Pope a transfer to the easier rale of Clun>

;

but without waiting for the brief, he left the abbey without

leave (1728), and, learning tl at his superiors had obtained a

leiiYe de cachet against him, fled to England.

In London he acquued considerable knoulc'dgo of English history
and literature, traceable throughout his wnluigs Biioie leaving
the Benedictines Prevosfc had begun his most famous romanco.
M6ntoi,es et avantures d*uH homme de qualiU ifut s'ea retni du movde,
the fi st four volumes of which w ere published in Pans m 1728,
and two years later at Amsttidam In 1729 he Idt Engjand for

Ifolland, where he began to publish (Utrecht, 17,0) a romance,
the material of which, at least, had been gathered in l.ondon—Le
Pktlosophe anglais^ ou Histotre de Monsieu/r Cleveland, fils natutel

de Cromwell, icrite par lui'mcsme, et traduite de Panglct^ (Pons,

17 31-1739, 8 vols
,
but most of tlic existing sets arc partly Pans

anil partly Utneht) A Mninous fifth volume (Uticcnt, 1734)
eentaiiud attacks on the Jcsuihi, and an English translation of

the whole appeared in 1734 Meanwhile, during his residence at

the Hague, he engaged on a translation of the His/orta of De Thou,
and, relying on the popularity of his first book, published at Amstex-
d<am a Su>^ m three volumes, formmg volumes v

,
vi

,
and vn of

the original Mimoires et avardures d'tm hxrnime dc quahfi The
seventh volume contained the famous Manon Le<9caut, separately
published m Pans in 1731 as Les Avenfures du chevaltei des Grieux
£* de Manon Lescaut, par Monsieur D . Tlur Ixiok was eagerly
lead, ehicfiy in piiaUd copies, as it was forbidden in France In

1733 he left the Hague for London in company with a lady who?e
character, as gi\cn by Pr6vost\ enemies, was far from desir.iblc

In London lie tdittd a weekly gazette on the model of Addi*oii*s

Spectator, Le Pour et centre, which he contmued to produce, with
short Intel vals, until 1740

In tlie autumn of 1734 PnSvost was reconciled with the Benc-

du tines, and, returning to Fiance^ was received in the Bene-
dictine monasteiy of La Croix-Saint-Leufroy m the diocese of

Evreux to pass through a new, though brief, noMtiatc* In

1735 dispensed from residence in a monastery by
becoming ainiuncr to the prime de Conti,, and in 1754 obtained

the priory of St Geoiges de Gesnes. He continued to pro-

duce no\xls and translations from the English, and, with the

exception of a brief exile (1741-1742) spent in Brussels and
Frankfort, he resided for the most part at Chantilly until his

death, which took place suddenly while he was walking in the

neighbouring wwds on the 23rd of December 1763. Hideous
particulars have been added, but the cause of his death, the

rupture of an aneurism, has been definitely established. Stories

of Clime and disaster were related of Provost by his enemies, and
diligently lepeated, but they have proved to be as apocryphal

as the details given of his death.

Manon Lesraut, one of the greatest novels of tlit' century, la very
short; it is entirely fice from improlmWe uicident, it is penetrated
by the truest and most cunningly maiiag<.*d feeling

^
and almost

every one of its characters is a triumph of (hat analytic portraiture

which IS the secret of the mo<lcrn no\ el The chevalier cies Gricux»

the hero, is probably the most perfect example of the carrying

out of the sentiment All for love and the world well lost ’* tliat

exifltsm fiction, at least whei e the circumstances are those oforthnaiy

and proliable life Tibcrgo. hxs fnend, is hardly inferior in the

difficult part of mentor and reasonable man Lescaut, the lurome’s

brother, has vigorous touches as a bully and Bohemian; but the

j

triumph of the b<x>k is Manon herself. Animated by a re.il affection



312 PREVOST,
for her lover, and false to him only because her love of splendour,
comfort and luxury prevents her from welcoming privation with
him or for him, though in effect she prefers him to all others, perfectly

natural and even amiable in her degradation, and yet showing the
moral of that degradation most vividly, Manon is one of the most
remarkable heroines in all fiction She had no literary ancestress,
she seems to have sprung entirely from the imagination, or perhaps
the sympathetic observation, of the wandering scholar who drew
her Only the Pnneesse de Clives can challenge comparison with
her before or near to her own date, and in Manon Lescaut the
plot IS much more complete and interesting, the sentiments less

artificial, and the whole story nearer to actual life than in

Madame de la Fayette's masterpiece Pr6\ost’s other works
include Le Doyen de KtlUnne, histotre morale, composi, sur Us
nUmoires d*une tllustre famtlle d*Ireland (Pans, 1735, and part,
the Hague, 17^9, 3rd, 4th and 5th parts, 1740), 1 out hour Vamour
(t735). a translation of Dryden's tragedy, Hxstoire dune Grecque
moderne (Amsterdam [Pans], 2 vols , 1740), Htsiotre de Marguerite
d'Anjou (Amsterdam [Pans], 2 vols

, 1740), Mimoires pour servtr a
Vhtstoire de (Amsteraam 1741), Campagnes phtlosophtques.
ou mimotres . contenant Vhtstoire de la guerre direlande
(Amsterdam, 1741), Histotre de Guillaume le Conquirant (Pans,
1742), Htstoire ginirale des voyages (15 vols. Pans, 1746-1759,
continued by other writers)

,
translations from Samuel Richardson,

Pamela (4 vols, 1742) Leitres anglaises ou Histotre de Miss Clansse
Harlowe (6 vols

,
London, 1741) ,

Nouvelles lettres anglaises, ou Htsiotre
du chevalier Grandtsson {AmsiQTdd.m, 3 vols, 1755), Mimoires pour
servir a Vhtstoire de la vertu (Cologne, a vols

, 1762), from Mrs
Sheridan's Mimoires of Miss Sidney Btduiph

^
Histotre de la maison

de Stuart (3 vols , 1740) from Hume's History of England to i6SS^
Le Monde moral, ou Mimoires pour servtr a Vhtstoire du cceur
humain (2 vols , Geneva, 1760), dec

For the bibliography of Provost's w^orks, wdiich presents many
complications, and for documentaiy evidence of the facts of hi*"

life see H Harnsse, L'Abbi Privost (1896), also a thesis (1898) by
V hchroeder

PROVOST, CONSTANT (1787-1856), French geologist, was
bom m Pans on the 4th of June 1787, and was son of Louis

Provost, receiver of the rentes of that city He was educated

at the Central Schools, where, inspired by the lectures of G
Cuvier, Alexandre Brongniart and A Dum^ril, he determined

to devote himself to natural science. He took his degree m
Letters and Sciences m 1811, and for a time pursued the study

of medicine and anatomy. Mainly through tne influence of

Brongniart he turned his attention to geology, and during the

years 1816-1819 made a special study of the Vienna Basin where
he pointed out for the first time the presence of Tertiary

strata like those of the Pans Basin, but including a senes of

later date His next work (1821) was an essay on the geology

of parts of Normandy, with special reference to the Secondary
strata, which he compared with those of England From 1821-

1829 he was professor of geology at the Athenaeum at Pans,

and he took a leading part with Ami Bou6, G P Deshayes and
Jules Desnoyers m the founding of the Geologual Society of

France (1830) In 1831 he became assistant professor and after-

wards honorary professor of geology to the faculty of sciences

Having studied the volcanoes of Italy and Auvergne, he
oppos^ the views of von Buch regarding craters of elevation,

maintaining that the cones were due to the material succes-

sively errupted Like Lyell he advocated a study of the causes

or forces now in action in order to illustrate the past One of

his more important memoirs was De la Chronologte des terrains

et du synchromsme des formattons (1845) He died in Pans
on the 17th of August 1856

Memoir with portrait, by J Gosselet, Ann soc giol du nord,

tome XXV 1896

PROVOST, EUGRNE marcel (1862- ), French novelist,

was bom m Pans on the ist of May 1862 He was educated
at Jesuit schools in Bordeaux and Paris, entering the £cole

Polytechnique in 1882 He published a story in the Clatron

as early as 1881, but for some years after the completion of

his studies he applied hi:» technical knowledge to the manu-
facture of tobacco He published m succession, Le Scorpion

(1887), Chonchette (1888), Mademoiselle Jau^re (1889), Coustne
Laura (1890), La Confession d'un amant (1891), Lettres de femmes

(1892), VAutomne d'une femme (1893), and in 1894 he made a
great sensation by an exaggerated and revolting study of the

results of Parisian education and Parisian society on young

C.—PRIAM
girls, Les Detm-merges, which was dramatized and produced
with great success at the Gymnase on the 21st of May 1895
Le Jardin secret appeared in 1897, and in 1900 Les Vierges

fortes

f

and a study of the question of women’s education and
independence in two novels Fredertque and Lea UHeureux
minage (1901), Les Lettres d Fran(otse (1902), La Pnneesse
d'Erminge (1904), and VAccordeur aveugle (iQc^) are among his

later novels An amusing picture of modern German manners
is given in his Monsieur et Madame Moloch (1906) He had a
great success in 1904 with a four-act play La Plus fatble, produced
at the Com6die Fran^aise In 1909 he was elected to the

Academy
PREVOST, PIERRE (1751-1839), Swiss philosopher and

physicist, son of a Protestant clergyman in Geneva, was born
in that city on the 3rd of March 1751, and was educated for a

clerical career But he foisook it for law, and this too he quickly

deserted to devote himself to education and to travelling. He
became intimate with J J Rousseau, and, a little later, with

Dugald Stewart, having previously distinguished himself as a

translator of and commentator on Euripides Frederick II

of Prussia secured him in 1780 as professor of philosophy, and
made him member of the Akad6mie der Wissenschaftcn in Ber-

lin He there became acquainted with Lagrange, and was thus

led to turn his attention to physical science After some years

spent on political economy and on the principles of the fine

arts (in connexion with which he wrote, for the Berlin Memoirs

j

a remarkable dissertation on poetry) he returned to Geneva and
began his work on magnetism and on heat Interrupted
occasionally in his studies by political duties, in which he was
often called to the fiont, he remained professor of philosophy

at Geneva till he was called in 1810 to the chair of physics

He died at Geneva on the 8th of April 1839
Prdvost published much on philology, philosophy, and political

economy, but he will be rememnered mainly for having published
with additions of his own, the Traxti de physique of G L Le Sage,
and for his enunciation of the law of exchange in radiation His
scientific publications included De VOrtgine de^ forces magnittques
(1788), Pecherches physico-micantques sur la chaleur (1792), and
Essat sur le calortque rayonnant (1809)

PREVOST-PARADOL, LUCIEN ANATOLE (182^-1870),
French man of letters, was born in Pans on the 8th of August
1829 He was educated at the College Bourbon and entered the

Ecole Normale In 1855 ke was appointed professor of French
literature at Aix He held the post, however, barely a year, re-

signing It to become a leader-writer on the Journal des dehats He
also wrote in the Courrier du dimanche^ and for a very short

time in the Presse. His chief works are Essais de politique et de

htterature (three series, 1859-1866) and Essais sur les moralistes

francais (1864) He was, however, rather a journalist than a
writer of books, and was one of the chief opponents of the empire
on the side of moderate liberalism He underwent the usual

difficulties of a journalist under that regime, and was once im-
prisoned In 1865 he was elected an Academician The ac-

cession of Emile Ollivier to power was fatal to Pi6vost-Paradol,

who apparently believed in the possibility of a liberal empire,

and consequently accepted the appointment of envoy to the

United States This was the signal for the most unmeasured
attacks on him from the republican party He had scarcely

installed himself in his post before the outbreak of war between
France and Prussia occurred. He shot himself at Washington
on the iith of July 1870, and died on the 20th

PREY (O. Fr. preie, mod proie, Lat. praeda, booty, from
prae and the root hed—seen in prehendere, prendere, to grasp),

booty, spoil, plunder taken in war, by robbery, or other violent

means; particularly the quarry, the animal killed for food by a

carnivorous animal ; a beast or bird of prey A particular usage
for that which is saved from any trial of strength or battle is

familiar from the Bible (Jer xxi. 9),
“ his life shall be unto him

for a prey
”

PRIAM (Gr. Hp/a/xo?), in Greek legend, the last king of Troy,

son of Laomedon and brother of Tithonus. Little is known of

him before the Trojan War, which broke out when he was ad-

vanced in years. According to Homer (Iliad, 111 184) m his
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youth he fought on the side of the Phrygians against the Ama- fulness of nature Sailors invoked him in distress and fishermen
zons. He had fifty sons and fifty daughters, and possessed im- prayed to him for success He gradually came to be regarded
mense wealth. He appears only twice on the scene of action as the god of sensuality. His symbol was the phallus, an em-
dunng the war—to make arrangements for the duel between blem of productivity and a protection against the evil eye. The
Pans and Menelaus, and to beg the body of Hector for burial first fruits of the gardens and fields, goats, milk and honey,
from Achilles, whom he visits in his tent by night He was said to and occasionally asses, were offered to him He was sometimes
have been slain by Neoptolemus, son of Achilles, during the sack represented as an old man, with a long beard and large genitals,

oiTxoy (y\rg\\yAenetd,n 512). See under Troy, on the legends wearing a long Oriental robe and a turban or garland of vme-
PRIAPEIA9 a collection of poems (about eighty m number) leaves, with fruit and bunches of grapes in his lap. Amongst

m various metres on the subject of Priapus. Xt was compiled the Romans, rough wooden images, after the manner of the

from literary works and inscriptions on images of the god by hermae, with phallus stained with vermilion, were set up m
an unknown editor, who composed the introductory epigram, gardens His image was placed on tombs, as symbolizing the
From their style and versification it is evident that the poems doctrine of regeneration and a future life, and his name occurs

belong to the best period of Latin literature. Some, however, on sepulchral inscriptions In his hand he carried a bill-hook or

may be interpolations of a later period They will be found m club, while a reed on his head, shaking backwards and forwards

F Bucheler’s Petromus (1904), L. Muller’s Catullus (1870), and in the wind, acted as a scarecrow.
E. Bahrens, Poetae laltnt minores, 1 (1879) PRIBILOF ISLANDS (often called the Fur Seal Islands,

PRIAPULOIDEA, a small group of vermiform marine crea- ' Russian equivalent, Kotovi ), a group of four islands, part
lures, they have been usually placed in the neighbourhood of of Alaska, lying m Bering bea in about 56° 50' N. and 170° W

,

the Gephyrea, but their position is uncertain and it is doubtful about 200 m. N of Unalaska and 200 m. S of Cape Newenham,
if they are to be regarded as coelornate animals. Ihey are the nearest point on the mainland. The prmcipal islands are

cylindrual worm-likeanimals,with a median anterior mouth quite
I
St Paul (about 35 sq m

, 13 m long, from N E. to S W ,
max-

devoid of any armature or tentacles The body is ringed, and ! imum width about 6 m
,
named from St Peter and St Paul’s

often has circles of spines, which are continued into the slightly
j

Day, on which it was discovered) and St George (about 27 sq m
;

protrusible pharynx. The alimentary canal is straight, the ! 10 m. long, maximum width, 4 m.; probably named after Pri-

anus terminal, though in Pnapulus one or two hollow ventral bilof’s ship), about 30 m S E., Otter and Walrus islets, the former
diverticula of the body-wall stretch out behind it The nervous 1 covering about 4 sq. m ,

and the latter merely a reef covering

system, composed of a ring and a ventral cord, retains its > about 64 acres, are near St Paul. In 1907 the native popula-

C

primitive connexion with the ectoderm

There are no specialized sense-organs or

vascular or respiratory systems There is

a wide body-cavity, but as this has no
connexion with the renal or reproductive

organs it cannot be regarded as a coelom,

but probably is a blood-space or haemo-

The Priapuloidea are dioecious, and
their male and female organs, which are

one with the excretory organs, consist of a
pair of branching tufts, each of which opens
to the extenor on one side of the anus
The tips of these tufts enclose a flame-

cell similar to those found in Platyhel-

minths, &c
,
and these probably function

as excretory organs As the animals

become adult, diverticula arise on the

tubes of these organs, which develop

either spermatozoa or ova. These pass

out through the ducts. Nothmg is

known of the development. There are

Pnapulus caudatus, three genera (1 )
Pnapulus, with the

Lam (Nat size )
a, species P caudatus, Lam

,
of the Arctic

Mouth, surrounded by Antarctic and neighbouring cold

seas, and P. bicaudatus, Dan
,

of the

north Atlantic and Arctic seas
; (11 ) Prtapulotdes australis,

de Gueme, of the southern circumpolar waters; and (111

)

Haheryptus, with the species H . sptnulosus, v Sieb
, of

northern seas. They live in the mud, which they eat, in

comparatively shallow waters up to 50 fathoms

Authorities

—

Apel .
Zettschr wtss Zool (1885), vol xlii

,
Scharff,

Quart Journ Mtc Sci (1885), vol. xxv
;

Ehlers, Zettschr. wtss

Zool (i86i). vol XI
;
Schauinsland, Zool Anz (1880), vol ix.: De

Guerne, Mission scientifique du Cap Horn (1891), vol vi
,
Michacl-

sen, Jahrb Hamburg-Aust (1888), vol. vi (A H. S)

PRIAPUS, in Greek mythology, son of Dionysus (or Adonis
or Hermes) and Aphrodite (or Chione). He is unlmown to Homer
and Hesiod. The chief seat of his worship was the coast of the

Hellespont, especially at Lampsacus, which claimed to be his

birthplace Thence his cult extended to Lydia, and by way of

the islands of Lesbos and Thasos to the whole of Greece (espe-

cially Argohs), whence it made its way to Italy, together with
that of Aphrodite. Priftpus is the personification of the fruit-

tion was 263— 170 on St Paul and 93 on St George Only agents

of the United States or employes of the lessees are permitted

as residents on the islands. The islands are hilly and vol-

canic—Bogoslof, a crater on St Paul, is 600 ft. high—without

harbours, and have a mean annual temperature of about 35 7^ F
,

and a rainfall of about 35 in There are only two seasons

—

rainy summers lasting from May to October, and dry winters

from November to April The flora is restricted to ferns,

mosses and grasses, though there are some creeping willows anci

small shrubs The largest seal rookery, containing about 80%
of the seals in the Pribilofs, is on St Paul. The seals found here

are a distmct variety {Callorhinus alascanus),vi\th. much better

fur than that of any other vanety. Besides the fur seal there

are blue and grey foxes (more on St George than on St Paul),

and on St George Island and on the Walrus reef there are great

bird rookeries—the breeding places of immense numbers of

gulls, sea-parrots, auks, cormorants and arries {Lomvta arra).

The islands were first sighted in 1767 by Joan Synd, and were

visited in 1786 by Gerasim Pnbilof, who discovered the fur seal

rookeries for which they became famous. From Russia the

islands passed with Alaska to the United States m 1867. From
1870 to 1890 the United States government leased the islands

10 the Alaska Commercial Company. In 1890 the monopoly

passed to the North American Commercial Company. But
the industry shrank considerably owing to pelagic sealing. The
season during which land hunting is allowed on the islands

includes June, July, Septembei and October. (See also Seal
and ^Bering Sea Arbitration.)

PMBRAM, a town of Bohemia, Austria, 39 m. S W of Prague

by rail. Pop. (1900), 13,576, together with the adjoining towm-

ship of Birkenberg, 19,119, almost exclusively Czech It lies

in a valley between the hills of Birkenberg and Heiliger Berg,

and in its neighbourhood are the lead and silver mines which

belong to the Austrian government and are w^orked in nme shafts,

two of which, the Adalbert shaft (3637 ft ) and the Maria shaft

(3575 ft ), are the deepest in the world The mines have been

worked for several centuries, but their actual prosperity dates

from 1770, when the smking of the Adalbert shait began They

yield yearly an average of 80,000 Ib of silver and 1900 tons of

lead At the top of the Heiliger Berg (1889 ) is a church

with a wonder-working image of the Virgm, which is the chief

place of pilgrimage m Bohemia
PRICE, BARTHOLOMEW (1818-1898), English mathematician

and educationist, was born at Coin St Denis, Gloucestershire,
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in i8i8. was educated at Pembroke CoHege, Oxford, of

which college (after taking a fir^t class m mathematics in

1840 and gaming the university mathematical scholarship

in 1842) he became fellow in 1844 and tutor and mathematical

lecturei m 1845 took a leading position in the

mathematical teaching of the university, an<l published trea-

tises cn the Differential calndus (in 1848) and the Infimtesmal
caladus (4 vols

,
1852-1860), which for long w^ere the recognized

textbooks there This latter work included the differential

and integral calculus, the calculus of variations, the theory of

attractions, and analytical mechanics In 1853 he was ap-

pointed Sedleian professor of natural philosophy, resigning it

m June 1898 Kis chief public activity at Oxford was in con-

nexion with the hebdomadal council, and with the Clarendon

Press, of which he was for many years secretary He was
also a curator of the Bodleian Library, an honorary fellow of

Queen’s College, a governor of Winchester College and a visitor

of Greenwich Ohservatory In 1891 he was elected Master of

Pembroke College, which dignity earned with it a canonr}' of

Glonc'ester Cathedral. He died on the 29th of December 1898

See Monthly Notices of the Royal Astronomical Society (1899)
PRICE, BONAMY (iSoy-iisS), English political economist,

WHS bom at St Peter Port, Guernsey, on the 22nd of May 1807
He entered at Worcester ('ollege, Oxford, in 1825, where he took

a double first in 1829 From 1830 to 1850 he was an assistant

master at Rugby school. He then lived for some years in

London, being engaged m business and literary work, and was
appomted to serve on various royal commissions He married

in 1864 In 1868 he was elected Drummond professor of politi-

cal economy at Oxford, and was thrire re-elected to the post,

whu h he held till his death In 1S83 he was elected an honorary

fellow of his college In addition to his professorial work, he

was in much request as a popular lecturer on political economy
He died in London on the 8lh of January 1888 His principal

publications, exclusive of pamphlets, were : The Principles

of Currency (1869), Currency and Banking (1876), Chapters on
Practical Political Economy (1878)
PRICE, RICHARD (1723-1791), English moral and political

philosopher, son of a dissenting mimster. was born on the 23rd

of Februaiy 1 723, at Tynton, Glamorganshire. He was educated

pnvately and at a dissenting academy in London, and became
chaplain and companion to a Mr Streatfield at Stoke Newington
By the death of Mr Streatfield and of an umle m 1756 his cir-

cumstances wTre considerably improved, and in 1757 he married
a Miss Sarah Blundell, originally of BcJgrave in Leicestershire

In 1767 he published a volume of sermons, which gamed him
the acquaintance of I^ord Shelburne, an event which had much
mfluence in raising his reputation and determining the char-

acter of his subsequent pursuits It was, however, as a writer on
financial and political questions that Price became widely known
In 1769, in a letter to Dr Franklin, he wrote some observations

on the expectation of lives, the mcrease of mankind, and the

population of Ixmdon, which were published in the Philosophical

Transactions of that year, in May 1770 he communicated to

the Royal Society a paper on the proper method of calailating

the \ allies of contingent reversions The publication of these

papers is said to have exercised a beneficial influence in draw-
ing attention to the inadequate calculations on which many
insurance and Ixmefit societies had recently been formed In

1769 Price received the degree of D D from the university of

Glasgow. In 1771 he published his Appeal to the Public on

the Subject of the National Debt (ed 1772 and 1774) This
pamphlet excited considerable controversy, and is supposed to

have influenced Pitt in re-establishing the sinking fund for the

extinction of the national debt, which had been created by
Walpole m 1716 and abolished in 1733 The means, however,
which Pnee proposed for the extinction of the debt are described

by Lord Overstone ' as a sort of hocus-pocus marhmerv,*^ sup-

posed to work “ without loss to any one,^* and consequently

unsound.

* Lord Overstone reprinted in 1837, for private circulation, Pnee's
and other rare tracts on the national debt and the sinking fund.

Price then turned his attention to the question of the American
colonies He had from the first been strongly opposed to the
war, and m 1776 he published a pamphlet entitled Observations

on Civil Libertyand the Justice and Policy of the IL or with America
Several tliousand copies of this work were sold within a few
days, a cheap edition was soon issued, the pamphlet was ex-

tolled by one set of politicians and abused bv another; amongst
its cntics were Dr Markham, archbishop of Vork, John Wesley,

and Edmund Burke, and Price rapidly became one of the best-

known men m England He was presented with the freedom of

the city of London, and it is said that his pamphlet had no in-

considerable share in determining the Amciicans to declare their

independence A second pamphlet on the war with Amenra,
the debts of Great Britain, and kindred topics followed in the

spring of 1777 His name thus became identified W'lth the cause
of American independence He w^as the intimate friend

of Franklin, he corresponded with Turgot, and m the winter

of 1778 he w^as invited bv Congress to go to America and assist

m the financial administration of the states. This offer he
refused from unwillingness to quit his own country and his

family connexions In 1783 he received the degree of D D from
Yale College

One of Price’s most intimate friends was Dr Priestley, in spite

of the fact that they took the most opposite view's on morals
and metaphysics. In 1778 appeared a published correspon-

dence between these two liberal theologians on the subjects

of materialism and necessiU
,
wherem Price maintains, in opposi-

tion to Priestley, the free agency of man and the unity and
immateriality of the human soul Both Price and Priebtley were
what would now vaguely be called Unitarians,^’ though they
occupied respectively the extreme right and the extreme left

jxisition of that school Indeed, Price’s opinions would seem
to have been rather Anan than Socinian

The pamphlets on the American War made Price famous
He preached to crowded congregations, and, w’hen Lord Shel-

burne acceded to power, not only was he offered the post of

private secretary to the premier, but it is said that one of the
paiagraphs in the king s speech was suggested by him and even
inserted in his words In 1786 Mrs Price died There were no
children by the marriage, his own health was failing, and the

remainder of his life appears to have been clouded by solitude

and dejection. The progress of tlie French Revolution alone

cheered him On the 19th of April 1791 he died, worn out

with suffering and disease

The philosophical importance of Price is entirely in the region
ol ethics The Review of the Principal Questions tn Morals (1757,
3rd ed revised, 1787) contains his wliole theory It d ut t
lb divided into ten chapters, the hist of which, though
a smill part of the whole, completes his demonstration laeory

of ethical theory The remaining chapters investigate details
of minor importance, and are especially interesting as showing his

relation to Butler and Kant (ch m and ch. v 11 )
The work is pro-

fessedly a refutation of Hutcheson, but is rather constructive than
polemical The theory he propounds is tlo'>cly aUicd to that of
Cudv/orth, but is interesting mainly in comparison with the sub-
sequent theories of Kant

I Right and wrong belong to actions tn themselves By this
he means, not that the ethic^ value of actions is independent of
their motive and end (see ch vi), but rather that it is unaffected by
consequences, and that it is more or less invariable for intelligent

beings II This ethical value is perceived by reason or under-
standing (which, unlike Kant, he does not distinguish), which intui-

tively recognizes fitness or congruity between actions, agents and
total circumstances Arguing that ethical judgment is an act of
discrimination, he endeavours to invalidate the doctrine of the
moral sense (see Shaftesbury and Hutcheson) Yet, in denying
the importance of the emotions in moral judgment, he is driven
back to the admission that right actions must be giatcful " to
us, that, in fact, moral approbation includes both an act of the under-
standing and an emotion of the heart Still it remains true that
reason alone, in its highest development, would be a sufficient guide
In this conolution he is in dose agreement with Kant, reason is

the arbiter, and right is (1) not a matter of the emotions and (2) not
relative to imperfect human nature. Price’s mam point of differ-

ence with Cudworth is that while Cudworth regards the moral
entenon as a ySviM or modification of the mind, existing in germ
and developed by circumstances, Price regards it as acquired from
the contemplation of actions, but acquired necessarily, immediately,
intuitively. In his view of disinterested action (ch. 111 )

he adds
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nothing to Butler, III. Happiness he regards as the only end,

conceivable by us, of divine Providence, but it is a happiness
wholly dependent upon rectitude Virtue tends always to happi-

ness, and in the end must produce it in its perfect form
Works—^Besides the above-mentioned, Price wrote an Essay on

the Populatton of hnpand (2nd ed,, 17S0), two Fast-day Sermons,
published respectively in 1779 and 1781, and Observations on the

importance of the American lievolutton ana the means of rendettng tt

a benefit to the World (1784) A complete list of his works is given as
an appendix to Dr Priestley's Funeral Sermon. His views on the

P'rench Revolution are denounced by Burke in his Reflections on the

Revolution in Rranee Notices of Price's ethical system occur m
Mackintosh’s Progress of Ethical Philosophy, Jouffroy's Introduction
to Ethics, Whewelrs History of Moral Philosophy in England, Bain's
Mental and Moral Sciences See also Ethics, and T, Fowler's
monograph on Shaftesbury and Hutcheson. For Price's hfe see

memoir oy his nephew, William Morgan (J M M
)

PRICE, the equivalent in money for which a commodity is

sold or purchased, the value of anything expressed in terms of

a medium of exchange (see Value and Wealth) The word
IS a doublet of praise,” cximmendalion, eulogy, Lat laus, and
‘‘ prize/’ a reward of victory, the ultimate source of which is

the Lat prettum
,
the Aryan root par*, to buy, is seen in

Skr pana, wages, reward, Gr rwirpajcTKavy to sell, &i. The
O Fr pnSy mod. pnx, w^as taken from a late latin form,

preaum, and had the various meanings of the English ‘‘ price,”

“ prize,” and ** praise it was adapted in English as pns or

prise and was gradually differentiated in form for the different

meanings
;
thus “ praise ” was developed from an earlier verbal

form pretse or preyse in the 1 15th century; the original meaning
survives in appraise,” to set a value to anything, cf. the cur-

rent meaning 01 ‘‘ to prize,” to value highly. “ Piize,” re-

ward, does not appear as a separate form till the i6th century

In prize fight,” a boxing contest for money, the idea of reward
seems eJear, but the word appears earlier than the form “ prize

”

m this sense and means a contest or match, and may be a differ-

ent w'ord altogether, the New Ingltsh Duiionary compares the

Greek use of literally rew^ard, hence contest. Prize
’

m the sense of that which is captured m war, especially at

sea, is a distmct w^ord. It comes through the Fr. prise,

early Romanic presa for prensa, from Lat proehendere, to

seize, capture. For the intei national law on the subject see

pRI 7E.

PRICHARD, JAMES COWLES (1786-1848), English phy-
sician and ethnologist, was born on the iith of February 1786
at Ross m Herefordshire. His parents were of the Society of

Friends, and he was educated at home, especially in modem
languages and general literature. He adopted medicine as a

profession mainly because of the facilities it offered for anthro-

pological investigations He took his M D at Edmbuiigh.

afterwards reading for a year at Trinity College, Cambridge,

whence, joming the Church of England, he migiated to St John’s
College, Oxford, afterwards entering as a gentleman commoner
at Trinity College, Oxford, but taking no degree in either uni-

versity In 1810 he settled at Biistol as a physician, and in

1813 published his Researches tnio the Physical History of Man,
m 2 vols

,
afterwards extended to 5 vols. The central principle

of the book is the piimitKe unity of the human species, acted

upon by causes which have since divided it into permanent
varieties or races. The work is dedicated to Blumenbach, whose
five races of man are adopted But where Prichard excelled

Blumenbach and all his other predecessors was m his giasp

of the principle that people should be studied by combining
all available characters. One investigation begun in this work
requires special mention, the bringing into view of the fact,

neglected or contradicted by philologists, that the Celtic nations

are allied by language with the Slavonian, German and Pelas-

gian (Greek and Latin), thus forming a fourth European branch
of the Asiatic stock ^which would now be called Indo-European

or Aryan). His special treatise containing Celtic compared with
Sanskrit words appeared in 1831 under the title Eastern Origin

of the Celtic naiions. It is remarkable that the essay by Adolphe
Pictet, De VAffiniti des langues celtiques avec le Sanscrit, which
was crowned by the French Academy and made its author’s

reputation, should have been published in 1837 in evident

315
ignorance of the earlier and in some respects «i;rictcr inves*

tigations of Prichard.

In 1843 Prichard published his Natural Hutory of Man, m
w'hich he reiterated his belief m the specific unity of man, pomt-
mg out that “ the same inward and mental nature is to be re-

cognized in all the races.” Pncliard may fairly be honoured
with the title of the founder of the English branch of the saences
of anthropology and ethnology. In i8n he was appointed

physician to St Peter’s hospital, Bristol, and in 1814 to the

Bristol infirmary’' In 1822 he published Treatise on Diseases of

the Nervous System (pt. 1 ), and in 1835 a Trealse on Insanity

and other Disorders affecting the Mind, in which he advanced the
theory of the existence of a distinct mental disease, “ moral
insanity ” In 1842, following up this suggestion, he published

On the different forms of Insanity in relalton to Jurisprudence

designed for the use of Persons coficerned tn Legal Questions

regarding Umoundfiess of Mind, In 1845 made a com-
missioner m lunacy, and removed to London. He died there

tliree years later, on the 23rd of December, of rheumatic fever.

At the time of lus death he was president of the Ethnological

Society and a fellow of the Royal Society. Among his less

important works were * A Revieiv of the Doctrine of a Vital

Principle (1829), On the Treatment 0] Hemiplegia (1831), On
the Extinction of some Varieties of the Human Race (1839),
Analysts of Egyptian Mythology (1819).

See Memoir bv Dr Thomas Hodgkin (1798-1866) m the Journal
of the Ethnological Society (Feb 1849), Memoir read before the
Bath and Bristol branch of the Provincial Medical and Surgical

Association (March 1849) by Dr J A Symonds {Journ Eth Soc

,

1850), Prichard and Symonds in Special Relation to Mental Science,

by Dr Hack Tuke (1891)

PRICK POSTS, an old architectural name given sometimes
to the queen posts of a roof, and sometimes to the filling m
quarters in framing (See Post and Pane )

PRIDE, THOMAS (d 1658), parhamentarian general in the

English Civil War, is stated to have been brought up by the

parish of St Bride’s, London Subsequently he was a drayman
and a brewer. At the beginning of the Cml War he served as

a captam under the earl of Essex, and was gradually promoted
to the rank of colonel He distinguished himself at the battle

of Preston, and with his regiment took part m the military

occupation of London m December 1648, which was the first

step towards brmging the kmg to trial The second was the

expulsion of the Presbyterian and Royalist elements m the

House of Commons, for which Pride is chieflv remembered
'J'his, resolved by the army council and ordered b> the lord

general, Fairfax, was carried out by Colonel Pride's regiment.

Taking his stand at the entrance of the House of Commons with

a written list in his hand, he caused the arrest or exclusion of

the obnoxious members, who were pointed out to him After

about a hundred membeis had been thus dealt with C* Pride’s

Purge ”), the mutilated House of Commons proceedea to bring

the king to trial Pride was one of the judges of the kmg and
signed his death-warrant, appending to his signature a seal

showing a coat of arms He commanded an infantry brigade

under Cromwell at Dunbar and Worcester. He took no con-

spicuous part m Commonwealth politics, except m opposing the

proposal to confer the kmgly dignity on Cromwell He was
knighted by the Protector m 1656, and was also chosen a mem-
ber of the new House of Lords He died at Nonsuch House,
an estate which he had bought in Surrey, on the 23rd of October

1658. After the Restoration his body was ordered to be dug
up and suspended on the gallows at Tyburn along w^ith those

of Cromwell, Ireton and Bradshaw, though it is said that the

execution of this sentence was evaded

Noble, Lwes of the Regtcides; Bate. Lives of the Pnme Actors and
Principal Contrivers of the Murdei of Charles I

;
Carlyle, CromwclVs

Letters eend Speeches

PRIDEAUX, HUMPHREY (1648-1724), English divine and
Oriental scholar, was born of good family at Place, in Cornwall,

on the 3rd of May 1648, and received his early education at the

grammar schools of Liskeard and Bodmin In 1665 he w^as

placed at Westminster under Busby, and m 1668 went on to
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Christ Church, Oxford, where he took his degrees in the following

order BA, 1672, MA, 1675, 1^0, 1682, and DD, 1686

His account of the famous Arundel marbles just given to the

university appeared m 1676 In 1679 he was appointed to the

rectory of St Clementes, Oxford, and Hebrew lecturer at Christ

Church, where he continued until February 1686, holdmg for

the last three years the rectory of Bladon with Woodstock
In 1686 he exchanged for the benefice of Saham m Norfolk.

The sympathies of Prideaux inclined to Low Churchism m
religion and to Whiggism in politics, and he took an active part

in the controversies of the day, publishing the following pam-
phlets The Validity of the (Irclers of the Church of England

(1688), “Letter to a Friend on the Present Convocation’’

(1690), “The Case of Clandestine Marriages stated” (1691)

Prideaux was promoted to the archdeaconry of Suffolk in Decem-
ber 1688, and to the deanery of Norwich (he had long been one

of the canons) in June 1702 In 1694 he was obliged, through
ill health, to resign the rectory of i^ham, and after having

held the vicarage of Trowse for fourteen years (1696-1710)

he found himself incapacitated from further parochial duty
He died at Norwich on the ist of November 1724

Many of the dean’s writings were of considerable value His
7 tft of Mahomet (1O97) was really a polemical tract against the
deists and has now no biographical value Both it and his Dxfccttons

to Churchwardens (1701) passed through several editions Even
greater success attended The Old and New Testament connected in

the History of the Jews (1716), a work which not only displayed
but stimulated research Biographical details of his numerous
publications and of his manuscripts are given in the Bibliotheca
Cornubtensts, u 527-533, and 111 1319 A volume of his letters to

John Ellis, some time under-secretary of state, was edited by
E M Thompson for the Camden Society in 1875, they contain a
vivid picture of Oxford life after the Restoration An anonymous
life (probably by Thomas Birch) appeared in 1748, it was mainly
compiled from information furnished by Pndcaux^s son Edmund

PRIE, JEANNE AGNES BERTHELOT DE PLENEUF,
Marquise de (1698-1727), French adventuress, was the

daughter of a rich but unscrupulous father and an immoral
mother At the age of fifteen she was married to Louis, marquis
de Prie, and went with him to the court of Savoy at Turin,

where he was ambassador She was twenty-one when she

returned to France, and was soon the declared mistress of Louis

Henri, due de Bourbon. Durmg his ministry (1723-1725) she

was m several respects the real ruler of France, her most notable

triumph being the marriage of Louis XV to Mane Leszczynska

instead of to Mile de Vermandois But when, in 1725, she

sought to have Bourbon’s rival Fleury exiled, her ascendancy

came to an end. After Fleury’s reciill and the banishment of

Bourbon to Chantilly Mme de Prie was exiled to Courb6pine,

where she committed suicide the next year

SeeM H Thinon, Madame de Prie (Pans, 1905)

PRIE-DIEU, literally “ pray God,” strictly a prayer desk,

primarily intended for private use, but often found in churches

of the European continent. It is a small ornamental wooden
de.sk furnished with a sloping shelf for books, and a cushioned

kncelmg piece. It appears not to have received its present

name until the early part of the 17th century. At that period

in France a small room or oratory was sometimes known by
the same name A similar form of chair, in domestic fumituic,

IS called pne-dieu by analogy

PRIEGO DE CORDOBA, a town of southern Spam in the
extreme SE of the province of Cordova, near the headwaters

of the river Guadajoz, and on the northern slope of the Sierra de
Pnego Pop (1900), 16,902 The district abounds in cattle and
mules and agricultural products, especially wine and oil The
local mdustriesalso mclude tanning and manufactures of esparto

fabrics, rugs and cotton goods 'fhe oldest church was built

in the 13th century and subsequently restored, it has a fine

chapel There are rums of an old castle—Pnego having been a
fortified city of the Moors which was captured by the Christians

in 1226, lost again, and finally retaken m 1407
PRIEME (mod Samsun kale), an ancient city of Ionia on the

foot-hills of Mycale, about 6 m. N. of the Maeander. It was

formerly on the sea coasi, but now lies some miles inland. It is

said to have been founded by lonians under Aegyptus, a son of

Neleus. Sacked by Ardys of Lydia, it revived and attained

great prosperity under its “ sage,” Bias, m the middle of the 6th

century. Cyrus captured it m 545, but it was able to send
twelve ships to join the Ionian revolt (500-494) Disputes

with Samos, and the troubles after Alexander’s death, brought
Priene low, and Rome had to save it from the Kings of Pergamum
and Cappadocia m 155. Orophernes, the rebellious brother of

the Cappadocian king, who had deposited a treasure there and
recovered it by Roman intervention, restored the temple of

Athena as a thankoffermg Under Roman and Byzantine
dominion Priene had a prosperous history. It passed into

Moslem hands late m the 13th century. The rums, which he

on successive terraces, were the object of missions sent out
by the English Society of Dilettanti in 1765 and 1868, and have
been thoroughly laid open by Dr Th. Wiegand (1895-1899)101
the Berlin Museum The city, as rebuilt in the 4th and 3rd

centuries, was laid out on a rectangular scheme It faced south,

its acropolis rising nearly 700 ft behind it The whole area was
enclosed by a wall 7 ft. thick with towers at intervals and three

principal gates On the lower slopes of the acropolis was a shrine

of Demeter The town had six mam streets, about 20 ft. wide,

running east and west and fifteen streets about 10 ft wide

crossing at right angles, all being evenly spaced, and it was thus

divided into about 80 insulae. Private houses were apportioned
four to an tnsula The systems of water-supply and drainage

can easily be discerned The houses present many analogies
with the earliest Pompeian In the western half of the city, on a

high terrace north of the mam street and approached by a fine

stairway, was the temple of Athena Polias, a hexastyle peripterial

Ionic structure built by Pythias, the architect of the Mausoleum
Under the basis of the statue of Athena were found m 1870
silver tetradrachms of Orophernes, and some jewelry, probably

deposited at the time of the Cappadocian restoration. Fronting

the main street is a series of halls, and on the other side is the fine

market place. The municipal buildings, Roman gymnasium,
and well preserved theatre he to the north, but, like all the other

public structures, m the centre of the plan. Temples of

Isis and Asclepius have been laid bare At the lowest point

on the south, v/ithm the walls, was the large stadium, con-

nected with a gymnasium of Hellenistic times.

See Society of Dilettanti, Ionian Antiquities (1821), vol 11
,
Th

Wiej?and and H Schrader, Priene (1904), on inscriptions (3O0)

bee Hiller von GArtringen, Inschriften von Priene (Berlin, 1907), with
collection of ancient references to the city (D. G H

)

PRIEST (Ger Pnester, Fr pretre), the contracted form of

“ presbyter ” (7rpc(r/3i^cpo9, “ elder ”, see Presbyter), a name
of office m the early Christian Church, already mentioned m the

New Testament. But m the English Bible the presbyters of

the New Testament are called “ elders,” not “ priests ”
;
the latter

name is reserved for ministers of pre-Christian religions, the

Semitic {kdhdntm, sing kohen) and (kemdrlm),

or the Greek tepets. The reason of this will appear more clearly

m the sequel
,
it is enough to observe at present that, before our

English word was formed, the original idea of a presbyter had
been overlaid with others derived from pre-Christian priest-

hoods, so that it is from these and not from the etymological

force of the word that we must start in considering historically

what a priest is The theologians of the Greek and Latin

churches expressly found the conception of a Christian priest-

hood on the hierarchy of the Jewish temple, while the names
by which the sacerdotal character is expressed—icpcv?, sacerdos

—originally designated the ministers of sacred things in Greek
and Roman heathenism, and then came to be used as transla-

tions into Greek and Latin of the Hebrew kdhen, Kohen, tepev?,

sacerdos, are, m fact, fair translations of one another; they all

denote a minister whose stated business was to perform, on

behalf of the community, certain public ritual acts, particularly

sacrifices, directed godwards. Such ministers or priests existed

m all the great religions of ancient civilization. The term
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“ priest ” IS sometimes taken to include sorcerer/^ but this

use IS open to criticism and may produce confusion.

The close inter-relation which existed m primitive society

between magic, priesthood and kingship has been indicated by
Frazer in his Early History of the Kingship, His remarks throw
some light on the early character of priesthood as well as king-

ship. When once a special class of sorcereis has been segre-

gated from the community and entrusted by it with the

discharge of duties on which the public safety and welfare

are believed to depend, these men giadually rise to wealth

and power till their leaders blossom out into sacred kings
”

According to Frazer’s view, ‘‘ as time goes on the fallacy of magic

becomes more and more apparent and is slowly displaced by

religion; in other words the magician gives way to the priest.

Hence the king starting as a magician tends gradually to

exchange the practice of magic for the functions of prayer and
sacrifice.” We are not concerned here with the debatable

question whether magic preceded religion Probably magic

was always accompanied by some primitive form of animism

whether the Melanesian mana or fetishism (see Dr Haddon’s
Magic and Fetishism^ pp. 58-62, 64-90).

The mvestigations which have been carried on m recent years

by King, Tallquist and Zimmem, as well as by Brunnow and
Craig, on the magic and ritual of Babylonia and Assyria have

been fruitful of results. The question, however, remams to

be settled how far the officials and their functions, which m the

much more highly developed civilization of Babylonia came to

be differentiated and specialized, can be strictly included

under the functions of priesthood. The answer to this question

will be in many cases negative or affirmative according to

our strict adherence or the reverse to the definition of the

priest set forth above as ‘‘ a minister whose stated business it

was to perform on behalf of the community certain ritual acts,

in some cases sacrifices (or the recitation of prayers), directed

Godwards ” On the other hand the seer, diviner and prophet

IS a mmister whose function it is to communicate God’s will

or word to man. This is not a distinction which governs

Zimmem and other writers Our chief source of mfoimation
IS Zimmern’s Beitrage zur Kenntniss der Babylon Religion

y

pp 81-95, from which Lagrange in his Etudes sur les religions

semitiques ^ has chiefly derived his materials (ch vi. p 222 sqq )

respecting Babylonia and Assyria. Z^mmern^s results are

.‘ummanzed m K A p 589 sqq. Here we find magic and
soothsaying closely intertwined with priestly functions as, we
shall see, was the case in early Hebrew pre-exilian days with

the Kohen. It must be borne in mind that primitive humanity
18 not governed by logical distinctions. Among tlie Babylomans
and A.ssyrians the baru (from baru to see, inspect) was a sooth-

saying priest who was consulted whenever any important
undertaking was proposed, and addressed his inquiries to Samas
the sun god (or Adad) as bel bin or lord of the oracle (accompanied

j

by the sacrifice of lambs). The signs were usually obtained

from the inspection of the liver (according to Johns, that of the

lamb that was sacrificed); or it took place through birds; hence
the name in this case given to the bartl of dagtl tssure bird in-

spector.” Johns, however, is disposed to regard him as a distinct

functionary. Sometimes divination took place through vessels

filled with water and oil (see Omen and Divination).

As contrasted with the baru or soothsa5nng priest, as he is

called by Zimmern, we have the ditpu, who w’us the priest-

magician who dealt in conjurations {sipiu), whereby diseases

were removed, spells broken, or in expiations whereby sms were
expiated. Tallquist^s edition of the Maklu series of incantations

and his explanations of the ritual, and also the publications

by Zimmem of the Surpu senes of tablets m his Beitrage have
rendeied us familiar with the functions of the ci^ipu. See article
'' Magic ” in Hastings’s Diet, Bible, where examples are given of

incantations with magical by-play. Also compare Jastrow’s

Religion of Babylonia (1898), ch. xvi
,
*‘The Magical Texts,”

where a fuller treatment will be found. Now, as the conjura-

tions were addressed to the deity, ahpu, according to the

definition given above, comes more reasonably under the category

of priest. But the priest belongs to the realm of religion

proper, which involves a relation of dependence on the superior

power, whereas the asipu belongs to the realm of magic, which is

coercive and seeks “ to constrain the hostile power to give way ”

(Lagrange).

There was also a third kind of priest called the zammaru,
whose function it was to sing hymns.

In the earlier pieriod of the Assyrian monarchy we find the king

holdmg the office of paAe-si or liakku or (more definitely) the

sangu, i,e, priest of A§ur, the patron-deity of Assyria. This

high-priestly office towards the tutelary deity of the nation

appears to have belonged to the king by virtue of his royal

rank. In Babyloma unde the last empire (except m the case

of Nebuchadrezzar, who calls himself palest sin, ‘‘exalted

priest,” K I B, 111 p 60) no such high-pnestly function

attached to the king, for m Babylonia the pnesthoods were
endowed with great wealth and power, and even the king stood

in awe of them (see Johns, Babylonian and Assyrian Laws,
Contracts and Letters, p 212 sqq

) These powerfully-organized

priesthoods, as well as the elaborate nature of their ritual and
apparatus of worship, must have deeply and permanently
impressed the exiled jewish community Thus arose the more
developed system of Ezekiel’s scheme (xl -xlviii ) and of the
Pnestercodex and the high dignity which became attached to the

person of the High Priest (reflected in the narrative of Uzziah’s

leprosy in 2 Chron xxvi 16-20) Other parallels to the sacer-

dotal system of the Pnestercodex may here be noted (i)

According to Zimmem the baru and the astpu formed close

gilds and the office passed from father to son Tins is certainly

true of the sanguiu or priesthood, which was connected with a

special family attached to a particular temple and its worship

(2) Johns also points out the existence of the rab-baru, chief

soothsayer, and the rab-niahna^u or chief magician (3) Bodily

defects (as squinting, lack of teeth, maimed finger) were disquali-

fications foi priesthood (cf Lev.xxi. 17 sqq ). (4) In the ritual

tablets for the astpu published m Zimmem’s Beitrage, No 26,

col 111^ 19 sqq ,
we read “ that the maSma^u (priest’s magician)

is to pass forth to the gateway, sacrifice a sheep m the palace

portal, and to smear the threshold and posts of the palace

gateway right and left with the blood of the lamb ” We
are reminded of Exod. xii 7 (P) (5) The Babylonian term
hippuru (infill Pael) is used of the magician-pnest or ahpu and
means “ wipe out ” This confirms the view that the Hebrew
kipper, which appears to be a late word (specially employed
in Ezek and P ), originally had the meaning w^hich belongs to

the Aramaic, \iz. “ wipe off ” and not “ cover ” as m Arabic

Zimmem thinks that the meaning “ atone,” “ expiate,” which
belongs to the Pael form of the root k-p-r m both Aramaic
and Arabic, was borrow^ed from the Babylonian (cf Driver’s

note in “ Deuteronomy,” Int Commentary, p 425 sqq
, and

especially his article Propitiation ” m Hastings’s Diet. Bible),

The Rev C H W. Johns, to whom reference has already been
made, demurs (m a communication to the writer) to the fusion of
the priest and the magician, and to the custom of ** calling every
unknown official a priest or a eunuch.” ** If a Babylonian said
^angu he meant one thing, by t'ihpu another, and by ramku another
I do not deny that the same man might unite all three functions in

one person. Thus a ^angu had a dehnite share in the offerings, a
mdhmasu a different share It seems to me that the priests belonged
to the old families who were descended from the onmnal tribe or
clan, &c

,
that founded the city, and they could not admit outsiders

save by adoption into the family If a new god had a temple set

up he hatl a new set of priests, but this priesthood descended in

its line, e g ^ Samas priest did not beget a man who became a priest

of Nabff. Further * priest ’ implied a peculiar relation to the |od
A soothsayer was a general practitioner in his art, not attached to

any one god or tcmjwe Anyone could be a ramku who actually

poured out libations, that a priest usually did it was no exception

to that rule The pnest was only a sort of specialist in the practice

The priest also offered prayer, interceded, &c I cannot sec that

he taught An oracle ot the god came through him If the modus
operandt was akin to soothsaying it w'as only because that special

form of soothsaying was peculiar to the particular cult of that god
and even this as a secondary development I do not think that

early pnests received oracles save m dreams, &c. That ma^ic
early invaded religion is possible, but there are many traces of its

being a foreign dement. This is not usually pointed out.”
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Among the ancient Egyptians the local god was the protector

and lord of the district. Consequently it was the interest and
duty of the inhabitants to mamtain the cultus of the patron-

deity of their city who dwelt in their midst. Moreover, m the

earlier times we find the prince of the nome acting as the High
Priest of the local god, but in course of time the state, repre-

sented by the Icing, began to an ever-increasmg degree to take

oversight over the more important local cults. Thus we find

that the Egyptian monarch was empowered to exercise priestly

functions before all the gods. We constantly see him in the

wall-pamtings portrayed as a priest m the conventional attitudes

before the images of the gods In the chief sanctuaries the chief

priests possessed special privileges, and it is probable that those

in the immediate entourage of the king were elected to these

positions The highest nobility in the nome sought the honour
of priesthood in the service of the local deity One special class

called kher htb were charged with reciting the divine formulae,

which were popularly held to possess magical virtue. In the

middle empire (Vllth to Xllth Dynasties) the lay element mam-
tains its position in rel^5lous cultus despite its complexity. But
under tVe new^ empire (D> nasties XVlIIth and following) the pro-

fessional priest bad attamed to ominous powder. The temples

possessed larger estates and became more wealthy. Priests

mcreased m number and were divided into ranks, and w^e find

them occupying state offices, just as m Babylonia the priest

acts as judge or inspector of canals (Johns, BabyL and Assyr

Laws, 8lc
, p. 213).

We now turn to the priesthood as we find it in ancient Greece
and Italy. Homer knows special priests who preside over ritual

acts m the temples to which they are attached, but his kings

also do sacrifice on behalf of tiieir people. The kmg, in fact,

both m Greece and m Rome, w^as the acting head of the state

religion, and when the regal power came to an end his sacred

functions were not transterred to the ordmary priest.s, but either

they were distributed among high officers of state, as archons

and prytones, or the title of “ kmg ’ was still preserved as that

of a religious functionary, as m the case of the rex sacrorum at

Rome and the archon bastleus at Athens. In the domestic

circle the union of pnesthood and natural headship was never

disturbed; the Roman paterfamilias sacrificed for the whole

family. On the other hand, gentes and phratriae, which had no
natural head, had special priests chosen from their members,
for every circle of ancient society, from the family up to the

state, was a religious as well as a civil umty, and had its own gods
and sacTcd rites The hnes of religious and civil society were

identical, and, so long as they remained so, no antagomsm could

arise between the spiritual and the temporal power. In pomt
of fact, m Greece and Rome the pnest never attained to any
considerable mdependent importance; we cannot speak ol

pnestly power arid hardly even of a distinct priestly class

In Greece the pnest, so far as he is an mdependent functionary

and not one of the magistrates, is simply the elected or hereditary

minister of a temple charged with those things which are

ordained to be done to’wards the gods ** (see Aristotle, Pol

VI 8), and remunerated from the revenues of the temple, or by
the ^ts of worshippers and sacrificial dues. The position

was often lucrative and always honourable, and the priests

were under the special protection of the gods they served.

But their purely ritual functions gave them no means of estab-

lishmg a considerable influence on the minds of men, and the
technical knowledge which they possessed as to the way in which

the gods could be acceptably approached was neither so intricate

nor so mysterious as to give the class a special importance. The
funds of the temples were not m their control, but were treated

as public moneys Above all, where, as at Athen.s, the decision

of questions of sacred law fell not to the priests but to the college

of i^rjyTfrai, one great source of pnestly power was wholly

lacking. There remains, mdeed, one other sacred function

of great importance in ihe ancient world m which the Greek

priests had a share. As man approached the gods in sacrifice

and prayers, so too the gods di^lared themselves to men by
divers signs and tokens, which it was possible to read by the

[

art of Divination (q v,). In many nations divination and priest-
' hood have always gone hand in hand, at Rome, for example,

the augurs and the XV wn sacrorum^ who mterpreted the

Sibylline books, were priestly colleges. In Greece, on the other

hand, divination was not general^ a pnestly function, but it

did belong to the priests of the Oracles (see Oracle). The great

oracles, however, were of Panhellenic celebrity and did not
serve each a particular state, and so m this direction also the

risk of an independent priestly power within the state was
avoided.^

In Rome, again, wffiere the functions of the priesthood were
politically much more weighty, where the technicalities of religion

were more complicated, where priests mterpreted the will of the

gods, and where the pontiffs had a most important jurisdiction

in sacred things, the state was much too strong to suffer these

powers to escape from its own immediate control : the old mon-
archy of the king m sacred things desi ended to the mheritors of

his temporal power, the highest civil and rehgious functions

met m the same persons (cf. Cic. De dm, u i); and every priest

was subject to the state exactly as the magistrates were, referring

all weighty matters to state decision and then executing what
the one supreme power decreed. And it is instructive to

observe that when the plebeians extorted their full share of

political power they aho demanded and obtained admission to

every pnestly college of political importance, to those, namely,

of the pontiffs, the augurs, and the XV vin sacronm.
The Romans, it need hardly be said, had no hereditary priests.-

We can only glance briefly at the ancient religions of India

(Aryan). In historical times the priesthood is rigidly confined

to members of the Brahman caste, who are regarded as the repre-

sentatives of God on earth. But there are indications that at an
earher date the Kshatnya or warrior caste often becenie priests.

Ihe power of the priesthood began with the delegation by the
king of his sacrificial duties to a ‘ president ’ {purohtta). This

power grew with the growing importance of the sacrifice and
the complication of its ceremonid. In the post-Vedic period
* right ^ or ‘ wrong ’ simply means the exact performance or

the neglect, whether intentional or unintentional—of all the

details of a prescribed ritual, the centre of which was the sa( ri-

fice. At this period the pnestly caste gamed its unbounded
power over the minds of men ’’ (Professor Rapson). For further

details as to the development of the priestly caste and
wisdom in India the reader must refer to Brahminism, here it

IS enough to observe that among a religious people a priesthood

which forms a close and still more an hereditary corporation, and
the assistance of which is indispensable in all religious acts,

must rise to practical supremacy m society except under the

strongest form of despotism, where the sovereign is head of the

Church as well as of the state.

Among the Zoroastrian Iranians, as among the Indian Aryans,

the aid of a priest to recite the sacrificial liturgy was necessary

at every offering (Herod 1. 132), and the Iranian priests (athra-

vans, later Magi) claimed, like the Brahmans, to be the highest

order of society; but a variety of conditions were lacking to

give them the full place of their Indian brethren. Zoroas-

trianism is not a nature religion, but the result of a reform

which never, under the old empire, thoroughly penetrated the

masses, and the priesthood, as it was not b^ed on family tradi-

tion, did not form a strict hereditary caste. It was open to

any one to obtain entrance mto the priesthood, while on the other

hand it was only as a priest that he could exercise sacerdotal

functions, for these were strictly reserved to priests. Accord-
ingly the clergy formed a compact hierarchy not infenor la

influence to the clergy of the Christian middle ages, had great

power in the state, and were often irksome even to the great king.

* For the Greek pnest*?, see, besides Schdmann and other works on
Greek antiquities, wewton, Essays on Art and Archaeology, p 136 seq
(from epigraphic material) See also for Greek as well as Roman
priest, art. Sacerdos (Sacerdohutn) in Warre Cornish's Concise
Diet of Greek and Roman AntiquiHes,

• On the Roman priests, see in general Marquardt. Rdmische
Staatsverwaltung, vol. ili

,
and for the pontiffs in particular the art.

** Sacerdos " in Warre Cornish's Concise Diet., also PorUifex,
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But the best established hierarchy is not so powerful as a caste,

and the monarchs had one strong hold on the clergy by retaining

the patronage of great ecclesiastical places, and another m the

fact that the Semitic provinces on the Tigris, where the capital

lay, were mamly inhabited by men of other faith.*

The duties of the priests were not restricted to the services

of the temple, but they also took part in the household cults

The ntual had a mechanical character and was by no means

attractive. It is impossible to enter into the manifold details

of the fire cultus which forms the mam part of the worship in

the Avesta. They belong to an earlier period than the Zoroas-

tnan, nor was this fire cultus restricted to the temples. Portable

fire altars were earned about and the worship could he celebrated

in any spot. It may be noted that in all the ceremonies m
the religion of the Avesta, incantations, prayers and confessions

play a very large part. The prevailing element in the incanta-

tions consists in the exorcism of devils In fact, the Persian

religion throughout all its multitude of purifications, observ^ances

and expiations was a constant warfare against impurity, death

and the devil. Amid all the ceremonialism of its priesthood

there were also high ideals set forth m Zoroastnan religion of

what a priest should be Thus we read in Vcndidad xviii

,

'' Many there be, noble Zarathustra, who bear the mouth
bandage, who have yet not girded their loins with the law.

If such a one says ‘ I am an Athravan ’ he lies, call him not

Athravan, noble 2^rathustra, said Ahura Mazda, but thou

shouldst call him pru st, noble Zarathustra, who sits awake tlie

whole night through and yearns for holy wisdom that enables

man to stand on death’s bridge fearless and viith happy heart,

the wisdom whereby he attains the holy and glonous world of

paradise
’*

In this rapid glance at some of the chief priesthoods of anti-

quity we have hitherto passed over the pure Semites, whose
priesthoods call for closer examination because of the profound

mfluence which one of them—that of the Jews—has exercised

on Chiistianity, and so on the whole histoiy of the modern
world. But before we proceed to this it may be well to note

one or two things that come out by comparison of the systems

already before us Priestly acts—that is, acts done by one and
accepted by the gods on behalf of many—are common to all

antique religions, and cannot be lacking where the primary
subject of religion is not the individual but the natural com-
munity. But the origin of a separate priestly class, distinct from

the natural heads of the communitj^ cannot be explained by any
such broad general principle, in some cases, as in Greece, it is

little more than a matter of convenience that part of the religious

duties of the state should be confided to special ministers charged

with the care of particular temples, while in others the inter-

vention of a special priesthood is mdispensable to the validity

of every religious act, so that the priest ultimately becomes a

mediator and the vehicle of all divine grace, "Hus position,

we see, can be reached by various paths the priest may become
indispensable through the growth of ritual obseivances and
precautions too complicated for a layman to master, or he may
lay claim to special nearness to the gods on the ground, it may
be, of his race, or, it may be, of habitual practices of purity and
asceticism which cannot be combined with the duties of ordinary

life, as, for example, celibacy was required of priestesses of

Vesta at Rome But the highest developments of pnestly

mfluence are hardly separable from something of magical

superstition, the optis operaium of the priest has the power of a
sorcerer's spell. The strength of the priesthood in Chaldaea
and m Egypt stands plainly m the closest connexion with the
survival of a magical element m the state religion, and Rome,
m like manner, is more priestly than Greece, b^use it is more
superstitious. In most cases, however, where an ancient

a\ilization shows us a strong priestly system we are unable to

make out m any detail the steps by which that system was
elaboiated; the clearest case perhaps is the priesthood of the

Jews, which is not less mterestmg from its origin and growth

^ Cf. especially N^deke’s Tahart, p. 450 seq.
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than from the influence exerted by the system long after the

pne^ts were dispersed and their sanctuary laid in ruins

Among tne nomadic Sematts, to whom the Hebrews belonged
before they settled m Canaan, there has never been any developed
pnesthood The acts of religion partake of the general bimphcity
of desert life, apait from the private worship of household gods
and the oblations and salutations offered at the graves of departed
kinsmen, the ritual observances of the ancient Ar^s were visits to
the tribal sanctuary to saluU the god with a gift of milk, first-fruits

or the hke, the sacnfice of firstlings and vows (see Nazarite and
Passovbr). and an occasional pilgrimage to discharge a vow at
the annual feast and fair of one of the more distant holy places
(see Mecca). These acts reouircd no pnestly aid, each man slew
his own victim and divided the sacnfice m hia own circle, the share
of the god was the blood which was smeared upon 01 poured out
beside stone (nosh, ^habghab) set up as an altar or perhaps as a
symbol of the deity, It does not appear that any portion of the
sacrifice was burned on the altar, or that any part of the victim
was the due of the sanctuary. We find therefore no trace of a
sacrificial pnesthood, but each temple had one or more doorkeepers
(sddin, hdpb), whose office was usually hereditary m a certain family
and who hatl the charge of the temple and its treasures The
sacrifices and oflenngs were acknowledgments of divine bounty and
means used to ensure its continuance, the Arab was the" slavt

”

of hi8 god and paid him tribute, as slaves used to do to their masters,
or subjects to their lords, and the free Bedouin, trained in the
solitude of the desert to halnts of absolute self-reliance, knew no
master except his god, and acknowledged no other will before which
hiB own should bend Ihe voice of the god might be uttered m
omens which the skilled could read, or con\eyed in the inspired

rhymes of soothsayers, but frequently it was sought in the oracle
of the sanctuary, where the sacred lot was admmistcred for a
by the sddtn The sanctuary thus became a seat of judgment, and
hcre^ too, compacts were scaled by oaths and sacrificial ceremonies.
These institutions, though known to us only from sources belonging
to an age when the old faith was falling to pieces, are certainly

very ancient The fundamental type of the Arabic sanctuary can
be traced through all the Semitic lands, and so appears to be older
than the Semitic dispersion, even the technical terms areraamly the
same, so that we may justly assume that the more developed ritual

and priesthoods of the settled Semites sprang from a state of things
not very remote from what we find among the heathen Arabs.
Now among the \rabs, as we have seen, ntual service is the affair

of the individual, or of a mass of lodmdu^s gathered m a great feast,

but still domg worslup each for himself and his own pri\ate circle,

the only public aspect of religion is found in connexion u*th divma-
tion and the oracle to which the affairs of the community are sub-
mitted In Greece and Rome the public sacrifices were the chief
function of religion, and in them the priesthood represented the
ancient kings. But in the desert there is no king and no sovereignty
save that of the div me oracle, and therefore it is from the soothsayers
or mmLsters of the oracle that a public ministry of religion can
most naturally spring With the begmning of a settled state the
sanctuaries must rise m importance and all the functK>ns of revela-
tion will gather round them A sacrificial pnesthood w'lU arise as
the worship becomes more complex (especially as sacnfice m
antiquity is a common prelimmaxy to the consultation of an oracle),

but the public ntual w^ill still remain closely associated with oracle or
divination, and the pnest will still be, above all thmgs, a revcaler.

That this was what actually happened may be inferr^ from the
fact that the Canaanite and Phoenician name for a pnest (kdhen)
IS identical wuth the Arabic kdhin, a " soothsayer Soothsaying
was no modern importation m iVrabia, its charactensitic form—

a

monotonous croon of short rhyming clauses—is the same as was
practised by the Hebrew "wizards who peeped and muttert'd"
in the days of Isaiah, and that this form was native m Aiabia is

clear from its having a technical name (sa;*), which m Hebrew
survives only m derivative words with modified sense* The
kdhtn, therefore, is not a degraded pnest but such a soothsayer as
IS found m most pnmitivc societic^ and the Canaanite p nests
grew out of these early revealers In point of fact some form of
revelation or oracle appears to have existed m every great shnne of
Canaan and Syria,* and the inqxirtance of this element in the
cultus may be measured from the tact that at Hierapohs it was the
charge of the chief priest, just as m the Levitical legislation. But
the use of " k&hin for " pnest " m the Canaanite area points to
more than this it is connected with the orgiastic character of
Canaanite religion. The soothsayer differs from the pnest of an
oracle by giving his revelation under excitement and often in a frenzy
allied to madness. In natural soothsaying this frenzy is the neces-
sary physical accompaniment of an afflatus which, though it seems
supernatural to a rude people, is really akm to poetic inspiration

* MCshuggi', 2 Kings ix ii, Jer xxix 26—a term of contempt
apphad to prophets. (See Hebrew Keuqion )

» For examples, see Paij^vra and Phiustinbs, see further,

Lucian, V0 dea syrta, 36, for Hierapohs; Zosimus 1. 58, for Aphaca,
Pliny, N. N, xxxvu. 58 (compared with Lucian, ut and
Movers, Phoenmer, 1 655), for the temple of Melkait at Tyre,
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But it 18 soon learned that a similar physical state can be pro-
duced artificially, and at the Canaanite sanctuaries this was oone
on a large scale We see from i Kin^s xviii

,
2 Kings x

,
that

great Bai^ temples harl two classes of ministers, kdhdnlm and nibhtim^
‘ priests " ana " prophets/* and as the former bear a name which
primarily denotes a soothsayer, so the latter are also a kind of
pnests who do sacrificial service with a wild ritual of their own
How deeply the orgiastic character as stamped on the pnesthoods
of north Semitic nature-worship is clear from Greek and Roman
accounts, such as that of Appuleius (Metam bk viii

)

The Hebrews, who made the language of Canaan their own, took
also the Canaanite name for a priest But the earliest forms of
Heblew priesthood are not Canaanite in character, the pnest, as
he appears in the older records of the time of the Judges, Eh at
Shilon, Jonathan in the pnvate temple of Micah and at Dan, is

much hker the sddtn than the kdhtn ' The whole structure of
Hebrew society at the time of the conquest was sdmost precisely
that of a federation of Arab tnbes, and the religious ordmances are
scarcely distmguishable from those of Arabia, save only that the
great deliverance of the Exodus and the penod when Moses, sitting
m judgment at the sanctuary of Kadesh, had for a whole generation
impressed the sovereignty of Jehovah on all the tnbes, had created
an idea of unity betv/een the scattered settlements in Canaan
such as the Arabs before Mahomet never had But neither
m civil nor m rebgious life was this ideal unity t expressed
in fixed mstitutions, the old individualism of the Semitic
nomad still held its ground Thus the firstlings, first-fruits and
vows are still the free gift of the individual which no human
authonty exacts, and which every householder presents and
consumes with his circle in a sacrificial feast without priestly aid

As m Arabia, the ordinary sanctuary is still a sacred stone (ni’bfD

— set up under the open heaven, and here the blood of the
victim IS poured out as an offering to God (see especially i Sam
XIV 34, and cf 2 Sam xxiii 16, 17) The pnest has no place
in this ntual, he is not the minister of an altar,- but the guardian
of a temple, such as was already found here and there in the land
for the custody of sacred images and palladia or other consecrated
things (the ark at Shiloh, i Sam in 3, images in Micah 's temple,
Judges xvii 5 ;

Goliath's sword lying behind the “ ephod " or plated I

image at Nob, i Sam xxi 9, no doubt also money, as in the Canaanite
temple at Shechem, Judges ix 4) Such treasures required a guardian

,

but, above all. wherever there was a temple there was an oracle, a
kuid of sacred lot, just as in Arabia (i Sam xiv 41, Sept ), which
could only be drawn where there was an “ ephod " and a priest
(i Sam XIV 18 Sept

,
and xxiu 6 seq

) The Hebrews had already
possessed a tent-temple and oracle of this kind in the wilderness
(Exod xxxm 7 seq), of which Moses was the pnest and Joshua
the acdituus, and ever since that time the judgment of God through
the pnest at the sanctuary had a greater weight than the word of

a seer, and was the ultimate solution of cv ery controversy and claim
(i Sam u 25, Exod xxi 6, xxii 8, 9, where for " judge,'’ “ judges,"
of A V read " God " with R V

)
The temple at Shiloh, where the

ark was presci ved, was the lineal descendant of the Mosaic sanctuary
—for It was not the place but the palladium and its oracle that were
the essential thing—and its priests claimed km with Moses himself
In the divided state of the nation, indeed, this sanctuary was hardly
visited from beyond Mt Ephraim, and every man or tnbe that
cared to provide the necessary apparatus fephod, teraphim. Sec

)

and hire a pnest might have a temple ana oracle of ms own at
which to consult Jehovah (Judges xvii

,
xviii

) ,
but there was

hardly another sanctuary of eoual dignity The priest of Shiloh is

a much greater person than Micah 's priest Jonathan, at the great

* This appears even m the words used as synonyms for ‘‘pnest."
ITTK^, ^iDn which exactly corresijonds to sddtn and hdpb.
That the name of jriD was borrowed from the Canaanites appears
certain, for that out of the multiplicity of woids for soothsayers
and the like common to Hebrew and Arabic (either formed from a
common root or expressmg exactly the same idea

—
'arraf,

Ijn, habir, njn, hazi, Dpp, cf istiksam) the two nations

should have chosen the same one independently to mean a pnest is,

m view of the great difference m charaicter between old Hebrew and
Canaanite pnesthoods, mconceivable. Besides }nD Hebrew has
the word "1DD (pi D'IDD), which, however, is not applied to pnests
of the national religion This, in fact, is the old Aramaic word foi

a pnest (with suffixed article, kumra) Its ongin is obscure In
the Aramaic papyn discovered near Assouan (Syene) "IDD is priest
of the gods (Cowley and Sayce, Pap E line 15), presumably Khnum
and Set, and m Sachau's Pap I line 5, RntDD definitely mean
the pnests of the god Hnfib This comcides with the Hebrew use of
the term as idolatrous pnests, Hos x 5 , Zeph 14,2 Kmgs xxiii. 5

* It IS not clear from i Sam 11 15 whether even at Shiloh the
pnest had anything to do with sacrifice, whether those who burned
the fat were the worshippers themselves or some subordinate
ministers of the Temple Certainly it was not the " pnest " who aid
so, for he m this narrative is always in the singular Hophni and
Phinehas are not called pnests, though they bore the ark and so
were pnests in the sense of Josh 111

feasts he sits enthroned by the doorway, preserving decorum among
the worshippers, he has certain legal dues, and, if he is disposed
to exact more, no one ventures to resist (i Sam 11 12 seq , where
the text needs a slight correction) The pnestly position of the
famil}^ survivc<l the fall of Shiloh and the capture of the ark, and
it was members of this house who consulted Jehovah for the early
kmgs until Solomon deposed Abiathar Indeed, though priesthood
was not yet tied to one family, so that Micah's son, or Eleazar of
Kiriath-ieanm (i Sam vii i), or David’s sons (2 Sam viii 18)
could all be priests, a Levite—that is, a man 01 Mpses' tribe—^was

already preferred for the ofhee elsewhere than at Shiloh (Judges
xvii 13), and such a pnest naturally handed down his place to his
posterity (Judges xvm 30)

Ultimately, indeed as sanctuancs were multiplied and the priests

all over the land came to form one well-marked class, " Levite
"

and legitimate pnest became equivalent expressions, as is explained
in the article Levites But between the piiesthood of Eli at
Shiloh or of Jonathan at Dan and the priesthood of the Levites as
desenbed in Dcut xxxm 8 seq there lies a penod of the inner
history of which we know almost nothing It is plain that the
vanous pnestly colleges regarded themselves as one order, tliat

they had common traditions of law and ritual which were traced
back to Moses, and common mtcrcstb which had not been vindicated
without a struggle (Deut

,
ut supra) The kingship had not deprived

them of their functions as fountains of divme judgment (cf Deut
XVII 8 seq

) ,
on the contrary, the decisions of the sanctuary had

grown up into a body of sacred law, which the priests administered
according to a traditional precedent. According to Semitic ideas
the declaration of law is quite a distinct function from the enforcing
of it, and the royal executive came into no collision with the purely
declaratory functions of the priests The latter, on the contraiy,
must have grown in importance with the unification and progress of
the nation, and in all probability the consolidation of the priesthood
into one class went hand in hand with a consolidation of legal

tradition And this work must have been well done, for, though
the general corruplion of society at the beginmng of the Assyrian
penod was nowhere more conspieuous than at the sanctuancs and
among the pnesthood, the invective of Hos iv equally with the
eulogium of Deut xxxm proves that the jxisition which the later

priests abused had >)cen won by ancestors who earned the respect of

the nation as woi thy representatives of a divine Torah
The ntual functions of the priesthood still appear m Dcut xxxm

as secondary to that of dcclaiing the sentence of God, but they
were no longer insignificant With the prosperity of the nation,

and especially through the absorption of the Canaanites and of

their holy places, ritual had become much more elaborate, and in

royal sanctuancs at least there were regular public offerings main-
tained by the king and presented by the pnests (cf 2 Kmgs xvi 15)
Pnvate sacrifices, too, could hardly be offered without some pnestly
aid now that ntual was more complex, the provision of Deut

I xviii as to the pnestly dues is certainly ancient, and shows that
I besides the tribute of first-fruits and the like the pnests liad a fee m
t
kind for each sacrifice, as we find to have been the case among
the Phoenicians according to the sacrificial tablet of Marseilles

Their judicial functions also brought profit to the priests, fines

being exacted for certam offences and paid to them (2 Kings xu 16,
Hos iv 8 ,

Amos u 8) The greater pnestly offices were therefore

in every icspcct very unportant places, and the pnests of the royal
sanctuaries were among tJie grandees of the realm (2 Sam vm 18,
2 Kings X 1 1 ,

XU 2) ,
minor offices in the sanctuaries were in the

patronage of the great priests and were often miserable enough,*
the petty priest depending laigely on what '* customers " he could
find (2 Kings XU 7 [8] ,

Deut xvui 8) That at least the greater

offices wcic hereditary—as in the case of the sons of Zadok, who
succeeded to the royal pnesthood in Jerusalem alter the fall of

Abiathar—was almost a matter of course as society was then con-
stituted, but there is not the slightest trace of an hereditary hieiarchy
officiating by divine right, such as existed after the exile The
sons of Zadok, the priests of the royal cliapcl, were the king’s

servants as absolutely as any other great officers of state
,
they owed

their place to the hat of King Solomon, and the royal will was
supreme m all matters of cultus (2 Kings xii , xvi 10 seq

) ,
indeed

the monarchs of Judah, like those of other nations, did saciifice in

person when they chose down to the lime of the captivity (1 Kings
IX 25, 2 Kings xvi 12 seq

, Jer xxx 21) And as the sons of

Zadok had no divine right as against the kings, so too they had no
claim to be moie legitimate than the pnests of the local sanctuancs,
who also were reckoned to the tribe which in the 7th century b c
was recognized as having been divinely set apart as Jehovah’s
ministers in the days of Moses (Dcut x 8, xvm 1 sea

)

The steps which prepared the way for the post-exile hierarchy,

the destiuction of the northern sanctuaries and pnesthoods by the
Assyrians, the polemic of the spiritual prophets against the corrup-
tions of popular worship, which issued m the reformation of Josian,
the suppression of the provincial shrines of Judah and the transference
of their ministers to Jerusalem, the successful resistance of the sons

» See I Sam 11 36, a passage written after the hereditary dignity
of the sons of Zadok at Jerusalem was well established
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of Zadok to the proposal to share the sanctuary on equal terms with
these new-comers, and the theoretical justification of the degradation
of the latter to the position of mere servants m the lemple

3lied by Ezekiel soon after the captivity, need not here be
: with Further details respecting priestly offices and hereditary

riesthoods and the relation of Aaronids to Zadokids will be found
nefly discussed m Ency Btb vol m cols 3843-3845 Cf Hastings's

Diet BthlCyW 72-75; Camb Bib Essays (1909), pp 100 seq
,
112 seq

It IS mstructivc to observe how differently the prophets of the
8th century speak of the judicial or “ teaching '* functions of the
priests and 01 the ritual of the great sanctuaries For the latter

they have nothing but condemnation, but the former they acknow-
ledge as part of the divine order of the state, while they complain
that the priests have prostituted their office for lucre. In point of

fact the one rested on old Hebrew tradition the other had taken
shape mainly under Canaanite influence, and m most of its features
was little more than the crassest nature-worship In this respect

there was no distinction between the Temple of Zion and other
shrmes, or rather it was just m the greatest sanctuary with the
most stately ritual that foreign influences had most play, as we see

alike in the original institutions of Solomon and m tne innovations
of Ahaz (2 Kings xvi 10 sc<j

,
xxiii ii s< ) The Canaanite

influence on the later organization of the Temple is clearly seen in

the association of lemple prophets with the Temple priests under
the cxintrol of the chief pnest, which is often referred to by Jeremiah

,

even the viler ministcis of sensual worship, the male and female
prostitutes of the Phoenician temples, had found a place on Mt
Zion and were only removed by Jo^iah's reformation ^ All this
necessanly tended to make the ntual mmistry of the priests more
important th m it h<id been in old times, but it was in the reign of

Manasseh, when the sense of di\ me wrath lay heavy on the people,
when the old ways of seeking Jehovah’s favour had failed and new
and more powerful means of atonement were eagerly sought foi

(Micah vi 6 seq
,

2 Kings xxi
,
and cf Moi ocii) that sacrificial

functions reached their full importance In the time of Josiah
altar service and not tfie function of “ teaching ” has become the
essential thing m priesthood (Dout x 8, win 7) ,

the latter, mdeed
is not foi gotten (Jer 11 8, xvm iS) but by the time of Ezekiel it

also has mainly to do with ritual, with the distinction between holy
and profane, clean and unclean with the statutory observances
at festivals and the like (Ezek xliv 2^ seq) What the priestly
Toiah was at the time of the exile can be seen from the collection

of laws in Lev xvu -xxvi
,
which mcludes many moral precepts,

but regards them equally with ritual precepts from the point of

view of the maintenance of national holiness The holiness of

Israel centres m the sanctuai*y, and round the sanctuary stand
the priests, who alone can appioach the most holy things without
rofanation, and who arc the guardians of Israel's sanctity, partly

V protecting the one mceting-pldce of God and man from profane
contact, and partly as the mediators of the conlmual atoning ntes
by which breaches of holiness arc expiated

Ihe bases of priestly power under this system aie the unity of
the altar, its inaccessibility to laymen and to the mfenor minisicis

of the sanctua^s^ and the specific atonmg functions of the blood of
piicstly sacnhecs All these things were unknown m old Israel

So fundamental a change as lies betwt*en Hosea and the Priestly

Code was only possible in the general dissolution of the old life of
Israel produced by the Assviians and by the prophets, and indeed
the new order did not take shape as a system till the exile had made a
great change in old institutions It w^as mt ant also to give expression
to the demands of the prophets for spiritual service and national
holiness, but this it did not accomplish so successfully, the ideas of

the prophets could not be realized under any ritual system, but only
in a new dispensation (]ei xxxi 31 seq ), when priestly Torah and
priestly atonement should be no longer required. Nevertheless,
the concentration of all ritual at a single point, and the practical

exclusion of laymen from active participation in it—for the old
saciiiicial feast had now shtunk mto entire insignificance in compari-
son with the stated priestly holocausts and atoning rites-—lent

powerful assistance to tne growth of a new and higher type of personal
religion, the religion which found its social expression not in material
acts of oblation, but in the language of the Psalms In the best
times of the old kingdom the priests had shared the place of the
prophets as the religious leaders of the nation, under the second
Temple they represented the unprogressive traditional side of religion,

and the leaders of thought were the psalmists and the scribes,

w ho spoke much more directly to the piety of the nation
But, on the other hand, the material influence of the priests

was M’eatcr than it had ever been before
;
the Temple was the only

visible centre of national life m the ages of servitude to foreign
power, and the priests were the only great national functionades.
who drew to themselves all the sacred dues as a matter of right and
even appropriated the tithes paid of old to the king When the
High Priest stood at the altar in all his princely state, when he poured

* 2 Kings xxiii. 7; cf Deut. xxhi. 18, where ** dogs =; the later

GalU: cf. Corp. tnsc, sent, i. 93 seq.

8 Cf the Impression which the ntual produced on the Greeks,
Bernays's Theophrastus, pp. 1 11 seq.

out the libation amidst the blare of trumpets, and the singers lifted
up their voice and all the people fell prostrate m prayer till he
descended and raised his hands in blessing, the slaves of the Greek
or the Persian forgot for a moment their bondage and knew that
the day of their redemption was near (Ecclus 1 )

The High Priest
at such a moment seemed to embody all the glory of the nation, as
the kings had done of old, and when the tunc came to stnke a
successful blow foi freedom it was a prie^^tly house tliat led the
nation to the victory which united m one person the functions of
High Pnest and prince Erom the foundation of the Hasmonean
state to the time of Herod the history of the high-pnesthood merges
m the political histo^ of the nation

,
from Herod onwaid the pnestly

anstocracy of the Sadducees lost its chief hold over the nation
and expired in vain controversy with the Phansees.

The influence of the Hebrew priesthood on the thought
and organization of Christendom was the influence not of a

living institution, for it hardly began till after the fall of the

Temple, but of the theory embodied m the later parts of the

Pentateuch. Two pomts in this theory were laid hold of

—

the doctrine of pnestly mediation and the system of priestly

hierarchy The first forms the text of the principal argument
in the Epistle to the Hebrews, m which the author easily demon-
strates the madequacy of the mediation and atonmg rites of

the Old Testament, and builds upon this demonstration the

doctrine of the effectual high-pnesthood of Christ, who, in his

sacrifice of himself, truly “ led His people to God,” not leaving

them outside as He entered the heavenly sanctuary, but taking
them with Him mto spiritual nearness to the throne of grace

This argument leaves no room for a special pnesthood in the

Christian Church, and in fact nothing of the kind is found m the
oldest organization of the new communities of faith The idea

that presbyters and bishops are priests and the successors of

the Old Testament priesthood first appears m full force in the

writings of Cyprian, and here it is not the notion of pnestly

mediation but that of piicstly power which is insisted on.

Church office is a copy of the old hierarchy. Now among the

Jews, as we have seen, the hierarchy proper has for its necessary

condition the destruction of the state and the bondage of Israel

to a foreign prince, so that spiritual power is the only basis

left for a national dristocrac>^ The same conditions have
produced similar spiritual aristocracies again and agam in

the East in more modern limea, and even in antiquity more
than one Oriental priesthood took a Ime of development similar

to that which we have traced m Judaea. Thus the hereditary

priests of Kozah (Ko^e) were the chief dignitaries m Idumaea
at the time of the Jewish conquest of the countrv (Jos Ant
XV. 7, 9), and the High Pnest of Hierapolis wore the princely

purple and crown like the High Priest of the Jews {De dea syria,

42) The kingly insignia of the High Priest of the sun at Emesa
are described by ITcrodian (v 3, 3), in connexion with the

history of Elagabalus, whose elevation to the Roman purple

was mainly due to the extraordinary local influence of his sacer-

dotal place. Other examples of pnestly princes are given

by Strabo m speaking of Pessinus (p 567) and Olbe (p 672)
As no such hierarchy existed in the West, it is plain that if the

idea of Christian pnesthood was influenced by li\ing institu-

tions as well as by the Old Testament that influence must
be sought in the East (cf Lightfoot, PhihppianSy p. 261). The
further development of the notion of Christian priesthood

was connected with the view that the Eucharist (^ v ) is a pro-

pitiatory sacrifice which only a consecrated priest can perform.

It is sufficient to remark here that the presentation of the

sacrifice of the mass came to be viewed as the essential pnestly

office, so that the Christian presbyter really was a sacerdos in

the antique sense. Protestants, in rejecting the sacrifice of

the mass, deny also that there is a Christian priesthood “ like

the Levitical,” and have either dropped the name of “ priest
”

or use It in a quite emasculated sense For further details

as to the history and doctrine of priesthood m Christendom the

reader is referr^ to the article, “ Pnestertum : Priestcrweihe in

der Christlichen Kirche,” m P R E
, 3rd ed

,
Bd. xvi. p 47 sqq.

There is probably no nature religion among races above mere
savagery which has not had a priesthood; but an examination

of other examples would scarcely bring out any important

XXII II
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feature that has not been already illustrated Among higher

religions orthodox Islam has never had real priests, doing reli-

gious acts on behalf of others, though it has, like Protestant

churches, leaders of public devotion (imams) and an important

class of privileged religious teachers (’ulemS) But a distinction

of grades of holiness gained by ascetic life has never been entirely

foreign to the Eastern mind, and in the popular faith of Mahom-
medan peoples something very hke priesthood has crept m by

this channel For where Ivohness is associated with ascetic

practices the masses can never attain to a peifect life, and
naturally tend to lean on the professors of special sanctity as

the mediators of their religious w elfare The best example, how-
ever, of a full-blown priestlv system with a monastic hierarchy

grafted in this way on a religion originally not pnestly is found
m Tibetan Buddhism (sec Lamaisai), and similar causes undoubt-
edly had their share in the development of sacerdotalism in the

C hristian Church The idea of pnestly asceticism expressed in the
celibac}^ of the clergy belongs also to certain tvpes of heathen

and especially Semitic priesthood, to those above all in which
the pnestly service is held to have a magical or theurgic quality

(W R S
,
O C W

)

PRIESTLEY, JOSEPH (1733-1804), English chemist and
Nonconformist minister, was born on the 13th of March 173^
at Fieldhead, a hamlet near Birstal in the West Riding of York-
shire He was the eldest of a family of six Kis father, Jonas
Pnestley, a woollen-cloth dresser of moderate means, was the
son of a member of the Establishcrl Church, but both he and his

wife, the only daughter of a farmer named Swift, were Non-
conformists Three years after the death of Mrs Pnestley

m 1739, Joseph’s father’s sister, Mrs Keighley, took him to live

vnth her, and sent him at the age of twelve to a neighbouring

giammar school In his holidays he learned Hebrew from Mi
Kirkby, a dissenting minister at Heckmondwike, who subse-

quently took entire charge of his education From the age of

sixteen to nearly twenty his health was so unsatisfactory that

he attended neither school nor college, but worked at Chaldee

and Synac, began to read Arabic, and mastered S Gravesande’s
Natural Philosophy

y
together with various textbooks of logic

and metaphysiofe An uncle having promised him a place m
a counting-house at Lisbon, he also learned French, German and
Italian to fit himself for the post But his aunt was anxious

for him to be a minister, as he himself desired, and therefore

m 1752, when his health had improved, he went to Daventry
to attend the Nonconffirmist academy formerly carried on by
Dr P Doddridge at Northampton. There he stayed thiee

years, exchanging his early Calvinism for a system of “ neces-

sarianism ” under the influence of D Flartley’s Observations

on Man and A Collins’s Philosophical Enquiry coniermng Unman
Liberty In 1755 he was appointed to a small congregation at

Needham Market, in Suffolk, where he was not very successful.

In 1758 he obtained a more congenial congregation at Nant-
wich, where he opened a school at which the elementary lessons

were varied with expenments m natural philosophy Three

years later he removed to Warrington as classical tutor in a
new academy, and there he attended lectures cm chemistry by
Dr Matthew Turner of Liverpool and ])ursnod those studies

in electricity which gamed him the fellowship of the Royal
Society m 1766 and supplied him with matenal for his History

of Electricity In 1762 he had married the daughter of Isaac

Wilkinson, a Wrexham ironmaster In 1767 he was appointed

to thechaTgeof Mill Hill Chapel at I.ceds, where he again changed

his religious opinions from a loose Ananism to definite Socmian-
ism and wrote many political tracts hostile to the attitude of

the government towards the American colonies He also began
his researches into different kinds of airs,” getting a plentiful

supply of fixed air ” from a brewery next door to his house
By the end of 1771 his scientific reputation was such that he
was suggested for the post of astronomer ” to Captain Cook*s

second expedition to the South Seas, but his unorthodox opinions

wrere objectionable towtarn members of the board of longitude

and the appointment was not ratified In 1 772, the year m which
he was chosen a foreign associate of the French Academy of

Sciences, he accepted the position of librarian and literary

compamon to Lord Shelburne (afterwards ist Marquess ot

Lansdowne) at Caine, with a salary of £250 a year and a house.

With that nobleman he travelled on the Continent, the month
of October 1774 he spent in Paris, and meeting Lavoisier and
Ills friends, gave them an account of the experiment by which on
the previous ist of August he had prepared “ dephlogisticatcd

air ” (oxygen). In 1780 he parted compaAy with his patron,

who allowed him an annuity of £150 for life, and settling at

Birmingham was appointed junior mmister of the New Meeting
Society. There he continued his literary and scientific labours,

enjoying congenial intercourse with such men as Matthew
Boulton, James Keir, James Watt and Erasmus Darwin at

the periodical dinners of the Lunar Society On the 14th of

July 1791 the Constitutional Society of Biimingham arranged a
dinner to celebrate the anniversary of the fall of the Bastille

Pnestley, according to his owm account, “ had little to do with
It ” But his predilections in favour of the revolutionists were
notorious, and the mob seized the occasion to burn his chapel

and sack his house at Fairhill He and his family escaped, but
bis material possessions were destroyed and the labour of years

annihilated He retreated to Ixindon, where he fell safe,

though he continued to be cui object of “ troublesome attention,”

and even the fellows of the Royal Society shunned him But
he received an invitation to become morning preachei at Gravel

Pit Chapel, Hackney This he accepted, and performed the
duties of the charge till 1794, when he determined to follow his

three sons, w'ho had emigrated to America in the previous year
On the 7th of April he embarked with his wife at Gravesend
and reached New York on the 4th of June Fmally settling

at Northumberland, Pennsylvania, he lived there for nearly

ten years, until on the 6th of February 1804, after clearly and
audibly dictating a few changes he wished made in some of his

writings, he quietly expired

Pnestley was a most vohimuious writer, and his works (excluding
lus scientific wntings) as rolkctcd and edited by his friend J T
Rutt in 1817-18^2 fill 25 octavo volumes (The fir^;t volume, con-
taining his hfc and conr»pondcncc, was issued separately in two
parts, 1831-1832 ) His first appearance as an author was m 1761,
when he published the Scripture Doctrine of Rtmtssion and the
Rudiments of English Grammar. His clucf theological and philo-
sophical works wcic Institutes of Natural and Revealed Religion

(3 vols
, 1772-1774), History of the Corruption of Chrishanitv

(2 vols
, 1782), General History of the Christian Church to the Fall

of the Western Empire, vols 1 and 11 (1790), vols 111 and iv (1802-^

1803), Disquisitions relating to Matter and Spirit (1777), ami various
essays and loiters on ntc( sj>arianii>ni But his theological wntings
are forgotten, and he is chiefly remembered as a scientific investi-

gator who contributed especially to the chemistry of gases \ct
judged by modem standards he had an inadequate conception of
the meaning of ('rdered researcli In reference to his preparation
of oxygen he says, "It provides a striking illustration of a remark I

have more than once made in my plulosophical writings and which
can hardly be too often repeated, viz that more is owmg to what
we call chance— that is, philosophically speaking, to the observation
of events ansing from unknown causes—than to any proper design
or preconceived theory in this business " If in this seiuencc he
scarcely does justice to the powers of logical inference and inductive
reasoning displayed in much of his work, it remains true that
blind experiment—heating a bubslanoe, or treating it with some
reagent, to see what would happen-—^was his choxactrustic method
of inquiry Tlius by heating spirits of salt he obtained " manne
acid aiT

^
(hydrochloric acid gas), and he was able to colltsct it

because he happcno<l to use mercury, instead of water, m his

neumatic trough Then ho treated oil lof vitriol m the same way,
ut got nothing until by accident he droj^ped some mercury into

theliquid, when " vitriolic acid air ” (suJphur dioxide) wavS evolvcxl

Again he heated fluorspar with oil of vitriol, as K W Scheele had
done, and because he was employing a glass vessel he got " fluor acid
air ” (silicon fluoride) Heating spunts of liaxtshorn, he was able
to collect ” alkaline air ” (gaseowb .ammonia), again because lie iwas

ussig mercury in his pneunaatac trough, then, trying what wcniUl

happen if he passed electric sparks throiuf^h the gas, he decomposed
It into nitrogen and hydrogen, and " having a notion ” that mixed
with hydrochloric acid gas it would produce a ” neutral air,”

perhaps much the same as common air, he synthesized sal ammoniac
Dephlogisticated air (oxygen) he prepared in August 1774 by heating
red oxide of mercury ^th a burning-jglass, and he ‘found ihat in

il a candle burnt with a remarkably vigorous^amo and mice lived

well. Ho^nduded tfcat it was not common air.^ut the substance,
in much greater perfection," that rendered common air respirable
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and a sopjxjrtor of combustion . Of the analogy between combustion
and respiration—both true phlogistic processes in his view—^lic had
convinced himself three years before, and his paper, " On Different

Kinds of Air " (PhtL Trans
, 1772) described experiments which

showed that growing plants arc able to “ restore “ air which has
been vitiated, whether by being breathed or by having candles
burnt m it. Priestley displayed much ingenuity m devising ap-
paratus suited to his requirements and in canying out and varying
nis experiments, it was in the interpretation of results that he
was deficient Had thrs not been the case he could scarcely have
remamed a firm believer in the phlogistic doctrine At one time,
indeed, he found Lavoisier’s views so specious that he was much
inclined to accept them, but he overcame this wavering, and so

late as 1800 he wrote to the Rev Theophilus Lindsey (1723-1808),
I have well considered all that my opponents have advanced and

feel perfectly confident of the ground 1 stand upon . . . Though
nearly alone I am under no apprehension of defeat

”

His chief books on chemistry were six volumes of Experiments
and Observations on different hinds of Air, pubUshed between 1774
and 1786, Experiments on the Generation of Air from Water (1793);
Experiments and Observations relating to the Analysis of Atmospheric
Air, and Considerations on the Doctrine of Phlogt don established and
that of the Composition of Water refuted (1800). lie also pubUshed
(1767) a treatise on the History and Present State of Electricity,

which embodies some original work, and (1772) a History of
Discoveries relating to Vision, Light and Colours, which is a mere
compilation

PRIEtJll, PIERRE {c 1626-^ 1676), French enamel painter.

He married Marie (1610-1677), sister of Jean Petitot, as

her second husband. In 1669 he was in England, painting a
miniature of Charles II and another of Lady Castlemaine,

both after Cooper, for the king of Denmark In 1670 he was
m Poland, painting for the Danish monarch a portrait of King
Michael, and in the following year was in Denmark executing a

remarkable series of portraits of the children of Frederick III.

All these, with some beautiful enamel badges for the Order of the

Elephant, are m the Danish royal collection. By Christian V
he IS said to have been sent to Spain and Russia, where several

examples of his work,dated 1676, are to be seen m the Hermitage
In the following year he died in Denmark He ^vas a Huguenot,
and was said to possess sedret colours in enamel, especially a
blue, which were not known to his Petitot relations IIis work
in England is of great rarity. Lord Dartrey possessing the

finest example, and there are two remarkable works in the

Pierpont Morgan collection and one at Wmdsor Castle. Two
in the Propert collection have been lost sight of. (G C W

)

PRIEUR Dfi LA MARNE [Pierre Louts Prieur] (1756-

1827), French politician, was born at Sommesous (Marne) on
the Hit of Au^st 1756 He practised as a la^vyer at Chalons-

sur-Mame until 1789, when he was elected to the states-general

He became secretary to the Assembly, and the violence of hts

attacks on the ancten regime won him the nickname of ** Cneur
cle la Marne ’’ In 1791 he became vice-president of the criminal

tribunal of Pans Re-elected to the Convention, he was sent

to Normandy, where he directed bitter reprisals against the

Federalists. He voted for the death of Louis XVI., and as

a member of the committees of national defence and of public

safety he was despatched m October 1793 bnttany, where
he established the Terror. In May 1794 he became president

of the Convention. The counter^revolutionanes drove him into

hiding from May 1795 amnesty prodaimed in the

autumn of that year. He took no part in public affdrs under
the directory, the consulate or the empire, and in 1816 was
banished as a regicide. He died in Brussels on the 31st of

May 1827.

See Pierre Bhard, Le Conventionnel Prieur de la Marne en mission
dans Vouest 17^3-17^4 d'apris des documents inidits (190C).

PRlfiUR^DUVERNOIS, CLAUDE ANTOINE» Comte (1763-

1833), French politician, was bOm at Auxonne on the and ^
December 1763, and was commonly known as Pneor de la Cdte

d’Or, after his native department* As an officer of engineers

he presented to the National Assembly in 1790 a Mitnoite on
the standardization of weights and measures. In 1791 he was
returned by the Cote d^Or to the Legislative Assolnbly> and in

1790 to the Convention* After the revolution Of the loth Of

August 1792 he was sent <Ei a tisission to the artny of tbo Rhine

to announce the deposition of Louis XVI., for whose death he
voted in the Convention. In 1793 he was employed in breaking
up the Federalist movement in Normandy, but he was arrested

by the Federalist authorities of Caen, and only released m July

1793 after the defeat of their forces at Vernon On the 14th ol

August 1793 he became a member of the committee of publu
safety, where he allied himself closely with I^are Carnot in

the organization of national defence, being especially charged
with the provision of the munitions of war Under the Direc-

tory he sat m the Council of the Five Hundred, retiring after

the coup dfStat of 18 Brumairc (November 9, 1799) In 1808
he was created a count of the empire, and m 1811 he retired

from the army With the^ grade of chef de brigade. He was one

of the founders of the E( ole Polytechnique, and shared m the

establishment of the Institute of France; the adoption of the

metric system and the foundation of the bureau of longitude

were also due to his efforts. Prieur died at Dijon on the nth
of August 1832

See J Gros, Le ComitS de salut public (1893), and E Charavay,
Correspondance de Carnot, \ol 1 ,

which includes some documents
drawn up by Piieur

PRIM, JUAN, Marquis de los CastTllejos, Count de
Rfus (1814-1870), Spanish soldier and statesman, was the son of

Lieut -Colonel Pablo Prim, and was bom at Reus m Catalonia on

the 12th of December 1814 He entered the free corps known as

the volunteers of Isabella II m 1834, and in the course of the

Carlist War he rose to the rank of heutenant-colortel and had two
orders of knighthood conferred upon him After the pacification

of 1839, as a progressist opposed to the dictatorship of Espartero,

he was sent into exile Howe\^er, in 1843 he was elected deputy
for Tarragona, and after defeating Espartero at Bruch he entered

Madnd m triumph with Serrano The regent Mana Christina

promoted him major-general, and made him count of Reus.
Narv^aez, the prime minister, failed to understand what
constitutional freedom meant, and Pnm, on showing signs of

opposition, was sentenced to six years’ imprisonment in the

Philippine Islands. The sentence wjis not earned out, and
Prim remained an exile in England and France until the amnesty
of 1847. He then returned to Spain, and was first employed
as captam-gcnei al of Porto Rico and afterwards as military

representative with the sultan during the Crimean War In

1854 he was elected to the cortes, and gave his support to

O’Donnell, who promoted him lieutenant-general in 1856 In the

W'ar mth Morocco he did such good service at Ia)s Castillejos

or lifarabout, Cabo Negro, Guad al Gelu and Campamento
in i860 that he was made marquis de los Castillejos and a

grandee of Spam He commanded the Spanish army in Mexico
when he refused to consent to the ambu.ons schemes of Napoleon

III On his return to Spain he joined the opposition, heading

pronunciamentos in Catalonia against Narvaez and O’Donnell.

All his attempts failed until the death of Narvaez in April 1868,

after which Queen Isabella fell more and more under the

influence of the Jesuits, and became increasingly tyrannical,

until ht last even Serrano w^as exiled. In September 1868

Serrano and Pnm returned, and Admiral Topete, commandmg
the fleet, raised the standard of revolt at Cadiz (see Spain)

In July 1869 Serrano was elected regent, tlnd Rrim became
president of the council and w^as made a itiarshal. On the

i6th of November 1870 Amadeo, duke of Aosta, was elected king

of Spam, but Pnm, on leaving the chamber of the cortes on

the 28th of Detember, was shot by unknown assassins and died

two days later. The fcottes took his children as wards of the

country; three days afterwards King Amadeo I swore in the

presence of the corpse to obsen^e the new Spanish constitution.

Two biograpliies of Prim down to i860 were published m that
year by Gimenez y Guited and Gonzalez Llanos. See also L. Blairet,

Le Giniral Pnm et la situation actuelle de VEspagne (Pans, 1867)

,

Gmllatinlot, Juan Prtm et VEspagHe (Pam. 1876) ;
aftd PHm, by

H. Leonardon (m French, 1901), which contains a useful biblio-

graphy*

PRIMAGE (adopted from the Fr. primage, from prime,

recompense, Lat* praemtum, reward), a commercial term
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Signifying originall\ \ sm ill (.ustomirv pwnent o\er and above I to rtmoM from the Primates the lemurs, constituting the group

the freight made to iht* mister of the bhip for hih tare and trouble
j

Prostmiac or Leniuroidea, to form an order hv themsehes

It lb now gt neralh imluded in the freight as an additional bat generd opinion is now against this Mew and th(\ are accord-

pen entagi Jt varies according to the usages of different ports ingly here rcgirded is representing a sub-order of Primites,

and piiiKuhr tridcs all the other members of which ire imluded in a second sub-

PRIMATE (from 1 ow Lat pnnun ^ one who held the first
|

ordinal group—the hitJnopoidea, or Smnie Support to the

pliee, prtmas partes) Duiing the 4th and ^th centuries ad mcw that lemurs should be included m the order is afforded

the title was ipplied to both sciiilir and eccksi istn al oflieials b\ the disccnt r\ m Midagis^ar of an evtmet species (Neso-

The Iheodosi in Code mentions primates of towns, districts and pithecus) presenting cert 1111 char liters connecting it with

foitifttd jilaces (Primates urbium vtcorum) castellorum) The inonke\s on the one hand ind with lemuis on the other

Prigmatic S inetion of Juslini in also mentions primates goi ern- In this broader sinsc the Primates mw briefli be defined

mg a district, ind in this sense the title sur as follows All the membeis of the older ire plantigride

\ived, under lurkish riiie, m Greed until the 19th eentur> mammils normillv with fi\e fingers and file toes, whidi an
\n ofhdal ( died ‘ primate ol the palace” is mentioned in the

1

generally aimed with bioad fliltened mils, ilthough these art

laws ol the Visigoths Primas ilso seems to haie lieen used rarely replated on single digits, or on all the digits, b} claws or

looscK during the middle ages for ‘ held or “thief Du Cange t lav\ -like nails The dent il fonmil i is / ^
c | t/ 2 ( (!)>

prtmas east!/ I he title ho\ve\cr has been more generalb all the tteth m ad\ intc t)f the molars being normall) preceded

used to denote a bishop with speeiil privileges and powers h\ milk-teeth The moliis are thiet-, four- or li\e-eusped.

It was first em]doied ilmost synonMuousK with mctiopoJitan hut the t usps mu in some eases coalesce into transverse

to denote the cliicf bishop of i pioMiiec haMng his see in the ridges Ihe thumb ind great toe an, is i rule, opptisable

tipiUl intl ( crtain rights of supcnntcndtnt c Ol cz the whole pro to the other digits Ihe clavitles (roll ir-bones) aic complete,

Miicc At the Countil of \icaea(A D 325) the met ropol it in con- there is neaih ilwus i free cenlrile bone m the wrist, or

stitution w is issLimed is unuersil and aftti this the terms t upus, m winch the st inhoid and lunar are likewise geneially

“ mctropolit tn incl “primate,’ to denote the t hief bishop of a
I
scpaiiU The orbits ( intl the e\es) ii dincted moie m less

proMiitc, eamt intti generil use I he title of primate w is used ftirw iicls ind gcnci ilK

more gencrilh m Afru a wink elsewhere metropolitan was more suirounekd h bone(lig i),

generilK cmploved Ihe prim ites in Africa diffeied fiom those while the lower jaw his

elsewhere m th it the tnh iJn i\s belonged to the longest a \trtit il moiemeni on

ortl imcfl bishop in a pnninet who h id not necessaril) his see the upper With a few

m the t ipit il exupt in the cast of the bisliop of Carthige who
,

cxteplions tht stomach is

w is he id ilso of tlu othci fuc Vfiit in proeinces Then wtre
i

simple, and i duocleno

ilbo three sorts t)f honor u\ prim itcs ( i) pn/zm/n the old^^st jejuiiil flexuu ol the m-
bishop in a pro\mee next to the prim it( t»n whom powci de-

|

testme and i < letum aie

\oh td when the pitm ite w IS ell ihkd ir disqualified, (2)titula’’ picsent i he diet is genei-

metropolil ins tie bishops of certim cities whah hid the n ime
|

illy \egel ihle, but mu be

ind title of cuil metropoles bestowed on them bv some emperor,
j

mixed or 1 in h, consisting

(^) the bishops of sonic mtithti-ehurehe wheh were hemourccl olmseits The uterus m iv

b\ ancient custom but w tie subjet t to the emlmare mctrcjipoht in be eitbti bituinuUe 01

i g the bishop of Jei us ikni, who was subject to his mctropolit in simnlt
,
and the phcent i

itCaesirci tithcr el’^ttndil ind de

At i later ditc primite bee true the off it 1 il title of t trt im < lelu ite or diffuse iiid

metropolitans wlio obt lined from tlu popt i position of epist op il non ckt iduate, with igreit

lUthenilN o\er t\ 1 1 il other mctropolit ms md \s 1 k> were it tlie dtitlopment ol the ill in

s inie time, appointt (I \ le irs of tlu Hol\ See Ihis w is dune in toi"' fhe elitoiis n u or

the else of the bishops ot Arks and Ihe silonui ts e iih is mu not be peiforile llie

the 5th eentur) Such primitcs wtie sometimes ilso tailed penis is pendent, u d tlu

patnart hs primates dioLCsio} urn (politic il not episcopal dioceses) Ustes ait extra abdomin li,

primates provumae, i^ummi pumates, pjaesuli^ omaiutn saat itu ite either in i scrotum

datum ni parltbus sui In this sense the W estern primate
|

behind the penis or m a

w is considered the etpiu dent ol the rastern pitnuth The similaih situ ited fold of

arthbislu>p of Reims reeeued the title of piiaias into pumates the integument At most

B\ the F Use Decretals an atlemot was mack to est ibhsh such the teato art four m num-
aprimacN is i perm inent institution but the atti mpt w is not her, but gencialh unl\

sucetssful and the digmt) of prim ite became more or less two situ ited on the breast,

honor iiv Ihc oierlippingof tin title is illusli itcd b\ the t ise ilthough oei ision ill) ib-
Tir T —I atenl 'ind luv\ei vie\ s of

tlie Slvull ol I T iiif^ur Monkev {Stnoio
of Lngl ind, where tlie ardibishop of \oik still heirs the title

of primate of Lnglind and the archbisho]) of ( interburv thit

of prim ite of all Lnglind \ less guitrd use of the title is its

appheitiun m medieval usage to the head of a t ithedi d school

or college (/?/im(75 scholarum) ind to the dignit iriesof acathedril
church Ihe abbot of Fuld<i itt ei\ ed from the pope the title of

primas inter abbates In the Fpisiopal Church of Scotland the

senior bishop is st)led the prtmas

Du e viigi Glosuuium

,

Hmschius hirchenrecht (Berlin i 8(ig),
MoDUt of the C hi istiau Ctnnih tianslUcd fiomthcC timan
b\ Andri\N Rutlu rford B D (London 1902), Bingh im Origines
CLilesiasticat (1840)

PRIMATES (Lat primus

^

first), the nime guen bv Linnaeus
to the higliest order <d mammals (see Mammalia), which was
taken bs him to include not ordi man, ipes, monke\ s and lemui s,

but likewise bits The litter group is now separated is a
distinct order (see Chiroptera) It has also been proposed

dominai or eien inguinal pithnu'^) to sliow (lie torward direction

\s i rule onK a single nid lon^iktc ck)suie of the orbits

ofTspung produ.ed a a

birth, such onsj^rmg being

alw us born in i eompkteh hilpless condition

With the exteption ol man, who has adipted himself to exist

in ill climates, the Primates are essentiilK a tropii d ind sub-

tropic d group, although some of the rnonkei s inhabit distrii ts

where the wmtei dim ite is se\ere Ihe great majoriti—in fact

neirl) all—of the members of the order are ai bored in tlieir

h ibits In size there is great variation tlu extremes m this

respect being represented bv man and tlie gorilla on the one side,

and the marmosets and tarsiers,w hieh ire no larger than scpnrrels,

on the Other

As regards the proper meaning of the popular names
* monkei “ baboon ” and “ ape,” it appears that these arc in

the mam general terms whicli, with the exception of the second,
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may be applied indifferently to all the members of the first

sub-order. Baboon ’’ appears to be properly applicable to the

dog-faced African species, and may therefore be conveniently

restricted to the members of the genus Papio and their immediate
relatives. Ape,'’ on the other hand, may be specially used for

the tailless man-hke representatives of the order, while the

term ^ monkey ” may be employed for all the rest, other than
lemurs; monkeys being, however, divisible into sub-groups,

such as macaques, langurs, guerezas, mangabeys, &c This

usage cannot, however, be universally employed, and the term
monkeys ” may be employed for the entire group

Anthropoidea —The Pnmates, as already mentioned, arc divisible

into two mam groups, or sub-oiders, of which the brst includes man,
apes, baboons and monkeys For this group Professor Mux Wcbci
employs the name Simiac (in contradistinction to Prosimiac lor

the lemurs) Since, however, to take as the title for a group which
includes man himself the designation of creatures so much lower
in the scale is likely to be repugnant, it seems preferable to employ
the designation Anthropoidea for the higher division of the ordet

As the essential fcaluies distinguishing the Anthropoidea from
the second sub-order may best be indicated under the heading of

the latter, reference may at once be made to some of the more
striking chaiacters of the members of the former group The
propoitions of the body as icgards the relative lengths of the two
pans of limbs to one another and to that of the trunk vary con-
siderably Both pairs may be much elongated, as in Ateles and
Hvlobate^, and citner sub-equally, as in the first of these, or with
Ihc arms greatly m excess, as in the second The legs may be
exeessively short, and the aims, at the same time, excessively long,
as in the orang-utan Both pairs may be short and sub-equal as
m many of the baboons [Papio) Only in Nyctipithecus and the
Hapalidae does Bie excess in length of the lower limbs over the upper
exceed or eepial that which is found in man The length of the
tail presents some noteworthy points It is found at its greatest
absolute length, and also gicatly developed relatively, b(ing about
twice the length of the trunk, in such monkeys as the Indian
langurs, but its greatest relative length is attained m the spider-

monkeys {4hle<i), where it reaches three times the length of the
ti unk 1 he constancy of the degree of its development vanes much
in dih( rent groups In the greater number of genera it is long in

all the species, and in some (Stmia, Anthropopithecus and Hylobates)
it IS absent in all In others it may belong or short, or completely
absent, as in macaques (Macacus)
The form of the head pre senis great differences—it may be rounded,

as in Ateles , produced vertically as in ^iinta , drawn out posteriorly
to an extreme degree, as in Lhfysothnx

y

or anteriorly, as in the
baboons A production of the muzzle, necessitated by the presence
of large teeth, exists in the chimpanzee (Anthvopoptthecus), but
in the baboons, not only is this prolongation carried farther, but
the terminal position of the nostrils gives a dog-like aspect to the
face
The eyes may be small compared with the size of the head, as

in the baboons, but thty may, on the contrary, attain a relatively

enormous size, as in Nxciipithecus They are alw'ays forwardly
directed, and never much more separated one from another than
in man. they may, howcvci, be more closely approximated, as in the
squirrel-monkeys (Chrysothn v) of South America
The ears are always well developed, and very generally have

their postero-superior angle pointed Thty may be large and
small in the same genus, as in Anthropopithecus (chimpanzee and
gorilla), but only in the gorilla do we find, even m a rudimentary
condition, that soft depending portion of the human ear termed
the “ lobule " The nose has scarcely ever more than a slight

prominence, and yet an enormous development is to be met with
in the proboscis-monkey [Nasalts)

,
while in the snub-nosed monkeys

(Rhinopithecus) we find a sharply prominent, though smaller and
extremely upturned nose The hoolock gibbon also possesses a
prominent but slightly aquiline nose The terminal position of

the nostrils in the baboons has already been mentioned These
apertures may be closely approximated, as in all the man-hke
apes [Simndae and Ilylobatidaq

,

or they may be separated one from
the other by a broad septum, as in the Cebtdae, its breadth, howevei,
varying somewhat in different genera, as in Ateles and Enodes,
and Calhthnx and Nyctipithecus The lips are generally thin, but

be very extensile, as in the orang-utan
The hands are generally provided with thumbs, though these

organs (as in the African guerezas, Colobus, and the Amencan
spider-monkeys, Ateles) may be represented only by small naillcss

tubercles The thumb is more human in its proportions in the
chimpanzee than m any other of the higher apes As compared
with the length of the hand, it is most man-hke in tne lowest Amcncan
monkeys, such as Chrysothnx and Hapale In spite of greater
relative length it may, however, little merit the name of thumb, as

it is but slightly opposable to the other digits m any of the Amencan
monkeys, and is not at all so in the Hapahdae The “ great toe

IS never rudimentary and, except in man, m place of being the
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longest digit of the foot, is constantly the shortest As compared
with the entire length of the foot, it is most man-hke in the chim-
panzee and some gibbons, and smallest of all in the orang-utan,
and next smallest in Hapale Every digit is provided with a nail,

except the great toe of the orang-utan and the rudimentary tubercle
rt presenting the thumb in Ateles and Colobus The nail of the great
toe IS flat in every sperics, but the other nails are never so flat as
arc the nails of man The lateral compression of the nails becomes
more strongly marked in some Cebidae, ( u Eriodes, but attains
its extreme m the Hapalidae, v\hcrc every nail, except that of the
great toe, assumes the form of a long, curved and sharply pointed
claw
With the single exception of man, the body is almost entirely

clothed with coj lous hair, and never has the back naktd In the
gibbons, the langurs, the macaciues and the baboons, naked spaces
[isihiatic callosities) are present on that part of the body winch is

the mam support in the sitting posture These naked spaces ar<

subject to swelling at thi season of sexual excitement Such naked
spaces are ncvci found in any of the Amtncan monkeys No ape
or monkey has so exclusive and preponderating a development of
hair on the head and face as exists in man As to the head, long
hair IS found thereon in Hapale Oedipus and in some of the langurs
and giKr(zas, whilst certain macaques, like the Chinese bonnet-
monkey (Macacus sinu us), have the hair of the head long and radiat-
ing m all directions from a central point on the crown A beard is

developed in the male orang-utan, and the Diana monkey (Cercopi-
thecus diana) has long hair on the cheeks and chin Ihcwandeioo
(Macacus silenus) has tlic face encircled by a kind of mane af long
hairs, and many of the marmosets have a long laft of hairs on each
side of the head Amcncan monkeys c<hibit some extremes
respecting hair-development Thus in some of the howlers (as

m some of the guerezas of the Old Woild) the hair of the flanks
IS greatly elongated Some also have an elongated beard, but the
latter structure attains its maximum of development in the eouxio
(Pithecia satanas) Some of the species of the Amencan genus
Pithecia have the hair of the body and tail very long, others have
the head of the female furnishcil with elongated hair, wdiilc the
allied Vacaria calva has the h<^ad bald Long hair may be dev eloped
from the shoulders as m Papio hamadryas and Theropithecus
geloda Very long hair is also developed on tlie back of the
snub-nosed monkeys (Rhmopithecus) in winter Ihc direction of

tla hair may sometimes v irv in nearly allied forms, the hairs on the
arm and fore arm lespeetivelv being often "-o directed that the tips

converge towards the elbow Such is the case in most of the
higher apes, yet in Hylobates agilis all the hair of both these segments
IS directed towards the wrist The hair presents generally no
remarkable character as to its structure It may, howev^er, be
silky, as in Hapale losaliay or assume the eliaractcr of wool, as in
the woolly spider-monkeys (Eiiodes) and Macacus tibttanus, which
inhabits Tibet

Great brilliance of colour is sometimes found in the naked parts
of the body, particularly in the baboons and some of the other
Cercopxthecidae^ and especially in the regions of the face and sexual
organs Among these latter rose, turquoise-blue, green, golden-
yellow and vermilion appear, in various combinations, m one or
other or both of these regions, and become especially brilliant at
the period of sexual excitement
The skeleton, more especially in the higher forms, is m the main

similar to that of man, so that only a brief notice is necessary In
the skull considerable variation in regard to the proportionate
length of the face to that of the brain-case (cranial portion) exists

in the two sexes, owing to the general development of large tusks
in the males (other than in man, w ho is not now under consideration)
Generally speaking, the elongation of the facial portion, as compared
to the cranial, increases as we pass from the higher to (he lower
forms. The increase docs not, however, occur regularly, being
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f^rcitcr HI iht oraiip: ut m ind chimpan/oc thin m some of tlic

Uii^nrs {Semnopithccu^ iit, 1) the maximum dcvclopmint of this

f( lUirt occurs m th( d<v Eiccd biboons (/ afno 2) Jn Amciic in

inoiikcv'' tli< exception of lln. howleis
{ llouaiu fij' d the

fdcial part is lelativtly sm dkr than in Old Woill monkeys lud

Ik 3 —Skull and Hyoid bone ot a Hiovlcj Monl \ (
Uouata)

In niUnc tin hyoid bone which is Id ifId er like is pi iced Ik tween
the two branchco ol tin lower j\w

ipes while 1(1 the sijiiiiiel mojiifvs {i/i)\y>i/n i) it is (\cn sm Ihi

til 111 in nun Iniisilf Jn none ot the Old Wcrhl ^toup docs 11 <

fotelu il ])T(scnt thit loumhd and clfv et^d eontour chai icteiislu

ot min iltlion^li 1h< height of this icci >n 1 threat in the orang ut in

(liX t)
Cunoiish enough Ann ncan munl(\s e penally those

ineludeil in Pithaui ue the m >st nnn hi c Ji tins lespecl Tin
skull of tlie m ih lorilli is dm clinz d b\ tin g < it ihedopment
of the cif ts foi inusculrr alt lehm iit rn of llus'' (supe eihi \)
oeeihanging the oiluts 'i second (si lild) tri\( sin^ flu iniddlf

hill of till iippi r surf ic< wliili a thud (1 iinlxloid) forms in him Hid
V on the occiput and iflorda ittachmciK foi the rmischs of the neck

I It 4 —Skull of ulult mile ()] ng ut'^n (Sinna sai\ i/i)

III Uic go ill i the uibil aie much is in in in but lu the 01 mg utdJl
they are mure rounded I hey iKcoine \^rv 1 irge in Jlylobaiei,

but alt uu an enormous size in the Arniiii m N\itipuhi cu The
e\te it to which e ich oibit opens into the 'idjacent tcmpor'il fossa
f /• the s and sh ipi of the sphtnoin i^ill ii\ fis^u c \ irn s ton
siderahl)

,
this is nuiow i id much elongitid 111 th< gorill i and the

biboons but short in tlie Inigurs and sj>id< 1 nioiikt\s It js most
dosed in tlie howleis where it sometimes all but disippe irs entirel)
The mioloid process ne\ei iltains the lar^ c idatne size it has
m man, but it is prominent in tin biboons nnel lai^er m ic lejucs
as well \s in the chimp in/ie nd gorill i its development bear
mg 1 elation to the size and wei^^ht of the lie ul As the mastoid

diiiiiu he s the under saifacc of the pciiosal assumes a swollen or
blacldei like condition

The pi me of tl e foramen nn"num as compired with the basi
cianid ixis v uies with *^hc ptoje tion of the occiput, it generally
forms a less open mglc with tlj t i\is thin 111 min but in ihryso
thnx the angle i» yet moie open thm in the human skull 1 he
eheek en Z)f,oiUitic irihes be iiel outw irds aiiel upw nds in the

geiiilla ind some 1) iboons but dccie ise in lel due i well as ibsoliitc

si/e m the smaller leirms— notably m Chr\^othriA No long slender
sivloid process is normally attached to the skull though such may
be the e ise 111 the baboeuis Ai e xleiiial bony luditoi) meatus
(e)i tube) IS present m Old Woild but ihsent m New World
monke In ill npes ciiid nionl e^s tl e pTenn\iIl le haven elistincl

iK->s of elcvdopmeiit niel i rditive si/e not fo mcl in nun the

suture ssej iritnif, the m from the 111 i\ill le 1 e m nuiii^ v isilile exeejit

in the chimpanzee alter the adult dentition has been attained
Ihc maxillae develop t,rc it swollen tnbeiositics m the babeienis

and the bl clc ipc nl t^elebes Ih nasd bones ire sanall aiiel

one rdlj flatter than m min being in the cr mg utm e^inle flit

They arc convex m some langurs inel ill bihoon hut the probo'^cis

moiil cy has its iias ils no more deve lop< d thnnlho e of othe 1 s[KCies

Ihe nasals ^cem to att-'^n their maximui 1 of kIiIim i/t m the

howler^ The lower jaw or m nubble is alw m one piece m
aelnlts and is mo t m m Ul e in the si nn in{- which lone has

I slight chin On llie other hand in utlier gibbons the uigU is

proelueed downwards inrl b lekw arel is ilso m marmosets Its

Tie^ 5 —^kddon of ‘"oiitli Ai iciie in Spulcr Moiikt y ( 4 /e/f’s),

to illustrite the length ot the lunb and tail, and the skraderne^s
ot the iornier

in ixiimini of relative size u attained in the howlers (lig 3) where
tlic bio u) ascending p irt serves to protect and shelter the e noimously
elevtIoi><<l body ot the hyoid Air cells miy be devclopeel, is m
thw. gonlla in the parts djacent to the ni istoid front u sinuses
aic geiieii!!^ ib ^.nt in the ole' World gionp, being replaced Uy

coarse cellular bone In old age the sutures of the skull become
obhterale-el the one between the twei iiisil disappeaiing it in

e irly ige m Old World monke \s In the sjuder monl e ys Mel
hiwkis the tentorium or membrane dividing the hemisjiluu
ot the brmi from the eeubeilun becomesbonj

J he spj lal ceilunin of pe s ind monl e\s alw lys 1 i< 1 s the S like

eiirvatuu of that of non the nearest apptoich to tins oc^ irnng
in the b ibe>ons (fig -) The number ot elorsal vutebrn v tries

from eleven ni sonic species eit C cicopithecu^ anel Manu us to foui tc« n
in certim gibbons 01 fifteen m Hu Amer can night ipts (Aic/;
pii/ir us^ In the \rnerican Cibidae tin numbei seldom fills

bclowlhirlet \ m the orang ntan it is tw f lv( ismman but thirteen

in the chimpanzee '>nd gonll i In mo t e ise s tlie doisd an<l

lumbar region are about ecju il in l< iij^lh Init the Imnb r region is

the shoiier m the man hi e gronn ml less than Imll tin himtli
of the dorsal m tlu gonll i TIk lumbai spinous jueie e re

veitual or pre^ipct b ic\w irels in the manlike ipes iIiIk n ind
spider monke \ in the rllier the j preijext foi w u's e pecially

m ifbnlae The lumbar trmsvetsc processes project outwvds,
more or Ic s at light angks to the axis ot the spun, or else forvv ird

riic sicruin attains its greatest absolul kn^tli in the j.orilla, but
IS rclativeh long< r than in man in 01 the man like g onjs H\lohati 9

lias the relatively longest saernm The numlier e^f vtitcbrao
meludeel m the s ernm \ nics nior or less witli age viith Hu oxceo
tioii eh the Sum dcu md Ii\!obat'idae

^

then ire g<iui illy only two
or till ee but m Urh^ Ihlohatts nnd Uac itt Itiere maybe fom
while in the Si 'indm tliere ire ihva>s live n 1 sonu times six In
most Ipes the s icnim amJ lumbsr vertebrae lu in one slightl> curved
hne the gonlla md clumpaii/ee presenting m Hus respect a great
contrast to the Iminan structure In tlu orang utan tin saero
vcrtchril angle is rather moic maik(d l)ut m son e lialKions it is

so much o as almost to 1 tv al t li t ol m in
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With the exception of the man-hke apes and gibbons and the

Barbfiry apj {Macacus the caudal vertebrae of monkeys
exceed four m number, but the mundiil, Papio {Mattnon) tnaittioit,

has sometimes only five The short- tailed macaques and uakaris
licive from about fifteen to seventeen, the shortness of the tail

being occasioned rather by a diminution in the si/e of the component
vertebrae than by a dc'Crcaso in number In the other forms
the number vanes between twenty and l hirty-three, the latter being
tlu' number altame'd m the spidenr-monkeys (hg 5) Ihe projxirtion
borne by this region of the spino to the more ant( nor parts is gnsate-st

in the spi<ler*monkeys of the genus Ateles, almost three to one ,
m the

oth' r longest-tailed genera it is rarely so large as two to one The
aosolute length of the lail is guatest m the languis and gucrc/as,
where also the indivulual caudal vertebrae attain their greatest
length, namely two inchc s Ihe caudal vertebrae generally increase
m length from the sacrum till about the seventh, eighth or ninth,

which, with the 1( nth and ekveoth, are the longest m most long-

taiUd forms In AteUs the eleventh^ twelfth, thirteenth and
fouitccnlh vertebrae are the Ibagest. In most members of the
sub-order the breast-bone, or-stemuzn, is narrow, and consists of a
moio or h ss enlarged upper portion, or m^nubnum, followed by a
chsin of sub-cqual elongateil bones hrom three, to six m number
In man, m vu-Iike apes and gibbons there is however, a broad
sterniirii, or one consisting of aimanobnum, followed by one bone
only, as m HylobaUs* In the onmg-utan the breast-bone long
lemams made up of ossifications arranged m pairs, side by side,

successively. The true ribs are seven m number on each side in
the highest forms, but m Hytdbaies there are sometimes tight, m
\teles there are sometimes:mne pans . vx Hapalt the number vanes
from MX to eight, and from seven to eight' in the other gciuta
1 he " angles '' of the nb» are never so marked as m man ,

most so
111 Hvlohates^ PHhectA^ is distinguished by the gi eater rclati\c
breadth of the nbs. la no ape or monkey is the thorax half as
broad again as it in deep from back to breast Nevertheless, m
tile Simiidae and HyloimHdaB, its transvcise diameter exceeds
its depth by from^aboat one-iourth to a little under one-third of
the latter. In AUks (and sometimeo also in Alouata) the thorax is

wkU r than deep, Ihit in thercst it is deeper than wide.
I lie greatest absolute length of the fore-limb occurs in the gorilla

(hg 6) cUid the orang-utan The humerus never has a perforation
(cntepicondylar) on the inner suk
of its lower extremity Except in

the man like apes, the ulna aiticu-

latcs \\ ith the u rist (carpus) The
htuid IS capable of pronation and
supmatiou on the lorc-aim , and
cxc. pt m man, the chimpanzee and
the goiilla there is a ctntrale m the*

carpus I he* phalangt*s arc the same
111 number in apes and monkeys
as in man, except that 111 Ateles

and Colobus the thumb may have
but one small nodular phalange or
muic Ihc phalangt s ctre g^.uerally

luoio curved than in man, and
except m the Hapalidae, the
terminal ones are flattened from
back to iTont In the Hapalidae
they arc laterally compresseil,
curvctl, and jximttxl to sup^xirt the
claws charactcnstic ol that family
The length of the thumb with its

mttacarpul b<.ais a much grtalcr
propoition to that of the spine in

IJylobates and Simia than m man
With the exception of Ateles and
Colobus

y

the shortest thumb, Uius
cstunated, is found m NyUipUhecus
and Chrysothftx

I he hind limb, meavired from
the summit of the femur to the Up
of the longest digit, is absolutely
greatest m the gonlla, and then in

the orang-utan and the clumpaiizcv*

If the foot be removed, the kg of
the chimpanzee is longer than that

Pig 6 — Skeleton "of the of the oranj<-utaa, Ihc ankle, or

Gorilla (Anthropopithecus gor- tarsus, consists of the same seven
tlla)^ to exhibit the flattened bones as m man, and these bones
sternum, the broad and sliallow aio so arranged, or bound togothir
tliorax, and the groat length of by ligaments, as to form a trans-

thc foio-Umbs. verse and an antero-postenor axcli

In no ape or monkey, however,

do the lower ends of the inner metatarsals form the anterior

pount of support of tlio antero-ixisterior arch, as m man The
calcancum, except m the gorilla, is shoiter compared with the

sjnnc tlian m man The phalange** of the foot arc the same in

number as m man, except that the great toe of the orang-utan
has oefton but one They are ve'ry like fhtir representatives in the

hand, and are convex above, concave and flattened below. Only
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m the Hapalidae are the terminal phalanges laterally compre‘.scd
instead of flattened. The toes arc never nearly so shoit relatively
in apes and monkeys as m man yet the proportion borne by the
^oat toe, with its metatarsal, to the spine closely approximates
m the gorilla to the proportion ( xistmg in man, and this pro^xirtu^n

IS exceeded in Hylobates and Ateles
Omitting all reftrence to the muscles, wc find that m apes and

monkeys the absolute size of the brain ne\ cr approaches that of

man, the cranial cfipacity being never less than 55 cub. m m any
normal human subject, wluh m tin oiaug-uian c.nd eJumpanzeo
it is but 26 and 27 J cub m respectively Ihe nlative size of the
bram vanes inversely v.ith the si/e of the whole body, as is the case
m vvarm-l)luo<led vcrtebralts geiurall) The hemispheres of the
bram arc almost always so much developed as to cover over tho
cerebellum, the only exceptions beuig the howlers £uid tht siamang
{Hylobates sy^ndaciylw^) In the latter the cerebellum is slightly
uncovered, but it is considerably so in the former In Chrysoihux
the posterior lobcjs arc more hirgdy devdopod relatively than m
man. As m mammals gtiu rally, much convoluted heniisphcits
arc corrdatfd vvitli a considerable absolute bulk of body Thus
m Hapade (and here only) \vc find the hemispheres quite smooth,
the only grocjvc being that which represents the Sylvian fissure

In Stniia and Anthropopi/hecus, on the contrary, they arc richly
convoluted A hippocampus minor is present m all apes and
monkeys, and in some Cebtdae is larger rtlativdy than m man, and
absolutely largtr than the hippocampus major Of all ajxjs anti

monkeys the orang-utan has a brain most like that of man, indeed
it may be saw! to be like man's in all rcspec4.s save that it is much
inferior in sue and weight, and that the Ucmisphercs are more
symmttrieallv convoluted and less complicated by minor folding‘s

ihe human brain, as known by Liiropeaa specimens, has been
supposed to dilfei from that of apes and monkeys by the absence
of the so (ailed siriiim fold {Affenspalte) on the posterior portion
of the mam lamispherts. On studying a large senes of Egyptian
and Sudani biams, Professor G Elliot Smith finds, however, that
this simian fold, or sulcus, can be distinctly recognized. “ It
IS (asy," he writes, " to stle< t examples from the stneaof Egyptian
and Sudanese brams m my possession, m which the pattern formexi
by tlui occipital sulci on the lateral surface of the hemisphere in
individu«il anthropoid apes is so exactly reproduced that the identity
of c'vcry sulcus i> placexl beyoml reasonable doubt Vnd if we
take individual expiuplcs of goiiUa-brams, it becomes still easier
to match the occipital pattern of each of them to nunieious human
brains . It is easy to appreciate the dilficulUcs winch have
betset mvestigatois ol Jiuiopean types of brain, and to understand
the reasons for the common beUcJ in the absence of the supposed
distinctly simnn sulci in the lateral aspect of the occipital itgion
of the human brain

"

In no ape or moiikc y docs the senes of teeth form so perfect an arch
as m mail, the opposite senes of check I* cth lending to become
more parallel None has the* teeth ])laeed m one uninterrupted
sdKS m eaieh jaw, is the ease m the Iniman species, but there
IS alwa>s a small gap between the upper ca,nme and the sdjacent
rieisoi, and between the lowci canme and the adjacent pienolar
1 his condition is due totb« oxcessiv'e size of the canines, the mtor-
spices giving pa^segc to tho tips of tiieso te*! th This piolongation
oi the canines into tusk-hke weapons of offenceand defence (especially

dev eloped in the males) mokes a great difference between the aspect
of the dentition in apes and man The number of the teeth is the
same as in man m all Old World Primates The New World
Cebidac have an additional proMolar o» each side of each jau,
while the Hapahd^ have a molar the less 1 he iiicisois are nc ,u ly

veitical, t,a\e lu Pithecta and its allies, where their tips project
loiwaid The canines arei conssderably longer than the incisors,

(xecfit m Hapaky where the lower mcisors equal them in length
dhe ])rci*olars differ structurally from the molers much as in man,
except that the first lower one may he modificHl in shape to gi\ c

pa^sigi. to the upper canine, as la the baboons The gnruhng
surf ice* of the moites consLsts genenttty of two incomplete Iransi erse

ridges, the end ol each ridge projecting more than the mtermodiato
part, indicating th® position of four original tubercles. In the

man like apes there is^ however, m the upper mdars a ndge running
obliquely from tho front umkt tubercle, or cusp, outwards ancl

baelvwards to the hmd outer tubercle. In the Cercofithecidae this

iidgt i-> wanting^ but it reapp<ars in Ateles and Ahuata amongst the*

Ctlndae In the Hapalidae the tubercles of the molars are* more
proJuee'd and slxarp-pomkxi, m harmony with the insectivorous

habits of the marmos^a. The last lower molar may be rcduce*d or
much enlarged as compared with the others Thus m C ercopithecus

talapoin it has but twee tubercles, while in the macaques and
baboons it is very large, and has live wdl-elcvolojxxl cusps The
number of milk-tccth is as m man, except that American monkeys
have an additional one* In general the canines arc the last teeth
to be cut of the permanent dentition, their ciittmg sometimes
causmg sudi constitutional disturbance as to produce convulsions
and death. In the gibbons. Iniwcvcr, the canines accompany, if

they do not precede, the appeariince of the hindmost molar, while in

the orang-utan they at least sometimes make their appearance
before the latter

The stomach is simple m all apes and monkeys exee*pt langurs.
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guerezas, and their allies It is especially human in shape m
Hylobates, except that the pylorus is somewhat more elongated and
distinct It IS of a rounded form in Pithecia, and in Hapale the
cardiac orihce is exceptionally near tlic pylorus In the langur
group it IS sacculated, especially at the cardiac end, being in fact,

very like a colon spirally coiled The intestine is devoid of valvulae
connwente'i, but provided with a wcll-dcvc loped caecum, which is,

however, short and conical in the balxions Only in the man-like apes
is there a vermiform appendix The colon may be much longer i

relatively than in man, as in the man-like apes, it inav be greatly
,

sacculated, as in Hylobates
^
or devoid of sacculations, as in Lebus

The liver may be v'crv like man's, especially in gibbons the orang-
utan, and the chimpanzee, but in the gorilla both the right and
left lobes are ch ft by a fissure almost as much as in the baboons
In the langur group the liver is much divided, and placed obliquely
to accommodate the sactulatcd stomach Ihc lateral lobes in

Hapale are much larger than the central lobe The caudate lobe

IS V cry huge in Cebidoe especially in Ateles, and above all in Pithtua
Theie is ahvavs a gall-bladder

The larynx in many memix is of the sub-oider is furnished with
sac-like appendages, varymg in dilfeunt species as regaids number,
size and situation They may be dilatations of the laryngeal
ventricle (opening into tlie larynx below the false vocal cords)

as in the man like apes, or they may open above the false vocal
cords so as to be extensions of the thyro hyoid membrane, as m
gibbons Theie may be but a single median opening in the front

part of that membraae at the base of the epiglottis, as in Cerco^
pithecidae, or there may be a single median opening at the back of

the trachea just below the cricoid cartilage, as in spider-monkeys,
and while there is in some instances only a single sac, m othei

instances, as in the howleis, there may be five These may be
enormous, meeting in the middle line in front, and extending down
to the axillae as in the gorilla and orangutan Finally a sac may
occupy the cavity of tlu expanded body of the hv’’oid-bone, as in

howlers (fig 3) The hyoid has its b«isiHr part generally somewhat
nioie convex and enlarged than in man, but in howlers it becomes
greatly enlarged and deeply excavated, so as to form a great bony
bladdcr-like structure (fig s) The cornua of the hyoid are never
entirely absent, but the anterior or lesser cornua may be so, as in

the howlers The anterior cornua never exceed the ]x)Stenoi

cornua m length, but they may be (Cercoptthecus) more developed
relatively than in ntan, and may even be jointed as in Lagothrtx
The lungs are generally similar to those of man although as

in gibbons, the right one may be four-lobed In the man-hke
j

apes the great arteries arc likewise of the human type, but in the
Hylobatidae and C^rcopithectdae the left carotid may arise from the I

innominate The discoidal and deciduate placenta is generally I

two-lobcd, although single in the howkrs, in th( marmosets it is
'

unusually tluck American monkeys differ from their Old World

(From a sketch by Wolf from life.)

Fig 7 —An Immature Chimpanzee (Anthropopithecus troglodytes)

cousins in having two umbilical veins in place of a single one In
the Cercopithecidae gestation lasts about seven months, but in
the marmosets is reduced to three The young, which are generally
carried on the breast, are suckled for about six months in most
inonkf ys

Man-hke Apes—In common with man, the apes and monkeys
of the Old World foim a section—Catarrhina—of the sub-order
Anthropc>idea, characteiizcd by the following features There arc
only two pairs of premolar teeth, so that the complete dental
formula is 2 c p %, m ^ The tympanum has an external
bony tube, or meatus

,
but there is no tympanic bulla A squamoso-

frontal suture causes the frontal and the alisphcnoid bouts to enter
largely into the formation of the orbital plate, and the orbito-
temporal foramen is small Chcck-pouchcs and callusitits on the
buttocks are frequently present Ihe nails ai^ flat or roundeel,
the descending colon of ehc nitcstine has an b-hke (sigmoid) flexuic,

Fig 8 —Adult Male Gorilla (Anthropopithecus gorilla)

the caecum is simple, and there may be a vermiform appendix
The inter-nasal septum is tliin and the nostrils are direeted ontwarels
Ihe tail, which may be rudimcntaiy, is never prehensile Ihe
ethmoturbinal lx>nes of the nasal chamber are topically united
Laryngeal sacs arc commonly dev clojied In addition to the p^ unary
discoidal placenta, a secondary, and sometimes temporary one is

develojied

It does not come within tlie province of this article to treat of man
(sec Anthropology)

,
but it may b( mentioned that the distinctive

characteristics of the family Homtntdae (including the single

genus Homo), as compared with those of the Stmndae, or man-hke
apes, arc chiefly relative These an shown by the greater size of
the brain and brain-case as compaicd with tlie faci.d portion of tlie

skull, smaller development of the eaiiine teeth of the males, more
complete adaptation of the structure of the vcitcbial column to
the vertical position, greater length of the lower as compaied with
the upper extremities, and the greater length of the great toe,

with almost eompU^te absence of the power of bringing it in
oppeisition to the other four toes The last and the small size of
the canine teeth are perhaps the most marked and easily defined
distinctions that can be drawn between the two groups, so far as
puiely zoological characteis aie concerned Ihc regular arch
lorm^ by the scries of teeth is, however, as alicady mentioneel,
another featuie distinguishing man from tlie man like apes

In common with the gibbons (Hylobatidae) the man-hke apes, or
Stmndae, are distinguished from the lower rctirescnlaltve s of the
piescnt sub-order by the following features The sternum is short
and broad, and the thorax wide and shallow (fig (>), while the pelvis,
as shown in the same figure, is more or less latcially expanded, and
hollow on its inner surface, and the number of dorso-lumbar verte-
brae ranges from sixteen to eighteim The arm is longer than
the leg, and while the hair on the fore-arm is directed upw.irds,
that of the upper-arm slopes downwards to meet it at the elbow
Check-pouches arc absent The cusps of the mobirs arc separate;
and five in number above and foui below The caecum has a veimi-
form appendix, and the secondary placenta merely forms a tem-
porary fold The Si mi idae .ire specially characterized by the
absence of callosities on the buttocks, the presence of sixteen or
seventeen dorso-lumbar vertebrae, and of twelve or thirteen pairs
of ribs, the wrinkling of the enamel of the cheek-teeth, the great
expansion and concavity of the iliac bones of the pelvis, and the
application of only the edge of the sole of the fool to the ground in

> walking
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The existing members of the family are referable to at least

two genera, the one African and the other Asiatic The first genus,
AnthropoMhecus,^ is typified by the West African chimpanzee,
A , troglodytes (fig 7) ,

and is characterized by the absence of excessive
elevation in the skull, by the fore limb not reaching more than
lialf-way down the shin, the presence of thirteen pairs of ribs, the
well-developed great toe, the absence of a centrale in the carpus, and
the black or grey hair There is a well-developed laryngeal sinus,

which may extend downwards to the axilla Chimpanzees arc
characterized by the large size of the ears, and typically by the
however, more developed in the Central African A tchego (of which
small development of the supra-orbital ridges The latter are,

the kulu-kamba is a local phase)
,
tins form—whether regarded as

a species or a race—being thus more gorilla-hke (see Chimpanzee)
The gorilla (Anthropopithecus gorilla, fig 8), of which there are

likewise several local forms, ranging from the West Coast through
the forest-tract to East Central Africa, and apparently best regarded
as sub-specics, is frequently made the type of a second genus

—

Got ilia
y
but is extremely close to the chimpanzee, from which it

IS perhaps best distinguished by its much smaller cars It is the
largest of the apes, although the females are greatly inferior in

statuic and bulk to the males The gorilla is also a much less

completely ai boreal ape than the chimpanzee, in consequence of

w Inch moi e of the sole of the foot is applied to the ground in w'alking

The enormous supra-orbital ridges of the skull of the male, and like-

wise the large and powerful tusks in that sex are very characteristic

A full-grown gorilla will stand considerably over six feet in height

According to Dr A Keith, in addition to its smaller and
cais the goiilla may be best distinguished from the chimpanzee be
the piesonec of a nasal fold tunning to the margin of the uppei lip,

by the large size and peculiar characters of the tusks and cheek-

teeth, by its broad, short, thick hands and feet, of which the fingeis

and to( s arc partially webbed, by the long heel, and bv the relative

l( ngth of the upper half of the aim as compared with the fore-a.rm

An impoi tant distinctive feature of the skull of the gorilla is the gieat
length of the nasal bone s Finally, in adult life the gorilla is sharply
differentiated from the chimpanzee by its sullen, untameablc,
feiocious disposition

As regards the relationship existing between the gorilla and the

chimpanzee. Dr Keith observes “ An examination of all the

structural systems of the African anthropoids leads to the inftrcnce

that the goiilla is the more primitive of the two foims, and ap-
pi caches the common parent stock more nearly than does the
chimpanzee The teeth of the gorilla, individually and collectively

|

foim a complete dentition, a dentition at the very highest point •

of dcNclopment, the teeth of the chimpanzee show marke'd signs

of letrogicssion in dc\clopmcnt both in size and stiuctuie The
muscular development and the consequent bony crests for muscular
aUaehment of the gorilla far surpass those of the chimpanzee
The muscular developmint of the adult chimpanzee leprcsents

that of the adolescent gorilla Some of the bodily organs of the
gorilla b( long to a simpler and earlier type than those of tlic

chimpanzee But m one point the chimpanzee evidently represents
more nearly the parent form—its limbs and body arc moie adapted
foi ai boreal locomotion, of the two. the gorilla shows the nearer
appioach to thi human mode of locomotion On the whole the

c \ idenee at oui disposal points to the conclusion that the chimpanzee
is a derivative from the gorilla stock, in which, with a progressive

1)1am de\elopmcnt, there have been retrograde changes in most of

the other parts of the body The various races of ehimpanzee
differ according to the degree to which these changes have been
carried (See Gorilla

)
|

Fiom both the chimpanzee and the goiilla the oiang-ulan, 01 '

mias ( Simta satyrus)
,
of Borneo and Sumatra is broadly distinguished I

b\ the extreme elevation of the skull (fig 4), the excessive length of
|

the fore limbs, which reach to the ankle, the presence of only twelv e
,

pairs of ribs and of a centrale in the carpus, the short and rudi-

mentary gicat toe, and the bright-red colour of the hair Adult
miles are furnished with a longish beaid on the chin, and they
may also develop a large warty prominence, consisting of fibro-

cellular tissue, on each side of the face, which thus assumes an extra-

ordinaiy wide and flattened form There is no vestige of a tail

The hands are very long; hut the thumb is short, not reaching the
end of the metacarpal bone of the index-fingeu The feet have
exceedingly long toes, except the great toe, which only reaches to

the middle of the first joint of the adjaoent toe, and is often destitute

not only of a nail, but of the second phalange also It nevertheless

possesses an opponens muscle The brain has the hemispheies
greatly convoluted, and is altogether more like the brain of man
than IS that of any other ape A prolongation is developed from
each ventricle of the larynx, and these processes in the adult become 1

enormous, uniting together in front over the windpipe and forming
one great sac which extends down between the muscles to the axilla

The canine teeth of adult males are very large. In Borneo the
orang-utan displays great variability, and has accordingly been
divided into a numbci of local races, in some of which the males

^ It has been proposed to transfer the name Stmia to the chim-
panzee, on the ground that it was originally given to that animal

apparently lack the lateral expansion of the face Whether the
Sumatran orang-utan should be regarded as a distinct species, with
tw'o local races, may be left an open question (See Orang-Utan)

Gibbons —^Thc comparatively small, long-arrncd and tailless

Asiatic apes known as gibbons have been very generally included
in the same family as the man-likc apes, but smee they diifer

in several important features—to say nothing of their smaller
bodily size— it has recently been proposed to refer them to a familv

apart the Hylobattdae The distinctive features of this familv
include the presence of small naked callosities on the buttocks,
the jx)Ssession of eighteen dorso lumbar vcitebrac and thirteen

pans of ribs the absene< of foldings in the enamel of the molar
te^eth, the slight lateral expansion and concavity of the iliac bones
of the pelvis, and the application of the whole sole of the foot to

the ground m walking The vertebral column presents no trace of
(he sigmoid flexure which is developed partially in the Smiiidae
and completely m the Hotninidae None of the gibbons have aiiv

rudiment of a tail, and the canines arc elongated and lusk-likc

When the bodv^ is ciect, the arms arc so long that they reach tin

ground The great toe is well developed, reaching to the middle
or end of the first joint of the adjacent toe, but the thumb oiiK'

attains to, or reaches a little beyond, the upper end of the first

joint of the index-finger There is a centrale in tlic carpus The
laryngeal sacs are no longer prolorgations of the laryngeal ven-
tricles, but open into the larynx above the false vocal cords The

I

group is distributed throughout the forest-regions of south-eastern
Asia, castwaids and southwards fiom Assam, and is represented
by a considerable number of species Among these, the siamang,
Hylobate% syndaih of Sumatra and the Malay Peninsula diffcis

from all the rest liy the union of the index and third fingeis up to

the base of their terminal joints, in consequence of which tins

species IS regarded as representing a sub-genus (Symphalangus) bv
itself, while all the others belong to Hylobates propei The' general
colour of gibbons is either pale fawn or black, with or without a
white band across the forehead la a female from Hainan in the
menace lie of the Zoological Society of London, the colour of the
coat changed from black to fawn about the time full matunty w'as

attained Apparently no such change takes place in the male
1
According to Dr W Volz, the two banks of the Leinatang River in

! the I’alembang distnct of Sumatra are lespcctivcly inhabited
i l>v two different species of gibbons—on the west bank is found the

siamang (Hylohates syndaciylus), while the countr>'^ to the cast
of the nver is the home of the agile gibbon, or wavv-waw {H agtlis)

It IS not necesstiry to capture, or even to sec, specimens of the two
species m ordci to satisfy oneself as to Ihcir limitations, for they
mav^ be icadily distinguished by their cues the siamang calling

m a single note, whereas the cry of the wavv-waw forms two notes
The romarkablt thing about then distnbution m Palcmbang is

that the two spccKS are found in company throughout the icst of

Sumatra, and even in Palcmbang itself they inhabit the mountain
districts, where the river is so narrow that they could easily leap
c»\ er it, and v et they k( c p to the opposite banks Gibbons arc
])erhaps the most agile of all the Old World monkeys, rivalling in

this respect the Ameiican spulor-monkc \^s despite their lack of

the prehensile tails of the latter (bce Gibbon)
Langur Group —The well-known long-tailed langur monkev's of

India and the adjacent regions are the hrst 1 epresentatives of the
third family of apes and monkeys, which includes all the remaining
members of the sub-order now under consideration In the Cmo/)i-
Ihecidae, as the family is called, the following features arc distinctive

The sternum, or breast-bone, is narrow and elongated, and the
thorax compressed and wedge-shaped, while the iliac bones of the
j>clvis arc narrow, with the inner surface flat

,
the dorso-luinbai

vertebrae arc nineteen or twenty in jiumber The front limbs arc
shorter than the Innd pair, the whole sole of the foot is apphed to

the ground in walking, and the hair on the arm is directed down-
wards from the shoulder to the hand There are always bare
callosities on the buttocks, and very generally chcek-pouche s

Tlie caecum is conical Transverse ridges connect the cusps of

the molars Ihe secondary placenta is fully developed
The first group of the family is represented by the langurs and

their allies collectively forming the sub-family Semnopiihectnae,
in which the tail and hind limbs are very long, and the body is

slender, there arc no check-pouchcs, but, on the Oihcr hand, the
stomach is complicated by sacculations or pouches, and the last

lower molar has a posterior heel, thus carrying five cusps The
thumb is small or absent, the callosities on the buttocks arc also

small, and the nails are narrow and pointed The laryngeal sac
(or throat-sac) opens in the middle line of the front of the larynx,

and is formed by an extension of the thvro-hv'oid membrane The
true langurs, of the genus Semnoptthecus, in which a small thumb
IS retained, form a largo group confined to south-eastern Asia, where
it ranges from India and the Himalaya to Borneo and Sumatra
by way of Burma, Cochin China and the Malay Peninsula A
well-known representative is the sacred hanuman monkey {S

entellus) of India, which, like the larger Himalayan S schtsiaceus,

IS slate-coloui chI
,
the 13ornean S hosei, on the other hand, is wholly

maioon-red Other species, like the Indian .s fohnt, have the head
crested The allied genus Rhinopithecus, as tj-pified b> the orange

XXII II <7
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<inub-nosed monkey, R toxellanac (Iig 9), of eastern Tibet and
Szechuen, is characterized bv the curiously short and upturned
nose and the long silky hair of the back especially in the winter coat
In the typical species the predominating colour is orange tending to

vellowidi-oh\ c on the back, but in R bieit of the mountains border-

ing the valley of the Mekon and H bnltchi of Central Clnna it is

slaty-grcv The third \si.itic genus is represented by tlie proboscis
monkey {Nasah*i larvatus) of jiorneo in which the nose is extra-

ordinariiy elongated The nose of the adult nude ls commonl>

(Frotn Miloe Ftlnirds )

Fig 9—The Orange Snub-nosed Monkey {Rhtnoptthecns Yoxellanac)

represented as projecting straight out from the face but it really

bends dowm to overhang the upper lip, it is much shorter in the
female, and quite small and bent upwardsm the young (Sec Langur
and Proboscis Monkfv )

The Afncan guerezas, forming the genus Colobus, differ from their

Asiatic cousins by the total loss of the thumb Some of these
monkeys like Colobus saianas of West Africa arc wholly black,

but m others such as C guereza (or aby*i<itnicus], C sharpet and
C caudatus of Noith-east and East Africa, forming the sub-genus
Guereza there is much long white hair, which in th<5 species last-

named forms a mantle on the sides of the body and an elongated
fringe to the tail, thus assimilating the appearance of the animal
to the long lichens hanging from the boughs of the trees in which
It dwells Most or all of the Semnopithecinae feed on leaves, a
circumstance doubtless correlated with the complex structure of

their stomach
Cocopxiheques, Mangaheys, Macaques and Baboons—The whole of

the remaining members of the family Cercopithecidae in

the sub-family Cercoptlhectnae, w^hich presents the following charac-
teristics The hmd limbs are not longer than the front pair, the
tail may be either long short or practically absent, cIuek-jKiuchcs
aio present, the stom«ich is simple, the callosities on the buttocks
are often very large

,
the last lower molar may or may not liave a

posterior heel, and the thumb is well developed Whereas all the
Semnopitiucinae are complclely arliorcal many of the Cercoptthc

ctnae, and more especially the babo<3ns arc to a griat extent or

entirely terrestrial The topical representatives of the group are
the African monkeys forming the genus Cercoptihecus, which in-

cludes a very large number of species with the following characters

m common The tail, although shorter than in the ^emnopxthecxnae,
19 long as are the hind limbs, while the general form is slender

The jaw and muzzle arc short and the chcek-pouchcs large, while
the nose is not prominent with the nostrils approximated

,
w hiskers

and a beard of variable length are usually d( velopcd The fingers of

tin long hands arc united by W'cbs at th< bas<^
,
the thumb is small

m companson with the gnat toe The callosities arc of moderate
size

,
and the hairs of the thick and soft fur are in most cases marked

bv differently-coloured rings For convenience of description the

numerous species of this genus may be arranged in a number of

groups or sub-genera The first of these groups includes the
spot-nosed forms {Rhino <ittctu<i)

,

charactenzed by the presence
of a spot of white, red or blue on the nose, well-known species.

being the lesser white-nosed guenon (C petaurxsta) of West Africa
and the hocheur, C mchians, which is also West Afncan In the
typical group as represented by the malbrouck monkey (C cvno~
sums) of the West Coast, and the Abyssiiiiau grivct (C sabaens),

the fur of tin back is of a more or less ohve-grttn hue, while the
under surface and whiskers are white and the limbs grey 1 he
large patas monkey (C patai) of West Africa and the icd -backed
monkey {C pyr/honoius) of Kordofan typify a third section {Erythro-

cebus), characterized by the red upper and white lower sui lace of

the body A fourth section [Mofia) includes the* mona (C. rnona)

of Wc stein, and Sykes's monkey (C aUngulan<) of Eastern Africa,

wnth a number of allied species, char,vctciizc<l by the presence of

a black liand running from the outer angle of the eye to the car,

and the black or dark-grey limbs The bc.irded monkey (C pogomas)
of Fernando Po and Guinea, with two sub-species, typifu s a sm.ill

section (Otopithecus), chaiactcnzed by large rufous or yellowish

ear-tufts and the presence of three black stupes on the forehead
Pogonocehtis is another small section, including the well-knowm
Diana monkey (C dtana) of Western, and l>c l^raz/a's monkey
(C negliUus) of Eastern Afiica ^tusily recognized by the long
(generally white) beard and frontal crest 1 mally, the little

talapoin (C talapoin) of the Gaboon alone represents a group
{Miopithecus) broadly distinguished by having three, m place of

tour, cusps on the crowms of the lower molars.
The n< xt gioup is that of the African mangaheys {C ercocehus)

,

the more typical species of which arc easily recognized by thew
bare flesli-colonred eyelids, and the absence of rings of different
colours on the luur, or at least on that of the hack. In the se monkeys
the general form is intermediate between that of the cercopitheques
and the macaques, to be mxt mentioned, the head being more oval
and the muzzle more produced than m the former, but Jess so than
in the latter The limbs are longer and the boily is more slender
than m the macaques, and the callosities arc also smaller On the
other hand, the thumb is smaller than in the guenons, and the tail is

earned curled over the b<ick instead ol straight, while these monkeys
differ from the former m hav mg \ posterior heel to the last lower
molar, which is thus hve-cusped, as m the macaques Jhc
laryngeal air sacs c^f the latter arc, however, wanting Well-known
representatives of the typical section of the group arc the sooW
mangabey (C fuligtnosus) and the white -collan cl inangabey {C,

' collarts) of Wtst Afiica, tne latter easily rccogni/ed by the bright
red crown of the head A second group of the genus, Lophocebus
(or Semnocebu<) is typitied by the w hite-chec ked inangabey (C
albtgena) of the tquatoiial forest-region, in which the head is crested
and the eyelids lack bare llesh-colourcd rims The rhesus monkey
{Macacus rhesus) of India is the typical representative of the
macaques, which may be re^gardcxl as the Asiatic representatives
of the maiigabtys From that group the macaques differ by their
heavier and stouter build (iig 10), thicker limbs, the presence ol
large la!3'ngeal sacs, the largei size ol the callosities, and the* more
produced muzzle, while many of them have the tail (which may be
absent) much shoilcr 1 he nostrils are not terminal, and the hairs
are generally ringed In habits the macaques are much more
terrestrial than the mangaheys, some of tin m being completely so
In the typical group, which, m addition to the rhesus, includes
the Himalayan macaque (Af as^amensis)

,

the brown macaque
(M. arctoidcs) of Jiurma aiiel Tibet pig lo), the tail may be about

(From Milne FHwards )

Fig 10 —The Tibet Macaque (Macacus arctoidcs Uhetanus),

equal to halt the length of the Ixidy or le*ss, but in the Barbary
ape, M (Inuus) inuu^, of North Africa and Gibraltar, this apjitndagc
IS wanting In a thirel group (Nemestrinus), represcnte*d by the
pig-tailed macacpie (M ncmestrtnus)^ ranging from Burma to

Borneo, and the Iion-macaque (M leoninus) of Siam, the tail,

which is carried erect, is about onc-third the length of tlie bexly
The lion-tailexl maeaque(A/ silenus) of soutlurn India, often miscalled
the w and eroo, represents a group by itself (Vetulus) characterized by
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thb long hair fringing tlie face ahd meeting untlor the chin, and
the tiift<(l lion-like tail, winch is from one-halt to three-quarters
the length of the body The last grouo (C ynewo/g^wi)

,
now often

regarded as a distinct genus, is typified by the widtly-spread crab-
eatinc macaque (M ( ynomolgu<:) ,

characterized by its producc^l
muzzle, short and stout hmbs, and basally-swollcn tail, which is

nearly as long as the body It also includes the South Indian
bonnet-macaque (M stmeus) and the Ceylon toque-macaque
(M piliatus), taking their names from the elongated hair on the
crown, which arc ncaily allied, and with the first-named species

approach the baboons m their elongated muzzles (see Macaqui*,)
A still neuer approach to the baboons is made by the black ape

(Cynopith€cui> niga) of Cdcbcs and the neighbouring islands, which
IS represented by several sub-spccics, among them the so-called

Moor-macaque (Macacus matiru^) borne difference of opinion
exists as to the proper serial position of this species, which is in-

cluded m MulUlUS by seve^ral zoologists who separate Cynomolgus
as a genus It is characterized by the marked elongation of the

muzzle, which, like the neck, hands and feet, is naked Ihc nostrils

are, however, directed outv\aids and downwards, as m the maca-
q^ues, but, on the other hand, thcic aic baboon-1 ike ridges on the
sides of the muzzle and heavy supra-orbital ridges There are

large cheek-pouches, and the tail is a mere stump The colour
IS sooty-black Ihc weird-lookmg gclada baboon (Theropithecw^
gelada) of southein, and the allud f obscutus of eastern Abyssinia
represent a genus which is essentially baboon-like m general charac-
teristics, but has the nostrils of the macaque t3'pe, while the facial

portion of the skull is shorter than the cranial The preorbital

portion of the face is concave with the ridges rounded, and the tusks
are very long The long tail is tufted at the tip, and the hair is

long and bushy, developing into a mantlc-liko mane on the fore-

quarters of old nudes, Icavmg the chest bare The gcniral colour
IS dark-brown The last representatives of the Cercopithectdae

are the baboons, or dog f.iced baboons, of Africa ancl Arabia,
forming the genus Papw These are lor the most p.irt large monkeys,
associating in herds under the leadership of an old male, and dwell-

ing chiefly among rocks, although they aiccnd trees in starch of

gum They arc easily recognized bv their long dogdike faces

(fig ii), in which the nostiils open at the extremity oi the greatly

elongated mu/zle On the siaes of the muzzle arc prominent
longitudinal ridges covered with bare skin which may be brilliantly

coloured rh( Ctdlositics, which art »dse) generally bnght-colourcd,
are large, an I the tail is of model ate length or ohort Ihe hairs

are ringed with diflcicnt colours, and the general colour is olivc-

yellow, grey or brownish The tjqucal, and at the same tunc the

smallest representative of the gioup is the yellow baboon {P
cynocephalus or P babuin) (lig ii), ranging from Abyssinia to

Angola and Mozambique, anel distinguished by its rather short and
grooved muzzle and longish tail, which is nearly as long as the body
The majority of the speeies, such as the widely spread P anubii,

(with several local races), P sphinx of West Africa, ancl the chacma
{P poYcanus) of South Africa, arc included in the snb-gonus Chaero-
ptthreu^y and have the muzzle longer and undivided and the tail

shoiler, in most the colour is golden-oUvc with veTv distinct rings,

but in the chacma it is darker Ihc hamadryad baboon, P hama’
dryas, of north east Africa and Arabia, and the closely allied

P arabteus of southern Aiabia, represent a sub-genus (Hamadryas)
characterized by the ashy-grey colour and the profuse mantle-likc

mane of the adult males, the tail being slightly shorter than the
lx)dy Lastly, the West African mandrill (P matmon) and drill

(P leucophaeus) form the sub-genus Matmortt distinguished by the
extremely short tail and the great development of the facial ridges,

which are strongly fluted In the mandrill, which is the most
brilliantly coloured of all mammals, the ridges are vermilion ami
cobalt, while the callosilics on the buttocks arc of equal brilliance,

hut in the drill which has white ear-lufts, the colouring is mofe
sombre (see Baboon and Mandrill),

American Monkeys and Marmosets—The monkeys and
marmosets of tropical America constitute the Platyrrhina^ or

second section of the Anthropoidea, and are characterized as

follows . An additional prernolar is present m both jaws,

bringing up the number of these teeth to three parrs Ihe
tympanum is ring-like, with no external bony-tube, or meatus,

and a tympanic bulla exists. A parieto-zygomatic suture causes

the jugal bone to be included m the orbital plate, and the

orbito-temporal foramen is large ('heek-pourhes and callos-

ities on the buttocks are wanting The descending colon does

not form a sigmoid flexure , and the caecum is generally bent

in a hook-like form, with, at most, very slight narrowing of its

terminal extremity The cartilage forming the inter-nasal

septum IS broad, and the nostrils are directed obliquely out-

• wards. The tail, which never has fewer than fourteen verte-

brae, IS generally as long as the body, and fre(juently prehensile

The ethmoturbmals are originally separate, and the laryngeal

sac, when present, is of peculiar type Usually there is only a

simple primary discoid placenta, but of a ^eco^cl^
one have been recently Ascribed. i ,(f r

The first family, or Cebtdae, includes^e Amencan monkeys, as
distinct from marmosets, which present the following character-

istics The ears are more or less naked externally The terminal
joints of the fingers and toes cairy flat or curved nails, and the
thumb, when present is opposable to the other fingers Except
in the uakaris, the tail is long, generally short-haired, and frequently
with a terminal bare surface for prehension Dentition i c f,

p m I Generally a foramen (entepicondylar) in the inner
side of the lower end of the humerus As a rule, only a single

offspring IS produced at a birth Hanging over tropical America,
the Ctbidaendivc their headquarters in the vast Brazilian forests,

w'hcre so many of the animals are more or less arboreal in their

habits These monkeys arc completely arboreal, more so, mdeed,
than the gibbons among the Catarrhina
The first sub-family, Alouatinae, is represented only by the

howlers, Alouata (or Myutes), characterized by the long prclunsile
t.ail with the extremity naked below, the uell-developcd thumb,
and the extension of the hyoid-bonc into an enormous bladder-like
chamber contained between the two branches of the lower jaw
(fig 3) In this bony cup is rccciv cd one of the three or five laryn-
geal sacs There are about half a dozen species, with several

sub-spccics, three of the best known being A sentculus A helzebul

and A urstna Scvcial arc bnlhantly coloured, with bright or
golden hair on the flanks, but in the Amazonicm A mgra the male
IS black and the female straw-coloured. Ihc muzue is longer

than m other C ebtdae (see Howler)

Pig 12 —The White-cheeked Capuchin (C ebus lunatut,)

The Cebinae include the typical members of the family, character-

ized by the large brain, of winch the elongated hemispheres cover

the cerebellum, the brain-case of the skull bt mg, of course, elongated

III proportion Ihe lumbar vertebrae are short, with upright

comb-likt processes, instead of the rhomboidal ones of the howlers

The lower jaw and hyoid are of normal form In the first section

of the sub-family the tail is evenly haired throughout, the thumb
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we)l dcv^eloped, the limbs of medium length, \vith the front not
longer than the hind pair, the nails curved, and the humerus with
an cnt( picondylar foramen Ihc tyjiical genus Cebus includes the
numerous spceics of capuchins, many of nhieh are so commonly
seen m captivity They arc stouter in build and smaller in size

than the spider-monkeys, and their tails aie only prchtnsile to a
small extent, but are commonly earned spirallv i oiled The
coiiital upper canines jirojtct btlow the upper lip and the molars
have blunt low cusps Wcll-knoun species are the white-chceked
capuchin C lunatus (fig 12) of south Hrazil, the true capuchin,
C capuemus, ranging from Guiana to Brazil, and the brown capu-
chin C fatiiclliis, ot Guiana, all of tbtse showing the black crow'ii

from which these monkev's take their popular name The most
northern representative of the group is the white throated C
hypoUucus, which ranges to Costa Rica The st^uirrel-monktys,

Chrvsothfxx (or Satmins), of which C semyeus is the most familiar
representative, aic not unfrequently placed in the Nyctipithecinae,

although their true position seems to b( here Thev differ from
Cebus bv their smaller size and more delicite build, by the tail

being scarcely at all prehensile, by the smUlcr canines, smaller
and moie sharply cusped molars anel the large and closely-appi 0x1-
mated orbits, whose innci walls arc partly membranous (see Capu-
chin and Squirrel Monkev)
The second section of the sub family includes the spider-monkey?

(fig 13), and IS characterized by the completely prehensile tail.

Fig 13 —Geoffroy's Spub . Monkev^ ( Steles geoffroyt)

with the inner surface of the tip naked the ludimcntary condition
or absence of the thumb the latendlv compressed and more or less

pointed nails, and the absence of an entepieondylar foramen to
the humerus llu hml>s, too arc verv' long and slender, with the
front pair of grtattr length than the hind ones The caecum
approximates to tliat of tin Catarrhina having its teiminal ex-
tremity pointed The true spulei inonke v's { 4 tiles) lack the thumb,
and have the nails but slightly compressed and pointed, the limbs
very long the* nasal se'ptum of ordinar>' width, and the fur not
w(X)llv Nearly all have Hit hair on the head, except that of the
forehead, directed forwards There are nearly a dozen spe*cies

In these monkey's so powerful is the grasp of the tail that the whole
body can be sustained by this oigan alone It even scives as
a fifth hand as detached objects othciwise out of reach, can be
grasped by it, and brought towards the hand or moiitli Their
prehension is in other respects exceptionally defective, owing to
the loss of the thumb Spidcr-monkevs are very gemtle m dis-

position, and, by this and Ihcir long limbs and fitness for trcc-hfe,

seem to represent the gibbons of the Old Woild Nevertheless,
in spite of their admiiable adaptation for arboreal life, their com-
paralivelv slow progression offers a marked eontiast to the vigorous
agihty of the gibbons (see Spider-Monkky) 1 he brown spider-
monkey {Hrachytehs arachnotdes) of south Brazil alone represents
a genus connecting the preceding in some degre*e with the next,

a rudimentary thumb being pre>cnt while the fur is w'oolly, the
nails are much compressed, and tin nostrils more approximated

than usual In the woolly spider-monkeys of the genus Lagothrtx
(fig 14) not only is the fur woolly, but the thumb is faiily well
developed, the nails are like those of Braohyieh b but the nostrils

are normal HumboUlt’s spuk r-monkey^ L humboldU (or L
lagotnca) and the dusky spidei -monkey, L infuniaia both of
which occur in Brazil and Amazonia, .ilonc repiesent tliio genn«-

Some half-dozen specus of the monkeyrs known as sakis (Ptthecta)
form the* typical representatives of the sub-family Ptthecinae, m
which the tail, even when long, is non-prchonsilc, while the lower
incisois aie slender and inclined forwaids in a peculiar manner,
with a gap on each side scpaialing them fiom the long canine
Ihe henuspheus of the biain cover the ceiebellum, the brain-ease
IS elongated, and, despite the absence of .1 larymgeal sac, the low*er

jaw IS deep with a large angle, thus recalling lliat of the howlers
Tlieie IS no caecum In all cases the thumb is vv ell developed

I

The arrangement of the hair is very^ vaiiabU From the other
(
meinbeis of the group the sakis arc sufliciciitly' distinguished by

I

the long and bushy tail, while tbev' are furllici characterized by
having a large head In sonic* cases the hau on the ciown of the

Fig 15 —Lemur-like Douroucouh [NycUpxthecus fehnus),

head is divided by a transverse parting, so as to overhang the upper
part of the fact* P satanas of Para and P chnopotes of Guiana
aic well-known species The uakaiis (Uacaria or Cothurus) ot

Amazonia arc broadly distinguished fiom all other Cebidae by then
short or rudimentary tails

,
Ua calva being remarkable for its brilliant

red jaw and palo cuestnut hair (sec Lakari)
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The last and lowest representatives of the Cebtdae constitute

the siib-lamilv Nyctipithecinae, the meml ers of which are cat-like

monkeys, with woolly oi bushy hair, shoit, cunieal muzzles, non-
prehensilc tails and wtU-dcv( loped thumbs The brain case of

the skull IS not clon^(at<d, and the hemispheres of the brain do
not cover the ccrebtllum Ihc lumlar vertebrae are elongated,

with long, shaip, backwcirdly directed spinal processes, the hinder

part of the lower jaw is tall, and there is no laryngeal sac Ihc

Fig i6

—

The Moloch liti {Calltthrtx moloch)

long ond hooked caecum has its terminal portion constricted In
accordance with their nocturnal habits, the douroucouhs (NyUi-
pithecHs) are easily recognized by their laige and closely approxi-
mated eyes, which are, liowcvcr, separated by a complete septum
the comparatively narrow nasal septum, small cais buried in the

Fig 17 —The Golden Marmoset {Hapale chrysolenca),

woolly fill, and long bushy tail Well-known species are the
lemur-likc douroucouli (N felinus, fig 15) of Amazonia, Peru and
Ecuador, and N vociferans, with a ncaily similar distribution
The titis, Callithriv (or Calhcchiib ^), arc smaller monkeys (fig 16I

^ Apparently the name CaHithrtx was originally given to the
marmoset^ and if trciiisfeired to (hat group should be replaced
by Calhubm
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with more forwardly directed eyes, which are not surrounded by a
radiating fringe of hair and a wider nasal septum The titis arc
represented by about tern species, of which C moloch is represented
m fig 16 Most ol them are confined to Amazonia, but a few,
among them C moloch, reach the east coast Like the marmosets,
they feed largely upon insects and grubs
The second and last family of the Platyrrhina is represented

by the marmosets or oustitis (Hapalidat), all of which arc small
monkeys with the cars hairy externally and the nails except that
of the great toe, claw-like, the thumb non-opposable, the tail long,

bushy and non-prehcnsilc, and only two molars m each jaw, the
dental formula thus being i i, c \, p I, m ^ The humerus
has no entcpicondylar foramen Three young are produced at a
birth Marmosets are divided into two gc nera, those in which the
lower canines arc not markedly larger than the inci‘^ors constituting
the typical Hapale, while such as have the lower canines taller than
the teeth between them form the genus Midas These squirrel-liki

little monkeys, in w^hich the great toe can be opposed to the other
toes, range as far north as 15° N , where they are represented bv
Midas geofjvoyi, and as far in the opposite direction as the southern
tropic, wheie AI chvysopygns anel M ro^alta occur The colour

and the length of the hair are very variable, some species having
long silky palc-chestnut hair (fig 17) and tufted e*ars, while in others
the hair is comparatively short and black, or black with brown
bars, while the cais are not tufted (sec Marmoset)

LemurSy Prosnniae — Although the likeness generally takei

the form of a more or less grotesque caricature, the faces of

all monkeys and apes present, m greater or less degree, some
resemblance to the human countenance. In the lower group
of Primates, commonly knowm as lemurs, or lemuroids, this

resemblance is wholl> lost, and the face assumes an elongated

and fox-like form, totally devoid of that “ expression ” which
IS so characteristic of mcui and the higher apes and monkeys.

74*

Fig. 18.—Skull of Ring-tailed Lemur (Lemur caita)

uc, Upper canine pm, Prcmolars
Ic, Lower canine m, True molars.

Lemurs, Prosimiae or Lemuroidea, which form a group con-

fined to the tropical regions of the Old World and more numer-

ously lepresentcd in Madagascar than elsewhere, are arboreal

and for the most part crepuscular or nocturnal Primates, feeding

on insects or fruits, or both together, and collectively character-

ized as follows The tail, which is generally long and thicklv

haired, is never prehensile As a rule, there is a single pair of

pectoral teats, but an additional abdominal or even inguinal pair

may be present The thumb and gi eat toe are oppo^^able to the

other dagits, the former being provided with a flat nail, while

the sec'ond toe is alwa\s furnished with a claw, the fourth toe

IS longer than all the rest, and the second, or index, finger is

small or rudimentary In the skull (fig 18) the orbital ring

IS formed bv the frontal and jugal liones, and, except m the

Tarsiidaey there is a free communication between the orbit and
the temporal fossa, the lachr>mal foramen is situated outside

the orbit (fig 18), the tympanic either forms a free semicircle

m the auditor\^ bulla or enters into the formation of the latter;

and the foramen rotundum is generally fused into the sphenoidal

fissure Interparietal bones are frequently developed, and the

two halves of the lower jaw are generally welded together in

front. Exc ept m the genus PerodicticuSy the humerus is fur-

nished with an entepicondylar foramen at the lower end; the

centrale of the carpus is generally free, and the femur is usually

provided with a third trochanter. The cerebellum is only

partially covered by the heniisphcics of the brain, which in the

medium-sized and larger species conform to the general t>pe

of the same parts in monkeys and apes. The normal dental
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formula ’or the same as in American
munkc>b, but the upper mcisors are small and separated from
each other, while the lower ones are large and approximated
to the inu^^or-like canine, the molais have three or four cusps.

In all cases the stomach is simple and a caecum present The
testicles are contained m a scrotum, the penis has a bone, the

uterus IS bicornuate and the urethra perforates the clitoris

The placenta may be either diffuse, with a large allantoic

portion, and non-decidiiate, or discoidal and deciduate As a
rule, only a smgle offspring is produced at a birth Very note-

worthy IS the occui rente m the females of the Asiatic lonsis

of what appears to be the vestige of a marsupial apparatus,
attached to the front of the pelvis Lemur catta also possesses

the rudiment of a marsupial fold, while in both sexes of the

a\c-aye occurs a skin-rnuscle corresponding to the sphincter

marsupii of marsupials

The distribution of existing lemurs is very peculiar, the
majority of the speties inhabiting Madagascar, where they for

Uie most part dwell in small patches of forest, and form about
one-half the entire mammalian fauna of the island The remam-
ing species inhabit Africa south of the Sahara and the Indo-Malay
countries

1 A/?

Tarsi^r— The tiny little Itiigo-cyccl Malay Icmnroul knowni as

the tarsicr, Tarstus spectrum (or T tarsias), of the Malay Peninsula
and islands, together with its Celebean and Philippine representa-
tives, alone constitutes the section Tarsiina (and the family 1 ar-

siidae), which has the following distinctive characteristics The
lower incisor is vertical and the canine of normal loim, while the

upper incisors are m contact, the orbit is cut off irontthe temporal
fossa by a bony plate, leaving only a small orbital fissure, the
tympanum enters into f^e formation of the auditory meatus, through
which passes the canal for the internal carotid artery, the tibia

and hbula in the hind-leg arc fused together, and the calcancum
and navicular of the tarsus elongated The tarsier seems to bi

a primitive form which makes a ceitain approximation to the

Anthropoiflea, and differs from other lemurouls m the structure
of its placenta The dent<il formula is / c p f ,

m 5^, total ^4
Tarsiers have enormous eyes, occupying the whole front of the orbital

region, and are purely nocturn<il m their habits, living m trees on
the branches of w'hich they mo\ e by hopping, a power they possess
owing to the elongation of the tarsal bones (sec Tarsier)
Malagasv Lemurs —All the other Prosimiae may be grouped in

a second section, the Lemunna, characterized as follows The
lower incisors and the canine are similar in form and mclinexl

forwards (fig the upper incisors arc small and separatexl bv
an intcrvaJ m the middh line

,
the orbits communicate largely with

the* temporal fossae, the internal carotid artery enters the skull

in advance of the auditory meatus through the foramen laetium
anterms, and the tibia and fibula are separate The Malagasy
lemurs arc now all included in the single family Lcmxindae, which
IS confined to Madagascar and the Comoro Islands, and character-

ired by the tympanic ring lymg free in the auditory bulla

The typical sub-family Lemurinae, which includes the maionty of
the family group, is eharaetenzed by all the fingers except tne index
tia»mg flat nails, the elongation of the facial portion of the skull,

the large hemispheres of the biain not covering the cerebellum,

the occasional presence of two inguinal m addition to the normal
pectoral teats, the dental formula t c i, /> 4. ni J, with the
first upper incisor generally small and sometimes wanting, ind the
[under cusps of the upjicr molars smaller than the front ones These
lemurs arc woolly -haired animals, often nearly as large as cats,

with the legs longer than the arms, the tail long and bushy, and the
spmal processes of the last dorsU and the lumbar vertebrae inclined.

In the typical genus Lemur (fig 19), the tarsus is of normal length,
the tail at least half as long as the body, the cars are tufted, there
Eire no inguinal teats, the last premolar is not markedly broadtr
than the others, and the upper molars have a conspicuous cingulum
Ihese lemurs have long fox-like faces, and habitually walk on the
ground or on the branches of trees on all fouis, although they can
Also jump with marvellous agihty They arc gregarious, living

in small troops, arc diurnal in their habits, but most active towards
crvening, when they make the woods lesound wuth their loud cries,

and feed, not only on fruits and buds, but also on eggs, young birds
and insects When at rest or sleeping, they generally coil their
long, bushy tails around their Ixidics, apparently for the sake of the
vsarmth it affords They have usually a smgle y*oung one at a birth,
which IS at first nearly naked, and is earned about, hanging close
to and almost concealed by the hair of the mother’s billy After
a while the young lemur changes its position and mounts upon the
mother's back, where it is earned about until able to climb and hap
by itscW One of the most beautiful species is the rmg-tailed
lemur {L catta, fig iq), of a delicate grey colour, and with a long
tail marked with altcrnatmg rings of black and white J his is said

by G A Shaw to be an exception to other lemurs in not lx mg
arboreal, but living chiefly among locks and bushes J\dlon,
however, says that it inhabits the lorcsts of the south-west parts
of Madagascar, living, like its congeners, m considciablc troops,
and not differing from them m its habits Ho adds that it is ex-
tremely gentle, and active and graceful in its movements, and utters
at intervals a little plaintive cry like that of a cat. All the others
have the tail of uniform colour The laigcst is L vav'iw^, the ruffed
lemur, sometimes black and white, and sometime^ 1 eddish-brown,
the vaiiation apparently not depending on sex or ago, but on
the individual In L macaco the male is black and the female
red L* mongoZy L fulvus and L rubriuenter are other well-known
speciea

Fig 19—The Ring-tailed Lemur {Lemur catta).

In all these lemurs the small ui)pcr incisors arc not in contact
with one another or with the canine, m front of which they are
both placed In the species of Hapalemur, on the other hand,
the upper incisors arc very smalJ, sub-equal and separated widely
in the mielelle line, those of each side in contact with each other
and with the canine, the posterior one bemg placed on the inside,
and not m front of the latter Muzzle very short and truncated
I wo inguinal teats, in addition to the normal pectoial pair, aic
present The last premolai is bioaeier than those* in front, aiiel the
upper molars lack a distinct cingulum The typical H griseus is

smaller than any of the true lemurs, of a dark-grey colour, with
round face and short ears It is cmite nocturnal, and lives chie'fly

among bamboos, subsisting on the young shoots The second
species has been named H simus In Hapaloniiy theie is no free
centrale to the caipus, and the same is tne case with the six or
seven species of LcpidoUmur {LepUemur), in which the first uppci
incisor IS ruilimentary or wanting, while the second may also be
wanting in the adult There are small lemurs, with small pre-
maxillae, short snouts, tails shorter than the body, bladeler-like

inastoifl processes, and the upper molars with an inconspicuous
emgubun .ind the hiiid-cusps of the last two ludimentary, the fouith
upper jircmolar beung relatively broad Mtxocthus caniceps is an
allied genciic iy|ie (see Lemur)
The small Malagasy lemurs of the genera Chirogale, Mmocebu^

and Opolemur differ from the preieding in the elongation of the
calcaneum and navicular of the tarsus, on which gioiinds they have
been affiliated to the African galagos. The diffeicncc m the struc-
ture of the tympanum m the two groups indicates, however, that
the elongation of the tarsus has been independently devclopfd m
each greiup These* iMiuurs have short, rounded skulls, large eyes,
long hind limbs and rail, large ears, the first upjier incisor larger

than the second, the*^ last upper premolar much smaJlcr than the
first molar and furnished with only one outer cusp, and the mastoid
not bladdcr-hke Some are less than a rat in size, anel all are
nocturnal f^ne of the largest, Mtcrocehus furcifer, is reelelish-groy,

and distinguished by a dark median stripe on its back which divieles

on the ton of the head into tw'o branches, one eif which passes
forwarels above each eye The most interesting peculiarity of these
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lemurs is that certain species (Opolcmur samatt, Chirogale rntht, &c

)

during the dry siason coil thcmsilvcs up m holts oi trees, and i>ass

into a state of torpidity, like that of the hibcinating animals in

the winter of northern climates Before this takes plate an immense
deposit of fat accumulates upon certain parts of the boely, especially

the basal iiortion of the tail The snudicst species, M pustllus^

lives among tlie slender branehes on the tops of the highest trees,

feeding on fruit and mstets, and making nests like those of birds.

In the sub family Indyistnae the dentition of the adult consists

of thiity teeth, usually expressed by the formula t c p
IP but |X)ssibly ? c p m if In the milk-dentition
there are tsventy-two teeth, the two adclitional teeth in the fore
part of the lower jaw having no successors in the jicimanent senes
Hind limbs greatly developed, but the tarsus noimal, the great toe
e>( laige size, and very opjiosable ,

the other toes united at then base
by a fold of skin, which extends as far as the end of the first ph^dangc
ihe thumb is but slightly opiKisablc, and all the fingers and toes

are haiiy The length of the tail is variable Iwo pectoial teats

Caecum very laigc, and colon extremely long and spirally coiled
The brain is large an<l the thorax wi<l(

Tlie animals of this group are essentially arboreal, and feed
IWCclusively on fiuit, leaves, buds and flowers When they descend

’ (ri-om Milne t «lwards 'xnd GrTndnJier )

, Fig 20 —The Indri [Indris brevtcaudatus)

to the ground, which is but seldom, the^ sit upright on their hind
hgs, and move fiom one clump of trees to another by a senes of

short jumps, holding tluir arms above them m the air Among
them are the largest members of the order The genus Indrts has
the upper inciso»s snb-eqnal m sire, upper canine larger than the

first premolar, muzzle model atcly long, cars exserted Carpus
without an os cenlialc Tail rudimentary Vertebrae C 7, D iz.

L 9, S4, G19 The mdn (/ brevtcaudaius, fig 20), discovered by
Sonnerat in 1780, is the largest of the group, and has long woolly
hair, partly brown and partly white. In thei sifakas, Proptihecus,
of which there appear to be three species, with numerous locpl

races, the second upper mcisor is much smaller than the first

Upper canine larger than the first premolar Muzzle rather short
Ears short, concealini by the fui. An os centrale in the carpus
Tail long Vertebrae. C 7, D 12, L 8, S Ca 28 In Avahs,
represented only by A laniger, the second upper incisor is larger
than the first Upper canine scarcely larger than the first premolar
Muzzle very short Ears very small and hidden in the fur, which
IS very soft and wxiolly, Caipus without os cenirale Tail long
Vertebrae C 7, D ii, L o. S Ca 2^ (see Indri and Sjlfaka)

The last subTamily, Chivomyinae (formcily itgard( d as a famil}),

is represented only by the aye-aye, Chiromys (or Dauhentoma)
madagascanenns

,

and has the following characteristics Dentition
of adult, t c p ^ m il, total 18 Incisors (hg 21) very large,

comprobbcd, curved, with iKisistcnt pulps and enamel only xn front,
as m rodents Teeth of chcek-sccies with flat indistinctly tuber-
culated crowns In the young, the first set of teeth more resemble
those of normal lemurs, being c» I, fn all very small Four

teats inguinal in position, a feature peculiar to this species All
the digits of lx>th feet with pointed, rather compressed claws, except
the great toe, which has a flattened nail, middle digit of the hand
excessively attenuated Vertebrae C 7, D 12, L 0, S3, Ca 27

Fm 21 —Skull of the Aye-aye {Chtromys madagascariensis) x |

Galagos and Lottses —^The lemurs of Africa and the Indo-Malav
countries—commonly miscalled sloths—dilftr from the Lemurtdae
in that the tympanic (liters into the formation of the auditory
meatus, m consequence of winch they are referred to a family by
ihemselvts the Nycitcebidae, which is in turn divided into two
sub-families, Galagtnae and Nyciicebtnae The African galagos or
Galagtnae, which have the same dental formula as the Lemurtdae,
aie distinguished by the elongation of the calcaneum and navicular
of the tarsus In the single genus Galago, with the sub gemera
Otolemur and Henugalago, the laot upper picmolar which is nearly
as large as the first molar, has two large external cusps Verte-
brae C 7, D 13, I- (>, S Ca 22—20 Till long, and gt nerally bushy
Lars large, rounded, naked and capable of being folded at the wiU
of the animal Teats four, two pectoral and two inguinal (see

Galago) The' lonses, Nyciicebtnae {Lortsinae), are distinguished
as follows Indcx-liiiger vciy short, sometimes rudimeiitaiy and
nailless Fore and Innd limbs nearly ((jual m length Tarsus not
specially elongated fhumb and great toe diverging widely from
the oUur digits, the latter especially being habitually directed
backwaids lail short or rudimentary, leats two or four
Lonses and pottos (as the African representatives of the group are
called) arc essentially nocturnal, an(l remaikablt for the slowness
of their inovenunts They arc completely arboreal, their limbs
being formed only for climbing and clinging to branches, not for
jumping or lunning They have rounded heads, verv large eyes,
shoit cars and thick short, soft fur They feed, not only on veget-
able substances, but, like many of the Lemundae, also on insects,

eggs and birds, which tiny steal upon while roosting at night
One of the greatest anatomical pecuhanties of these ammais is the
breaking up of the large tXrtciial trunks of the limbs into numerous
small parallel branches, constituting a rete mtrabile, which is

found also in the sloths, with which the lonses are sometimes
confounded on account of the slowness of their movements The
Asiatic lonses, which are divided into two genera, arc cliaracterut*d
bv the retention of the nornul number of phalanges in the small
indcx-fingcr, and tlie presence of a pair of minute abdominal teats

Fig 22 —^Thc Slow Lons {Nycitcehus tardtgradus)

(the existence of wduch has only recently been dxscin ertd by Messrs

Annandalc and Willey) In the slow louses, fonmng the gtims
Nycticebus (fig 22). the first upper incisor is larger than the second,

which IS often early eUcuhious Inner margin of the orbits

separated from each other by a narrow flat space. Nasal and
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prt maxillary bones pro)rctms?bul vcivshj'htlym front of themaxilKc
TJody in<l limbs stout \o 1 ul Vultbru C 7 D 17 L (> S3
Cel 12 Ihc single species N iardigradu<; with several nee in

hibits eastern Jlengal the Malay countries Sumalia Borneo
fava Sum iiul Cochin ( hina These lorises lead solitary lives in

the recesses ol J irge foi ts chiefly in mountainous di tnets where
they sleep elunng the el ly 11 lioh s 01 fissuies of lai^e tiees rolletl

up into a b 11 with the head betueen the hinel legs On the

a]>pr()aeh ot evening they iwake and during the night nmblc imong
1 he br inches of trees slowly m search ot iood \shuh eoiisists ol

leaves and fruit small birds insects anel mice Win 11 in epiest

of living pie^ they move noiselessly till epiite close inel then siiel

d( iil> se‘i7f‘ it with one of then hands I he femile j)ioduees but
one young at a time In the second genus lejuesenled oulv by
the sleneler Ions {Lovt<i gracilt<) of southern India inel Ce\le)n

the upper incisors ire very small ind equ il Orbits very laigc

ind only sepiiited ui the rnieldle hue ibove by i thin vertie il

plate of hone Nasals anel prcmaxilhe produce <1 forwards eon
sideiably beyond the anterior limits of tin maxillae and suppoit
mg a pointed nose Body and limbs slender No external 1 11)

Vertebrae C 7 I) 14 I 9 S3 Ca (> The sknekr Ions is ibout
the si7e e)f t sejuiirel e)t i ye llenvish bH>\\n colour with 1 irge

jiroimne nt eye s pointed nose long thin body long ingiil irl\ bent
sleiuki limbs ind no till Its h ibits ire like those ejf llie rest of

the gioup Ihe Indun and ( < ylon i ees lu dislintl (see I oris)
1 he Afnc m pottos PtYodutiius dilfer b\ the reeluctton of the

inekx huger le) i meie n iilless lubeiek anel qipuentlv bv the

absence of ibelomin il te its In the typical section of the genus
theie IS a short till ibout a third of the length of the tiunk Two
or three of the anterior deirsal yertebiae have ver> long slender
spinous preieessfs which in the liviiu'^ iniind piopct beyond the
general It vel of the skin forming disl me 1 eome il prominences covereel
emlv by in excceebn^lv thin inel niked integumenl P potto the

potto IS one of the eilelest known members of tlie lemuroiels
hiving been ele scribe el in 1705 by liosm m wliei met with it in his

voyige to Ciiinea It was heiwever lost sight ot until when
it wis reehscen creel in Sien i Leone It is also femiiel in the

( iboon anel the Congo anel is stiicllv imctuind inel siemer in

Its movements even tlim Nycticebta tardit^radus which otheiwue
It much resembles in its h ibits A steemd species J* batten in

habits the Congo district A thirel spe e i< s the awanlibo {P
calabarensts) rather simile r and moie delicately made withsmiller
hands and leet and rudiment try till constitutes the sub genus
ifctocthus It IS found at Old Cahbai and is veiy lare Vertebr le

C7 D15 L7 Sj tl9

Extinct Prim axis

Tin most inte r( sting of all the cxtiml u pu sintat?\es of lit

order is Pithecanthropus ereetus ((/ v )
uhu h is h pn suited b\ the

iin|xrU<t roof ot \ skull, two mol us uid a femur discovered

in i bed of \ ok aim ash m J iv i Ijit toi du id is extremely

low with licelling bn)W-ridges and the whole e iK u lum presents

a curiously gihbun-like aspect The cipatit) of the brain-case

is esliniattd to hive e(]uill(d two thirds that of in tvcrige

modern man Ihc tre Hurt is rcgirded is trinsitional between
the higdicr apes, more cspuiilK the llylobatidae iiid the lowest

represent itivcs of the genus Ilonw sueh is the Ncanclerth il

men From the Lower Pliocene of Indi i h is bun obtained the

pal Ul of a chimp in/ee like apt wlmli b> some is leferrcd to

the existing inthropopitheciis while b> others it is eonsidirul

to represent a genus bv itsell—Palaeopithecm Ihe same
form ition his \ iclded the eininc tooth of i large ipe, apparent 1)

refer ible to the existing Asi itie genus Stmia From the Mmiene
of Europe has been deseribed the g^nus DryopUheeus^ Upifitd
b\ D jontanty a generalized ape of the size of a ehimpinzee,
rel ited, perhips, botli to the Simiidae and the Hylobalidae

The lower Pliocene of Germ in\ lias Melded other remains
reterred to a distinct genus under the name ol PaidopitJux

rhenanus From the Miocene of the Vienna bisin Dr O \b(l

has described eertiin ape renuins under the name of Gnpho-
pithecus suessiy is well as others regirded as representing a
spteus of Dryopithecus with the name D danvint As rcgirds

the first, all that can be sud is thit it indicates a member of

the group to which Dryopithecus belongs It h is bun suggested
that the latter genus is closeh rel ited to nun but this idea
is diseountuunu d by the great relative length of the muzzle
and the snull sjui e for the tongue Teeth of anotlier min-like
ap( Irom the Tertiary of Swabia, described under the pre-

occupied name Anthropodus hive been renamed ISeoptthecus

The genus Anthropodus is re presented bv renuins if m ipe

of doubtful position fiom the I rench Pliuient Pliopilhecus

from the French Miocene i'' co'*! iinly i gibbon perhaps not

distinguish ible irom HylobaU^
OreopithecuSy from the Miocene of I use iny, is peihaps in-

termediate between gibbons and baboons (Papto), the latter

of winch, a) well is Macarus aie h presented in the Tridian

Pliocene Mesoptthecu^ of the Grecian Lower Pliocene presents

some characters connecting it with Stninopitheius ind others

with Macacus An illied type from the lower Plioiene of

hrince is Dolichoptihecm, taking its n ime from the elongakd
skull

,
while Macarus urs in the Uppu Plioi ene and Pli istoi (

n

of sever il pirts of Europe CrypiopithecuSy from the Swiss

Ohgocent, appears to be the oldest known Okl World monkcv
From the Miocene of Patagonu ire known certiin monkeys
described is IlommtculuSy Anthropops,

,
appiiently more

ikin to tlic Cebidae but perl ps repnsenting an extinct

1 imih

Passing on to the lemurs, it may be mentioned in the first

pliee that G (iiandidier has desenbed an extinel lemur from

the Teitiiiv of hrance, whiib he believes to be nc irly reined

to the slow lorises and has auoidingly nined Pronyclicebus

gaudivt If the determination be correct the diseovery is ol

inteiest as tending to link the modern faun is of southern Indii

and West Africa (which possess many features m common) with

the Tertiary fauna of Europe (erlaiii remarkable extiiu t

lemuroids of 1 irge size hive been diseovcicd in tlic superfu nl

deposits of M id ig ISC ir, in one of which (Mtgaladapis) the iippc 1

cheek-teeth are of a tntubercular type (fig 23), wliile in the

ceond and smiller form {Nesopithems) the dentition nukes
i not ible ipproxiniTtion to llut id the Ceicopiihecidae Laih

1 11 , —SI nil mil Hinder Flight Upper Clu <k teeth ot

Ml

^

aladapi s madagasuiritnsis

of these genera, which prohibly survived till a very late ditc,

IS gencnliy regarded is typifying a family group In Megala-

dapis the skull is distinguished by its elongation and the snull

size of the eve -sockets, the tritubereular upper molai s presenting

(onsiderable resemblince to those ot the living Lipidolemm

Ihe brain is of a remarkably low type In one speeies the

approximate length of the skull is ztjo, ind m the second 330
millimetres Evan more interesting are the two large speeies

of Ncsopiihecus, one of which was it first described as Globilemur

Ihev' show a very compile ited tvpe of brain, and were at first

regarded a indiiatmg Maligasy representatives of the Anthro-

poide i In regard to the charae ter of the tympanic region of

the skull this genus shows several features eluru teristic of

the more typical Maligasy lemuroids, and the cvc-sockets ire

open behind, while the dentition is numeric ally the same as

in some of the latter On the other hand, m several fe itures

Nesopithecm resembles the \nlhrvipoidt i
,
the upper incisors

ire not separated in the middle line, ind the upper milirs
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present the pattern found in the Cercopiihecidae^ while in one

species the lachrymal bone and foramen are within the orbit

The resemblances to apes are not confined to the skull, but are

found in almost all the bones. Probably the genus may be

regarded as a specialized lemuroid. The Ohgocene and Eocene

formations of Europe and North America have yielded remains

of a number of primitive lemuroids, grouped together under

the name of Mesodonta or Pseudolemures, and divided into

families severally typified by the genera Hyopsodus, Notharcius,

Anapiomorphus and Mtcrochoerus (Necrolemur), of which the

last two are European and the others American. To particu-

larize the characteristics of the different families would occupy

too much space, and only the following features of the group

can be mentioned. The dental formula is i i, /> f or f, m.

The ( anines are often large
,
the upper molars carry from three

to SIX cusps, while the lower ones are of the tuberculo-sectorial

type with either four or five cusps. The lachrymal foramen

may be either within or without the orbit, which is in free

communication with the temporal fossa, with or without a

complete bony ring. The humerus has an entepicondylar

foramen. It is specially noteworthy that Adapts resembles

the Lemurtdae in the form and relations of the tympanic

ring Anapiomorphus has large orbits and tntuberciilar

molars. Certain Middle and Lower Eocene North American

genera, such as Mtxodectes and Pelycodus, together with the

European Plestadapts and Protoadapts, which have been

regarded as lemuroids, arc now frequently referred to the

Rodentia {q V ). On the other hand, Meiachtratnys, of the

Bndger Eocene of America, originally described as a relative

of Chtromys, has been stated to be an armadillo.
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Abcr " (Primates), E Mus Lundt (1895) ,
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PRIME, PRIMER and PRIMING. These three words are to

be referred to Lat. primus

^

first, prime,” m 0 . Eng. prim,

occurs first in the ecclesiastical sense of the I^tin pnma horOf

the first hour, one of the lesser canonical hours of the Roman
Church (see Breviary). Hence the word “ primer ” (Med
Lat. pnmanus), t,e, a book of hours This was a book for the
use of the laity and not strictly a service book. These books
originally contained parts of the offices for the canonical hours,

the penitential and other psalms, the Litany, devotional prayers

and other matter. There were several ” Primers ” printed

m the reign of Henry VIII
;
the Ktng^s Primer of 1545 contained

the Calendar, the Commandments, Creed, Lord’s Prayer, the

penitential psalms, Litany and prayers for special occasions.

The primer of William Marshall, the printer and reformer,

1534, IS entitled The Prytner tn Englyshe, with certeyn prayers

and godly meditations
j
very necessary for all people that understande

not the Latyne Tongue, Later these primers contained the

Catechism, graces before and after meals, and the A. B C. They
were published for children, like the earlier Sarum Primer

(i537)> and became educational in purpose, as reading books.

The earlier primers were also used m this way, as is shown

by the litel child ” of Chaucer’s Prioress's Tale, who sitting

‘‘at his prymer, redcmptorie herde synge ” Thus “primei
”

01 “ primmer ” became the regular name for an elementary

book for learners. For the type known ajs ‘‘ great primer ” and
“ long primer,” see Typography.
Apart from the use of “ prime ” as the period of greatest

vigour of life, the first of the guards in fencing, and for tho^'C

numbers which have no divisors except themselves and unity

(see Arithmetic), the principal use is that of the verb, m the

sense of to insert in the pan of an old-fashioned small arm, the
“ primer,” containing powder which, on explosion by percussion,

fires the charge. This use seems to be due to “ priming ” being

the first stage in the discharge of the weapon. Finally “ prim-

ing ” IS the first coat of size or colour laid on a surface as a

preparation for the body colour.

PRIME MINISTER, or Premier, in England, the first minister

of the Crown Until 1905 the office of pnme minister was
unknown to the law,^ but by a royal warrant of the 2nd of

December of that year the holder of the office, as such, was given

precedence next after the archbishop of York The prime
minister is the medium of intercourse between the cabinet and
the sovereign, he has to be cognisant of all matters of real

importance that take place in the different departments so as

to exercise a controlling influence in the cabinet, he is virtually

responsible for the disposal of the entire patronage of the Crown,
he selects his colleagues, and by his resignation of office dissolves

the ministry Yet he w'as until 1905, in theory at least, but
the equal of the colleagues he appointed The prime minister

IS nominated by the sovereign. " I offered,” said Sir Robert
Peel on bis resignation of office, “ no opinion as to the choice

of a successor That is almost the only act which is the personal

act of the sovereign
,
it is for the sovereign to determine in whom

her confidence shall be placed ” Yet this selection by the Crown
IS practically limited No pnme minister could carry on the

government of the country for any length of time who did not

possess the confidence of the House of Commons. The prime
minister has no salary as prime minister, but he usually holds

the premiership m connexion with the first lordship of the

treasury, the chancellorship of the exchequer, a secretaryship

of state or the privy seal Sir Robert Walpole must be regarded

as the first prime minister—that is, a minister who imposed
harmonious action upon his colleagues m the cabinet. This

was brought about partly by the capacity of the man himself,

partly by the lack of interest of George I. and 11 . in English

home affairs This creation, as it were, of a superior minister

was so gradually and silently effected that it is difficult to realize

its full importance In previous ministries there was no pnme
minister except so far as one member of the administration

dominated over his colleagues by the force of character and
intelligence In the reign of George III. even North and Adding-
ton were universally acknowledged by the title of prime minister,

though they had little claim to the independence of action of

a Walpole or a Pitt

British Prime Ministers
Sir R Walpole . 1721-1742 Earl of Shelburne
John, Lord Carteret

(afterwards Earl

Granville) . . . 1742-1744
Henry Pelham . I 744“i 754
Duke of Newcastle . 1754 175O
William Pitt and
Duke of Newcastle T 75(>--i 762

Earl of Bute . 1702-1703
George Grenville . 17O3-17O5
Marquess of Rock-
ingham
W Pitt, F^rl of

Chatham
Duke of Grafton
Lord North
Marquess of Rock-
ingham . . 1782

1765-

176O

1766-

1767
1707-1770
1770-1782

(afterwards Mar-
quess of Lans-
downe)

Lord North faftcr-

w ards Earl of Guil-

ford ....
W Pitt . . .

n Addington (after-

wards Viscount
Sidmouth)

W Pitt ....
Lord Grenville

Duke of Portland .

Spencer Perceval

Farl of Liverpool

G Canning . .

1782-178:}

1783
1 783-1 8^)1

1801-1804
1804-1800

1806-

1807

1807-

1 S09
180^1812
1812-1827
1827

' The first formal mention in a public document appears to be

in 1878, where, in the opening clause of the Treaty of Berlin, the

earl of Beaconsfiotd is referred to as *' First Lord of Her Majesty s

Treasury, Prime Minister of England **
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Viscount Godcnch B Disraeli (after-

(afterwards Earl wards Earl of

uf Ripou) 1827-1828 Bcaconsfield) . 1808
Duke of \VclIin5:ton 1828-1830 W E Gladstone , 1808-1874
Earl Grey 1830-1834 B Disraeli (Beacons-
Viscount Mclbouinc htld) . . 1874-1880
Sir li Peel 1834-1835 W E Ciladston« . I 880^1885
Viscount Melbourne 1835-1841 Marciuess oi balls-

Sir R Peel 18^1-1846 burv 1885-1880
Lord John Russell W E Gladstone 1 880

(afterwards E^rl Maiquess of Sahs-
Russell) 1846-1852 buiv 1880-1892

Earl of Dei by . 1852 W E Gladstone i 892-i 8<)4

Earl of Aberdeen 1852-1855 Earl of Rosebery 1894 1895
Viscount Palmerston 1855-1853 Marquess of Sahs-
Earl of Derby 1858-185Q bury 1895-1902
Viscount Palmerston 1859-1805 A T Balfour 1902-1905
Earl Russell 1805-181 >() Sir H Campbell
Earl of Derby 18GO-1808 Bannerman 1905-1908

H H Asquith . 1908-

PRIMERO (Span, first), a card game of Spanish ongm, which
Strutt callb the oldest game of card^ played m England ” It

IS described as having a close resemblance to Ombre {q v ), by
which It had been superseded In both games the spadillo or

ace of spades was the best card, but Primero was played with

SIX cards and Ornbre with nme* The exact method of play is

uncertain.

PRIME VERTICAL, in astronomy, the vertical circle passmg
east and west through the zenith, and mterscctmg the horizon

m Its east and west points (see Astronomy).
PRIMITIVE METHODIST CHURCH, THE, a community of

Nonconformists, which owes its ongm to the fact that Methodism
as founded by the Wesleys tended, after the first generation,

to depart from the enthusiasm that had marked its mception

and to settle down to the task of self-organization There were,

however, some ardent spirits who continued to work along the

old Imes and whose ^Tatchword was Revivalism, and out of tbeir

efforts came the Bible Christian, the Indej^endcnt Methodist

and the Primitive Methodist denonunations. These enthusiastic

evangelists esteemed zeal a higher vntue than discipline and
decorum, and put small emphasis on church systems as compared
with conversions. One of themen to whom Primitive Methodism
owes its existence was Hugh Bourne (1772-^1853), a millwright

of Stoke-upon-Trent. He joined a Methodist society at Burslera,

but business taking him at the close of 1800 to the colliery

dLstnet of Hamsehead and Kidsgrovc, he was so impressed by
the prevailing ignorance and debasement tiiat be began a religious

revival of the district. His open-air preaching was accompanied

by prayer and singing, a departure from Wesley's practice and
the forerunner of the well-known “ Camp Meeting." A chapel

was built at Hamsehead, and a second revival occurred in

September 1804, largely the result of a meeting held at Congleton

by ‘»me enthusiasts from Southport One of the after-fruits

of this revival was the conversion (Jan. 1805) of the jomt
founder of Prmutive Methodism, William Clowes (1780-1851),
a native of Burslem, who had come to Tunstall. (iowes was a

man of fine appearance and open disposition, with a compelling

personality that found expression m a steady glance and a thrill-

ing voice He was a potter bv trade, and had a national repuU-
tion as a dancer. He jorned a Methodist class, threw his house

open for love-feasts and prayer-meetings, and did a great deal

of Itinerant evangehzation among the cottages of the country-

side Lorenzo Dowr(i777-i834), an eccentric American Methodist
revivalist, visited North Staffordshire and spoke of the camp-
meetings held m America, with the result that on the 31st of

May 1807 the first real English gathering of the kmd was held on
Mow Cop, since r^arded as the Mecca of Primitive Methodism.
It lasted from 6 am. to 8 pm, and Bourne and his friends

determmed to continue Ae experiment as a counterblast to> the
parish wakes of the time, which were little better than local

saturnalia Opposition from a master potter of the district, who
threatened to put the Conventicle Act m force, was overcome,
but more senous difficulties were presented by the antagonism ot

the Wesleyan Methodist circuit authorities. But Bourne and his

friends persisted against both Conference and the local super-

intendent, who issued bills declaring that no camp-meelmg would
be held at Norton in August 1807 The meeting was held and
ten months later Bourne was expelled by the Burslem Quarterly

Meeting, ostensibly for non-attendance at class (he had been

away from home, evangelizing), really, as the Wesleyan super-

intendent told him “ because you have a tendency to set up other

than the ordinary worship " which was precisely the reason

why, fifty years earlier, the Anglican Church^ had declined to

sanction the methods of John Wesley. The camp-meetings
went steadily on, and their influence is reflected m the wriUngs of

George Ebot, George Borrowand William Ilowitt. The societies

which Bourne formed were for a tune allowed to go under
(Wesleyan) Methodist protection, but the crisis came m 1810,

when the Stanley class of ten members declined to wash their

hands of the Camp-Meeting Methodists, and so were refused

admission. About this time, too (1809), Bourne appointed James
Crawfoot, a Wesleyan local preacher who had been removed from
the list for assisting the Independent Methodists, as a travelling

preacher at los a week, mstnicting him to give his whole tnne

to evangelization and to get his converts to join the denomina-
tions to which they were most inclined Clowes, who, in spite

of his revivalist sympathies, was more attached to Methodism
than Bourne, was cut off from his church for taking part in

camp-meetmgs at Ramsor m i8o8 and 1810 His piersonality

drew a number of strong men after him, and a society meetmg
held in a kitchen and then in a warehouse became the nucleus

of a circuit, a chapel bemg built at Tunslall in July 1811, two
months after the fusion of the Bourne and Clowes forces. Clowes,

like Crawfoot, was set apart as a preacJier to “live by the

gospel," and in February 1812 the name “ Primitive Methodist

"

was formally adopted, although for nearly a generation the name
“ Clowesitcs " survived m local use

The first distinct period in the history of Primitive Methodism
proper is 1811-1843 It \ras a time of rapid expansion, marked
by great missionary fervour, and may be called the Circuit

Period, for even after the circuits were grouped into districts

in 1821 they did not lose their pnvilege of missionary initiative.

The line of gcographual progress first foHow^ed the valley of

the Trent The original circuit at Tunstall no sooner felt its

feet than it favoured consolidation rather than extension But
irrepressibles like John Benton broke through the “ non-mission
law," and pressed forward through the “Adam Bede” country

to Derby (which became the 2nd circuit m i8i6), Nottmgham,
where a great camp-meeting on Whit Sunday 1816 was attended
by 12,000 people, Leicestershire, where Loughborough became
the 3rd circuit, with extensions into Rutland, Lincolnshire and
Norfolk, and ultimately to Hull, which became the 4th circuit,

and where a meetmg which deserves to be called the Firs.t

Conference was held in June 1819. The Hull arcuit during
the next five years, through its Yorkshire, Western, North-
Western and Northern Missions, earned on a vigorous campaign
with great success, especially among the then somi-savage
colliers of Durham and Northumberland. During the five years
i8t9-i824 there had been made from Hull 17 circuits with a
membership of 7600, and Hull itself had 3700 more.

Simultaneously with this work in the north, Tunstall circuit,

having thrown off its lethargy at the Wrine Hill camp-meeting
on the 23rd of May 1819, was carrying on an aggressive evan-
gelism. in the Black Country, Darlaston circuit was formed m
1820, and John Wedgewood’s Cheshire Mission, begun in 1819,
led to work in Liverpool on the one hand and in Salop on the
other. From Macclesfield a descent was made on Manchester;
from Dakengates m South Shropshire came extensions to Here-
fordshire, Glamorganshire and Wiltshire, where the famous
Bnnkworth arcuit was established. The succeeding years>

however, 1825-1828, showed a serious set-back, due to the lack

of disaplme. But drastic measures were taken, and in one year
thirty preachers were struck off the list. Thenceforward, while

the Oxford Movement was awakening one section of the people
of England the Primitive Methodists were making themselves

fek among other classes of the population. Jdkn Oxtoby, who
evangelized Filey and became known os “ Praymg Johnny,”
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was known to spend six hours at a time in intercession Robert
Key at Sabam Tony in 1832 won over a young woman wlio

converted! her brother, Robert Eaglen, who, eighteen years

hiter at Colchester, proved so decisive a factor in the life

of Charles Haddon Spurgeon
The Times of the 27th of December 1830, referring to the

disaffected state of the southern counties, said * “ The present

population must be provided for m body and spirit on more
liberal and Christian principles, or the whole mass of labourers

will start into legions of banditti—banditti less criminal than
those who have made them so, and who by a just and fearful

retribution will soon become their victims.” These were the

classes the Primitive Methodists tried to reach, and m domg
so they found themselves between two fires. On the one hand
there was tlie mob violence that often amounted to sheer

ruffianism, especially in Wessex and the home counties. On
the other hand there was legal persecution all over the countrv

,

and the preachers suffend many things from the hands of ruial

clergy and county magistrates There are a score of cases of

serious imprisonment, and a countless number of arrests and
terrporar}’ detention. Local preachers received notice to quit

their holdings, labourers were discharged, those who opened
their cottages for meetings were evicted, and to show any
hospitality to a travelling preacher was to risk the los-> of

home and employment. But the spirit of the evangelists was
unquenchable

At the Conference of 1842 both Clowes and Bourne became
supernumeraries with a pension of £25 a }ear each Clowes,

indeed, had been free from circuit work since 1827, and he

continued to pray and preach as he was able till his death in

March 1851 Bourne, who worked at his trade more or less

all through life, spent his last ten years in advooiting the temper-

ance cause, he died m October 1852 The years 1842-1853
mark a transition period m the history of Primitive Methodism
It was John Flesher who chiefly guided the movement from a
loosely jointed Home Missionary Organvation on to the lines

of a real Connexionali.sra. One of the first steps was to move
the Book Room and the meeting place of the executive committee
from Bemersley to London Soon after came the gradual

process by which the circuits handed over their missiun-work

to a central Connexional Committee. Tlie removal to London
was proof that the Icadeis were alive to the necessity of

grappling with the rapid growth of towns and cities, and that

the Connexion, at first mainly a rural movement, had also urban
work to accomplish. The famous Hull circuit long retained

a number of pow^erful branches, a survival of the first period,

but by 1853 it had come into line with wffiat w^s by that time

regarded as the normal organization.

The period 1853-1885 (where typical names are W, and S
Anthff, Fhomas Bateman and Henry Hodgt) finds Primitive

Methodic as a connexion of federated districts, a unity which

may be described as mechanical rather than organic The
districts between 1853 and 1873 were ten in number, Tiinstall,

Nottingham, Hull, Sunderland, Norwich, Manchester, Brmk-
worth, Leeds, Bnstol and London Conference—tlie supreme
assembly—^was a very jealously guarded preserve, being attain-

able only to preaches who had travelled 18 and superintended

12 years, and to laymen who had been members 12 and officials

10 years This exclusiveness naturally strengthened the popu-

larity and power of the districts, where eneigy and talent found
a scope elsewhere denied. Thus Hull distnct inaugurated

a bold policy of chapel-buildmg, Norwich tliat of a foreign

mission, Sunderland and Manchester the ideal of a better-

educated ministry, Sunderland institute being opened in 1868,

Nottingham district founded a middle-class vsehool, Leeds

promoted a union of Sunday-schools, and the placmg of chapel

property on a better financial fooling The period as a whole

had some anxious moments; emi^ation to the gold-fields

and the strife which afflicted Wesleyan Methodism brought loss

and conliasiOn between 1853 and i860. Yet when Conference

met at Timstall' in the latter year to celebrate its jubilee rt could

report 675 mmisters and 11,384 local preachers, 132,rr4 members.

2267 chapels, 167,533 scholars and 30,988 teachers Over-seas,

too, there was much activity and success Work begun m
Australia and New Zealand prospered, and the former country

finally contributed over 11,000 members to the formation of

the United Methodist Church of Australia, New" Zealand with
its 2600 members preferring to remain ccmnectcd with the home

j
country In the United States there had been a quiet but steady

' growth since the first agents went out m 1829 and Hugh Bourne’s

advisory visit m 1844. There are now three Conferences—^the

Eastern, Pennsyhania and Western, with about 70 ministers,

100 churches and 7000 members The Canadian churches had
a good record, consummated in 1884 when they contributed

' 8000 members and 100 ministers to the United Methodist Church
of the Dominion. In January 1870 the first piece of real forugn

I

missionary work was begun at Fernando Po, follow'ed in Decem-
ber of the same year by the mission at Aliwal North on the

Orange River in Soutji Africa This station is the centre of a

polyglot circuit or district 150 m by 50m , and there is a member-
ship of 1731 and an cfticient institution for training teachers,

evangelists and artisans. In 1889 another South African mission

was started, ultimately locating itself at Mashukulumbw^e, and
a few years later work was begun m Southern Nigeru.

I

Since 1885 Primitive Methodism has been developing from a

I

“ Connexion ” mto a “ Church,” the designation employed smec

1902 At home a Union for Social Service was formed in 1906,

j

the natural outcome of Thomas Jackson’s efforts for the hungry
and distressed in C lapton and Whitechapel, and of similar w^ork

. at St (icorgc’s Hall, Southw^ark. Other significant episodes

I

have been the Unification of the Funds, the Equalization of

,

Districts and the reconstruction of Conference on a broader

basis, the Ministers’ Sustentation Fund and the Church Exten-
sion Fund, and the enlargement and reorganization of the college

at Manchester This undertaking owes much to the liberalitv

of Sir William P Hartley, whose name the college, which

j

IS a school of the Victoria University, now bears The Christian

Endeavour movement in Great Britain derives, perhaps, its

greatest force from its Primitive Methodist members
;
and the

appointment of central missions, connexional evangelists and
mission-vans, wffiich tour the more sparsely populated rural

districts, witness to a continuance of the original spirit of the

denomination, while the more cultured side is fostered by the

Hartley lecture. In celebration of the centenary of the C hurch,

a fund of £250,000 was launched m 1907, and this was brought
to a successful issue. Statistics for 1909 show' 1178 ministers,

16,158 local preachers, 212,168 members, 4484 chapels, 465,531
Sunday scholars, 59,557 teachers In the United States there

w^ere, m 1906, 10 1 church edifices and a total membership of

7558
See 11 B Kendall, The Ortgtn and History of Uie Prtmthve Method-

ist Chnrch (2 vols
, 1906) ,

and IVhat hath God H'rottgJkt ^ A Cente-
nary Memorial of the P M Church (1908) (A J G )

PRIMOGENITURE (Lat primus, first, and genttus, bom,
from gingere, to bring forth), a term used to signify the preference

m inheritance which is given by law, custom or usage, to the

eldest son and his issue, or m exceptional cases to the line of

the eldest daughter. The pradice is almost entirely confined

to the United Kmgdom, having been abolished by the various

civil codes of the European states, and having been rejected

in the United States as contrary to the spirit of the constitution

The history of primogeniture is given m the article Succession,
while the existing English law will be found m the articles Hfir,
Inheritance; Will, &c But it may be briefly said here
that the English law provided that m ordinary cases of inherit-

ance to land of intestates the rule of primogeniture shall prevail

among the male children of the person from whom descent

IS to be traced, but not among the females ; and this principle

is applied throughout all the degrees of relationship. There
arc exceptions to this rule, as m the cases of “ gavelkind ” and
** borough-English,” and m the copyhold lands of a great number
of manors, where customs analogous to those of gavelkind and
borough-English have existed from time immemorial. In
another class of exc'eptions the rule of primogeniture is applied
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to the inheritance of females, who usually take equal shares

m each degree. The necessity for a sole succession has, for

example, introduced succession by primogeniture among females

m the case of the inheritance of the C rowm, and a similar necessity

led to the maxim of the feudal law that certain dignities and
offices, castles acquired for the defence of the realm, and other

inheritances under “ the law of the sword,’’ should not be
divided, but should go to the eldest of the co-heiresses (Bracton,

De Legthus, 11 c 76, Co. Litt., 165a) There are also many other

special customs by which the ordinary rule of primogeniture

IS varied It may be remarked that the English law of inherit-

ance of land creates a double preference, subject to certain

exceptions and customs, in favour of the male over the female

and of the first-born among the males. This necessitates the

rule of representation by which the issue of children are regarded

as standing in the places of their parents, called “ representative

primogeniture.” The rule appears to have been firmly established

m England during the reign of Henry III
,
though its application

was favoured as early as the 12th century throughout the

numerous contests between brothers claiming by proximity

of blood and their nephews claiming by representation, as in

the case of King John and his nephew Prince Arthur (Glanvill,

vii. c. 3; Bracton, De Legtbus, 11 c 30)

See Pollock and Maitland History of English Law
^
K E Digby,

History of the Law of Real Property, Sir H Maine, Ancient Law and
Early History of Institutions; C S Kenny, Law of Primogeniture
in England

PRIMROSE ^ The genus Primula contains numerous species

distributed throughout the cooler parts of Europe and Asia, and
found also on the mountains of Abyssinia and Java, a few arc

American They are herbaceous perennials, with a permanent
stock from which are emitted tufts of leaves and flower-stems

whi(h die down m winter, the new growths formed m autumn
remain in a bud-like condition ready to develop m spring. They
form the typical genus of Primulactae (y v ), the floral conforma-

tion of which ISvery interesting on several accounts independently

of the beauty of the flowers. The variation m the length of

the stamens and of the style m the flowers of Primula has

attracted much attention smee Charles Darwin pointed out

the true significance of these varied arrangements Briefly

It may be said that some of the flow'ers ha\ e short stamens and
a long style, while others have long stamens, or stamens inserted

so high up that the anthers protrude beyond the corolla tube,

and a short style. Gardeners and florists had for centuries been
familiar with these variations, calling the flowers from which
the anthers protruded “thrum-eyed” and those in which the

stigma appeared in the mouth of the tube “ pin-eyed.” Darwin
showed by experiment that the most perfect degree of fertility,

as shown by the greatest number of seeds and the healthiest

seedlings, was attamed when the pollen from a short-stamened

flower was transferred to the stigma of a short-styled flower,

or when the pollen from the long stamens was applied to the long

style. As m any given flower the stamens are short (or low
down in the flower-tube) and the style long, or conversely, it

follows that to ensure a high degree of fertility cross fertilization

must occur, and this is effected by the transfer of the pollen

from one flower to another by insects. Incomplete fertility arises

when the stigma is impregnated by the pollen from the same
flower. The size of the pollen-grams and the texture of the

stigma are different in the two forms of flower (see figure under
Primulaceae) The discovery of the physiological significance

of these variations m structure, which had long been noticed,

was made by Darwin, and formed the first of a senes of similar

observations and expenments by himself and subsequent
observers (see Darwin, Di^erent Forms of Flowers

^

&c
) Among

British species may be mentioned the Common Primrose (P.
vulgarts); the cowslip (P. verts), the true Oxlip (P. elatior), a
rare plant only found in the eastern counties, and the common

* Lat primula; Ital. and Span primavera, Fr. prtmevire, or in
some provinces pnmerole Strangely enough, the word was
applied, according to Dr Pnor, in the middle ages to the daisy (Beilis
perenms), the present usage being of comparatively recent origin

oxhp, the flowers of which lecall those of the common piimiose,

but are provided with a supporting stem, as in the cowslip, it

is, in fact, a hybrid between the cowslip and the primrose. In

addition to these two other species occur in Britain, namely,
P. farmosa, found in Wales, the north of England and southern

Scotland, and P scottca, which occurs in Orkney and Caithness

These two species are found also m high Arctic latitudes,

and P. farmosa, or a very closely allied ft>rm, exists m
Fiiegia

1 ho A urtcula (qv) of the gardens is derived from P A uncula,
a yellow-flowered species, a native of the Swiss mountains The
Polyanthus (qv), a well-known garden race, is probably derived
from a cross between the primrose and cowslip The Himalayas
are nch in species of primrose, often very difficult of determination
or limitation, certain forms being peculiar to particular valleys

Of these P denticulata, Stuartit, stkhmniensis, nivalis, fiortbunda,

may be mentioned as frequently cultivated, as well as the lovely
rose-coloured species P rosea
The Royal Cowslip (P impenalis) resembles P. 'japonica, but

has leaves measuring 18 in long by 5 in wide It grows at

j

an elevation of 9000 ft in Java, and has deep yellow or orange
flow( TS

Th< piimroscis to be had in cultivation m a considerable variety
of shades of colour, ranging from the palest yellow to deep ciimson
and blue As tht varieties do not reproduce quite true from seed, it

IS necessary to increase special kinds by division The primrose is

at its best m heavv sods in slight shade and wath plenty of moisture
' during the summer

One of the most popular of winter and early spiing decorative
plants IS the Chinese primrose, Piimula sinensis, of which some
superb strains have betn obtained For ordinary purposes young
plants are raised annually from seeds, sown about the beginning
of March and again for succession in April and if needed, m May
The seed should be sown in well-drained pots or pans, m a compost
of three parts light loam, one part well-rotted leaf-mould, and one
part clean gritty sand, as it dots not gcimmatc freely if the soil

contains stagnant moisture, aft ei wards placing a sheet of gl.iss

over the pans to prevent evaporation of moisture Wlun the
seeds germinate, remove the glass and place the pans m a well-

lighted position near the glass, shading them fiom the sun with
I thin white paper, and giving water moderately as itquired When
the seedlings are large enough to handle, prick them out in pans

1 or shallow Ixixcs and, as soon as they have made leaves an inch
I long, pot them singly m 3-in pots, using in the soil a little rotten

j

flung Ihey should then be placed in a light frame near the glass

in an open situation, facing the north When their pots are ffiled

with roots they should be moved into b-in or 7-m pots The soil

should now consist of three parts good loam broken with the hand,
one part rotten dung and leaf-mould, and as much sand as will

keep the whole open They should be potted hrml3^ and kept
in frames close up to the glass till September, excess in watering
being carefully av oided In the autumn they should be transferred
to a light house and placed near the glass, the atmosphere bung
kept dry by the occasional use of fire-heat Ihe night temperature
should be kept about 45^ When the flowering stems are growing
up, manure water once or twice a week will be beneficial I he
semi-double varieties arc increased from seeds, but the fully-

double ones, and any particular sort, can only be increased by
cuttings Primula japonica, a lx)ld-growin^ and very beautiful
Japanese plant, is hardy in sheltered positions in England P
cortusoides, vai Sieboldii (Japan), of which there aie many lovely
forms, IS suitable for outdoor culture and under glass There arc
several small-growing hardy species which should be accommodated
on the best positions on rockeries where they are secure from ex-
cessive dampness during winter, excess of moisture at that season
IS the worst enemy of the choice Alpine vaneties They are propa-
gated by seed and by division of the crowns after flowering P
Forrestii is a quite new orange-yellow flowered species from China;
as IS also P Bulleyt They are probably hardy—at least in favoured
spots

Evening primrose belongs to the genus Oenothera (natural order
Onagraceae), natives of temperate North and South America.
The common evening primrose, Oe biennis, has become naturalized
in Britain and elsewhere in Europe, the form or species known as
var grandiflora or Oe Lamarckiana is a very showy plant with larger
flowers than in the common form Other species luiown in gardens
are Oe missou/iensis (macrocarpa)

,

6 to 12 in
,
which has stout

trailing branches, lancc-shapcd leaves and large yellow blossoms,
Oe taraxactfolia, 6 to 12 in

,
which has a stout crown from which

the trailing branches spring out, and these bear very large white
flowers changing to delicate rose, this perishes in cold soils, and
should therefore be raised from seed annually. Of erect habit
are Oe speewsa, i to 2 ft , with large white flowers, Oe fruticosa,

2 to 3 ft
,
with abundant yellow flowers

The name of Cape Primrose has been given by some to the hybrid
forms of Streptocarpus, a South African genus belonging to the
natural order Gesneraceae.
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PRIMROSE LEAGUE, THE, an organization for spreading

Conservative principles amongst the British democracy The
primrose is associated with the name of Lord Beaconsfield {q v ),

as being preferred by him to other flowers On a card affixed

to the wreath of primroses sent by Queen Victoria to be placed

upon his coffin was written in Her Majesty’s own handwntmg
His favourite flowers • from Osborne a tribute of affectionate

regard from Queen Victoria ” On the day of the unveiling of

Lord Beaconsfield’s statue all the members of the Conservative

party in the House of Commonswere decorated with the primrose
A small group had for some time discussed the means for obtain-

ing for Conservative principles the support of the people Sii

H. D. Wolff therefore said to Lord Randolph Churchill, “ Let

us found a primrose league ” The idea was accepted by several

gentlemen in the habit of woiking together, and a meeting was
held at the Carlton Club shortly afterwards, consisting of Lord
Randolph Churchill, Sir H Drummond Wolff, Mr (afterwards

Sii John) Gorst, Mr Percy Mitford, Colonel bred Burnaby and
some others, to whom were subsequently added Mr Satchell

Hopkins, Mr J B Stone, Mr Rowlands and some Birmingham
supporters of Colonel bred Burnaby, who also wished to return

Lord Randolph Churchill as a Conservative member for that

city These gentlemen were of gieat service m remodelling the

original statutes first diawn up bv Sir IL Drummond Wolff

The latter had for some yeais perceived the influence exercised

in benefit societies bv badges and titular appellations, and he
further endeavoured to devise some quaint phraseology which
would be attrac tive to the working classes The title of Knight
Harbinger was taken from an office no longer existing m the

Ro) al Household and a regular gradation was instituted for

the honorific titles and decorations assigned to members This

idea, though at first ridiculed, has been greatly developed since

the luundation of the order, and new distinctions and dcccjratums

ha\e been founded, also contributing to the uttiac lions of the

League The League was partially copied from the oiganization

of the Orange Society in Ireland In lieu of calling the different

subsidiary associations by the ordinary term “ Lodges,” the name
was given of “ Habitations,” which could be ccmstitutecl wuth

thntoen members These were intended as a substitute for the

paid canvassers, about to be abolished by Mr Gladstone’s Reform
Bill. The principles of the League are best exphmed in the

declaration \vhKh every member is asked to sign ‘‘ I declaie

on my honour and faith that I will devote my best abilitc

to the maintenance of religion, of the estates of the realm,

and of the imperial ascendanc) of the British Empire,

and that, consistently with my allegiance to the sovereign of

these realms, I will promote with discretion and fidelity the

above objects, being those of the Piimrose League” The
motto was “ Imperium ct Libertas the seal, three primroses,

and the badge, a monogram containing the letters PL, sur-

rounded by primroses. Many other badges and various articles

of jewellery have since been designed, with this floever as an

emblem
A small office was first taken on a second floor in Essex Street,

Strand, but this had soon to be abandoned, as the dimensions

of the League rapidly increased. Indies were generally included

in the fiist organization of the League, but subsequently a

separate Ladies’ Branch and Grand Council w^ere formed The
founder of the Ladies’ Grand Count il was Lady Borthwick

{afterwards Lady Glenesk), and the first meeting of the committee
took place at her house in Piccadilly on the 2nd of March 1885

The ladies who formed the first committee were • Lady Borth-

wick, the dowager-duchess of Marlborough (first lady president),

T.ady Wimborne, Ladv Randolph Churchill, Lady Charles

Beresford, the dowager-marchioness of Waterford, Julia

marchioness of Tweeddale, Julia countess of Jersey, Mrs (subse-

quently Lady) Hardman, Lady Dorothy Nevill, the Honourable
Lady Campbell (later Lady Blythswood), the Honourable
Mrs Armitage, Mrs Bischoffsheim, Miss Meresia Nevill (the first

secretary of the Ladies’ Council)

When the Lea^e had become a success, it was joined by Lord
Salisbury and Sir Stafford Northcote, who were elected Grand

Masters Its numbers gradually increased to a marvellous
extent, as may be seen by the following figures •

—

Year.

—
Knights Dames Associates iotal

Habita-
tions

1884 747 153 57 957 46
1885 8071 1381 1914 11,366 109
i88(, 3-2,045 23.381 1^1,257 237,283 1200
1887 50,258 39,215 476,388 565,861 1724
1888 54,580 42,791 575,235 672,606 1877
l88g 58,180 46,210 703,832 810,228 1980
1890 <<0,795 48,796 801,261 910,852 2081
1891 <<3,251 50,973

1

887,068 1,001,292 2143
1901 75,2<JO 64,906 1 1,41b,473 1,55^,639 1 2392
1910 87,235 80,038 ' 1,885,746 1 2,053,019

j

2O45

See an article in the Albemarle of January 1892, wiiUen by Mi'^s

Mercsia NcmII, and the Primrose League Manual

,

published at the
oITiccs at Westminster The latter publication is interesting as
a history of the oiganization (H D W

)

PRIMULACEAE, m botany, an order of Gamopetalous
Dicotyledons belonging to the seiies Pnmulales and containing

28 genera with about 350 species It is cosmopolitan in dis-

tribution, but the majority of the species are confined to the tem-
perate and colder part , of the northern hemisphere and many are

arctic or alpine Eight genera are represented in the Briti h flora

The plants are herbs, sometimes annual as in pimpernel
{Anagallis awensis) (fig i), but generally perennial as in Primula

\ I

(After W ossidlo from Straslnirger’s Lehrbuik Boiantk^ b> pcrmiSNion of Gustav
I isclicr )

Flo I — ina^allis arvensis (pimpernel)

I, Flowering branch 3, Capsule.

2 A tiow cr cut through longi- 4, Seed
tudmallv, showing the central (2, 3, 4, Eulaigcd

)

placenta

wffiere the plant persists by means of a sympodial rhizome, or

in Cyclamen by means of a tuber formed from the swollen

hypocotyl. The leaves form a radical rosette as in Primula
(primrose, co^\sllp, &c ), or there is a well-developed aerial stem

which IS erect, as in species of Lvsimachia, or creeping, as in

Lymnachta Nummularta (creeping jenny or mone>-^^ort)

Hottoma (water violet) is a floating water plant with submerged
leav’^es cut into fine linear segments. The leav^es are general!}

simple, often with a toothed margin, their arrangement is

alternate, opposite or whorled, all three forms occurring m one

and the same genus Lysimachia The flowers are solitary m
the leaf-axils as in pimpernel, money-Nvort, &c

,
or umbellcd as

m primrose, where the umbel is sessile, and cowslip, wheic it is

stalked, or in racemes or spikes as m species of Lysimachta

Each flow^er is subtended b\ a brae t, but there are no bracteoles,

and corresponding with the absence of the latter the two first

developed sepals stand right and left (fig 2)

The flowers are hermaphrodite and regular with

parts in fives (pentamerous) throughout,

though exceptions from the pentamerous

arrangement occur. The sepals are leaf) and
persistent, the corolla is generally divided into

a longer or shorter tube and a limb which is

spreading, as in primrose, or reflexed, as m
Cyclamen

y

m Soldanella it is bell-shaped, m
Lystmachta the tube is often very short, the

petals appearing almost free; in Glaux the petals are absent.

The five stamens spring from the corolla-tube and are

Fig 2
Diagram of i typical

flower of Primula
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opposite to Its lobes; this anomalous position is generally

explained by assuming that an outer whorl of stamens opposite

the sepals has disappeared, though sometimes represented by

scales as m Samolus and Soldanella Another explanation is

based on the late appearance of the petals m the floral develop*

ment and their origin from the backs of the pnmordia of the

stamens; it is then assumed that three alternating whorls only

are present, namely, sepals, stamens bearing pe^al-like dorsal

out^owths, and carpels. The superior ovary—half-mferior

m Samolus—bears a simple style endmg in a capitate entire

stigma, and contains a free-central placenta bearing generally

a large number of ovules, which are exceptional in the group
Gamopetalae in having two integuments The fruit is a capsule

dehiscing by 5 sometimes 10 teeth or valves, or sometimes

transversely (a pyxidium) as m Anagallis

Cross pollination is often favoured bv dimorphism of the

flower, as shown m species of Primula (fig 3) The two forms

have long and short styles respectivelv, the stamens occupying

corresponding positions half-way do^\n or at the mouth of the

corolla-tube, the long-styled flowers have smaller pollen-grams,

which correspond with smaller stigniatic papillae on the short

styles.

The order is divided mto five tribes by characters bast'd on
differences in position of the ovules—which are generally semi-

anatropous so that the seed is peltate with the hilum m the centre

on one side (or \cntral), hut sometimes, as m Hottoma and

(t 'om Strisburger’s Lehrhttch der liotanik )

Fig 3 —Primula sinensis

L, Long-styled flowers P, Polkn grains, and N, stig-

A, Short-styled tlowcrs matic papillae of long-styled

G, Style form
S, Anthers p.n Ditto of short-styled form

(P, N, p,n, X no
)

Samolus, anatropons with the hilum basal—together with the

method of dehiscence of the capsule and the relative position

of the ovaxy. The chief Bntish genera are Primula, including

P. r///gi7r/s, primrose, P verts, cowslip, P elaltor, oxlip, and tlic

small alpine species P fannosa, with mealy leaves; Lystmachia,

loose strife, including L, Nummulana, money-wort; Anagallis,

pimpernel, and Hotlonia, water violet

PRIMULINE, a dye-stuff containing the thiazole ring system

conjointly with a benzene ring the pnmulines are to be

considered as derivatives of dchydrothiotoluidine (ammoben-
zenyltoluylmercaptan), which is obtained when para-tolui-

CH

’I j

V\n/
Primuhne,

dme tt heated with sulphur for eighteen hours at 180-190® C.

and then for a further six hours at 200-220® C. (P, Jacobson,

Ber,, 1889, 22, p. 353; L Gattermann, ibid, p 1084). Dehy-
drothiotoluidine is not itself a dye-stuff, but if the heating

carried ont at a higher temperature m the presence of more
au]phur, then a base is formed, which gives pnmuline-ydlow
on sulphonation (A G. Greei^ Jmrn, Soc. Cnem Ind

, 1888,

i, p. 194). Pnmulme-yeHow is a mixture of nodium salts and
probably contains m the molecule at least three thiazole rings

in combination. It is a substantive cotton dye of rather

fugitive shade, but can be diazotized on the fibre and then

developed with other components, so yielding a senes of mgrain

colours

I'hioflavine T is obtained by the methylation of dehydro-
thiotoluidine with methyl alcohol m the presence of hydrochloric

acid [German Patent 51738 (1888)] Thioflavme S results from
the methylation of d^ydrothiotoluidine sulphoAic acid. This

sulphonic acid on oxidation with bleaching powder or with lead

peroxide, in alkaline solution yields chloramine yellow, which

dyes cotton a beautiful yellow

PRIMUS, MARCUS ANTONIUS, Roman general, was bom
at Tolosa in Gaul about A D 30 35 During the reign of Nero
he was resident in Rome and a member of the senate, from which
he was expelled for forgery in connexion with a will and was
banished from the city He was subsequently reinstated by
Galba, and placed in command of the 7lh legion in Pannonia
During the civil war he was one of Vespasian’s strongest sup-

porters Advancing into Italv, he gained a decisive m( toiy^

over the Vitcllians at Bednaciim (or Betriacum) in October 69,

and on the same day stormed and set fire to Cremona. He then

crossed the Apennines, and made his way to Rome, into which

he forced an entrance after considerable opposition Vitclhiis

was seized and put to death hor a few days Primus was
virtually ruler of Rome, and the senate bestowed upon him the

rank and insignia of a consul But on the arrival of Liniiius

Mucianus he was not only obliged to surrender his authority,

but was treated with such ignominy that he left Rome JYimus
must have been alive during the reign of Domitian, sime four

epigrams of Martial arc addressed to him. Tacitus desmbes
him as brave in action, ready of speech, clever at bringing others

mto odium, powerful in times of civil war and rebellion, giccdy,

extravagant, in peace a bad citizen, in war an ally not to be
despised

See Tacitus, Histones, 11 , 111 , iv
,
Dio Cassius Ixv 9-21

PRINA, GIUSEPPE (1768-1814), Italian statesman He
gave early proofs of rare talent, and after studying at the

university of Pavia he passed as doctor of law in 1789 He was
a firm adhfient of Napoleon Bonaparte, and when Eugene
Beauharnais became viceroy of Italy, was appointed minister

of finance. Genial m private life, he was harsh and unyielding

in his official capacity, and his smgular skill in devising fresh

taxes to meet the enormous demands of Napoleon’s government
made him the best-hated man in Lornbardv, the more so that,

being a Piedmontese, he was regarded as a foreigner. The news
of the emperor's forced abdication on the nth of April 1814
reached Milan on the i6th, and roused hopes of independence
The senate assembled on the 19th and Prina’s party moved that

delegates should be despatched to Vienna to request that Eugene
Beauharnais should be raised to the throne of a free Italian

kingdom In spite of precautions this fact became public and
provoked the formidable not stvled ** The battle of the um-
brellas ” that broke out the next day A furious mob burst

into the senate, pillaged its halls and sought everywhere for the

execrated Prina Not finding lum there, the rioters rUvShed to

his house, which they wrecked, and seizing the doomed minister,

who was discovered in a remote chamber donning a di^^uise, dur-

ing four hours dragged him about the town, until wounded,
mutilated, almost tom to pieces, he received his death-blow.

The mob then insulted his miserable remains, stuffing stamped-

paper mto his mouth. These horrors were enacted by day, m
a thoroughfare crowded with ^ respectable ” citizens sheltered

from the rain by umbrellas. The authorities were passive, and
although some courageous persons actuallv rcsciiecf the victim

at an early stage and concealed him in a friendly house, the blood-

thirsty mob soon discovered his refuge and were about to force

an entrance, when the dymg man surrendered to save his

deliverer’s property. The riots directly contributed to the

re-establishment of Austrian rule in Milan.

See M Fabi, Mtlano ed tl mimstro Prtna (Novara, 1860); F
X^cmmi, La Restaurajnone austnaca a Mikmo nH X814 (Bologna,
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,
Ugo Foscolo, Alcune parole intorno alia fine del regno d*Itaha

The story of the murder ol Pnna forms the subject of a play by
G, Kovetta, entitled Pnncipto di secolo

PRINCE (I^at. pnncepSj from pnnms capio, I am the first to

take ItaL pnnctpe, hr, prince), a title implying either political

power or social rank The Latin word priiuepi^ originally

signified “ the first either in place or action (cf. Ger. Fur<:t;

O.H.G. foriUo — Englislt “ first ”). As an honorary title it was

applied in the Roman republic to the prmceps seualus, t e. the

senator who stood first on the censor’s list, and tlie pnneeps
juveniutii^, t e. the first on the roll of the equestrian order. The
assumption of the style of pnneeps senatus by Augustus (qv)
first associated the word with the idea of sovereignty and
dominion, but throughout the period of tlie empire it is still used

us a title of certain civil or military oflficials (e g pnneeps officii,

for the chief offiaal of a provincial governor, m the Theodosian
code, leg I., De offic red, prov i. 7, p}inceps militiae, t e, the

commander of a cohort or legion), while in the middle ages the

term is still a])plied vaguely m charters to the magnates of

the state or the high officials of the palace, pnnetpes being

treated as the equivalent of prorere<!, optimales or seniores. Vet
the idea of sovereignty as miplicd in the word pnneeps, used as

a title rather than as a designation, survived strongly. In the

Visigothic and Lombard codes pritueps is the equivalent of

rex or wipenitor
;
and when, after tlie overthrow of the Lombard

kingdom by the Franks, Arirhis IJ. (d 787) of Beneventum
wished to assert his independent sovereignty, he had himself

anointed and crowned, and exchanged his style of duke for that

of piincc

From Italy the use of the title spread—first, with the Crusaders,

to the Holy Land, where Bohcmiind, son of Tarcred, took the

style of prince of Antioch; next, with the Latin conquerors, into

the East Roman Empire, where m 1205 William de C hamplettc,

a cadet of the house of Champagne, founded the principality

of Achaca and the Morea This example was followed bv lesser

magnates, who styled themselves loosely, or were so st}led by
the chroniclers, princes,” c\cn though they had little claim

to independent sovereignty. From the Pkist the
ranee,

fashion was carried back to France, hut there the

erection of certain fiefs into “principalities,” which became
common m the 15th and ibth centuries, certainly implied no
concession of independent sovereignty, and the title of “ prince

”

thus bestowred ranked be low that of “ duke,” being sometimes
borne by cadet branches of ducal houses, e g the princes of Leon
and of Soubise, cadets of the house of Rohan. On the other

hand, the title of ‘‘ prince ’’ was borne from the time of Charles

Vll.or Louis XI by the sons of the royal house, so-( ailed princes

of the blood ” {princes du sang), who took precedence m due
order after the king To these were added, fiom the time of

Louis XIV,, the princes legitimes, recognized bastaids of the

sovereign, who ranked nejct after the princes of the blood Thus,

e g, the princes of Conde, Conti and Ivamballe owed their exalted

precedence, not to their principalities, but to their ro> al descent

In Germany, Austria and other countries formerly embraced

m the Holy Roman Empire tlie title of pi ince ” has had a some-
what different history. During the first period of

Oermaoy,
empire, the “ princes ” were the whole body of

the opitmates who took rank next to the emperor In the nth
century, with the growth of feudalism, all feudatories holding

m chief of the Crown ranked as “ prim es,” from dukes to simple

rc^unts, together with archbishops, bishops and the abbots of

monasteries held directly of the empeior. Towards the end of

the 12th century, howTver, the order of princes (Fnrstenstand)

w^as narrowed to the more important spiritual and temponrl

feudatories w ho had a right to a seat m the Diet of the empire

in the c ollege of princ es (Fur^tenbank). Finally, in the

13th centuiy. seven of the most powerful of these separated

themselves mto a college which obtained the sole right of electmg

the emperor. These were called prince electors ” (Kurfursten),

and formed the highestrankof theGerman princes(scc Elector).

The formal designation of ‘‘ prince '' (Fursl) was, however,

extremely rare m Germany in the middle ages. Examples arc

the princes of Mecklenburg (Prihslav I
,
prince of the Holy

Roman Empire m 1170) and Rugen, the latter title nowljelonging
to the kings of Prussia. In the 17th century some half-dozen

more prmcipahties were created, of which that of Schwarzburg-
Sonefershausen (1697) survives as a sovereign house. Ihe 18th

century incre«ised tlieir number, and of the princely houses of this

period those of Schwarzburg-Rudolstadt (1710), Waldeck (1712)
and Reuss, elder branch (17 78), have presej*ved their sovereignty.

Of the other sovereign ‘‘ prmces ” in Germany, Reuss, cadet

branch, obtained the title in 1806, Srhaumburg-Lippe m 1807
Outside tlie German Empire the prince of Liechtenstein, whose
title dates from 1608, still remains sovereign.

Thus, m Germany, with the decay of the empire the title

prmce ’’ received a sovereign connotation, though it ranks,

as m France, below that of “ duke.” There are, however, in

I

the countries formerly embraced m the Holy Roman Empire

I

other classes of “ princes ” Some of these inherit titles, sovereign

I under the old empire, but “ mediatized ” during the years of

I

Its collapse at the beginning of the 19th centuiy, e g Thum and

I

Taxis (i6qs), Hohenlohe (1764), Lcmingen (1779), others

I

received the title of “ prmce ” immediately before or after the

I

end of the empire as “ compensation ” for ceded territories,

^

e g, Mettemich-Winneburg (1803). Besides these mediatized

I

princes, who transmit their titles and their privilege of “ royal
”

blood to all their legitunate descendants, there are also in Austria

and Germany “ prmoes,” created by the various German
sovxTeigns, and some dating from the period of the old empire,

who take a lower rank, as not being “ prmces of the Holy Roman
Empire ’ nor entitled to any royal privileges. Some of these

titles have been bestowred to give a recognized rank to the

morganatic wiv cs and children of royal prmces, e g, the princes

of Battenberg, or the title of pnneess ” of Hohenberg borne by
the consort of the archduke Francis Ferdmand d’Este, others

as a reward for distinguished service, e g, Hardenberg, Blucher,

Bismarck In this latter case the rule of primogeniture has

been usual, the younger sons taking the title of ‘‘ count (Gra/)

These non-roval prmces arc ranked in the Almanack de Gotha

with British and French dukes and Italian prmces All these

various classes of prmces are styled Furst and have the predicate
“ Serene Highness ” {Durcldaiuhi) The word Prtnz, actually

synonymous with Furst, is re'^erved as the title of the non-reignmg

members of sovereign houses and, with certain exceptions (c g,

Bavaria), for the cadets of mediatized ducal and princely families.

The heir to a throne is “ crowm prmce ” {Kronprinz), “ hereditary

f^rand duke ’ (Erbgrosskerzog) or hereditary prince ” {Erbprtnz),

1 he heir to the crown of Prussia, when not the son of the monarch

has the title of “prmce of Prussia’* (Prtnz von Preusseft),^

In Italy the title ” prmce ” (prtnetpe) is also of very unequal

value. In Naples, following the precedent set by Anchis II,
“ much affecting the glory of a greater name than

duke, ’
It ranked above that of duke. In other parts

of Italy the heads of great families sometimes bear the title

of “ prmce,” eg Prmce Corsmi, duke of Casigliano; sometimes

that of “ duke,” e g the Caetani, princes of Teano, whose chief

IS styled “duke of Sermoncta,” the title of “prince of Teano”
being borne by his eldest son. The title ot “ prince of Naples ” is

attached to the eldest son of the kmg of Italy. The excessive

multiplication of the title lias tended to deprive it of much social

value in itself, and under the democratic constitution of Italy

It confers neither power nor precedence.
“ Prmce ” is also the tnuislation of the Russian title knyass^

though veltky knyaz, the style of the imperial prmces, is rendered
“ grand duke.” Some of the Russian, or Polish-

Russian, prmcely families are of great importance

—

^.g.the Czartor>^skis ,theSwiatopolk-Czetwertynskis,ortheRussian
^ FGrst may or may not be a sovoreif^n or tcrntonal title, but it

IS only borne by the head of the family, e g Heinnch XIV., regie-

render Furst (reigmng pnnet) von Reuss or Ftirsi Bismarck. Pnnz
always implies cadetship, eg Pnnz Heinnch XLV Reuss The
title Pnnz von Pteussen, therefore, excludes any idea of territonal
sovereignty, whereas the correct German rendering of that of prince

of Wales, which originally at leadt implied Such sovereignty, would
be FUrst von IVaies,
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branch of the Lubomirskis. But, in general, though the title

prince implies descent from one or other of the ruling

dynasties of Russia, it is in itself of little account, being exceed-

ingly common owing to its being borne by every’ member of

the family The predicate of “ Serene Highness,’’ though borne

by certain magnates who were princes before they became
Russians—as m the case of the families mentioned above—is

not attached to the Russian title of “ prince ” In some cases,

however, it is conferred with the title by imperial warrant (e.g.

Lieven, 1826)

The title of “ prince ’’
is also borne by the descendants of those

Greek Phanariot families (see Phanariots), Mavrocordato,

Ypsilanti, Soutzo, who formerly supplied hospodars

to the Turkish principalities on the Danube In

the Ottoman Empire the rulers appointed to the quasi-indc-

pendent Christian communities subject to it have usually been
designated “ prince,” and the title has thus come to signify m
connexion with the Eastern Question a sovereignty more or less

subordinate As ‘^uch it was rejected on behalf of the Bavarian

prince Otho, when he accepted the throne of Greece, m favoui

of that of “ king ” On the other hand, the substitution, in

1852, in Montenegro of the title of “ prince and lord ” (knyaz t
|

of Wales have not been dukes of Cornwall, as Richard II. and
George III

But even now the cadets of the reigning family can only by
royal mterv^ention legally be saved from merging, as of old, m
the general untitled mass of the people. The children of the

sovereign other than his eldest son, though by courtesy
**
princes ” and “ princesses,'^ need a royal warrant to raise

them de jure above the common herd
, and eVen then, though

they be dubbed “ Royal Highness ” in their cradles, they remain
“ commoners ” till raised to the peerage In 1905 King
Edward VII established what appears to be a new precedent,

by conferring the titles of ” princess ” and “ highness ” upon the

daughters of the princess Louise, duchess of Fife, created

“ prim ess royal."

This use of the word “ prince ”—which has in England so lofty

a connotation—to translate foreign titles of such varying impor-
tance and significance naturally leads to a good deal of confusion

in the public mind It is not uncommon in English society to

see, e g Si Russian prince, who may be only the cadet of a family

not included in the Ahnanach de Gotha, given precedence as such

(verthe untitled members of a great English ducal family,

and treated with some ol that exaggerated deference paid to

gospodar) for the ancient title of vladika (archbishop) certainly “ royalty ” On the other hand, the insular complacency of

Monaco
i^iplied no such subordination The only other many Englishmen is apt to regard all German princes with a

®
* instance in Europe of “ prmce " as a completely certain contempt, whtieas the title is in Germany sometimes

sovereign title is that of the prince of Monaco, the formal style associated with sovereign power, sometimes with vast territorial

ha\ mg been adopted by the Grimaldi lords in 1641

In Great Biiiain “prince” and “princess” as titles are

confined to members of the royal family, though non-royal dukes

Oreat
Britain,

are so described in their formal style (see Duke)
Nor IS this use of great antiquity, the custom of

giving the courtesy title of “ prince ” to all male

possessions, and always with high social position.

See. Du Cancfe Glosscmum, sv** Pnneeps/* ed G A L Henschal
(Niort, 1883), John ScKUn, Titles of Honour (London, 1672),
Almanack de Gotha (1900), H Schulze, Die Hausgesetze der regie-

renden dentschen Turstenhauser (3 vols
,

Jena. 1862-1883); H
Rehm, Modernes rurstenrecht (Munich, 1904) (W A. P)

descendants of the sovereign to the third and fourth generation PRINCE EDWARD ISLAND, a piovmce of the Dominion of

being of modem growth and quite foreign to English traditions. Canada, lies between 45® 58' and 47® 7' N and 62° and 64°

It was not till the reign of Henry VII that the king’s sons began 27' W. The underlying geologu al formation is Permian, though

to be styled “princes and as late as the time of Charles II
,

outliers of Tna^^sic rock occur. The coal scams supposed to

the daughters of the duke of York, both of whom became queens underlie the Permian formation are apparently too deep down
regnant, were called simply the Lady Mary and the l^dy Anne to be of prm tical value The rocks consist of soft red micaceous

The title of “ princess royal,” bestowed on the eldest daughter sandstone and shales, with mterstratified but irregular beds of

of the sovereign was borrowed by King George II from Prussia brownish-rcd conglomerates containing pebbles of white quartz

Until recent years the title “ prmce ” was never conferred on 1
and othci rocks There are also beds of hard dark-red sandstone

an} body except the heir-apparent to the Crown, and his princi-
I

with the shales Bands of moderately hard reddish-brown

pahty IS a peerage Since the reign of Edward III the eldest conglomerate, the pebbles being of red shale and containing

sons of the kings and queens of England have always been dukes white calcite, aie seen at many points, and then greenish-grey

of Cornwall by birth, and, with a few exceptions, prmces of irregular patches occur in the red beds, due to the bleaching out

Wales by creation. Before that Edward I had conferred the of the red colours by the action of the organic matter of plants

principality on his eldest son, afterwards Edward 11 , who was Fossil plants are abundant at many places. Beds of peat, dunes

summoned to and sat in parliament as prince of Wales. But of drifted sand, alluvial clays and mussel mud occur in and
Edward the Black Prmce was the original grantee near the creeks and bays

principality as well as of the dukedom, under Physical Features —The island lies in a great semicircular

the special limitations which have continued in bay of the Gulf of St Lawrence, which extends from Point

force to the present dav. The entail of the former was “ to

him and his heirs the kings of England ” and of the latter “ to

him and his heirs the first-begotten sons of the kings of England
”

Hence w’hen a prince of Wales and duke of Cornwall succeeds '

to the throne the principality in all cases merges at once in the

Crown, and can have no separate existence again except under
a fresh creation, while the dukedom, if he has a son, des( ends

immediately to him, or remains in abeyance until he has a son

if one IS not already bom. If, however, a prince of Wales and
duke of Cornwall should die in the lifetime of the sovereign,

leaving a son and heir, both dignities are extinguished, because

his son, although he is his heir, is neither a king of England
nor the first-begotten son of a king of England. But, if instead

of a son he should leave a brother his heir, then—as was
decided m the reign of James 1 . on the death of Henry, pnne e

of Wales, whose heir was his brother Charles, duke of York

—

the dukedom of Cornwall would pass to him as the first-begotten

son of the king of England then alive, the prmcipality of Wales
alone becoming merged in the Crown. It has thus occasionally

happened that the dukes of Cornwall have not been princes of

Wales, as Henry VI. and Edward VI., and that the princes

Miscou m New Brunswick to Cape North in Cape Breton. From
the mainland it is separated by Northumberland Strait, which
varies from 9 to 30 miles in width. It is extremely irregular in

shape, and deep inlets and tidal streams almost divide it into

three approximately equal parts; from the head of Hillsborough

river on the south to Savage Harbour on the north is only one
and a half miles, while at high tide the distance between the

heads of the streams which fall into Bedeque and Richmond
Bays IS even less. North of Siimmerside the land nowhere rises

more than 175 ft above sea-level, but between Summerside and
Charlottetown, especially near north Wiltshire, is a ridge of hills,

running from north to south and rising to a height of nearly

500 ft. From Charlottetown eastwards the land is low and
level. The north shore, facing the gulf, is a long series of beaches

of fine sand, and is a favourite resort in summer On the south,

low cliffs of crumbling red sandstone face the strait. The climate

is healthy,and though bracing, milder than that of the neighbour-

ing mainland. Fogs are much less common than in either New
Brunswick or Nova Scotia

Area and Population —The greatest length of the island is

145 m ,
Its greatest breadth 34 m ,

1 s total area 2184 sq m.
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The population in iqoi was 103,259, having sunk from 109,078
in 1891 It IS thus much the most densely populated province

m Canada, there being nearly fifty-two persons to the sq. m.

Though very large families are not so common as in the province

of Quebec, the agricultural character of the population makes
the average number of persons to a family greater (5 51) than m
any other province As m all the maritime provinces, there

is a steady immigration to the Canadian West and to the United

States The population is mainly of British descent, but also

comprises descendants of the French Acadians and of the

American loyalists About 200 Indians of the Mic-Mac tribe

remain, and have slightly increased in numbers since 1891 In

1901 the origin of the people was Scots, 41 ,753 ,
English, 24,043,

Irish, 21,992, French, 13,867, all other nationalities, 1604 The
principal religious denominations and the numbei of their

adherents were as follows Church of Rome, 45,796, Presbv-

terians, 30,750; Methodists, 13,402, Anglican 5976, Baptists,

5905 The Irish and French are almost entirely Roman Catholic,
^

the Scots about two-thirds Pre^^byten+in and one third Roman
Catholic Jurisdiction over the Catholics is held by the bishop

^

of Charlottetown, and over the Anglicans by the bishop of Nova
Scotia. The Presbyterians form part of the synod of the

!

M intime Provinces !

4dministiaUon, —Five members of the House of Commons
and four senators are sent to the federal legislature At its

1

entry into federation in 1873, the number of members was six,

and the reduction to five in 1901 was bittcily denounced The
local government now consists of a lieutenant-governor and of

j

a legislative assembly. Ihis conducts not only the general

affairs of the province, but most of those of the towns and villages,

legal provision has, however, been made for the establishment 0^

a municipal system, and Charlottetown and Summerside are

incorporated municipalities, though with powers of self-govern-

ment much more limited than those of any other incorporated

Canadian towns The provincial revenues, which tend to prove

inadequate, are laigely made up of the subsidy paid by the federal )

go\ernment, though there are numerous taxes, which bear

heavily on the small industrial population But for the increase

m 1907 of the federal subsidy, financial exigencies might have
fori ed the adoption of direct taxation, in spite of its unpopularity

among the farmers
j

Education — Primary education m the province has been given
i

free since 1852 Since 1877 it has been under the control of a
minister of education with a seat in the provincial cabinet

j

At Charlottetown is the Prince of Wales College, really a rather !

advanced secondary school, with which is affiliated the Normal
j

School St Dunstan’s College, another advanced high school

in Charlottetown, is under Roman Catholic control Advanced
j

university education is not given in the province. Attendance
at the primary schools is by law compulsory, but the exigencies

|

of a farming population and the lack of adequate means of
'

enfoiicement render the law inoperative. The salaries of the 1

teachers are, as a rule, low, and the school buildmgs cheerless 1

and ill-mamtained ,

Agriculture - The soil, an open sandy loam, deep red in 1

colour, which was slightly exhausted at the beginning of the

centuiy by repeated crops of cereals, has been renewed by the

application of mussel mud dredged from the bays and tidal

streams. All the staple crops are grown—especially oats,

potatoes and turnips Wheat is raised only for local consump-

tion. Cattle and hogs flourish. In the last years of the 19th

century the introduction of co-operation eave a great impetus

to the manufacture of butter and cheese The first cheese factory

w^as opened in 1892, and the first creamery m 1894 Of over 15,000

farmers all, save about 900, own their own farms, and are in

nearly all cases well-to-do Large quantities of animal and

vegetable food, amounting to about one-half of the total product,

are exported, chiefly to Cape Breton, Newfoundland, and the

New England states. Fruit is raised less extensively than in

Nova Scotia, but enough is grown to supply the local market,

and apples of good quality are exported.

Though smaller in value than tho.se of any other

sea-board province, the fisheries of Prince Edward Island are,

m proportion to the total population, extremely productive.

Of the catch of about £200,000, lobsters, most of which are

canned, are worth about £90 000, and oysters £20,000, in the latter

case about half the total value of the catch of the Dominion,
which IS compelled to import largely from the United States

There are signs of the approaching exhaustion of the oyster beds,

but no adequate remedy or new source of supply has been found

Herring, cod, mackerel and smelts are also caught m large

quantities in the coast waters

Other Industries — About one-third of the province is covered
with birch, beech, maple, pine, spruce, cedar and other woods,
but though a little lumber is exported, the industry is declining

The building of wooden ships, a floiirishmg trade till about 1886,

is now almost extinct The packing of pork and of lobsters is

actively pursued near Charlottetown, and small factories have
been established for the manufai lure of boots and shoes, tobacco,

condensed milk. 8:c
, but the great bulk of the manufactured

goods used are imported from the other pro\ inces

Communications—The Prince Edward Island branch of the

Intercolonial railway, owned and worked by the federal govern-
ment, runs Irom Souris in the east to Tignish in the north-west,

with branches to Georgetown, Murray Harbour, Charlottetown
and Cape Iraverse Good wagon roads mtersect each other

everywheie, and nearly all the villages and country districts

are connecti d by telephone During spring, summer and autumn
Charlottetown has daily communication with Pictou in Nova
Scotia and Shediac m New Brunswick, and a frequent service

to other ports in Nova S. otia, Newfoundland and Massachusetts

The harbour of Charlottetown and the Northumberland Straits

are closed by ice from about the middle of December to the

beginning of April, after whiih there is a service by specially

constructed ice-breakmg boats between Georgetown and Pictou

The ice is often too thick to make a regular service possible, and
the island has long agitated for federal construction of a railway

tunnel between Cape Traverse in Prince Edward Island and the

neighbouring shore of New Brunswick, 9 m distant

History—Jacques Cartier sighted Prince Edward Island on

his first voyage in June 1534, but mistook it for part of the main-
land. Succeedmg voyagers discovered his mistake, and toward

the end of the i6th century it was called Isle St Jean, which
name it retained till 1798, when it was given its present name
out of compliment to the duke of Kent, at that lime commanding
the British forces in North America In 1603 Champlain took
possession of it for France, and in 1663 it was granted by the

company of New France to Captain Doublet, an officer in the

navy whose failure to make permanent settlements soon brought

about the loss of his grant. Little attention was paid to the

island until after the Peace of Utrecht, when the French made
efforts to colonize it In 1719 it was granted, en franc alleu noble,

to the count of St Pierre, who tried to establish fisheries and a

trading comjmny He spent large sums on his enterprise, but

the scheme proved unsuccessful and his grant was revoked.

In 1758, soon after the capture of Louisbourg, Isle St Jean was

occupied by a British force under Lord Rollo (see Annual
Register, 1758) Its population at this time numbered about

4000, under a military governor w^ith his headquarters at Port

la Joie (Charlottetown) After its final cession to Great Britain

in 1763 It was placed under the admmistration of Nova Scotia,

but later was made a separate government, its first parliament
meeting in 1773

In 1764-1765 It was surveyed, and most of the present names
given, in 1767 it was divided into townships of about 20,000

acres each, grants of which were made to individuals with claims

on the government They were to pay a small sum as quit

rents, and the conditions imposed provided for the establishment

of churches and wharv^es and bona-fide settlement. On these

terms practically the whole island was granted away in a single

day. The grantees were m most cases mere speculators, and
the lands fell into the hands of a large number of non-residents

A continual agitation against the absentees was kept up by the

settlers, who rapidly mcreased m numbers During the early
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19th century many Scottish immigrants settled in the island A
commission appointed in i860 advised the compulsory purchase

of the lands, and their sale m smaller holdings to genuine settlers,

but a bill passed with this intent was disallowed by the imperial

authorities

Tn 1864 a conference to consider the question of maritime

union met at Charlottetown The visit of delegates from Canada
V idened it into a general confererue on federation, from which

sprang the Dominion of Canada Prince Edward IslandN local

patriotism forced its representatives to withdraw from the later

conferences, but the abrogation m 1866 by the United vStates

of the Reciprocity Treaty of 1854, financial difficulties connected
with the building of an idand railway, and the offer of better

terms by the Dominion government, brought it into federation

in 1873. A bill on the lines of that formerly disallowed was soon

afterwards passed, and the land difficulty was finally settled.

Since then the mam political issues have been the quarrel with

the federal government over the const uction of a tunnel and
the control of the liquor traffic, which has been prohibited but

by no moans suppressed

Authorities—Sir J W Dawson Acadian Geology (1801),
Report of Dr R W Ells Geolopfioal Survey (1882-1884), Report
ot I< Chalmers, ecological burvey (1894), K<.v G Sutherland,
Manual of History of Prince Ldwaid Island (iS()i), D Campbell,
History of Prince Edward Island (1875), *^pecial Reports on Educa-
tional S%ib]tcis vol IV (London, 1901), articles in j C Hopkins'S
Canada, an Encyclopaedia (Toronto, laoS-igoo) (W L G

)

PRINCES^ ISLANDS (anc Deinonest
,
Byzantine, Papadonisia

,

Turkish, Ktvil Adalar, or “ Red Islands,” from the ruddy colour

of the rocks), a cluster of nine islands m the Sea of Marmora,
forming a caza of the prefecture of Constantinople They figure

m Byzantine history chiefly as places of banishment A convent

in l^mkipo (now a mass of rums at the spot called Kamares)
was a place? of exile for the empresses Irene, Euphrosyne, Zoc
and Anna Dalassena Antigone wa^ the pnson of the patriarch

Methodius, and Us chapel is said to have been built by the

empress Theodora In Khalki the monastery of tlie Theotokos
(originally of St John), which since 1831 has been a Greek
commercial school, wus probably founded by John VI or VII

Palaeologus, was rebuilt about 1680, md again in the i8th

century by Alexander Ypsilanti, hospodar of Moldavia, Qose
beside it is the tomb of Edward Barton, second Emglisli

ambassador to the Porte. Hagia Trias (a school of theology

<ince 1844) w^as rebuilt by the patriarch Metrophanes On Prote

wTre the monasteries to which Bardanes (Philippicus), Michael I

Rhangabes, Romanus I
,
Lecapenus and Rornanus IV Diogenes

were banished The islands are a favourite summer resort, four

jire inhabited and noted for the mildness and salubrity of their

( Iimate. Prinkipo {Pttyusa)^ altitude 655 ft
,
Khalki (Chedatts

;

Turkish Hetbeli)y 445 ft
,
Prote (Turkish Ktnah), 375 ft

,
aiid

Antigone {Panormus , Turkish Burgaz Adast), 500 ft The
builciings on all the islands were injured by the earthquake of

1894, espenally the naval college, and monastery of St George
on Khalki, and the monastery of Christ on Prmkipo The
population IS about 10,500, half being Greek Khalki ('ontains

an Ottoman naval school and Greek theological and commercial
college s

See G Schlumbergcr Les /Vs des Princes (Pans, 1884), A Grisc-
bach Rutnehen und Brussa (Gottingen, 1839)

PRINCETON, a city and the county-seat of Gibson county,

Indiana, USA, about 27 ra N of Evansville. Pop (1900),

6041, of whom 628 were of negro descent and 198 were foreign-

bom. It IS served by the Evansville & Terre Haute and the

Southern railways (the latter of which has shops here), £uid by
the Evansville & Southern Indiana traction Ime (electric) It

has a considerable trade in oil and coal and in the agricultural

products of the surrounding region, and has various manufactures.
Pnneeton w^as first settled m 1814, and was chartered as a city

m 1884.

FRlNGETONi a borough of Mercer county, New Jersey, on
Stony Brook, and the Delaware & Raritan canal, 49 m. S W.
of New York City. Pop. (1905, state cen^^us), 6029 Pnneeton
IS served by the Pennsylvania railroad, and by two electric luies

to Trenton (10 m.), passing through Lawrenceville (in Lawrence
township, until 1816 called Maidenhead; pop., 2043 ^9^5^
the seat of the Lawrenceville school (1882), for boys, which was
endowed by the residuary legatees of John Cleve Green (1800-

1875), probably the first endowed secondary school for

boys in the middle slates.

Princeton is situated 210 ft above sea-leveL and the county
to the east, north and west is rocky and hilly. The borough
IS the seat of Princeton University (q.v ), and of “ The Theo-
logical Seminary of the Presbyterian Cliurch in the United States

of America/* ( ommonly known as Princeton Theological Semi-

nary, which was opened m 1812, and was chartered in 1824
The seminary was tor one year under the sole care ot Archibald

Alexander {q v ),
and among its teachers and representative

theologians have been Samuel Miller (1769-1850), who was
professor of ecclesiastiial history and church government here

(1813-1849), Charles Hodge, )oseph Addison Alexander and
James Waddrl Alexander, William Henry Green, Archibald

Alexander Hodge. Erancis L Patton, who became president in

igo2, and Benjamin B Warfield (b 1851), professor of didactic

and polemic theology from 1887. Under such leaders Princeton

theology has been distinctly conservative, supporting the old

standards of tho Westminster Confession and Catechisms. The
seminar}^ is well endowed, so that there is no charge for tmtion

or loom rent; among its principal benefactors were James Lenox
(1800-1880), Robert Leighton Stuait (1806-1882), his widow
and his brother Alexander (1810-1879), John Cleve Green, men-
tioned above, and Mrs Maiy J. Wmthrop (d. 1902). It has a
fine campus south-west of the business centre of the borough,

m the Lenox Library and the Lenox Reference Library, built

m 1843 and 1879 respectively, and gifts of James Lenox, there

were 82,200 bound volumes and 31.500 pamphlets m 1909,
Stuart Hall (1876) contains lecture-rooms, Miller Chapel is the

place of worship, and the three doimitoncs are Alexander Hall

(the “ Old Seminary ”), first used for this puipose in 1817, Blown
Hall, built m 1864-1865, and Hodge Hall (1893). ^ 1908-

1909 the faculty numbered 16 and the students 1 53, of whom
8 were fellows cuid 17 graduate students.

Pnneeton became in 1897 fb® home of Grover Cleveland, who
died there, and trom 1898 until his death it was the residence

of Laurence Hutton (1843-1904), a well-known writer on the

history of the stage Besides its fine residences and buildings

of the seminary «md of the univeisity, the only notable buildings

are the handsome Princeton Inn, about midway between the

campus of the university and that of the seminary, and “ Mor-
ven,** the homestead of the Stocktons, built in the first decade

of the i8th century In the Princeton Cemetery arc buried

presidents and professors of the university.

ihe first settlers were the companions of Richard Stockton,

the grandfathfr of Richard Stockton, signer of the Declaration

of Independence, llie removal hither in 1756 from Newark
of the College of New Jersey, later Pnneeton University, gave
the place its first i ducational prominence At the time of the

War of Independence town and gown were both strongly

patriotic The first state legislature of New Jersey met here

on the 27th of August 1776, and in Nassau Hall, the first of the

college buildmgs, erected in 1 754-1756, which was then the largest

edifice in the colonics, the Continental Congress sat from tlie

30th of June to the 4th of November 1873, and on the 31st of

October Congress recen'ed the news of the signature of the
definitive treaty of peace with Great Britain. After the battle

of Trenton Cornwallis’s troops were hurried to that place, three

regiments and three compianies of hght-horse being left at Prince-

ton when the mam body, on the 2nd of January 1777, passed

through. Washington, unable to retreat or to meet the British

attack, turned Comwallis*s left flank and advanced on the

w eak British garrison in Princeton. A detachment under General

Hugh Mercer (g 1 720-1 7 7 7), ordered to destroy the Stony Brook
bridge, and so cut off escape to Trenton, met two of the three

regiments, led by Lieut.-ColonelCharles Mawhood, near the bridge,
and, though doing great execution with its rifles at a distance,

was unable, bemg unequipped with bayonets, to hold its ground
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m Tiand-to-band fighting, and fled through an orchard, leaving

Mercer there mortally wounded; he died on the T2th in a farm-

house (still standing) on the battlefield Washington’s mam
army now came to the assistance of the reti eating Americans,

and forced the retreat of the othei British regiments (the 55th

and 40tli) to Princeton, where tney either surrendered or fled

towards New Brunswick The British losses were heavy and
the Americans lost many officers. The bridge was destroyed

by the American troops just before the approach of General

Alexander Leslie (r. 1740-1794) with reinforcements from Corn-

wallis Washington’s flank movement at Trenton and his engage-

ment with the British at Pnnreton made necessary the withdrawal

of the British from West Jersey. In the autumn of 1783 Wash-
ington, summoned to Prmceton by Congress, then^ in session

there, made his headquarters at Rocky Hill, about 4 m north

of Princeton in Montgomery township, Somerset county,

whence on the 2nd of November he issued his farewell address
to the army, his headquaiters is preserved as a rnuscum A
battle monument in Princeton^ designed by MacMonnies and
paid for by the Federal Congress, the state of New Jersey and
the borough of Prmceton, has been projeiTed

See J R Williams, Handbook of Princeton (New York, 1905),

J F Hageman, Hi<:tory of Princeton and its lit •iti tuttons (2 v^ols
,

Philaddphia, 1879) ,
W S Stryker, The Battles of 1 renion and Prince-

ton (Boston, 1898), and V L Collins, The Continental Congress at

Princeton (Princeton, 1908)

PRINCETON UNIVERSITY, an American institution of

higher learmng in Princeton, New Jersey, until 1896 called

ofliCially the college of New Jersey its campus consists of 539
acres comprised m three tracts of ground adjoining each other

The mam campus, one of the most beautiful m the country, is

on the south side of Nassau Street, the old country road

between Philadelphia and New York, and is principally con-

tained m a block of about 225 acres, w^hich on its west side

has an almost continuous row of English collegiate Gothic

buildings • Blair Hall, Stafford Little Hall and the gymnasium
Nassau Hall, whirh was built in 1756, nearly destroyed by

fire in 1802, rebuilt in 1804, and damaged by fire in 1855, is

fX squarely built edifice in the Georgian stxle Originally hous-

ing the whole college, it is familiarly known as North College, m
a quadrangle arrangement of whu h West College, built in 1836,

IS the only other remainder
,
the south side having been occupied

sme^ 1838 by Clio Hall and Whig Hall, the homes of the two
literary societies, founded respectively m 176^ and 1769, and
since 1893 housed m white marble buildings of classic al type,

and East College, having given place to the main building ol

the Univer ity Library (1897), in Oxford Gothic of Longmeadow
stone, the gift of Mrs Percy Rivington Pyne Besides West
College, the dormitories are Reunion Hall (1870), commemo-
rating the reconciliation of the old and new schools of the

Presbyterian Church; University Hall (1876), formerly an hotel

and now housing on its lower floors the university dining halls

for all freshmen and sophomores, Witherspoon Hall (1877), in

Victorian Gothic of grey stone trimmed with brown, Edwards
Hall (1880), a brown stone Gothic building, Albert B. Dod Hall

(1890), a granite limestone-trimmed Italian building, Pavid
Brown Hall (1891), granite and Pompeian brick, in Florentine

Renaissance
,
the Buildings (1896), in half-timbered Chester

style, BLiir Hall (i897)> built in English Collegiate Gothic of

white Germantown stone, on the soutli*wc*stem margin of the

campus; the Stafford Little Hall (1899 the same
style as Blair Hall, and joining it on the south, Seventy-nine

Hall (1904), the gift of the class of 1879, another Tudor Gothic

building of red buck trimmed with Indiana limestone; and
Patton Hall (1906), Campbell Hall (1909), the gift of the class

of 1877; and a new group of buildings, chiefly dormitories, oc-

cupying the entire north-west comer of the main campus, front-

ing on Nassau and' University Place, three sections of which

(two being the gift of Mrs Russell Sage) were completed in

1910. These buildings are m the same architectural style and
of the same materials as Blair and Little Halls There is

accommodation for about 90 % of the undergraduates of the

nniversitv in the campus dormitories, including the new
buildings.

The recitation halls are: Dickmson (1870, remodelled m
1876) and McCosh Hall (1907), for the academic department,
and the school of science building (1873), ^ C. Green,

on the north-east corner of the mam block of the compiU'

The Halstecl Obscivatory (1869) and the Observatory of In-

struction (1878) are well known for the work done in them
by the astronomer Charles Augustus Young (1834-1908); among
the Liboratoues are the biological (1887), the chemical (1891),
the (ivil engineering (1904), the Palmer physical (1908), .md,

for natural science, Guyot Hall (1909), which also houses tlie

ncHural science museum, including valuable fossils Tl ere is a

museum of historic art (1887) 'vfiich mcludes the finds of the

Prmceton archaeological expedition to Syria, and m Nas^^au

Hall there is a psychological laboratory. Ihere are two audi-

toriums, the Marquand chapel (i88r), the gift of Henry G.

Marquand, and .Mexander Hall (j8ga), used for commencement
exercises Also on the campus are the dean’s house (1756),

until 1878 the president’s residence; Prospect (1849), bought
by the. college m 1878, x\hich is the president’s residence, tlie

university offices (1803), and Dodge Hall (1900) and Murray

Hail (1879), which are the home of the college Y M.C A,, the

Philadelphian Society, founded in 1825.

The university library is housed in a large building already

described, built (1896) on to the Chancellor Green library

building (1872), given by John C Green in memory of his

brothel Henry Woodhull Green, chancellor of the slate of New
Jersey, and now the reading room and leference library^. In

T910 the library had a collection of 257,800 volumes and about

58,000 unbound j^amphlets There are two athletic fields

one, the univcrsitv, tw^o blocks east of the mam campus, and
the other, the Brokaw field, in the south-west corner of the

mam campus; immediately north of the Latter arc the Brokaw'

Memorial gateway and building (1892), with a swimming pool,

and the university gymmasium (1903). South-east of the

( ampus IS Lake Carnegie, an artificial widenmg of Millstone

River, the gift of i\ndrew Carnegie, it is used for boating.

A notable feature of the uni\ ersitv is its upper-class club housis
I he upper-class clubs have m the social hie of Pnnccton somewhat
the place of the Greek letter societies elsewhere There arc no
fraternities at rrmccton each entering student pledges himself to
“ have lie connexion \vhatc vei with any secict society, nor be present
at the meetings oi any secret society " so long as ho is a member ot

the university, “ it being undcrstcxxl that this promise lias no refer-

ence to the American \V lug and Cliosopluc Societies. ' These two
societies, the object ol w Inch is pixrticularly to cultivate skill m debate
and public speaking, aie alhhated with the English department of

the faculty

\ pe*cuhaiity ot the univcrsitv is its svstem of student government,
which is most markt‘<ll} developed in the Pi mceton ‘ honour system
m exoimnations aiitl >\ritteu recitations, under winch e\ cry student
signs a jilcdgc on his jiapcr that he has * neither given nor received

assistaiici and there is no faculty^ or nionitnnal watch over students
111 examnuxtion'’ ,

the systci 1 is administered by a student committee,
to which any dishtmesty in exaniuiations is to be re]^>ortcd, and which
then investigates the charge, and if it finds it true reports the offender

to the faculty for dismissal
The university in iQio included an academic department

leading to the degree of A B or Litt B ,
the Jolui C Green school

of seunce* (1873), ottering course's leoiling to the degree of B b and
CE , a school ot cle-ctiieal engineering, and a giadualc depait-

nuiit (1877), vitli courses leading to master’s and doctor's degrees
rntmnee rccjuiremonls are largely in accorckuice with the recommen-
dations of the National Educational Association and the college
entrance examination bo^ird, students enteiiug the academic
department must offer Greek xf they are candidates for the degree
of A B

,
students (not offtung Greek for entrance) who concentrate

in mathematics or science m junior and senior year are candidates
for the B S dogreje, and those who concentrate m other departments
dunng those years, for the Litt B degrt'o. The entrance require-
ments for the B.b. and LitLB. degree arc the same, and they dilTcr

from those for the A B degree (and agree with those for the C E
degree) in including more mathematics, 1 e solid geometry and plane
trigonometry The school of eloctncal engincermg is graduate
and professional in its scope The graduate school (1871) is only
slightly developed, ajad this development has been almost tiitircly

smcc 1900; a bequest of more than $300,000 m 1906 provided for

the John R Thomson Graduate College, and the estate of Isaac

Chauncey Wyman (d 1910), of the class of 18 j8, valued at about
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$3,000,000, was left to the university for the establishment of the

graduate school
A notable feature of the scheme of instruction is the preceptorial

(or tutorial) sy st(m introduced in 1905, it somewhat resembles

Jowett’s method at BaJliol College, Oxford, the preceptors, usually

young men (many of them domiciled in the dormitories), hav e “ con-

ferences " each with a certain number of students on prescribed
reading, especially m the departments of philosophy, history and
politics, art and archaeology, and the languages The preceptorial

system has been a great succt ss, and seems to have given the univer-

sity a greater mtellectual vitality In 1909-19 10 the university

faculty numbered 169, of whom 51 were preceptors In the same
year there were i\oo students, of whom 134 were m the graduate
school, 13 m the school of electrical enginetring, 521 in the A B
course, 440 in the Litt B and B S courses, 20^ in the C E course,

and 89 not m regular course s

The corixiratc title ot tlie university is " The Trustees of Pimceton

the governor of the state of New Jersey is ex officio president Tlu
president of the university is president of the l>oara in the absence,

of the governor The Board consists of twenty -five “ life trustees,"

a self-pcrpctuatmg Ixidy, two ex officio trustees, and (since 1900)
five alumni trustc'es, elected by the ^ad nates ol the university for a
five-yeai term, one eacli year
The tuition fee is Sifio a year m all undergraduate courses There

are many scholarships and prizes, a fund for the remission of tuition

to students of insufficient means, and funds for the assistance of

students for the ministry In July 1909 the assets of the university
were $4,749,482, of which ^^4, 168,900 was invested for endowment,
of the endow ment $3,410,907 was special, $330,445 general, $0o,ooo
histoncal, $122,643 was for scholarships and $244,905 v\as lor pro-

fessorships, and m this fiscal year the gifts for current cv^ieiises and
special purposes amounted to $199,294 and the gifts for endowment
to $1,508,283

The university owes its origin to a movement set on foot

by the Synod of Philadelphia m 1739 to establish m the Middle

Colonies a college to rank with Harv^ard and Yale in New Eng-
land and William and Mary in Virginia Owing to dissension in

the Church, no progress was made until 1746, when the plan

was again broached by the s>nod of New York, recently formed

by the secession of the presbytery of New York and the pres-

bytery of New Brunswick, radical (New School) presbyteries

of the S} nod of Philadelphia The synod of New York was led

by Ebenezer Pemberton (1704-1 7 79), a graduate of Harv^ard

(1721), and Jonathan Dickinson (1688-1747), a graduate of

Yale (1706). Together they had attempted to make peace

between the conservatism of the presbyter}^ of Philadelphia

and the radicalism of the presbyter}^ of New Brunswick Most
of the leaders of the presbytery of New Brunswick had been

educated at the Log College, a school with restricted curriculum,

situated about 20 m N N E of Philadelphia, but recently closed

The students of the Log College were almost without exception

preparing for the Presbyterian ministry, and on the closing of

the Log College, the opportunity was taken by the synod of

New York to found a larger and better institution of higher

learning, broader m scope and training, and to transfer to the

new project the Log College interests. On the 22nd of October

1746, John Hamilton, acting governor of New Jersev, granted

a charter for erecting a college in New Jersey. The college of

New Jersey was opened in May 1747 at Huabeth, New Jersey,

with the Rev Jonathan Dickinson as president Little was
accomplished until 1748, when, on the 14th of September, a

second charter was granted to the ‘‘ trustees of the College of

New Jersey,’’ thirteen in number The college under the ad-

ministration of Jonathan Dickinson, held its exercises from the

last of May 1747 to the 7th of October 1747, when Dickinson

died Upon the succession of Aaron Burr to the presidency,

the school removed to Newark, where the first commencement
was held m 1748 and where Burr began the work of organizing

the college and its curriculum, but the situation was unsuit-

able, and in 1752 the trustees voted to remove the college to

Princeton, where land was given for the campus by Nathaniel Fitz

Randolph While funds were being collected in Great Britain,

work was begun in Princeton m 1754 on the first college build-

ing, which, at Governor Belcher’s request, was named Nassau
in honour of King William A year after the completion

of this single college building and the removal of the students

to Princeton, Burr died and was succeeded by his father-m-law,

Jonathan Edwards, who died after five weeks in office (1758).
He w'as succeeded (1759-1761) by Samuel Davies, and Davies

(in 1761-^1766) by wSamuel Fmlev (1715-1766). John Wither-

spoon (qv) was president from 1768 until his death in 1794,
and more than any of his predecessors influenced the college.

The presidents immediately succeeding Witherspoon were his

vSon-m-law, Samuel Stanhope Smith (1750-1819), who resigned

in 1812, Ashbel Green (1762-1848), who resigned !n 1822, James
Carnahan (177 5-1859), who held office for thirty-one years (1823-

1854), and in whose presidency there was, in 1846-1852, a de-

partment of law in the college, and John Maclean (1800-1886),

who was president from 1854 to 1868 Up to the outbreak of

the Civil War, the college was laigely attended by Southerners,
nY\A fKo r*ixril lA/’or* fKiic rlAoli: if J rlrtiiKlxr l->Qa xnr Klniir rr/'\iY>

j ^1 - r' 1 J.1 -a. . j 1.1,. 1 1-1 . f

which It began to recover under the long presidency (1868-1888)

of James McCosh, who, like his successor, Francis Landey Patton

{q V ),
president from 188S to 1902, greatly advanced the material

welfare of the college Fourteen new buildings were erected

during Dr McCosh’s administration, and the John C Green

School of Science was established m 1873 by the gift of John
(leve Green, and during Dr Patton’s administration the en-

rolment of students more than doubled, as did the number of

members of the faculty In October 1896, on the 150th anni-

\eisary of its founding, the official name of the College of New
Jersey, long popularly displaced by Princeton, was dropped,
and the corporation became “ The Trustees of Princeton Uni-

versity,” although the mstitution did not become, m the usual

American use of the term, a universit>
,
having no professional

schools whatever, and only a small post graduate department.

On Dr Ptitton’s resignation in 1902 he was succeeded by
Woodrow W ilson {q v ), the first layman to become president,

who introduced the preceptorial system already described.

PRINCIPAL, a person or thing first or chief m rank or im-

portance, or, more widely, prominent, leading The Lat adj

principah<:, first, chief, origmal, also princely, is formed from

prtneepSy the first, chief, prince, from prmm, first, and capere,

to hold. In Late Lat pnnapahs was used as a substitute for

an overseer or superintendent, and also for the chief magistrate

of a municipalitv (Symmachus, Ep 9, i). It is a common title

for the head of educational institutions, universities, colleges

and schools It is thus used o^" the director, of some of the

heads of newer universities in England, e g London and Bir-

mingham, always so in Scotland, and frequently combined
with the vice-chancellorship. At the university of Oxford
the name occurs twice as the title of the head of a college, viz

of Brasenose and Jesus. It was always used of the heads of

halls, of which St Edmund Hall alone remains It is also the

designation used of the head of the newer theological or

denominational colleges, and also of the women’s colleges

At Cambridge it docs not oc( ur In law it is used in distinction

from ‘‘ accessory, ” for the person who actually commits the

crime, principal m the first degree, ” or who is present, aiding

and abetting at the commission of the crime, “ principal in the

second degree”, and also for the person for whom another
acts bv his authority (see Principal and Agfnt below) Finally

as a shortened form of ‘‘ principal sum,
” “ principal money,”

&c., the term is used of the original sum lent or invested upon
which interest is paid, and so, widely of any capital sum, as

opposed to interest or income derived from it.

PRINCIPAL AND AGENT. In law an agent is a person

authorized to do some act or acts m the name of another, who
IS called his principal The law regulating the relations of

principal and agent has its origin m the Jaw of mandate among
the Romans, and m England the spirit of that system of juris-

prudence pervades this branch of the law. The law of agency
IS thus almost alike throughout the whole British Empire, and
a branch of the British commercial code, in which it is of great

importance that different nations should understand each other’s

system, differs only slightly from the law of the rest of Europe
In a general view of the law of agency it is necessary to have

regard to the rights and duties of the principal, the agent, and
the public. The agent should not do what he has no authority
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for; yet if he be seen to have authority, those with whom he transact all his principalis business of a particular kind, at a
deals should not be injured by secret and unusual conditions certain place—as a factor to buv and sell, a broker to nego-
The employer is bound by what his agent does in his name, but tiate contracts of a particular kind, an attorney to transact

the public are not entitled to take advantage of obligations his legal business, a shipmaster to do all things relating to the
which are know n to be unauthorized and unusual The agent is employment of a ship Such an agent’s jxiwer to do every-

entitled to demand performance by the principal of the obhga- thing usual in the Ime of business m which he is employed i*-

tions undertaken by him within the bounds of his commission, but not limited by any private restriction or order unknown to the

he IS not entitled to pledge him with a recklessness which he party with whom he is dealing. On the contrary, it is mcum-
would certainly avoid in the management of his own affairs bent on the party dealing with a particular agent, t.e, one
It is in the regulation of these powers and corresponding checks specially employed in a single transaction, to ascertam the

in such a manner that the legal principle shall apply to daily extent of his authority The law applicable to a mercantile

practice, that the niceties of this branch of the law consist agent’s powder to pledge or otherwise dispose of the goods
Agents are of different kinds, according to their stipulated entrusted to him being in an unsatisfactory state, a statutory

or consuetudinary powers. The mam restraint m the possible remedy was applied to it by an act of 1825 (6 Geo. IV. c 94),
powers of an agent is in the old maxim, delegatus non potest amended in 1842 (5 & 6 Vict c 39) and replaced by the Factor^

delegare, designed to check the complexity that might be created Act 1889.

by inquiries into repeatedly-deputed responsibility The agent The obligations of the principal are . to pay the agent’s re-

cannot delegate his commission or put another in his place, but
j

muneration, or, as it is often called, commission, the amount
in piactice this principle is sometimes modified, for it so may ' of which is fixed by contract or the usage of trade, to pay all

arise from the nature of his office that he is to employ other advances made by the agent in the regular course of his em-
persons for the accomplishment ot certain objects. 'Ihus, there

I
ployment, and to honour the obligations lawfully undertaken

IS nothing to prevent a commercial agent from sending a por- for him The agent is responsible for the possession of

tion of the goods entrusted by him to his own agent for disposal i the proper skill and means for carrying out the functions which
In the general case agency is constituted by the acceptance he undertakes. He must devote to the interests of his em-

of the mandate or authority to act for the principal, and the evi-
,

ployer such care and attention as a man of ordinary prudence
dence of this may be either verbal or in wnting Ihe English bestows on his own—a duty capable of no more certain defini-

statutc of frauds requires an agent to hav^e authority in writing * tion, the application of it as a fixea rule being the function

for the jiurposes of its ist, ^nd and i^rd clauses relating to leases.
|

of a juiy^ He is bound to observe the strictest good faith
,

“ And It IS a general rule, that an agent who has to execute a and the law even interposes to remove him from temptation

deed, or to take or give livery or seism, must be appointed by
!
to sacrifice his employer’s interests to his own (see COM-

deed for that purpose Moreover, as a corporation aggregate
^

mission Secret) Thus, when he is employed to buy, he must
can in general act only by deed, its agent must be sc appointed,

|

not be the seller When an agent is employed to sell, he must
though It would seem that some trifling agencies, even for cor-

j

not be the purchaser He ought onK to deal with persons m
porations, may be appointed without one ” (Smith’s Mercantile ‘ good credit, but he is not responsible for their absolute solvencv

Laiv, B I ch IV ) It is a general rule that those obligations unless he guarantee them. A mercantile agent guaranteemg

which can only be undertaken by solemn formalities cannot the payments he treats for is said to hold a del credere com-
be entered on bv a delegate who has not received his authority mission

in WTitmg But it is often constituted, at the same time that Sccalso Auctions and Auctioneers, Broker, Factor, Gu vran-

its extent is defined, by mere appointment to some known and &c ,
also Smith’s McnaMilc Law (nth cU

, 1905), Bowstcaa,

recognised function—as where one is appointed agent for a
Agency (^th td

, 1909)

banldng establishment, factor for a merchant, broker, super- PRINGLE, SIR JOHN (1707-1782), British physician, was
cargo, traveller, or attorney In these cases, usage defines the the younger son of Sir John Pringle, of Stitchel, Roxburghshire,

powers gi anted to the agent, and the employer will not readily ’ and was born on the loth of April 1707 He was educated

be subjected to obligations going beyond the usual functions of at St Andrews, at Edinburgh, and at Leiden He took the

the office, nor will the public dealing with the agent be bound degree of doctor of physic at the last-named university, where

by private instructions inconsistent with its usual character, he wms an intimate friend of G van Swieten and A von Haller

While, however, the public, ignorant of such secret limitations, He settled in Edinburgh at first as a ph>sician, but after 1734
are not bound to respect them, the agent himself is liable for the also acted as professor of moral philosophy m the university

consequences of transgressing them Agency may also be I In 1742 he became physician to the earl of Stair, then com-
either created or enlaiged by implication What the agent has ' manding the British army m Flanders, and m 1744 was appointed

done with his principal’s consent the public are justified m by the duke of Cumberland physician-general to the forces in

believing him authorized to continue doing Thus, as a familiar the Low Countries In 1 749, having settled in London, he was

instance, the servant who has continued to purchase goods made ph>sician in ordinary to the duke of Cumberland, and
for his master at a particular shop on credit is presumed to ‘ in 1752 he married a daughter of Dr William Oliver (1695-

retain authority and trust, and pledges his master’s credit in
! 1764) of Bath, the inventor of “ Bath Oliver ” biscuits Sub-

further purchases, though he should, without the knowledge
!
sequently he received other court appointments as physician,

of the shopkeeper, apply the articles to his own uses The law is ' and in 1766 was made a baronet His first book, Ohervaitons

ever jealous in admitting as accessories of a general appoint- on the Nature and Cure of Hospital and Jayl Fevers, w^as pub-
ment to any particular agency the power to borrow money m lished m 1750, and in the same year he contributed to the

the principal’s name, to give his name to bill transactions. Philosophical Transactions of the Royal Society three papers

and to pledge him to guaranties ;
but all these acts may be author- on “ Experiments on Septic and Antiseptic Substances,” which

ized by implication, or by being the continuation of a series of gained him the Copley medal Two years later he published

transactions, of the same kind and m the same line of business, his important work, Observations on the Diseases of the Army in

to which the principal has given his sanction. Thus an employer Camp and Garrison, which entitles him to be regarded as the

may, by the previous sanction of such operations, be liable for founder of modem military medicine In November 1772 he

the bills or notes drawn, indorsed and accepted by his clerk or was elected president of the Royal Society. In this capacity

other mandatary , nay, may be responsible for the obligations he delivered six “ discourses,” which were afterwards collected

thus incurred after the mandatary’s dismissal, if the party into a single volume (1783) Alter passing his seventieth year

dealmg with him knew that he was countenanced in such trans- he resigned his presidency and removed to Edmburgh m 1780,

actions, and had no reason to suppose that he was dismissed, but returned to London in September 1781, and died on the

In questions of this kind the distinction between a general and i8th of January following. There is a monument to him in

a special agent is important, A general agent is employed to Westminster Abbey, executed by Nollekens.
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A Life of Pnngle by Andrew Klp|4s is prefixed to the volume

containing the Six Discourses 1 he library of tlie College of Phyai
Clans of Edinburgh possesses ten folio volumes of his unedited MSS
mcludmg an essay “ On Air, Climate, Diet and Exercise There are

Lloges on him by Vieq d'Azyr and Condorcet

PRINGSHEIM, KATHAIfAEL (1823-1894), German botanist,

ttas born at Wzicsko in Silesia, on the 30th of November 1823
lie studied at the universities of Breslau TvOipzig and Berlin

successively He graduated m 1848 as doctor of philosophy

with the thesis De forma et meremento straiornm crasnarum in

plantarum cellula, and rapidly became a leader in the great

botanical renaissance of the 19th century. His contributions

to scientific algology w'ere ot striking mteresl Pnngshcim

was among the veiy^ first to demonstrate the occurrence of a

sexual pro<ess in this class of plants, and he drew from his

observ^ations w^eighty conclusions as to the natiitc of sexualit)

'Fogether with the French investigators G Thu ret and E Bornet,

Piingsheim ranks as the founder of our scientific knowledge
of the algae. Among his researches m this field may be men-

tioned those on Vaucherta ( 1855), the Oedogoniaceac (1855-1858),

the Coleochaeteae (i860), Hydrodictyon (1861), and Pandortna

(1869), the last-mentioned memoir bore the title Beobachtungen

uber die Paarmig der Zoa^poren This was a discovery of

fundamental importance, the conjugation of zoospores was

regarded by Pring^heim, wMth good reason, as the primitive

form of sexual reproduction A work on the course of mor-

phological differentiation in the Sphacclariaceae (1873), a family

of marine algae, is of great interest, inasmucii as it treats of

ev^olutionarv questions, the author’s point of vuew is that of

Naegeli rather than Darwin Closely connected w^ith Priiig-

sheim’s algological work w'as his long-continued investigation

of the Saprolegniaceae, a family of algoid fungi, some of which
liave become notorious as the causes of disease 111 fish Among
his contributions to our knowledge of the higher plants, his

exhaustive monograph on the curious genus of water-ferns,

Savinta^ deserves special mention His career as a morpho-
1 )gist culminated in 1876 with the publication of a memoir on
the alternation of generations in 1 hallophytes and mosses From
1874 to the close of his life Pnngsheim’s activity was chiefly

directed to physiological questions he published, in a long

^ cries of memoirs, a thcor}^ of the carbon-assimilation of green

plants, the central point of which is the conception of the

( hlorophyll-pigmcnt as a screen, with the main function of

protecting the protoplasm from light-rays w^hich would neu-

tralize Its assimilatnc activity by stimulating too active re-

spiration. This view has not been accepted as offering an ade-

quate explanation of the phenomena. Prmgsheim founded
in 1858, and edited till his death, the classical Jahrbuch fut

wissenschaftluhe Botamk, which still bears his name. He v^as al ^o

founder, m 1882, and first president, of the German Botanical

Society His work was for the most part carried on in his

private laboratory in Berlin; he only held a teaching post of

importance for four years, 1864-1868, when he was professor at

Jena. In early life he was a keen politician on the Liberal

side. He died in Berlin on the 6th of October 1894.

A fuUtr account of Pringshcira’s career wiU be foiiml in Nature
(1895), vol li

,
and in the Benchte der deutschen botamscJien Gesellschaft

(1895), vol xui The latter is by his friend and colleague, Ferdinand
Cohn (D H S)

PRINSEP, JAMES (1799-1840), Anglo-Indian scholar and
antiquary, was bom on the 20th of August 1799. In 1819
he wus given an appointment m the Calcutta mint, where he

ultimately became assay-master, succeeding H H Wilson,

whom he likewise succeeded as secretary of the Asiatic Society.

Apart from architet'tural work (chiefly at Benares), his leisure

was devoted to Indian inscriptions and numismatics, and he is

remembered as the first to decipher and translate the rock edicts

of Amka Returning to England m 1838 m broken health, he
died m London on the 22nd of April 1840 Prinsep’s Ghat, an
ardrway on the bank of the Hugli, was erected to his memory
by the citizens of Calcutta.

PRIRSEP, VALSRTlllE CAMEROR (1838-1904), English
artist, was bom on the 4th of February 1838. His father, Henry

'Fhoby Pnnsep, who was for sixteen ^'•ears a member of the

Council of India, had settled at Little Holland House, which

became a centre of artistic society. Henry Prinsep was an

intimate friend of G F Watts, under whom his son first studied

Val Pnnsep also worked in Pans in the alehcr Gleyre; and
“ Taffy ’’ in his friend Du Mauner’s novel Trtlby, is said to

have been sketched from him He was an mpmate friend

of Millais and of Burne-Jones, with whom he travelled

in Italy He had a share with Rossetti and others in the

decoration of the hall of the Oxford Union He first exhibited

at the Royal Academy m 1862 with his “ Bianca Capelia,”

his first picture, which attracted marked notice, being a portrait

(1866) of General Gordon m Chinese costume
;
the best of his later

exhibits were A Versailles,” “Hic Emperor Theophilus chooses

his Wife ” “ The Broken Idol ” and “ The Goose Girl ” He was
elected A R A in 1879 and R A in 1894 In 1877 he went to

India and painted a huge picture of the Delhi durbar, exhibited

in 1880, and aftor\rards hung at Buckingham Palace He
married \n 1884 Florence, daughter of the well-known col-

lector, Frederick Levland Prinsep wTote two plays, Coustn
Dick and Monsieur le Dtu^ produced at the Court and the St

James’s theatres resjx-ctively
,
two novels, and Imperial India

an Artist's Journal (1879) He was an enthusiastic volunteer,

and one of the founders of the Artists’ Corps He died on the

nth of November 1904
PRINT, the colloquial abbreviation used to describe printed

cloths generally, though it is most commonly applied to the

staple kinds of cotton goods The v ord must be distinguished

from printer,” which refers to the regular kinds of cotton

cloths intended for printing (See Textile Printing.)

PRINTING (from l^at tmpnmere, O Fr empretndre), the art

or practice of transferring by pressure, letters, eharactets or

designs upon paper or other impressible surfaces, usually by
means of ink or oily p.gmcnt As thus defined, it includes three

entirely different processes copperplate printing, lithographic

or chemical stone-printing, and letterpress printmg The differ-

ence between the three lies m the nature or conformation of the

surface which is covered with the pigment and afterwards
gives a reproduction in reverse on the material impressed

for the nature and method of preparing these surfaces see

respectively Engraving (and allied articles). Lithography and
Typography. In copperplate printing the whole of the plate

IS first inked, the flat surface :s then cleaned, leaving ink in the

incisions or trenches cut by the engraver, so that^ when dampened
paper is laid over the plate and pressure is brought to

bear, the paper sinks into the incisions and takes up the ink,

winch makes an impression in line or lines on the paper In

lithographic printing the surface of the stone, which is practi-

cally level, IS protected by dampening against taking the ink
except where the design requires In letterpress printing the

printing surface is in relief, and alone receives the ink, the

remainder being protected by its lower level Before tlie inven-

tion of typography, pages of books, or anything of a broadside

nature, were printed from woodcuts, t e, blocks cut with a knife

on wood planhxvtse, as distinct from wood engravings which are

cut with a burin on the ^nd grain, a more modern innovation

These woodcuts, like the lithographic or engraved surface,

served one definite purpose only, but m typography the types

can be distributed and used again m other combinations
The term printing ” is often used to include all the various

processes that go to make the finished product, but in this

article it is properly confined to ‘‘ press-work,” t e to the work
of the printing-press, by which the book, newspaper, or other

printed article, when set up m type and ready as a surface to

be actually impressed on the paper, is finally converted into the

Shape in which it is to be issued or published.

History of Pnntmg-pfess

Before dealing with modem machinciy it will be necessary

to consider the hii^torical evolution of thfe ptintmg-Jpress, espe-

crally smoe the middle of the 19th century, from whidi ipemt

printing machinery has developed in a tnost rematkatile manner,
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It IS not clear how the first pnnters struck off their copies, but

without doubt Gutenberg did use at an early period m his career

a mechanical press of some kind, which was constructed of

wood. In fact he could nothave produced his famous forty-two

line Bible without such aid.

The earliest picture of a press shows roughly the construction

to have been that of an upnght frame, the power exerted

Wooden ^ movable handle, placed m n. screw which was
ffflnif. tightened up to secure the requisite impression, and
presses. ^3^,5 loosened again after the impression was obtamed
The type pages were placed on a flat bed of solid wood or stone,

and It was quite a labour to run this bed into its proper position

under the hanging but fixed liorizontal plane, called the plaUn,

which gave the necessary impress when screwed down by the

aid of the movable bar. This labour had to be repeated in

order to release the printed sheet and before another copy

could be struck off This same press, with a few niodificiitions,

was apparently still m general use till the early part of the 17th

century, when Willem Janszon Bkeu (1^71-1638) of Amsterdam,
who was appointed map maker to the Dutch Republic in 1633,
made some substantial improvemenls in it Our first authority

on printing, Joseph Moxon, in his Mediantck Exercises, as

Applied to the Art of Printing (vol. 1., 1683), says, There are

two sorts of presses m use, viz. the old fashion and the new
fashion,” and he gives credit to Blaeu for the invention of the

new and decidedly improved press (fig i).

Blaeu’s improveinent consisted of puttmg the spindle of the

screw through a square block which was guided in the w^ooden

frame, and from tins block the platen was suspended by wire's

or cords Tins block gave a more rigid platen, and at the same
time ensured a more equal motion to the screw when actuated

by the bar-handle. He also invented a device which allowed

the l>ed on which the type pages were placed to run in and out

more readily, thus reducing the great labour involved in that

part of the work of the older form of press, and he also used a

new kind of iron lever or handle to turn the screw which applied

the necessary pressure, Ihe value of these various improve-

ments, which were in details rather than m principles, was
speedily recognized, and the press was introduced into England
and became known as the new fashion.'’

From this it will be observed that in a general way there

had only been two kinds of wooden presses m use for a period

of no lew than three hundred and fiftyyears, and when the work
of some of the early pnnters is studied, it is marvellous how^

often good results were obtamed from such crude appbances.
The iron press (fig, a) invented by Charles, 3iTd earl Stanhope

(^75S'^I'8 i6), at the end df the iSth century was a decided

advance on these made of wotocL Greater power was obtained

at a smaller expenditure of labour, and it allowed of larger and
heavier surfaces bemg prmted The chief points of the iron

press consisted of an improved application of the

power to the spindle. Ihe mam part of it ^as
the upright frame or staple, of iron

, the feet of

this staple rested upon two pieces of substantial limber dove-

tailed into a cross, which formed a ba.se or foundation for the

Fig 2 —The Stanhope Iron Hand^pres*^

complete press to stand upon. The staple was united at the

top and bottom, but the neck and body were left open, the former

for the mechanism and the latter for the platen and the bed
when run in preparatory to taking the impression. The upper
part of the staple, called the nut, answered the same purpose* as

the head in the older kind of wooden press, and was in fact a box
with a female bcrew in which the s(rew of the spindle worked
The lower portion of the neck w’as occupied by a piston and cup,

in and on which the toe of the spindle worked. On the near

side of the staple was a vertical pillar, termed the arbor, the

lower end of which was inserted mto the staple at the top

of the shoulder— tlie upper end passing through a top-plate,

which being screwed on to the upper part of the staple held it

firmly. The extreme upper end of the arbor, which was hex-

agonal, received a head, which was really a lever of some length;

this head was connected by a couphng-bar to a similar lever or

head, mto winch the upper end of the spmdle was inserted.

Ihe bar by which the power was applied by the pre^smmi was
fixed into the arbor, and not into the spindle, so that the lever

was the whole widtli of tlic press, instead of half, as in Blaeu’s

wooden press, and it was better placed for the application of the

w'orkcr’s i^trength. There was also another lever to the arbor

head m addition to that of the spindle head
,
and lastly, the screw

Itself was so enlarged tliat it greatly increased the power. The
platen was screwed on to the under surface of the spindle, the

table or bed had sLdcs underneath which moved in, and not on,

ribs as in the older form of pre.ss, and was run in and out by mcau^
of strips of webbing fastened to each end and passed round a
drum or wheel. As the platen was very heavy the operator

was assisted in raising it from the t>pe-furme by a balance

weight suspended upon a hooked lever at the back of the press

This somewhat counterbalanced the weight of the platen, raised

It after the impression had been taken, and bi ought the bar-

handle back again to its original position, ready for another

pull.

The Stanhope press, which is still in use, was soon followed by
other hand-presses made of iron, with voiymg changes of details

The most successful of these were the Albion and Columbian
presses, the former of English manufacture, and the latter

invented (1816) by an American, George Clymer (1754-^1834),

of Philadelphia.

The Alhwn press (fig 3), which was designed by Richard

Whittaker Cope, was afterwards much improved upon by John
Hopkinaon (1849-1898). It is still used where hand printing
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in the production of many sumptuous books, the most celebrated

cf which was the Chaucer, a large folio volume, illustrated by
Sir Edward Burne-Jones. The chief characteristics of the

Albion are its lightness of build and its ease in nmnmg, the pull

IS short, the power great, and the means whereby it is attained

50 simple that the press does not readily get out of order. It is

easily taken to pieces for cleaning, and readily re-erected. The
power is obtained by pulling the bar-handle across, which causes

Fig. 3 —Payne & Sons* Albion Hancl-prcbs

an inclined piece of wedge-shaped steel, called the chill, to

liecome perpendicular, in so doing the platen is forced down, and
the impression takes place at the moment the chill is brought

into a vertical position On the return of the bar the platen is

raised by a spiral spring, placed in a box and fixed at the head
of the press The larger sizes of these presses usually print a

sheet of double crown, measuring 30 x 20 in.

Although the Columbian is not so much in demand as the

Albion, it is still employed for heavv hand-work be(ause of its

greater stability and power This power is acquired by a very

masbU c lever, moving on a pivot bolt in the top of the near side

of the staple, and passing across the press to the further side of

the frame, at which end the power is applied through the coup-

ling-bar by a bar-handle working from the near side The
platen is attached to the centre of the lever by a square bar of

iron, and its vertical descent is assured by two projecting guides,

one from each cheek; it is then raised from the type-forme, and
the iron bar carried back by two levers—the one attached to

and above the head and weighted with the eagle, the other

behind the press, attached to the arm to which the coupling-bar

IS fixed, and which also has a weight at the end The great

power of this press adapts it to the working of large and solid

formes in printing, but it is somewhat slower in action than the

Albion press, which is both lighter m construction and quicker

in working

The average output of the modern hand-press, when all is

made ready for running, is about two hundred and fifty impres-

sions per hour. This number, it should be said, is the product
of two men who work together as “ partners ” One inks the

type-forme and keeps a sharp look-out for any inequality of

iniang, and sees generally that the work is being turned out m a
workmanlike manner The other lays on the sheet to certam
marks, runs the carnage in under the platen, and pulls the bar-

handle across to give the necessary impression. He then runs

back the carnage and takes out the printed sheet, which he
replaces by another sheet, and repeats the different operations

for the next impression. Dunng the interval between taking

ofi the pnnted sheet and laymg on the next one his partner inks

the type surface with a roller which carries just sufficient ink

properly distributed to preserve uniformity of ** colour
’’

Having dealt with hand-presses, we must now go back to the

end of the i8th century, when the first experiments were made
to devise some mechanical means of producing larger printed
sheets, and at a quicker rate. In England the broad distmction

between ‘‘ presses and “ machines ” is generally considered

to rest in the fact that the former are worked by hand, and the

latter by steam, gas or electricity, and the men who work by
these two methods are called respectively “ pressmen ” and
“ machine minders ’’ or “ machine managers ’’ But m America
the terms “ presses ” and “ pressmen ” are universally applied
to machines and the men who operate them For the purposes of

this article presses and machines arc used as synonymous terms

Various schemes had been propounded with a view of

increasing the output of the hand-press, and in 1790 William
Nicholson (1753-1815) evolved his ideas on the The First
subject, which were suggestions rather than definite Cylinder

inventions Nicholson was not a printer, but, as he >Wac/r/ne.

was an author and editor, it is presumed that he had some
knowledge of printing. His proposals were to print from type
placed either on a fiat bed or a cylinder, and the impression was
to be given by another cylinder covered with some suitable

material, the paper being fed m between the type and the

impression cylinder, and the ink applied by rollers covered with

( loth or leather, or both While Nicholson ^s schemes did not

bear any practical result they certainly helped others later on
Ills suggestion to print from type made wedge-shaped (that is,

smaller at the foot and wider at the top) to allow of its being

so fixed on a cylinder that it would radiate from the centre and
thus present an even printing surfu.ee, was adopted later by
Applegath and others, and really was the first conception of

printing on the rotary princ iplc which has now been brought to

such perfection

It was left to Friedrich Konig (1774-1833)^, a German, to

produce the first really practical printing machine. IIis inven-

tion was to punt t>pe placed on a flat bed, the impression being

given by a large cylinclcr, under whuh the type passed, but his

inking appliances were not satisfactory^ He induced the
proprietor of The Times (London) to take two of these machines,

and m 1814 that newspaper was printed with steam power at

the rate of 1100 impressions per hour, a great advance on the

number produced up to that time Both Nicholson’s and
Konig’s machines printed only one side at a time—the second
or backing printing being a separate and district operation

—

but they rccdly embodiecl the general principles on which all

other ma( hmes have been constructed or modelled

It will be understood that Nicholson’s theories were to print

both from the flat and from type arranged in circular or cylinder

form These two principles are defined as reciprocatingy for

the flat bed which travels backwards and forwards; and rotary,

for that which continuously revolves or rotates Konig’s mven-
tion was a reciprocating one
Two other classes of presses of somewhat different design

were largely in operation in the middle of the 19th century

—

the “ double platen,” which still printed only one side at each
impression from each end, and the “ perfecting machine,” which
wius made with two large cylinders and printed from two type-

formes placed on separate beds Although the latter machine
turned out sheets pnnted on both sides before it delivered them
(hence its name), the second impression was still a distinct

operation. The double platen press was somewhat Double
analogous to the hand-press, both the type beds Pimten

and impre'-sions being flat A machine of this kind, Macbimj,

if It pnnted a sheet of double demy, which measures 35 x 22J in.,

was about 13 ft. in length, and the platen itself, of very massive

construction, was placed in the centre This platen had a
perpendiailar motion, bemg guided m grooves and worked by a
connecting rod fixed to a cross beam and crank, which acquired

Its motion from the mam shaft. There were two type beds and
two inking tables, which travelled backwards and forwards,

and one platen only, situated in the middle of the machine
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which in turn gave the needful impression as the type-formes

passed underneath The sheets were laid or fed to certain

marks between the fnsket and tympan, and when these were
closed together the carnage was propelled under the platen and
the impression was given to that portion of the machine, while

at the other end another sheet was being fed in ready to receive

Its impression m due course.

It was once thought that the finest work could not be produced
by a cylinder impressing a surface in the progress of its recipro-

cating motion, but that it was likely to give a slurred or blurred

impression. This is why machines of flat construction were so

long employed for the best class of work. But cylinder presses

are now made so truly turned, and geared to such nicety, that

this idea no longer prevails The cylinder press is able to

produce generally quite as good work as the double platen, its

speed IS much greater, and it requires a smaller amount of power
to drive It

The perfecting machine has had a great vogue, and has been

much unproved from time to time, especially in America,

though the two-revolution machine m recent years

Superseded it, whether temporarily or not being

stUl uncertam We shall deal with it more fully

below in relation to the modem and more complicated class of

machinery, and this also applies to the ordinary stop or single

cylinder, and small platen machines, both of which have been

in use many years, and are still m demand.
Before the general mtroduction of rotary machines which

prmt from curved stereotype plates from an endless web or reel

Tj'pe t)f paper (see below), several other presses of a re-

Rtvotving volving clmracter were made, to some extent based
Mmcbinta on Nicholson’s ideas The first printing surface used

was ordinary type, because the difficulty of curving the stereo-

type plates had not been surmounted This type was fixed,

both m vertical and in perpendicular positions, upon a cylinder,

round which rotated other cylinders, which held and compressed

the sheets against the larger one, which also revolved and earned

the printing surface These machines were made to prmt
several sheets at a time, and were called four-, six-, eight- or

ten-feeders, according to the number of sheets fed in and printed

They necessitated a great deal of labour, because each feed

required a separate layer-on and taker-off besides the superin-

tending printer, and other hands to carry away the sheets as

fast as they accumulated at the different takmg-off boards

Besides, these sheets all had to be folded by hand In this class

of machine various improvements were made from time to time

by dilTerent manufacturers, each profiting by the experiences of

the others, and two kmds of such revolvmg presses may now be

given as examples
After many experiments Augustus Ajxplegath (1789-1871) in

1848 constructed for The Times (London), a machine which was

an eight-feeder, built entirely on the cylindrical principle, the

cylinders placed not in a horizontal but in a vertical position.

JThe type was fixed on a large cylinder, and instead of the printing

surface presenting a complete circle, the different columns were
each arranged so as to form a polygon. Around this large type

cylmder were eight smaller ones, all upright, for taking the

impression for each of the eight sheets fed in separately, and
rollers were so arranged as to apply the ink to the type as it

passed alternately from one impression cylinder to the other.

The sheets were laid m from eiglit different feed-boards, placed

horizontally, and they passed through tapes, when they were

seized by another senes of tapes and then turned sideways

between their corresponding impression and type cylinder, thus

obtaining sheets prmted on one side only. The impression

cylinder then delivered the sheets separately (still in a vertical

position) into the hands of the boys employed as takers-off.

The results from this press were, at the time, considered fairly

satisfactory, the number of copies (about 8000) printed per hour

from one type-forme having been materially increased by the

employing of the eight different stations to feed the sheets m,
all of which in turn were prmted from the same single type

surface.

About 1845 Robert Hoe & Co. of New York, and subsequently
of London, had constructed, to meet the increased demands of

newspapers, the “ Hoe Type Revolving Machme,^’ one good point

of w^hich was an apparatus for securely fastenmg m the type on a

large central cylinder fixed horizontally This was accomplished

by the construction of cast-iron beds, one for each separate

page (not column, as m Applegath's machine). The column
rules were made tapering towards the feet of the tjqie, and the

type was securely locked m on these beds so that it could be held

firmly in the required position to form a complete circle, thus

allowmg the cylmder to revolve at a greater sj^ed than Apple-
gath’b, which was p>olygonal. Around the large type cylinders

were placed the smaller impression cylinders, the number of

these being governed by the output required. Hoe's first presses

were four-feeders, but as many as ten feeds were supplied, as

in the case of the two presses built to replace the Applegath
machine for The Times, each of which produced about 2000
impressions from each feed, making a tot^ of 20,000 per hour,

prmted on one side, or from two machines 20,000 sheets prmted
on both sides. As will be observed, the only differences m
prmciple between these two type revolvmg machmes were in

the positions of the respective cylmders, and the fixmg of the
type to form a printing surface

It was Sir Rowland Hill who first suggested the possibilities

of a press which should prmt both sides at once, from a roll or

reel of paper. This was about 1825, but it was William A.
Bullock (1813-1867) of Philadelphia who m 1865 invented the

first machine to print from a continuous web of paper. This
machine had two pairs of cylmders, that is^ two type or stereotype

cylmders, and two others which gave the impression as the web
passed between. The second impression cylmder was made
somewhat larger so as to give a greater tympan surface, to lessen

the off-set from the side first pnnted. In his machine the stereo-

type plates were not made to fill the whole periphery of the forme
cylinders so as to allow of the sheets bemg cut before prmtmg,
a difficulty which the first machines did not satisfactorily over-

come. The sheets were severed by knives placed on the cybn-
ders, and when cut were earned by gnppers and tapes, and
delivery was made by means of automatic metal fingers fixed

upon endless belts at such distances apart as to seize each sheet

m succession as it left the last prmtmg cylmder. These presses

were not at first reliable m working, especially m the cuttmg and
delivery of the sheets after pimting, but were finally so far

improved that the Bullock press came mto quite general use.

The mventor was killed by bemg caught m the dnvmg belt of

one of his own presses.

Modern Presses,

The machines mvented during the second half of the 19th
century and still in general use, are best classified as follows —

I. The iron hand-press, such as the Albion or the Columbian,
used for the pulling of proofs, or for the prmtmg of lunited

editions de luxe
cimssificm

2 Small platen machines (worked by foot or tioaoi
power) used for the printing of cards, circulars and Modern

small jobbing or commercial work.

3 Single cylinder machines (m England generally
***’

called Wharfedales "), usually built on the stop " cylmder
principle, and printing one side of the sheet only.

4 Perfecting machines, usually with two cylinders, and pnnt-
mg or “ perfectmg " both sides of a sheet before it leaves the

machme, but with two distmct operations

5. Two-revolution machines, which, although with but one
cylinder, have largely superseded perfectmg machmes, as their

output has been increased and the quality of their work compares
favourably with that of the average two-cylmder.

6. Two-colour machines, usually made with one feed, that is,

with only one cylmder, but with two prmting surfaces, and two
sets of inking apparatus one at each end of the machme. Occa-

sionally these machines are made with two cylmders.

7. Rotary machines, prmtmg from an endless web of paper

from curved stereotype or electrotype plates, principally used
WIT
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Idr newspaper or periodical work. They are made to print

upon a single reel, or upon two, four, six, or even eight reels,

m both single or double widths, t,i. two or four pages wide.

The baind-press has already been sufficiently described, and

we may proceed to deal with the other classes.

Tho small but useful platen machine (lig.
4) is very largely

employed in those printing-houses that miiKe commercial work
a speciality The smaller machines can be worked

jhiT with the foot, but if the establishment n oquippec^ with
power it IS customary to gear them for dri\ mg The

® larger machines require power \s its uanie im|iies,

the t>pe bed and impression jilatcn arc both flat surfaces as m the
hand-press, but as tncy are sclTinkmg and arc^

easily
drive^j^he

type bed, and ^ts nse and
fall IS effected by the use ol

^ ^ I , . two arms, one on each bide
Fig 4 —The Golding Jobber Platen platen, which denve

Maclunc m eccentric motion from
cams geared in connexion with the shaft Whe n the sheet is pnnted
and the platen falls back to the horizontal the operator removes it i

with one nan<l and with the other lays on a fresh sheet Generally

the larger of these machines will print a sheet up to 21 x 16 in

i he modem single or " stop *' cylinder, quite different m construc-

“ Wbmri -
from the old single cyhnaer machines, largely suc-

,,
** cccdcd the double platen machine fhc prmciple of the

Mmchlntt. ^ really a French mvention, but it has
j

been more commonly adopted in Great Britain, where
tlic machines arc ^ nown as “ Whariedaies " (hg 5] They arc much

used for the printing of books and commercial work The ayorace
production is aboyt 1000 copies per hour Ihe type bed travms
w’lth a reciprocating motion iqxin rollers or runners made of steel,

the bed being driven by a simple crank motion, starting and stopping
without much noise or vibration. All the running pa:^ are made of

hard steel The cylinder is “ stopped by a cam motion while the
bed !•» travelling backward, and cfuring this interv.U the sheet to be
pnnted is laid against the " marks,** and the gnpper closes on it

before the cylinder is released, thus ensuring great accuracy of lay,

and consequent good register After the impression is made the
sheet IS seized by another sot of fingeis and is transfeired to a second
and smaller cylinder over the larger one, and this sinallcr cyhnder
or drum delivers the sheet to the “ flyer,’* or delivery apparatus,
which m turn deposits it upon the table The inking airangements
are usually very good, for, by a system of racks and cogs which may
he regulated to a nicety, the nccessaiy distnbution pf mk and rolling

of the printing surface luns in gear with Uie tra\ tiling type bed
or coffin AU the acccssonc-s for inking are placed at th^ end of the
machine, the ink itself being supplied from a ductor, which can be
so regulated by the keys attached to it as to let out the precise
amount of pigment required The ink passes to a small solid metal
roller, and is then conveyed by a vibiating roller made of composi-
tion to a larger a,nd hollow metal cylinder or diuyi which distributes
the ink foi the first lime This revolves wnth theiun of the machine
and at the same time has a slight reciprocating action which helps
the distnbution A second v ibrating composiUon roller conveys the
mk from this drum to the distributing table or ink slab, on which
other rollers, called di<^tnbulors, still fuitlier thin out the ink As U e

type bed travels, larger composition rollers, called inkers, placed
near the cylinder, adjusted to the requisite pressure on the type,
pick up the necessary amount of ink for each impression and convey
It to the type as it passes under them Usually three or four such
lolkrs art jtquirtd to ink the forme
The pei footing machine is so named because it produces sheets

punted on both sides or, in technical language, “ perfected ** This
operation is performed by two distinct prmtings This p ^ ^1
tlass of machine lias been in use a groat many years,

a/
although both the slop-cylinder and the two-rcvolution
press have to some extent superseded it It is perhaps best adapted
for the printing of newspapers or magazines having circulations
that do not require rotary machines intended for long runs Although
some perfecting machines have been made with one cylinder only,
which reverses Itself on the old " tumbler *' pnnaplc, they now arc
made with two cylinders, and it is with this class that we are par-
ticularly concerned There arc various makes of perfecting machines
of which the Dryden L Foord is shown in fig 6, among the best
recent typed is the Huber Pcrfecter.

Although the two-type beds have a reciprocating motion, as xn

the ordinary onc-sidcd press, the two cyhnuers rotate towards each
other The frame of the machine, owing to the fact that it contains
two carnages and a double inking apparatus, is long, the exact size

depending on the size of the sheet to be pnnted Close to the large
cylinders arc the mking rollers, which take the necessary amount of
ink, each set from its own slab as it passes under, and these rollers

convey the requisite ink to th^nnting surface as the formc-camagc
runs under its own cyhnder The distinctive feature is the ingenious
manner in which tJie sheets arc pnnted first on one side, and then
on the other. Ihis is performed by carrying them over a senes of

smaller cylmders or drums by means of tapes. The pile of sheets

Frc 5,—Payne A Sons' Wharfedale Stop-Cylinder Machine.
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to be in stands on a high board at one end The sheet is laid of broad tapes which he on the layIng-on board and are fastened to
to its mark and is conveyed round an entry drum, thence it is a small drum underneath it This drum has a senes of small com
calmed round the first impression cylinder, and under this, moving which move the web or tapes in the same direction The sheet is

at the Same speM as the cyhnder, is the type bed containing themner laid to a back mark on the tapes, and is propelled between two rollers

Fio 6 — Drydcn Foord's Perfecting (two cyhndcrs) Machine

forme already inked The paper then receives its impression on the direct into the machine Another variety employs gripoers somc-
lirst side In the older type of machine it is nt^t led up to the right- what after the manner of the ordinary single cyhnder rhe Anglo-
hand one of the two reversing drums, which arc placed above the Ficnch perfecting machine is one of that class As a rule most
large printing cylinders, and over which it passes with the printed double -cylinder presses produce on an average about looo copies

side downwards It is then brought under the second or left-hand per hour, printed both sides

drum, and so on to the other large impression cylinder, with the The two-revolution machine is another one-cylinder machine
blank side of the sheet exposed to the type of the outer forme on the built on the rccipiocating principle Its speeel is greater than the
tabic underneath Thus it will be seen that the sheet is reversed stop cyhnder (it may be geared to produce from 1500 to

in Its travd between the first and second large cylinders which give 2000 copies per hour, jprmtcd one side only) The vj"®* .

the impression The sheet is then finally run out and delivered in Miehle (fig 7), which is of American design but now made
the space between the two Urge cyhnders, and laid on the delivery also in Great Britain, is a good example of this kind of

board—usually with the aid of flyers. In the more recent type of machine and is much used, especially for illustrated work. It has

Fig 7 —The MiehlcV^vo-revolution Cvhnder Machine

perfecting machines the sheet is fed directly into gnppois, change
taking place when grippers on each cylinder meet, the outer' forme
gnppers taking the sheet from the inner forme gnppers
Tms IS a general description of the principles on which these

machines are built, but, as in other classes, there are many variations

in details For example, there are the drop-bar, the web and the
ripper methods ol feeding these presses In the first case a bar
escends upon the paper after it is laid to point marks, and this bar,

having a rotary motion, runs the sheet between a roller and a small'
4 /'/-\ncio4<3 <%4 n

the high ov’cr-feedboard, and the taking-dff appclratus is automatic
but on a difierent plan from that of the ordinary Wharfedale, the

sheets being earned over tapes vith the freshly-pnnted side upper-

most, thus pi eventing smeanng, they are then earned on to the neap
or pile by the frame or long arms placed at the end of the machine
A recent feature of this machine is the tandem equipment, whereby
two, three or even four machines may be coupled together for colour

work Only one layer-on is required and re^ster is obtained auto-

matically throughout
TTl.,, fwn.rAvrtliifirtTi IQ lliAf tnO CVlindei*
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always rotates in the same direction, and twice for each copy given.

|

once for the actual impression, and again to allow of the return of
]

the formc-caxTiagc in its reciprocating action This also allows time
for the feeding in of the next sheet to be printed Among other
advantages claimed for this press one is that the movement which
governs the action of the type bed in reversing is so arranged that the
strain which sometimes occurs in other reciprocating machines is

considerably reduced, another is that the registoiing or correct
backing of the pages on the second side in printing is uncommonly
good

,
but this depends much upon the layer-on in many of the old

kinds of two-revoiution machines, owing to the cylinder lieing geared
separately from the type bed, it was apt to be occasionally thrown out,
but in the Miehlc for instance, it is only out of gear in reversing,

and in gear while printing Great strength is imparted to the frame,
|

and the type bed is particularly iigid These points, together with
a truly turned and polished cylinder, with carefully planned means
of adjustment, much simplify the preparation of making-ready of

any kind of type-forme or blocks for printing which is earned
out much in the same way as on the onliiidry single cylinder, but in

a more convenient manner Many of these machines are made to

print four double crowns, 6o x 40 in , or even larger.

Continuously rotate, the web of paper travelling m and out, m a
serpeiitint manner, between various cylinders of two characters

—

one (the type cylinders) carrying the surface to be impressed, usually
curved stereotype plates, and the other (the impression cylinders)
giving the desired impression Such a press, if driven by electric
power, is set in motion by merely pushing a button or small switch,
a bell first giving warning of the press being about to move The
number of duplicate sets of stereotype plates lo be worked from by
these presses is determined by the size and number of the pages to
be printed, and this in turn is regulated by the capacity of the
machine
As already explained, the forerunners of the rotary presses of the

present day were the type-revolving printing-machines, and, whilst
they were still being used, experiments were being made to cast
curved stereotype plates which would facilitate and simplify the
work of producing newspapers This was successfully accomplished
by the use of flexible paper matnecs, from which metal plates
could be cast in shaped moulds to any desired curve These plates
were then fixed on the beds of the Hoe type 1 evolving machine,
which w'tre adapted to receive them instead of the movable type-
formes previously used. This new method enabled the printers

Fig 8 —Payne Sc Sons* Two-colour Single Cylinder Machine

The two-colour machine is generally a single cylinder (fig 8)

with one feed only, and the bed motion reciprocating The two
colours are printed each at one revolution from the two

If
type-formes as they pass under the cylinder, which

macaiaes,
fo^^tes twice in its travel A double inking apparatus

is of course necessary, and the inking arrangements are placed at the
two extreme ends of the machine In comparison with the ordinary
single cylinder the two-colour machine is built w ith a longer frame,
as IS necessary to allow the two type-formes to pass under the
cylinder, both in its travel forw^ard and on its return This
cylinder on its return is stationary, in fact it might be called a
double or rather aji alternative stop-cylmder machine, with the ink-
ing facilities arranged somewhat on the same plan as on either a
two-feeder or a perfectmg machine These two-colour presse*s are
intended only for long runs, short runs may be worked to advantage
separately on the ordinary single-colour machine Generally, with
the exception just mentioned, the machine is much the same as the
ordinary stop or Wharfedalc

Before leaving the subject of printing with the reciprocating bed-
motion, it may be mentioned that although in all modem machines
of that kind the printed sheet is self-dehvercd, the imprinted paper
has generally been fed in by hand, and for some classes of work tins

IS still done But many automatic feeders have been invented
from time to time, which for the many purposes for which they are
suitable must be reckoned part of a modem printing establishment
As distinct from flat bed printmg with a reciprocating motion,

printing on rotary prmciplcs is a most interesting study, and it is

^ this department of printing mechanics which has

MmcmL develop^ so very much m recent years It seemsmmea m.
ag though this branch had reached its limit,

and as though any further developments can only be a question of
duplication of the existing facilities so as to print from a greater
number of cylinders than, say, an octuple machine This would
be merely a matter of building a higher machine so as to take a
larger number of reels arrang^ in decks As the name implies,
these presses are so constructed that both jirmting surfaces and paper

to duplicate the type pages and to run several machines at the same
time, thus producing copies with far greater rapidity In some large

offices as many as five machines were in constant use About this

period the English stamp duty on printed matter was repealed, and
this materially aided the development of the newspaper press

bubsequcntly the proprietors of The Times made various experi-

ments with a view to making a rotaiy perfecting press, and as a
result started the first one about 18O8 It was somewhat similar

in design to the Bullock press, so far as the printing apparatus was
concerned, except that the cylinders were all of one size and placed
one above the other The sheets were severed after printing
brought up by tapes, and earned dowm to a sheet flyer, which moved
backwards and forwards, and the sheets were alteinatcly “ flown
into the hands of two boys seated opposite each other on either side'

of the flyers Hippolyte Marinoni (1823-1904), of Pans, also devised
a machine on a somewhat similar principle, making the impression
and type cylinders of one size and placing them one over the other
About 1870 an English rotary machine called the " Victory was
invented by Messrs Duncan & Wilson It printed from the web,
and had a folder attached An improved form of this machine is

still in use This machine had separate fly-boards for the dehvery
of the sheets In 1871 Messrs Hoc & Co again turned their atten-

tion to the construction of a rotary perfecting press to print from the
reel or continuous web of paper, and from stereotype plates fastened
to the cylinder
The rotary presses in use at the pre'sent time arc mdeed wonderful

Specimens of mechanical ingenuity, all the various operations of
dampmg (when necessary), feeding, printmg (both sides), cutting,
foldmg, pasting, wr^ping (when required) and counting being
purely automatic Tnese machines are of various kinds, and are

specially made to order so as to cope with the particular class of
work in view They may be built on the “ deck^* principle of two,
three, four or even more reels of paper, and either in single w idth
(two pages wide), or double width (four pages wide) Single and
two-reel machines are generally constructed on the “ straight line

*’

pnnciple, * e arranged with the paper at one end of the machine,
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and passing through the cylinders to the folder at the other end
where the copies are delivered Three- and four-reel machines
have also been constructed on the same principle, but the more
usual arrangement of the four-reel press is to place two reels at either

end, with the folders and delivery TOards m the centre. This makes
it possible to operate them as independent machines, or to run in

combination with each other
When presses axe made in double width a two-reel machme is

known as a quadruple, a thrcc-rccl as a sextuple, and a four-reel as
an octuple machine. Double sextuple and double octuple machines
are maac, having six and eight reels respectively The quadruple
machme is a favourite one and is perhaps most in demand for news-
paper work This press prints from two reels of the double width
The lirst reel is placed to the right of the machine near the floor,

and the second at the back of the machine and at right angles to it

A quadrujflc machme will produce 48,000 copies per hour of four,

SIX or eight pages, and proportionately less of a greater number of

pages, all folded, counted and p<vsted if required 1 he four cylinders,
which are on the right-hand side of the press, are respectively the

plates, four pages on each tjrpe cylmder, making a total of thirty-two
pages in all tach press piotluces of that number of pages 50,000
copies per hour, prmtcxl both sides, cut, folded and
counted ofl in quires complete, by increasing the sets of

stereotype pages the same machine will produce 100,000
copies per hour of sixteen pages, and by duplicatmg the
folding and delivery apparatus, 200,000 copies of tight pages of the
same size Ihis mammoth press measures 54 ft in length, 19 ft

m height and 12 ft across, its dead weight is about no tons, and
roughly 100,000 different pieces of metal were used in its construc-
tion The rough cost of such a machme is probably about ;fi8,ooo.
Such a press requires two 55 h p motors, one at each end, to drive it

The press is practically four quadruple machines built together,
each of which can be worked independently of the other The
paper is fed from reels placed at the two ends m decks, one above
the other, each reel containing about hve miles of paper, and cighing
about fourteen hundredweight The process of unwinding these
long ret Is of paper in the course of printing takes only half an hour,
they arc arranged on a revolving stand so that directly they are

Pig 9 —Hoe’s Double Octuple Rotary Machine

printing and impression cylinders— the two inside ones being those
giving the impression, and the two outer ones bearing the printing
surfaces The inking arrangements are placed at the two extrtme
ends of these four drums or cylinders, thus being near the type
surfaces in each case As the paper is unwound from the reel below
it travels between the first two cylmders when it is printed on the

first side; it then passes to the third and fourth cylmders, which give

it the second backing side, thus " perfecting ” the printed sheet

From this point the long sheet is carried overhead to the left-hand

Side of the machine, where it is cut longitudinally and divided, and
then associated witn the other web similarly printed by the other

half of the press They then descend mto the two different folders,

where they are folded and cut—the copies bemg discharged on to

the delivery boards situated at the two sides of the left-hand portion

of the machine, and each quire is counted or told off by bemg jogged
forward This description applies to one half of the machine only,

for while this is m operation the same thing is being repeated by the
other half situated at the back

Another machme, somewhat complex but quite complete m itself,

IS that constructed by Messrs Robert Hoe & Co m London from
drawings and patterns sent over from New York, for weekly papers
of large circulation Double sets of plates are placed on the mam
machme, which is capable of taking twenty-four pages, but by usmg
narrower rolls the number of pages may be reduced to either sixteen

or twenty if a smaller paper is desired In addition to the body of

the paper it prints a cover, and is capable of produemg 24,000
complete copies per hour, folded, insetted, cut, pasted and covered
That portion of the machine which prints the cover is fed from a
narrower reel of a different colour of paper from that used for the

inside pages The printing surface for one side of the cover is placed
at one end of the cylinder and the reverse side is placed at the other

end This mgenious combination results in the printmg of one
cover for every copy of the paper
The double octuple machines (fig 9) erected by the same firm for

the pnntmg of Lloyd's Weekly News were probably, m 1908, the
latest development in rotary prmting These presses print from
eight different reels of the doumo width, four placed at each end of

the machine, the delivery bemg in the centre, and from eight sets of

spent the stand is turned half way round, and four other full reels

already in position are presented reatly to be run into the press

This ingenious arrangement, whereby the reels can be changed in

about three minutes, obviates the loss of time previously meurred
by the press being kept standing while the empty spindles were
removed and replaced with four full reels

Having described some representative types of the different

classes of printing-presses in use, we may now treat of the

methods employed by the workmen in securing

the best results in printing. The real art of prmtmg, p^rmtlonor

as far as presswork is concerned, lies in the careful Mskiag-

preparation of the printing surface for pnntmg before

running off any number of impressions. This

preparation is technically called “ makmg-read> and is an

operation requiring much time and care, especially m the case

of illustrated work, where artistic appreciation and skill on the

part of the workman is of great assistance m obtaining satisfac-

tory and delicate results. Theoretically, if both t>pe and press

w'ere new, little or no preparation should be necessary, but

practical experience proves that this need of preparation has

not yet been entirely obviated and still remains an important

factor. Smgle proofs of type, stereotype, electrotype or blocks

of any description can often be struck off without making-ready

with fairly good results, but if precision of “ colour (that is,

inking) and uniformity of impression throughout a volume are

desired, it is necessary to put the forme, whether type or blocks

or both, mto a proper condition before starting the prmtmg of

an edition, whatever its number. And this applies to all good

work produced from whatever presses or machmes other than

those built on the rotary prmciple. In these, even if time

permitted, little can be done m the way of making-ready , nor
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is it really necessary for newspapers, printed and read one day,

and then generally thrown away the next. But tor finely printed

works this preparation ib essential, the actual lesults vary with

the ppcratof, both as regards quality and, what is ver>' important

to the employer, m the length of time taken. Some men labour

more at it than others, and it is considered that a press is only

really paying while it is actually running.

The system of makmg-rcady employed now is quite different from
that m use when it was necessary to dampen paper before it could
be satisfactonly printed It was then customary to print with a

good deal of packing, usually consisting of a thick blanket together
with several thicknesses of paper, all of which mttrvtncd bttucen
the printing and the impression surface, whether the latter was flat

or cylindrical. 1 here was much in favour of this system, because a
good firm impression could be obtained, and the “ nutmeg-grater

"

effect on the reverse, when the impression was too heavy could,
after the sheets were dry, be removed by cold-pressing m a hydraulic
press It IS still the best method for obtaining first -rate results in

fine work, where hand-made or other rough paper is used But the
demand for cheap literature required quicker means of production,
and the introduction of process blocks, especially those made by
the half-tone process, necessitated the use of smooth paptr a.nd a
faster drying mk, both of which are to be deplored, because to

calender the paper to the degree rcciuisitc for this kind of printing

prj^ctically means dcstroymg its natural surface, and in rendering
|

the mk quicker in drying the pigment undoubtedly suffers. On
the other hand, there has been a compensating adv antuge m the fact

that improved machmery has been demanded for this class of work,

and the British manufacturer has been stimulated by the American
manufacturers, who have taken the mitiativc in the change of

methods m printing. Cylinders arc now turned so truly and ground
to such a nicety Aat very little packing is required betv\een tjnpe

and sheet to be impressed, so that a new system of makmg-reaay,
termed “ hard-packmg,’* has been rcborted to The fact th it the

iron impression cylmder was nearer the type forbade the large

antount of soft-packing formerly used, beside which process blocl^,

whether line or half-tone, could not be rexidenxl propaly by a
soft impression Although less packing is necessary, greater care is

rcqiiircd m preparing type or blocks for printing by this new method
The method in makmg-ready ordinary plain formes is as follows

The tyi^e-forme is placed on the coffin or oed of the pre^s and fixed

into its proper position—the precise position bein« regulated by the

exact si*e of the sheet of paper on wmch the work is to be piinted
The cylinder is first dressed with a fine and thm calico drawn tightly

over and fastened securdy, which serves as a base on whi^ to

fasten sheets A sheet of some hard paper, such as manila, is then
placed over it to form, as it were, a found ition

The printer next proceeds to pull a sheet, without mk, to test the
impression We take it that the machine has already been regulated
by means of the impression screws «it the respective ends of the cylin-

der for all-round or average work, and that any iu<xpiality pf impres-
sion can be remedied by adding or takmg away from the sheets on
the cyhnder. Now, supposing the forme to be dealt with consists

of thirty-two pages to bo prmted on quad crown paper, mtasurmg
40x30 in

,
on a suitable sue of smgle cylmder machme of the

Wliarfcdalc class, it would be found, although both the machme
and type were fairly new (that is, not much worn), that there was
some amount of inetjuahty in the impression given to the whole
sheet This }s pasily detected by examinmg the sheet the reversed
side in a strong side light Although the greater part may be fairly

even, some pages, or portions of pages, would show up too strongly,

the impress almost cutting through the paper, while in other portions
the impression would be So famt tliat it could hardly be seen These
differences of im\)ression are called respectively " high " and “ low'

All these difl^culties have to be rectified by the printer either over-

laying or ciittin? away pieces m this first trial sheet If the “ set
"

of the cyhnder is about correct, and the impression sheet has been
taken with neither too many nor too few sheds on the cylinder, it

wiU be a matter rather of overlaymg, or " patching up,’* than of

cutting away from this trial s^ect As soon as this first sheet has
been levelled up it is fixed on to the cylinder to its exact position,

so that it will register or correspond with the type when the press is

running, and another trial slieet is struck off, which is troatod pre-

cisely in the same manner, and is then fastened up on the cylinder

on top of the first sheet. It may even be nvcessajy for fine printing
to repeat this a third time, espiectally if the forme includes blocks of
any kind When this preparation is completed, the whole is covered
up by a somewhat stouter theot, which forms a protection to the
whole making-ieady, but which can eaisily be lifted should it be
necessary to give any finishing touches to it before beginning to

run
If the forme to be printed consists of both type and blocks mixed,

a somewhat diffenmt treatment has to be employed in order to put
the |)locks into a relative position with the t>^e for printmg This
is done by the usual trial impression slieet, and, as blocks are

found to vary much m height and are generally low as compared
with type, this deficiency has to be remedied by underlaying the

blocks so that they are brought to the hci^^ht of the type, or a shade
higher This i-j usually done by pasting layers of thickish paper,
or even thm cards, underneath the blocks. Ihis must be carefully

done so as to make them stand squarely and firmly pn their base,
in order that the> may not rock and give a slur in prmtuig. Aitcr
underlaying, and to emphasize the respective degrees of ught and
shade m tlie lUustralions, a s<p?iatc rji I careful overlaying is re-

quired for the blocks before anything is done to themam fpime. This
is particularly necessary if the blocks are woodcuts, or electrotypes of
woodcuts, which require a different cutting of perhap^ tlqce different

thicknesses, all on thin hard paper, to give their full effect. But w ith

half-tone process illustrations veiy little oveilaymg is required,
provided the blocks have been brought up to the proper height by
undei laying in the hist instance- -the various tones being already
in the block itself—ami it is little moie than a matter of sharp, hard
iiiipiession to give full effect to these, if both paper and ink arc
suitable For lino process blocks a stiU difierent treatment in

making-ready is desirable, so as to get nd of the hard edges which are
nearly alway!> found m this kind of block Here too it is essential
that the piehnnnaiv underlaying be done with extreme care if good
woik is desired I he originals end the cngra\ ei 's proofs are of great
assistance to the workman in bringing out the details of an illustra-

tion when he is picpaiing it for punting In rotaiy piinting from
the curved stei cotype plate and fiom the cndlces web of paper
much can be done to assist the punter if good slcuotype plates are
supplied to him, and, if the forme contains any illusliations, both
the artist and the cngra\cr can help him if they keep in mind the
particular character ol illustration w hich they are preparing for t he
pi ess The artist can accentuate the high lights or solids in the
original drawing or photograph, and the stereolyper can emphasize
points in the picture bv thickening the plate in the parts necessary
to stand out
The past generation has seen many improvements m printing

machinery, all tending to an increased production, and generally to

the betterment of the w ork turned out. This is particu-
larly true of three-colour printing (see Process), which
for commercial purposes nas been brought to a high
degree of perfection Only what may be fairly considered as
representative presses have been dealt with in this article, but there
arc many others, some of which have been most ingeniously con-
structed for special purposes. Process engraving has practically

superseded wood engraving, and the new processes have brought
new conditions, rcquinng a different making-ready, paper and ink
^me of these altered conditions are to be regretted For instance,

it IS unfortunate that the quality and surface of papers have to be
sacrificed to the demands tor cheap literature, ana this especially

applies to illustrated work
The introduction of the autoplatc is of guat advantage to those

using rotary presses, because it allows the production of a laigc
number of duplicate stereotype plates of satisfactory quality
speedily This is all impoitant in a newspaper office, where the
inargm of time between the cascioom and rrachine depaitmcnt is

usually 50 limited, for it permits several machines being quickly
equip^d with duplicate sets of the same pages
Power is another matter tliut 1^ changing fast. Elcctncily is

supplanting be>th steam and gas, and is being installed in most large
printing-houses, including newspaper offices Suction gas is being
tried m some offices as a supplanter pf electricity and is said to he
much cheaper as a pov\cr producer The independent system of
motors IS generally adoptee!, because it is found more economical
and better for driving purpose,s, besides dispensing with the overhead
shafting and belting alwa3rs unsightly, and dangerous to the wor)c-
pcople Speeds can be regulated to a nicety for each separate
machine, and any machine cap be set in motion oy pressing a button
A pnnting-housc of average size, wluch makes book printing a

specialily. consists of many departments under the supreme control
01 a general manager liis deputy may be said to be ^
tho ivorks manager, who is responsible for all work
being produced in a proper manner by the different

departments The progress of the work is as follows,
**

The MS , or " copy^’ as it is called, is handed, with all

instructions, to the oveisccr of the castroom, who gives it out to the
compositors in instalments as they finish the work already in hand
Formerly the greater bulk of composition was done on the piccc-work
system, but as machine composition has largely superseded hand
labour for the more ordinary class of work, piece-work is declining,

and there is a greater tendency fo liave the w'ork done on " establish-

ment ” (’* ’stab ”),i e fixed weekly wages When the copy is in type
a proof is struck off and sent to the reading closet, where tne correctqr

0% tho press (see X-roof-ReadingI, v^ith the aid of a icading-boy.

Will compare it with the original MS or copy, and mark all errors
on the proof, so that they may be amended py the compositor at

his own cost before it is despatched to the author or custon>er, who
in turn revises or corrects it for the general impfovement of the
w'ork The proof is then returned to the printer, and if these
corrections are at all heavy, another proof, called the ” revise,*’ is

submitted, together with the first marked one, so that the author
may see that his emendations have been made This may even be
repeated, but when finally corrected the proof is marked ** press

’*
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and IB sent to the printer with the necessary instructions as to

punting. After another reading or revision in the reading closet

it js sent to the compositors, who make the final corrections in the
type and hand the forme to the printing department to deal with
It 18 this department which contributes most to the success of any
printing firm, and it requires a really good man at its head He
must be a thoroughly pi actical punter familiar with the different

kinds of printing machinery To make the department pay, the
machines must be kept fully employed with the many classes of work
that a large concern has to deal with; the wheels must be kept
running as much as possible, and the time for making-ready curtailed

as far as is consistent with the proper preparation of the forme
Here again it is most important that a sharp eye be kept on the
matcri^s used Ink forms a large item in the total expenses of this

department, besides which there are oil for lubricating turpentine
and other solvents for cleaning, paper for proofs and making-ready,
6cc When the work is punted it is handed to the warehousemen,
who are responsible both for unpnnled and printed paper Lastly,
the counting-house deals with all accounts. Doth departments' and
customers*
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—
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,
The Printing Art (Cambridge,

Mass, USA, montlily)
,

I he Inland Printer (Chicago, monthly).
The American Printer (New York, monthly), 1 he International

Printer (Philadelphia, monthly) See also the bibliography attached
to the article Typography (f’ "1

J )

PRIOR, MATTHEW (1664-1721), English poet and diploma-

tist, was the son of a Nonconformist jomer at Wimborne-Minster,

East Dorset, and w^as born on the 21st of July 1664 His

father moved to London, and sent lam to Westminster, under

Dr Busby. At his father’s death he left school, and itU to the

care of his uncle, a vintner in Channel Row. Here Ivord Dorset

found him reading Hoi ace, and set him to translate an ode.

He acquitted himself so well that the eail offered to contribute

to the continuance of his education at Westminster One of

his sc hc'olfcllows and friends was Charles Montagu, afterwards

earl of Halifax. It was to avoid being separated from Montagu
and hi$ brother James that Prior accepted, against his patron’s

wish, a scholarship recently founded at St John’s College. He
took his B A. degree m 1686, and two years later became a
fellow. In collaboration with Montcigu he wrote in 1687 the

City Mouse and Country Mouse
^
in ridicule of Dryden’s Hind and

Panther. It was an age when sain ists were in request, and sure

of patronage and promotion. The joint production made the

fortune of both authois. Montagu was promoted at once, and
Prior three years later was gazetted secretaiy to the embassy

at the Hague. After four years of this employment he was
appointed one of the gentlemen of the king’s bedchamber.

Apparently, also, he acted as one of the kind’s secretaries, and in

1697 he was secretary to the plenipotentiaries who concluded

the peace of Ryswick. Pnor’s talent for affairs was doubted by
Pope, who had no special means of judging, but it is not likely

that King William would have employed in this important

business a man who had not given proof of diplomatic skill and
grasp of details The poet’s knowledge of trench is specially

mentioned among his qualifications, and this was recognized

by his being sent in the following >eai to Pans in attendance

on the English ambassador. At this period Prior could say with

good reason that he had commonly business enough upon his

hands, and was only a poet by acc.dent.” To verse, however,

which had la’d the foundation of his fortunes, he still occasionally

trusted as a means of maintaining his position. His occasional

poems during this period include an elegy on Queen Mary m

1695, a satirical version of Boifeau’s Ode sur le prtse de Namur
(1695), some lines on William’s escape from assassination m
1696; and a brief piece called The Secreiacry. After his return
from France Pr.or became undcr-secretary of state and suc-

ceeded Locke as a commissioner of trade In 1701 he sat in

parliament for East Gnnstcad He had certainly been m
William’s confidence with regard to the Partition Treaty, but
when Somers, Orford and Halifax were uTipeached for their

share in it he voted on the Tory side, and immediately on
Anne’s accession he definitely allied himself with Harley and
St John Perhaps m consequence of th s for nine years there is

no mention of hiS name in connexion with any public transaction.

But when the Tories came into power m 1710 Pror’s diplomatic

abilities were again called into action, and till the death of Anne
he held a prominent place in all negotiaUons with the French
court, sometimes as secret agent, sometimes in an equivocal

position as ambassador’s comipanion, sometimes as fully accred-

ited but very unpunetuully paid ambassador H s share in

negotiating the treaty of Utrecht, of wh’th he sad to have
disapproved, personally led to its popular nxkname of “ Matt’s

Peace ” When the queen died and the Whigs regained power
he was impeached by Sir Robert Walpole and kept in close

custody for two years (1715-1717) In 1709 he had already pub-
lished a collection of verse During th s imiprisonment, main-
taining his cheerful philosophy, he wrote bis longest humorous
poem, Alma, or, The Progress of the Mind This, a’ong with his

m.ost ambitious work, Solomon, and other Poems on several

Occasions, was published by subscription in 1718. The sum
received for this volurt'e (4000 guine>as), with a present of £4000
from Lord Harley, enabled him to live m comfort, but he did

not long survive h»s enforced ret rement from public life, although

he bore his ups and dowms with rare eqianimity He d^ed at

Wimpole, Cambridgeshire, a seat of the earl of (Jxford, on the

iSth of September 1721 and was binied in Westminster Abbey,
where his monument may be seen in Poets’ Comer A Histoty

of hts Own Time was issued by J Bancks in 1740 The book
pretended to be derived from Pr or’<5 papers, but it i:> doubtful

how far it should be regarded as authentic

Prior had \ erv much the samiC easy, pieasure-iovingd.sposition

as Chaucer (with whose career lus life offers a certain paralleli-m),

combined with a similar capacity for solid work His poems
show considerable variety, a pleasant scholarship and great

executive skill TTie most ambitious, t e Solomon, and the

paraphrase of the Nut-Brown Maid, are the least successful.

But Alma, an admitted imitation of Butler, is a del.ghtful

piece of w'ayward easy huirour, full of witty turns and well-

remembered allusions, and Pror’s mastery of the octo-syllabic

couplet is greater than that of Swift or Pope His tales in

rhyme, though often objectionable m their themes, are excellent

specimens of narratme skill, and as t<n epigrammatist he is

unrivalled in English. The majontj of hiS love songs are

frigid and academic, mere wax-fiowers of Parnassus; but m
familiar or playful efforts, of which the type are the admirable
lines To a Child of Quality, he has still no rival “ Pr.or’s ”

—

says Thackeray, h.msclf no mean proficient in th s kind—“ seem
to me amongst the easiest, the richest, the most charmingly

humorous of English Ijncal poems Horace is alwa>s in his

mind, and his song and his philosophy, his gcod sense, his happy
easy turns and melody, his lovxs and his Epicunanism, bear a

great resemblance to that most delightful and accomplished
master

”

The largest collection of Pnor's verses is that by R Bnmlcy
Johnson in the “ Aldine Poets *’ (2 v*ols

, 1892) There is also a selec-

tion m the “ Parchment Library,” with mtroduction and notes
by Austin Dobson (1889) (A D )

PRIOR (from Lat fnor, foimer, and hence superior,

through 0 Fr pnour), a title applied generally to certam monas-
tic supenors, but also in the middle ages to other persons in

authority Under the Roman Empire the word prior is found

signifying ancestor ” In the eariy middle ages it was com-

monly applied to secular officials and magistrates, and it remamed
all through the middle ages as the title of tertain officials in the
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Italian city states. Noteworthy among these were the famous
prtores artts at Florence These were appointed governors

of the Florentine republic when the Companies of the Arts seized

the government in 1282

The term prior was most commonly used to denote the
superiors in a monastery, at first with an indefinite significance,

but later, as monastic institutions crystallized, describing certain

definite officials. In the Rule of St Benedict and other early

rules tlie titles praepositus and praelatus (see Prelate) are

generally used, but ^tor is also found signifying in a general

way the superiors and elders in a monastery When used by
St Benedict in the singular number it seems (according to the

commentator Menard) to denote the abbot himself At a later

date in the order of St Benedict the title was applied to the

monk next m authority to the abbot, though this usage was
not adopted technically until the 13th century. In some
monasteiies several priors were to be found and generally at

least two Thus we find the terms prior, sub-prtor, tertius prior,

quartus prior, quintus prior The first prior was sometimes
called prior major, sometimes prior claustralis Occasionally

both titles are found in one house, the latter ranking below the

former. The first prior acted as vicar in all matters in the

absence of the abbot, and was generally charged with the details

of the discipline of the monastery With the foundation of the

order of Cluny in the loth century there appeared the conventual

prior who ruled as head of a monastery, but was subject m some
degree to the archiabbas of the mother-house of Cluny The
Regular Canons later gave this title of prior to the heads of their

houses, as did also the Carthusians and the Dominicans It was
in houses of these orders that the sub-pnor became a regular

official Among the Dominicans the head of a province is

known as the “ prior provincial ” In the order of St John of

erusalem {qv) k priory was a group of commandenes ruled

y a “ grand prior
”

The term prior was applied also in the middle ages in a very

general manner. Thus there was the pior scholae 01 leader of

the choir, prior scrtmanorum, &c.

Sec Du Cange, Glossartum mediae et infimae latimtatis, new edition

by L Favre (Niort, 1883. &€ ) ,
Sir William Smith and S Cheetham,

edd Dictionary of Christian Antiquities {iSj5-i8So) (E O’N
)

PRISCIAN [Priscianus Caesariensis], the celebrated Latin

grammarian, lived about a d 500, t e somewhat before Justinian.

This is shown by the facts that he addressed to Anastasius,

emperor of the East (491-518), a laudatory poem, and that the

MSS of his Institutiones grammaticae contain a subscription

to the effect that the work was copied (526, 527) by Flavius

Theodorus, a clerk m the imperial secretariat Three minor
treatises are dedicated to Symmachus (the father-in-law of

Boetius). Cassiodorus, writing in the ninety-third year of his

age (560 ? 573 ^), heads some extracts from Priscian with the

statement that he taught at Constantinople in his (Cassiodorus's)

time (Kell, Gr Lat vii. 207) His title Caesariensis points,

according to Niebuhr and others, to Caesarea in Mauretania.

Pnscian’s teacher was Theoctistus, who also wrote an Instituiio

artts grammaticae Priscian was quoted by several writers

in Britain of the 8th century—Aldhelm, Bede, Alcuin—and was
abridged or largely used in the next century by Hrabanus Maurus
of Fulda and Servatus Lupus of Fem^res. There is hardly a
library in Europe that did not and does not contain a copy of

his great work, and there are about a thousand MSS of it. The
greater part of these contain only books 1 -xvi. (sometimes

called Priscianus major), a few contain (with the three books
Ad Symmachum) books xvii

,
xviii (Priscianus minor), and a

few contain both parts The earliest MSS. are of the 9th

century, though a few fragments are somewhat earlier. All are

ultimately derived from the copy made by Theodorus. The
first prmted edition was in 1470 at Venice.

The Institutiones grammaticae is a systematic exposition of

Latin grammar, dedicated to Julian, consul and patrician,

whom some have identified with the author of a well-known
epitome of Justinian’s Novellae, but the lawyer appears to be
somewhat later than Priscian. It is divided into eighteen books.

of which the first sixteen deal mainly with sounds, word-forma-
tion and inflexions

,
the last two, which form from a fourth to a

third of the whole work, deal with syntax. Priscian informs

us in his preface that he has translated into Latin such precepts

of the Greeks Herodian and Apollonius as seemed suitable, and
added to them from Latin grammarians He has preserved to

us numerous fragments which would otherwise have been lost,

e g. from Ennius, Pacuvius, Actius, Lucilius, Cato and Varro.

But the authors whom he quotes most frequently are Virgil, and,

next to him, Terence, Cicero, Plautus, then Lucan, Horace,

Juvenal, Sallust, Statius, Ovid, Livy and Persius His industry

in collecting forms and examples is both great and methodical.

His style is somewhat heavy, but sensible and clear, it 15 free,

not of course from usages of Late Latin, but from anything that

can be called barbarism. Its defects may be referred in the

main to four heads (i) Priscian avowedly treats Greek writers

on (Greek) grammar as his supreme authorities, and bears too

little in mind that each has a history of its own and is a law to

Itself (2) There had been no scientific study of phonetics, and
consequently the changes and combinations of languages are

treated in a mechanical way * eg i passes into a, as genus,

generis, generatum; mto 0, as saxi, saxosus; q passes mto s, as

iorqueo, torsi, &c (3) The resolution of a word into root or stem
and inflexional or derivative affixes was an idea wholly unknown,

and the lules of formation are often based on unimportant

phenomena, e g Venus, like other names endmg in us, ought to

have genitive Vent, but, as this might be taken for a verb, it

has Veneris Ador has no genitive because two rules conflict;

for neuters in or have a short penult (e g. aequor, aequons), and

adoro, from which it is derived, has a long penult. (4) The
practical meaning of the inflexions is not realized, and syntactical

usages are treated as if they were arbitrary or accidental associa-

tions Thus, after laymg dowm as a general rule for declinable

words that, when they refer to one and the same person, they

must have the same ca^e, gender and number. Prise,an adds that

when there are transitive words we may use different numbers,

as doceo disapulos, docemus dtscipulum. He often states a

rule too broadly or narrowly, and then, as it were, gropes after

restrictions and extensions.

His etymologies are of course sometimes very wild : e,g, caelebs

from caelestium mtam ducens, h being put for consonantal u
because a consonant cannot be put before another consonant,

deterior from the verb detero, deteris, potior (adj ) from potior,

potins, arbor from robur
,
verbum from verberatus aeris, &c Nor

IS he always right in Greek usages.

Priscian's three short treatises dedicated to Symmachus are

on weights and measures, the metres of Terence, and some

rhetorical elements (exercises translated from the Hpoyv/xvatr/Aara
of Hermogenes) He also wrote De nomine, pronomine, et verbo

(an abridgment of part of his Institutiones), and an interesting

specimen of the school teaching of grammar in the shape of

complete parsing by question and answer of the first twelve lines

of the Aenetd (Partitiones xti versuum Aeneidos principahutn).

The metre is discussed first, each verse is scanned, and each

word thoroughly and instructively examined. A treatise on

accents is ascribed to Priscian, but is rejected by modem
writers on the ground of matter and language. He also wrote

two poems, not in any way remarkable, viz. a panegyric on

Anastasius in 312 hexameters with a short iambic introduction,

and a faithful translation into 1087 hexameters of Dionysius’s

Periegesis or geographical survey of the world.

The best edition of the grammatical works is by Hertz and Keil,

in Keil's Grammatici lattm, vols u
,
m

;
poems m E Bahrens'

Poetae latim minores, the “ Penegesis " also, in C W Muller,

Geographt graect minores, vol 11 Sec J. E. Sandys, History of

Classical Scholarship (ed 1906). pp 272 sqq

PRISCILLIAN (d. 385), Spanish theologian and the founder of

a party which, m spite of severe persecution for heresy, contmued

to subsist in Spam and in Gaul until after the middle of the 6th

century. He was a wealthy layman who had devoted his life

to a study of the occult sciences and the deeper problems of

philosophy. He was largely a mystic and regarded the Christian
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life as continual intercourse with God. His favourite idea is

that which St Paul had expressed m the words “ Know ye not

that ye arc the temple of God ? and he argued that to make
himself a fit habitation for the divine a man must, besides

holding the Catholic faith and doing works of love, 1 enounce

marriage and earthly honour, and practise a hard asceticism

It was on the question of continence in, if not renunciation of,

marriage that he came mto conflict with the authorities

Priscilhan and his sympathizers, who were organized into bands
of sptntales and absitnentes, like the Cathari of later days,

indignantly refused the compromise which by this time the

C hurch had established in the matter (see Marriage : Canon
Law), This explains the charge of Manichaeism levelled against

Priscilhan (Jerome, for his talk of the Sordes nuptiarum, had been

similarly accused, and to escape popular mdignation had retired

to Bethlehem),^ and to this was added the accusation of magic

and licentious orgies Among the more prominent of Priscilhan ’s

friends were two bishops, named Instantius and Salvianus, and
Hygmus of Cordova also joined the party, but, through the

exertions of Idacius of Emerita, the leading Pnscillianists, who
had failed to appear before the synod of Spanish and Aquitanian

bishops to which they had been summoned, were excommuni-
cated at Saragossa in October 380 Meanwhile, however,

Priscilhan was made bishop of Avila, and the orthodox party

found it necessary to appeal to the emperor (Gratian), who
issued an edict threatening the sectarian leaders with banishment
Priscilhan, Instantius and Salvianus succeeded, however, in

procuring the withdrawal of Gratian’s edict, and the attempted
arrest of Ithacius of Ossonuba On the murder of Gratian and

I

accession of Maximus (383) Ithacius fled to Treves, and in conse-

quen( e of his representations a synod was held (384) at Bordeaux,

where Instantius was deposed Priscilhan appealed to the

emperor, with the unexpected result that with six of his com-
panions he was burned alive at Treves in 385 This first instance

of the application of the Theodosian law against heretics had the

approval of the synod which met at Treves in the same year,

but Ambrose of Milan and Martin of Tours can claim the glory

of having in some measure stayed the hand of persecution The
heresy, notwithstanding the severe measures taken against it,

continued to spread in France as well as in Spam
,
in 412 Lazarus,

bishop of Aix in Provence, and Herod, bishop of Arles, were

expelled from their sees on a charge of Manic haeism Proculus,

the metropolitan of Marseilles, and the metropolitans of Vienne

and Narbonensis Secunda were also followers of the rigorous

tradition for which Priscilhan had died. Something was done

for its repression by a synod held by Turibius of Astorga in 446,

and by that of Toledo m 447; as an openly professed creed it

wholly disappeared after the second synod of Braga in 563.
‘‘ The official church,” says F C. Conybeare, had to respect

the ascetic spirit to the extent of enjoining celibacy upon its

priests, and of recognizing, or rather immuring, such of the laity

as desired to live out the old ascetic ideal But the official

teaching of Rome would not allow it to be the ideal and duty of

every Christian. Priscilhan perished for insisting that it was
such; and seven centuries later the Church began to bum the

Cathan by thousands because they took a similar view of the

Christian life.”

The long prevalent estimation of Priscilhan as a heretic and
Manichaean rested upon Augustine, Turibius of Astorga, Leo

the Great and Orosius, although at the Council of Toledo m 400,

fifteen years after Priscillian’s death, when his case was reviewed,

the most serious charge that could be brought was the error of

language involved m rendering ayivrfro% by tnnasabths. It was
long thought that all the writings of the “ heretic ” himself had
perished, but m 1885 G. Schepss discovered at Wurzburg
eleven genuine tracts, since published in the Vienna Corpus
‘‘ They contain nothing that is not orthodox and commonplace,

' Cf the outbreak at Rome in 384 against the gymnosophists,
emaciated monks who walked the streets and vehemently denounced
marriage The epistles of Pope Sincius (who wished to stand well
with the people) are full of scorn for these ascetics, and the Leonme
sacramentary contams prayers which severely denounce them.

nothing that Jerome might not have written,” and go far to
justify the description of Priscillian as “ the first martyr burned
by a Spanish Inquisition.”

See E Ch Babut, Priscilhan et le Priscilliamsme (Pans, 1909)
(A J G)

PRISCUS, of Panium in Thrace, Greek sophist and historian,

lived during the 5th century a d. He accompanied Maximin,
the ambassador of Iheodosius the Younger, to the court of

Attila (448) During the reign of Marcian (450--457) he also took
part in missions to Arabia and the Egyptian Thebaid Priscus

was the author of an historical work in eight books (Bv^anrivuc^

loTopta), probably from the accession of Attila to that of Zeno
(433-^474) Only fragments of the work remain, but the descrip-

tion of Attila and his court and the account of the reception

of the Roman ambassadors is a most valuable piece of con-

temporary history Priscus^s style is pure, and his impartiality

and trustworthiness entitle him to an honourable place among
the writers of his time

Fragments and life in C W Muller, Fragmenta historicorum
graecorum, iv 69-110, v 24-26, ed B Cx Niebuhr in Bonn, Corpus
sertpiorum hist byzanitnae {iS2g),vol vi

,
and L Dnulorf in His/onc*

graect mtnores (1870), vol 1 Lor the embassy to Attila sec Gibbon,
Decline and Fall, ch 34

PRISCUS, a Greek Neoplatonist philosopher, of the school

of lamblichus and Acdesius He died about the year 398 at

the age of ninety The emperor Julian frequently invited him
to court on the strength of his reputation in connexion with
theurg)' Eunapius says that he was a man of dignified and
austere habit Unlike Maximus, he used his influence over

Julian with great moderation. He died during the Gothic

invasion of Greece (ad 396-98) He is important partly as

maintaining the best traditions of philosophy during a period

when Neoplatonism as a whole was a parasite of imperial power,

and partly as being a connectmg link between lamblichus and
Plutarch of Athens

See Zeller’s Hist of Greek Phil

PRISHTINA, Prichtina, or Pristina, the chief town of a
sanjak in the vilayet of Kossovo, Albania, European Turkey;
on a small tributary of the river Sitmtza, an affluent of the Ibar,

and 3 m E of the Prishtma station on the Salonica-Mitrovitza

railway. Pop (1905), about 11,000. Prishtma is the seat of a
governor-general and of a general of division, and possesses

many mosques, a military hospital and a higher class school.

The trade is considerable, the exports including chrome, wheat,

maize, barley, skins, wine and timber from the magnificent

beech forests in the sanjak. The plain of Kossovo {Kossovopdlyey
” Field of Blackbirds ”), to the west, was the scene of the battle

in which the Servian empire was destroyed by the Turks in 1389.

To the south-east lies the partly ruined monastery of Grachanitza

founded by King Milutin of Servia (1275-1321). Among the

frescoes are a remarkable head of Christ m the dome, and
portraits of the founder and his queen Simonida, daughter of

Andronicus II Palaeologus.

See G M M Mackenzie and A P. Irby, Travels in the Slavonic
Provinces of Turkey (1877)

PRISM (Gr, TTpiV/aa, properly a thing sawn, wpi(€iv, to saw),

in geometry, a solid enclosed by plane surfaces, two of which,

termed the ends, are parallel, equal, similar and similarly

situated polygons, and the faces connecting the ends are parallelo-

grams, equal in number to the sides of the polygon If the

faces be perpendiculcu: to the ends the prism is a “ right prism,”

and the faces are rectangles; otherwise the prhm is oblique.”

The axis is the line joining the centres of the ends It may be

generated by moving a plane (corresponding to an end or base)

parallel to itself, A pnsmoid differs from a prism m having for

Its ends two dissimilar parallel figures For illustrations see

Crystallography, and for the mensuration see that article.

In optics the word denotes a triangular prism, 1 e, one having

a triangle for base, used to decompose white light. (See

Refraction and Dispersion )

PRISON (derived through the Fr from the Lat prehensto,

seizure), a place for the confinement or compulsory restraint of

XXII. 12 a
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persons after arrest or sentence by arbitrary authority or process

of law.

The earliest object sought in imprisonment was to secure

the person of the accused to ensure his appearance before his

judges for trial, and after conviction to produce him
punishment. They were applied to other

uses less justifiable or defensible, they served to

execute the will of the despotic master upon all who set them-

selves in opposition to his authority, or were decreed, more or

less wisely but still arbitrarily, by a government in the best

interests of society, organized for the general good Coercion

and intimidation slowly came to be leading ideas, the infliction

of a lesser penalty than the capital The deprivation of liberty

under irksome circumstances, rough lodging, hard fare and
perpetual labour was after all a milder measure than death,

although long years elapsed before the prison was so used

Penal codes depended rather upon shorter and more cruel

methods, the scaffold was in constant use, with all manner of

physical pain, torture before and after sentence, shameful

exposure, hideous mutilation, exile, selling into bondage as

slaves Incarceration was no doubt practised by irresponsible

masters, regardless of personal rights, callous to the sufferings

of their victims, to whi^ death by starvation or horrible neglect

was a w'elcome relief But consignment to a prison for length-

ened periods was, as a penalty, of more recent introduction, and
of still later date is the recognition of the duties incumbent upon
the authority to use its powers mercifully by humane endeavours

to reform and improve those on whom it laid hands.

The progress made can only be realized by considering what
prisons once were The shocking picture drawm by John Howard

Howmrd*s of the State of prisons at the latter end of the i8th

ReibrmMin century will last for all time They were for the
emMimna. ^nost part pestiferous dens, overcrowded, dark,

foully dirty, not only ill v entilated, but deprived altogether of

fresh air ITie wretched inmates were dependent for food upon
the caprice of their gaolers or the chanty of the benevolent,

water was denied them except in the scantiest proportions
,
their

only bedding was putrid straw Every one in durance, whether

tried or untried, was heavily ironed All alike were subject

to the rapacity of their gaolers and the extortions of their fellows

Gaol fees were levied ruthlessly
—

** garnish also, the tax or

contnbution paid by each individual to a common fund to be
spent by the whole body, generally m dnnk Idleness, drvinken-

ness, vicious intercourse, sickness, starvation, squalor, cruelty,

chains, awful oppression and everywhere culpable neglect—in

these words may be summed up the state of the gaols at the time

of Howard’s visitation

At this time prisons were primarily places of detention, not

of punishment, peopled by accused persons, still innocent in

the eyes of the law, and debtors guilty only of breaches of the

financial rules of a commercial country, framed chiefly in the

interest of the creditor Freedom from arrest was guaranteed

by Magna Carta, save on a criminal charge, yet thousands were
committed to gaol on legal fictions and retained indefinitely for

costs far in ex( ess of the original debt The impecunious were

locked up and deprived of all hope of earning means to obtain

enlargement; while their families and persons dependent on
them shared their imprisonment and add^ to the overcrowding,

rhe prisons were always full Gaol deliveries were of rare

occurrence, even when tardy trial ended in acquittal release was
delayed until illegal charges in the way of fees had been satisfied.

In the article Deportation it is shown how the discoveries

in the southern seas led to the adoption of penal exile in prefer-

ence to other suggested improvements m the English prison

systems. The penitentiary scheme proposed by Howard was
not, however, abandoned. It was revised and kept alive by
Jeremy Bentham in his fanatical scheme for a “ panopticon
or mspection house,” described as ” a circular building, an
iron cage glazed, a glass lantern as large as Ranelagh, with the
cells on the outer circumference ” His plan was to keep every
inmate of every cell under constant close observation, and all

were to be refonned by solitude and seclusion while constantly

employed m remunerative labour, m the profits of which they
were to share The scheme hung fire, owing, it was alleged, to

the personal hostility of George III. to Bentham as an advanced
radical Lands were, however, purchased which were e\ entually

taken over by the government and utilized for the erection of

Millbank penitentiary, begun in 1813 and partially completed
in 1816 It was now fully recognized that the reformation of

prisoners could best be attempted by seclusion, employment
and religious instruction ” Millbank, as a new and most
enlightened undertaking m prison affairs, was opened with much
tclat It w as to be governed by a specially appointed committee
of distinguished personages, the chairman being the Speaker of

the House of Commons. The sum total expended upon the

buildings amounted to half a million of money, and the yearly

charges of the establishment were a heavy burden on the

exchequer

The erection of Millbank was a step in the right direction

The energy uith which it was undertaken was the more
remarkable because elsewhere throughout the United Kingdom
the pnsons, with few exceptions, remained deplorably bad

J. Neild, wJio in 1812 followed in the footsteps of John Howard,
found that the old conditions remained unchanged “ The
great reformation produced by Howard,” to use Neild’s own
words, “ was merely temporary . .

prisons were relapsing into

their former horrid state of privation, filthiness, severity and
neglect Yet the legislature was alive to the need for prison

reform Besides the buildm^ of Millbank it had promulgated

many acts for the amelioration of prisoners Gaol fees were
once more distinctly abolished, the appointment of chaplains

was insisted upon, and the erection of improved prison buildings

was rendered imperative upon local authontics. But these,

with other and much older acts, remained in abeyance Thus
an act which provided for the classification of prisoners had
remained a dead letter, even the separation of the males from
the females was not a universal rule. Roused by these crying

evils, a small band of earnest men formed themselves into an
association for the improvement of prison discipline I'hey

perambulated the country inspecting the prisons, they issued

lengthy interrogatories to prison officials; they published

penodical leports giving the result of their inqunies, with their

views on the true prmaples of prison management, and much
sound advice, accompanied by elaborate plans on the subject

of prison construction. The labours of this soaety brought out

into strong relief the naked deformity of the bulk of the British

gaols Speaking of St Albans from his personal observation

Mr (afterwards Sir T. F
)
Buxton, a most active member of the

soaety, said “ All were m ill health
,
almost all were in rags

,

almost all were filthy m the extreme The state of the prison,

the desperation of the prisoners, broadly hinted m their conversa-

tion and plainly expressed m their conduct, the uproar of oaths,

complaints and obscenity, the mdescnbable stench, presented

togetlier a concentration of the utmost misery and the utmost
guilt ” The reports of the society laid bare the existence of

similar horrors m numbers of other gaols. Yet this was in 1818,

when the legislature was setting a praiseworthy example—when
half a million had been spent in providmg large airy cells for a

thousand prisoners Even in London itself, within easy reach

of the palatial Millbank penitentiary, the chief prison of the city,

Newgate, was in a disgraceful conditwn. This had been exposed

by a parliamentary inquiry as far back as 1814, but nothing

l^d been done to remedy the evils laid bare. The state of the

female side had already attracted the attention of that devoted

woman, Mrs Fry, whose ministrations and wonderful success

no doubt encouraged, if they did not bruig about, the formation

of the Prison Society. Mrs Fry went first to Newgate tn 1813,

but only as a casual visitor. It was not until 1817 that she

entered upon the noble work with which her name will ever be

associated She worked a miracle there m an incredibly short

space of time. The ward into which she penetrated was like a

den of wild beasts; it was fiUed with women unsexed, fighting,

swearing, dancmg, gaming, yetting, and justly deserved its: name
of ” hell above ground.” Within a month it was transformed.
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and presented, says an eyewitness, a scene where stillness and
propriety reigned ” The wrld beasts were tamed. Movements
similar to that which Mrs Fry headed were soon set on foot both

m England and on the Continent, and public attention was
generally directed to the urgent necessity for prison reform.

Stimulated by the success achieved by Mrs Fry, the Prison

Discipline Society continued its labours. Hostile critics were
not wantmg, many voices were raised in protest agamst the

ultra-humanitarianism which sought to make gaols too comfort-

able and tended to p^pcr criminals But the society pursued
Its objects, undeterred by sarcasm Many of these are now
accepted as axioms m prison treatment; for instance, that

female officers only should have charge of female prisoners,

that prisoners of both sexes should be kept apart and constantly

employed Yet these principles were unacknowledged at that

time and were first enunciated in acts such as the 4 Geo. IV c 65
and the ^ Geo. IV. c 85(1803-1824), the passing of which were
mainly due to the strenuous exertions of the Prison Discipline

Society. It was laid down m these that over and above safe

custody It was essential to preserve health, improve morals,

and enforce hard labour on all prisoners sentenced to it. Irons

were strictly forbidden except in rases of “ urgent and absolute

necessity,” and it was ruled that every prisoner should have
a bed to himself—if possible a separate cell, the last being the

first formal statement of a principle upon which all future prison

discipline was to be based

The importance of these acts cannot be over-estimated as

supplying a legal standard of efficiency by which all prisons

could be measured. Still the progress of improvement was
extremely slow, and the managers of gaols still evaded or ignored

the acts Many local authorities grudged the money to rebuild

or enlarge their gaols; others varied much in their interpretation

of the rules as to hard labour and the hours of employment
One great drawback to general reform was that a large number
of small prisons lay beyond the reach of the law Those under

small jurisdictions in the boroughs and under the petty corporate

bodies continued open to the strongest reprobation, and thus

remained until they were swept away by the measure which

brought about the reform of tlie municipal corporations in 1835.

But by this time a still more determined effort had been made to

establish some uniform and improved system of pnson discipline.

In 1831 a select committee of the House of Commons went into

the whole subject of secondary puni'^hment and reported that,

as the difficulties m the way of an effectrv^e classification of

prisoners were insurmountable, they were strongly m favour of

the confinement of prisoners m separate cells, recommendmg
that the whole of the prisons should be altered accordingly and
the expense borne the public exchequer. There can be little

doubt that this committee was greatly struck by the superior

methods of pnson discipline pursued in the United States The
best American prisons had recently been visited by two eminent

Frenchmen, J. A. de Beaumont and A de TocqueviUe, who
spoke of tlicm m terms of the highest praise. It was with the

object of appropnatmg wliat was best m the American system

that Mr W Crawford was despatched across the Atlantic on a

special mission of mquiry. His exhaustive report, published

m 1834, was a valuable contribution to the whole question of

penal ^scipline. Another select committee, this time of the

House of Lords, returned to the subject in 1835, ^^^cr a long

investigation re-enunciated the theory that all prisoners should

be kept separate from one another. It also urged m strong

terms the necessity for one uniform system of treatment, more
especially as regarded dietaries, labour and education, and
strongly recommended the appointment of official mspectors

to enforce obedience to the acts. These recommendations were
eventually adopted and formed the basis of a new departure.

For fifty years transportation (see Deportation) had been in

England the principal form of secondary punishment for crime.

Primary or capital punishment still existed^ button
greatjy modified extent. The pious Quakers of Penn*

sylvania at the end of the c8th century hadreahxed
a deeper duty towards the offenders than their extinction,

and sought to amend and reform the living. The note

struck first in the Walnut Street penitentiary began a new era

m prison treatment, ami the methods adopted were destined to

extend over the whole world. This was the germ of the nearly

universal pnnciple of mdividual confinement, and the origin of

what some advanced thmkers have denounced as the greatest

enme of the present age, the invention of the separate cell. It

was and still is held by many that the criminal may be best and
most effectually weaned from his evil ways by shuttmg him up
for lengthy periods between four walls, and subjecting him,

when most susceptible, to curative processes, to constant

exhortation and searching mtrospection, changing his nature

and restoring him to society a reformed man.
It must be at once admitted that the system of isolation has

produced no remarkable results Solitary confinement has

neither conquered nor appreciably diminished crime, even

where it hOvS been apphed with extreme care, as in Belgium,

and more recently in France, where it obtains strict and unbroken
for long terms of years. Cloistered seclusion is an artificial

condition quite at variance with human instincts and habits,

and the treatment, long continued, has proved injurious to

health, inducing mental breakdown. A slow death may be

defended indeed on moral grounds if regeneration has been com-
passed, but It IS only another form of capital punishment.

Still the measures introduced in the United States and the action

taken upon them fill a large page in prison history and must be

recorded here.

Several states in the Union followed the lead of Pennsylvania.

That of New York built the great Auburn penitentMuy m 1816 to

carry out the new prmciples. There every prisoner was kept

continuously in complete isolation. He saw no one, spoke to no
one, and did no work Within a short penodi very deplorable

results began to show themselves Many prisoners became
insane, health was generally impaired and life greatly endangered.

Mr Crawford, whose mission to the United States has been

already referred to, was m favour of solitary confinement, but

he could not deny that several cases of suicide followed this

isolation Some relaxation of the disastrous severity seemed
desirable, and out of this grew the second great system, which
was presently introduced at Auburn and afterwards at the no

less reno^nied pnson of Sing Sing It was called the silent

system While the pnsoners were still separated at night or

meals, they w^re suffered to labour m assoaation, but under a

rule of silence ruthlessly and rigorously mamtamed. The
latter, entrusted to irresponsible subordinates, degenerated

into a despotism which brought the system into great discredit.

All discipline officers were permitted to wield the whip
summarily and without the slightest check. Under such a
system the most frightful excesses were possible and many cases

of brutal cruelty were laid bare. Reviewing the merits and
demerits of each system, Mr Crawford gave his adhesion to that

of unvarying solitude as pursued in the Eastern penitentiary

in Pennsylvania.

Mr Crawford came back from the United States an ardent

champion of the solitary system He saw, however, great

difficulties m making this the universal rule, chief

among which was the enormous expense of provid-

mg suitable prisons Some modificatiofn of the nile

of unbroken solitude would be inevitable, but he strongly urged
Its adoption for ceitam classes, and he was equally convmced
of the imperative necessity for giving every prisoner a separate

sleeping cell. It is clear that the government endorsed Mr
Crawford’s views* Where it was possdjle they gave effect to

them at once. At Millbank,, with itj> spacious solitary cells, the

rule of seclusion was more and more strictly enforced Ere
long permissive legislation strove to disseminate the new
principles. In 1830 Lord John Russell had given it as his

opinion that cellular separation was desirable m ah prisons.

But It was not until 1839 that an act was passed which kid it

down that individuals m^ht be confined separately m single

cells. Even now the executive did not msist upon the con*

struction of pnsons on a new plan. It only set a good example
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by undertaking the erection of one which should serve as a model
for the whole country In 1840 the first stone of Pentonville

prison was laid, and after three years of considerable outlay,

Its cells, 520 m number, were occupied on the solitary, or

more exactly the separate system—the latter being somewhat
less rigorous and irksome m its restraints. To the credit of

many local jurisdictions, they speedily followed the lead of the

central authority Within half a dozen years no fewer than

fifty-four new prisons were built on the Pentonville plan, which
now began to serve generally as a model ” for imitation, not

m England alone, but all over the world. Sir Joshua Jebb,

who presided over its erection, may fairly claim indeed to be
the author and originator of modem prison architecture.

The building of Pentonville was epoch-making. The modern
prison dates from it The penal discipline of to-day, much
modified and varied it is true, may be largely traced to it. The

cell scheme of individual separation holds the ground, and
co'intries which can afford the outlay have built or are building

ce’lular prisons. France has made steady progress in this

respect. Great additions have been made to La Sant^ prison

in Pans, and a new prison on gigantic lines has been opened at

Fresnes les Rungis, on the outskirt of the metropolis, to replace

the obsolete Mazas, and to give cellular accommodation to the

large numbers always on hand in Pans. Germany has embarked

on penitentiary reforms with the provision of several new
pnsons; it is the same with the United States, Austria, Holland,

Spam, Portugal, Denmark, Norway, Sweden In Italy a com-
prehensive scheme has been drawn up so that cellular imprison-

ment may become a general rule. In Belgium, vhere penal

administration has received the closest attention for a number
of years, the regime of cellular imprisonment has been long

earned to its farthest limits, and solitary confinement ranging

over ten years and in some cases much more has been strictly

enforced. Of late years, however, a new school has arisen in

Belgium which expresses strong doubts of the wisdom or efficacy

of prolonged cellular confinement In England, moreover,

which, if not the first to adopt separation m principle, certainlv

gave the largest effect to it in practice, continuous cellular con-

finement for short terms is ceasing to be the inevitable rule,

and although it has been retained in cases of penal servitude for

the first six months, it was m 1899 practically abandoned for

lesser sentences, and all prisoners after the first month work
together in association under surveillance In July 1910 the

home secretary announced his intention to reduce it to one month
in all cases, except those of recidivists (see Recidivism) The
bias of modem practice, in short, is towards milder methods,, not

only in treatment, but m those anticipatory processes which
may render imprisonment unnecessary

To understand the existing British pnson system it is

necessary to consider its gradual growth and the steps taken to

establish it. Its foundations were laid by Sir George Grey,

Th0Mod0rtt home secretary, when transportation end^ rather

BHtiMh abniptly by the refusal of the chief colonies to
SyMttm. continue to be the dumping ground for Bntish
convicts. Sir George Grey sought to deal with the difficulty

as a whole, and to provide for all classes of criminals, the most
hemous deservmg severe correction and the minor offenders

in the earliest stages of misconduct. For the first there was
some urgency, the latter was still the business of the local

jurisdictions. The system now introduced consisted of three

pnncipal parts: (i) of a lunited period of separate confinement
m a home pnson or penitentiary, accompanied by industrial

employment and moral tramuig, (2) of hard labour at some
public works prison either at home or abroad, and (3) of exile

to a colony with a conditional pardon or ticket-of-leave (q,v )

No pams were spared to give effect to this plan. Pentonville
was available for the first phase; Millbank was also pressed into

the service, and accommodation was hired m some of the best
provincial pnsons, as at Wakefield and Leicester. Few facilities

existed for carrying out the second stage, but they were speedily

improvised. Although the hulks at home had been condemned,
convict establishments in which these fioatmg pnsons still

formed the pnncipal part were organized at Bermuda and
Gibraltar Neither of these was a conspicuous success, they

were too remote for effective supervision, and altliough they

lingered on for some years they were finally abolished The
chief efforts of the authorities were directed to the formation

of public works prisons at home, and here the most satisfactory

results were soon obtained The construction of a harbour of

refuge at Portland had been recommended in 184^, ip 1847

act was passed to facilitate the purchase of land there, and a
sum of money was taken in the estimates for the erection of a

prison which was begun next year At another point, Dartmoor,

a prison already stood available, although it had not been

occupied since the last war, when ten thousand French and
American prisoners had been incarcerated in it. A little re-

construction made Dartmoor into a modern gaol, and m the waste

lands around there was ample labour for any number of convict

hands. Dartmoor was opened m 1850 ;
two years later a convict

prison was established at Portsmouth in connexion with the

dockyard, and another of the same class at Chatham in 1856.

'Fhe third stage in Sir George Grey’s scheme contemplated the

enforced emigration of released convicts, whom the discipline

of separation and public works was supposed to have purged

and purified, and who would have better hopes of entering on
a new career of honest industry m a new country than when
thrown back among vicious associations at home. The theory

was good, the practice impossible No colony would receive

these ticket-of-leave men. Van Diemen’s Land positively

refused to do so, even though this denial cut off the supply of

labour, now urgently needed. The appearance of a convict

ship at the Cape of Good Hope nearly produced a revolt.

Although Earl Grey addressed a circular-letter to all colonial

governments offering them the questionable boon of transporta-

tion, only one, the comparatively new colony of Western
Australia, accepted But this single receptacle could not

absorb a tithe of the whole number of convicts awaiting exile.

It became necessary therefore to find some other means for

their disposal. Accordingly, m 1853 the first Penal Servitude

Act was passed, substituting certain shorter sentences of penal

servitude for transportation It was only just to abbreviate

the terms
;
under the old sentence the transportee knew that if well

conducted he would spend the greater part of it in comparative

freedom. But although sentences were shortened it was not

thought safe to surrender all control over the released convict;

and he was only granted a ticket-of-leave for the unexpired
portion of his original sentence. No effective supervision was
mamtained over these convicts at large. They speedily relapsed

into crime
;
their numbers, as the years passed, became so great

and their depredations so serious, especially in garrotte robberies,

that a cry of mdignation was raised against the system, which
led to Its arraignment before a select committee of the House
of Commons m 1863.

Meanwhile prison disciplme in the elementary stage, as inflicted

on lesser offenders, was continually discussed. The subject

was referred to many committees for mquiry, and it was shown
that there was a lamentable want of uniformity m the enforce-

ment of legal penalties. The processes and treatment varied

with the localities. Dietaries differed, here too ample, there

meagre to starvation. The amount of exercise allowed varied

greatly; there was no universal rule as to employment. In

some pnsons hard labour was insisted upon, and embraced
tread-wheels or the newly-invented cranks

;
in some it did not

exist at all. The cells inhabited by prisoners (and separate

cellular confinement was now very general) were of different

dimensions—variously lighted, warmed and ventilated. The
time spent in these cells was not invariably the same, and as

yet no authoritative decision had been made between the

solitary and silent systems. The first-named had been tried

at Pentonville, but the period had been greatly reduced. The
duration had been at first fixed at eighteen months, but it was
proved that the prisoners’ minds had become enfeebled by this

long isolation, and the period was limited to nine months. In

many jurisdictions however the silent system,or that of associated
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labour m silence, was still preferred

,
and there might be prisons

within a short distance of each other at which two entirely

different systems of discipline were m force. In 1849 Mr
Charles Pearson, M P., moved for a select committee to report

upon the best means of securmg some uniform system which
should be at once punitive, reformatory and self-supporting

He urged that all existing plans were inefficacious, and he

advocated a new scheme by which the labour of all prisoners

should be applied to agriculture in district prisons. The result

of a full mquiry was the reiteration of views already accepted

m theory but not yet generally adopted m practice Thirteen

more years elapsed and still no such steps had been taken A
new committee sat m 1863, and in its report again remarked in

no measured terms upon the many and wide differences that

still existed in the gaols of Great Britain as regards construction,

diet, labour and general discipline, “ leading to an inequality,

uncertainty and meffidency of punishment productive of the

most prejudicial results Matters could only be mended by
the exercise of legislative authority, and this c^me in the Prison

Act of 1865, an act which consolidated all previous statutes on
the subject of prison discipline, many of its provisions being still

in force Yet the years passed and uniformity was still far

from secured , it was impossible indeed while prison administra-

tion was still left to a number of local authorities, no two of

which were often of the same mind. The legislature had tried

Its best, but had failed It had exercised some supervision

through Its inspectors, had forbidden cells to be used until duly

certified as fit, and had threatened to withhold exchequer
contributions from prisons of which unfavourable reports were
received Such penalties had exercised no sufficient terrors.

It began to be understood, moreover, that the prisons under
local jurisdictions were not always conveniently and economic-

ally situated. Crime, with the many facilities offered for rapid
locomotion to those who committed it, had ceased to be merely
local, and the whole state rather than individual communities
ought to be taxed; prison charges should be borne by the public

exchequer and not by local rates. These considerations gained
strength and led at length to the introduction of the Prison Bill

which became law in 1877, by which the control of all gaols

was vested in a body of prison commissioners appointed by and
responsible to the home secretary. These commissioners had
power to consolidate by closing superfluous prisons, to establish

one system of discipline, and generally by watchful supervision,

aided by the experience of spec lalists, to maintain that much-
desired uniformity which had been so long and unsuccessfully

sought. At the same time the co-operation of the local

magistrates was invited so far as advice and assistance were
concerned, but all real power and control has passed from their

hands into that of the commissioners of prisons. The system
established by the act of 1877 is that now m force

As for penal servitude, the punishment reserved for the
gravest offences, great changes had been introduced We left

this branch of the subject at a parliamentary mquiry The
verdict given was in the mam satisfactory; but doubts were
expressed as to the severity of the discipline mflicted, the prin-

cipal features of which were moderate labour, ample diet and
substantial gratuities. The first was far less than the work free

men did for a livelihood, the second larger, the third excessive,

so that convicts often left prisons with thirty, forty, even
eighty pounds m their pockets Penal servitude, to use the
words of the lord chief justice Sir Alexander Cockbum, one of

the members of the committee, “ was hardly calculated to pro-

duce on the mind of the criminal that salutary dread of the
recurrence of the punishment which may be the means of

deterring him and, through his example, others from the commis-
sion of crime.'* The chief recommendation put forward to mend
the system comprised lengthening of all sentences, a diminution
in the dietaries, the abolition of large gratuities, and, speaking
broadly, a general tightening of the reins. The most notable

change however was in regard to labour, the quantity and
value of which was to be regulated in future by the so-called
**
mark-system." This plan had originated with Captain
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Maconochie, at one time superintendent m Norfolk Island,

who had recommended that the punishment mflicted upon
crimmals should be measured, not by time, but by the amount
of labour actually performed In support of his theory he
devised an ingenious system of recording the convicts' daily

mdustry by marks, which on reaching a given total would
entitle them to their release. This mark system had already

been tried with ^ood results m Ireland, where the Irish system,

as it was called, introduced by Sir Walter Crofton, had attracted

widespread attention There had been a very marked dimmu-
tion m crime, attributable it was supposed to this system,

which was in almost all respects the same as the English, although
the Irish authorities had mvented an “ mtermediate stage

m which convicts worked m a state of semi-freedom and thus

practised the self-reliance which m many produced reform

As a matter of fact the diminution in crime was 'traceable to

general causes, such as a general exodus by emigration, the

introduction of a poor law and an increase in the facilities for

earning an honest livelihood It may be added here that judged

by later experience the Irish system had no transcendent merits,

and it IS now extinct. But we ove somethmg to the Irish prac-

tice which first popularized the idea of mamtammg a strict

supervision over convicts in a state of conditional release, and it

reconciled us to a system which was long wrongfully stigmatized

as espionage. The mark system, as recommended by the com-
mittee of 1863 and as subsecjuently mtroduced, had however
little in common with cither Maconochie^s or the Irish plan

It was similar in principle and that was all According to the

committee, every convict should have it m his power to earn

a remission—mother words, to shorten his sentence by his in-

dustry This industry was to be measured by marks earned by
hard labour at the public works, after a short probational term

of close “ separate " confinement But the remission gained

did not mean absolute relq^se All males were to be sent, during

the latter part of their sentence, “ without disguise to a thinly

peopled colony," to work out their tune and their own re-

habilitation. The committee still clung to the old theory of

transportation, and this in spite of the lively protests of some
of Its members The one outlet remaining, however, that of

Western Australia, was soon afterwards (1867) closed to con-

vict emigrants; and this part of the committee’s recommenda-
tions became a dead letter. Not so the mark system, or the

plan of earning remission by steady mdustry This was carried

out on a broad and intelligent basis by officials prompt to avail

themselves of the advantages it offered. Thus in 1877-1878

efforts were made to minimize contamination by segregating

the worst criminals and restricting conversation at exercise.

A special class was formed in 1880, in which all convicts “not
versed in crime," first offenders and comparatively innocent

men, are now kept apart from the older and more hardened

criminals The committee last quoted gave it as their opinion

that “ penal servitude as at present administered is on the

I

whole satisfactory
;

it is effective as a punishment and free from

serious abuses ... a sentence of penal servitude is now
generally an object of dread to the criminal population.**

Since then, steps have been taken in the classification of

convicts when undergoing sentence with a view to dealmg more
effectually with habitual crimmals.

Having thus traced the history of secondary punishments and
prison discipline in England, it will be well to de- LmtM
scribe the system now actually m force. This will

be best understood if we follow those who break

the law through all the stages from that of arrest, DiscipUnt

through conviction, to release, conditional or I" Bnglmad,

complete.

After a short detention in a police cell, an offender, unless

disposed of summariK, passes into one of His Majesty's prisons,

there to await his tnal at sessions or assizes. The period thus

spent in the provinces will never exceed three months ;
in London,

with the frequent sitting at Clerkenwell and of the Central

Criminal Court, it is seldom more than one month While

awaitmg tnal the pnsoner may wear his own clothes, provide
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his own food, see and communicate with his friends and
adviser so as to prepare fully for his defence. His fate after

conviction depends on his sentence. If this be imprison-

ment/’ so called to distinguish it from “ penal servitude/’

although both mean deprivation of liberty and are closely akin,

it IS undergone in one of the “ local ” pnsons—the prisons till

1878 under local jurisdiction, but now entirely controlled by the

state through the home secretary and the commissioners of

pnsons. The regime undergone is cellular; able-bodied pn-
soners are kept in strict separation for at least a month, and
dunng that time subjected to severe labour, although the term
of first-class hard labour and of purely penal character no longer

exists. The tread-wheel has also been abolished A system
of progressive stages based on the mark system has been adopted
in the local prisons, and the pnsoner’s progress through each

depends on his own industry and good conduct. During the

first month he sleeps on a plank bed, a wooden frame raised

from the floor, with bedding but without mattress. When he
has earned the proper number of marks, which at the earliest

j

cannot be until one month has elapsed, he passes into the second

stage and is allowed better diet and a mattress twice a week
The third stage, at the end of the third month, gives him further

privileges as regards diet and bed The fourth stage concedes

to the prisoner a mattress every night, and the privilege, if well

conducted, to communicate hy letter or through visits with
his fnends outside. These stages are applicable to females

except as regards the plank bed, youths under sixteen and old

men above sixty are also allow^ed mattresses A small gratuity

may be earned during the second and three following stages,

amounting m the aggregate to ten shillings The labour, too,

may be industrial, and include mstruction in tailoring, shoe-

making, basket-makmg, bookbinding, pnnting, and many more
handicrafts Throughout the sentence the prisoner has the

advantage of religious and moral instruction, he attends divine

service regularly, and whatever his creed is visited by a diap-

lam professmg it, and receives educational assistance according

to his needs His physical welfare is watched over by competent

medical men; close attention is paid to the sanitary condition

of pnsons, stnet rules govern the size of cells, with their light-

mg, warnung and ventilation Dictanes are everywhere the

same, they are calculated with great nicety accordmg to the

time of durance, and afford vanety and ample nutntion without

running mto excess. In a word, as regards disciplme, labour,

treatment, exactly the same system Stains in the “ local
”

pnsons throughout the United Kingdom.
Where the sentence passes beyond two years it ceases to be

styled imprisonment and becomes penal servitude, which may
be inflicted for any penod from three years to life. The
prisoner becomes a convict and undergoes his penalty in one
or more of the convict {msons. These are entirely un^r state

management. A sentence of penal Bervitude as now admin-
istered consists of three distinct periods or stages

. (i) that

of probation endured in separate confinement at a so-called
^

<fese ” prison; (2) a penod of labour m association at a public

works priswi; and (3) conditional release for the unexpired

portion of the sentence upon hcenoe or tickct-of-leave

I. In the first stage, which was limited to six months, but
which It is proposed to reduce to one month, die convict passes

his whole time m his cell apart from other prisoners, engaged
at some industrial employment. He exerases and goes to

chapel^ daily m the soci^ of others, but holds no conimunica-

tK>n with them; his only mtercourse with Kis fellow-creatures

is when he is visited by tlie governor, diaplam, schoolmaster

or trade instructor. This penod of almost unbroken solitude

IS of a painful character, and its duration has therefore been
wisdy limited.

2 The second is a longer stage and endures for the whole or

a greater part of the remainder of the sentoice, its duration

being governed by the power a convict holds in his own hands
to earn a remission. It is now passed at a pubhc works
prison, either at Aylesbury (females), Borstal, Dartmoor, Park-

hurst or Portland. While ocular separation, except at woik,

at prayers or exercise, is stnedy maintained, labour is in asso-

aation under the close and constant supervision of ofiicials. Inter-

oommurucation no doubt takes place, men working together

m quarry, brickfield or baTTOw-nin, and out of earshot of their

guardians, may and do converse at times But the work is

too arduous to allow of long and desultory conversation; the
diance of contamination is now minimized by^ the careful

separation of the less hardened from the old offendets There
is no reason to suppose that any great evils arise from this

association, and without it the execution of the many important

national public works which now attest its value would have
been impossible. Among these may be mentioned the folbw-
mg . the quarrying of stone for the great Portland breakwater,

nearly 2 m in length and between 50 and 60 ft deep in the

sea, with the defensive works on the Verne, batteries, case-

ments and barracks mtended to render the island of Portland

impregnable, and the enlargement and extension of the dock-
yards at Chatham and Portsmouth. At Borstal a line of forts

mtended to protect Chatham on the south and west have
been erected by convicts, they have also built magazines at

Chattenden on the left bank of the Medway Besides this,

convict labour has been usefully employed m the erection of

prison buildings at new points or in extension of those at the
old In all cases the bricks have been made, the stone quarried

and dressed, the timber Sviwn, the iron cast, forged and wrought
by the prisoners The great merit of this system is the skill

acquired in handicrafts by so many otherwise idle and useless

hands Convict mechanics are rarely found ready made It

IS a fact that a large percentage of the total number employed
at trades learnt them in prison. These results are no doubt
greatly aided by the judicious stimulus given to the highest

effort of the mark system The chief objection to enforced labour

has been the difficulty in ensuring this; but the convict nowa-
days eagerly tries his best, because only thus can he win privi-

leges while m prison and an earlier release from it. Every
day’s work is gauged and marks recorded according to its

value; upon the total earned depends his passage through the

stages or classes which regulate his diet and general treatment,

and more especnally his interviews and communications with

has rdabons and friends Yet more, steady willing labour

continuously performed will i^arn a remission of a fourth of the

sentence It must be borne in mind that the marks thus earned

may be forfeited at any time by misconduct, but affect remission

to this extent only The full remission m a five years* sentence

IS one year and ninety-one days, m seven years, one year two
hundred and seventy-three days, m fourteen, three years one

hundred and ninety-seven days, in twenty, four years one
hundred and ninety days. “ Lifers ” cannot claim any remis-

sion, but their cases are brought forward at the end of twenty
years and then considered on their merits.

3 Having earned his remission the convict enters upon the

third stage of his punishment. He is released, but only con-

ditionally, on licence or ticket-oMeave. This permission to be

at lai^ may easily be forfeited by fresh breaches of the law.

Strmgent conditions are endorsed upon the licence and well

known to every licence holder (see Ticket-of-Leave).

Farther modifications have been introduced from time to

time m the British penal system, tending mostly to milder

discipline, more intelligent classification of pnsoners and a

certain amelioration of their lot. In its general outlines the

system as set forth above has been maintained, but the depart-

mental committee appointed in 7S95 important

recommendations which were presently adopted in part. The
committee was dissatisfied with the moral results achieved

and thought that more attention should be paid to reformatory

processes. They believed that ^ few inmates left prison better

than when they came in.** Recommittals were frequent and
recidivism on the mcrease. imprwomnent was not sufficiently

delienrent to the habitual criminal claas, and small attention

was paid to the redamation of less hardened offenders The
views of this committee were embodied m a Penal Servitude

bill winch was long debated; but became law in 189S, It
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emplusized the excellence of the system devised in 1879 for the

s'*gregation of the comparatively innocent from convicts hardened

in crime. The system of the “ star class as originally estab-

lished provided that the prisoner never previously convicted

should be kept absolutely apart^ at chapel, labour, exercise and
m quarters, from his less fortunate fellows who had already been

imprisoned The rule was strictly enforced and with the most
conspicuous results, so that little more than i % of “ stars

have been re-convicted when once more at large The privilege

of the star ''
is only accorded after careful inquiry and reason-

able proof that the individual has never before been sent to

prison. Reference is made to the police at the time of con-

viction, and the duty of looking mto previous and present

character is \ery stnctly performed The inquiry is continuous

and may be prolonged mto the sentence, then, if necessary,

correction is applied But as a matter of fact very few mistakes

are made It is obvious that »vrongful admission mto the
“ star class might be fraught with mischievous consequences,

and It IS well known that a first sentence does not necessarily

mean absolute unacquaintance with crime For administrative

convenience the stars —whose name comes from the scrap

of crimson cloth worn on cap and jacket sleeve—have been
generally concentrated at Portland, and employed m labours

specially allotted to them, for the most part demanding a higher

rate of intelligence than the general average shown by convicts.

Moulders, blacksmiths, carpenters, tinsmiths, stonemasons^

bookbinders, painters and vaiious other trades and handicrafts

are the peculiar province of the “ stars.”

The Prison Act of 1898 made some marked changes m penal

discipline. One was the strict limitation of corporal punishment
to offences of mutiny and gross personal violence to officers,

where previously it might be inflicted for many forms of mis-

conduct, and it can onlynow be adjudged under great restrictions

It was feared that the removal of this powerful deterrent would

adversely affect discipline, but on the contrary, the yearly average

of prison offences has diminished from 147 to 131 per thousand
prisoners, and it has been felt by the authorities that the lunita-

tion was salutary and wise Another change w^as the power giv en

to courts of law to differentiate between offenders by ordering

them one of three classes of treatment rangmg from severe to

less rigorous The first of these divisions was akm to that of

former first-class misdemeanants; the second division was
allotted to persons guilty of trivial offences not amounting to

moral depravity^ the third division was apportioned to serious

crime calling for severe repression, mvolving strict separation for

the first twenty-eight days with “ hard labour ” (now an obso-

lete expression, since all prison labour is now^adays accounted
“ hard ”). The scheme was judicious, but courts have been slow

to make use of its provisions. Yet a third improvement was
permission conceded to prisoners locked up in default of pay-

ment of fine, to obtain a reduction of time proportionate to part

payment of the fine The numbers under both categories are

considerable, and taken together show a steady mcrease in the

ten years from 1892 {wh«i the acts first came into effect) to

1902, the figures being 33,802 in 1892 and 51,302 m 1902
Imprisonment, albeit somewhat modified and diluted, con-

tinues to be used as the duef penalty and most trusted panacea
for all crime. The medicme is so simple in application and
so easily available that it js served out almost automatically

and indifferently to every law-breaker
,
the pickpocket and the

buii^ar are locked up next door to tl^ clergyman at variance

with his bishop; the weak-kneed and self-mdulgent drunkard

rubs shoulders with the political zealot who has endangered

the peace of nations. There is an enormous mass of so-called

crime m England which is not crime at all, and stiU is perpetually

penalized by an infliction of impnsonment for such short periods

as to be perfectly futile The bulk of the offences for which

It IS meted out are trivial and ununportot. Eighty-three per

cent, of the annu^ convictions, summarily and on mdictment,

followed by committal to gaol, are for misconduct that is dis-

tinctly non-criminal, such as breaches of municipal by-laws and

police regulations, drunkenness, gaming and offences under the

vagrancy acts The leniency of the senteni es indicates the com-
paratively trifling character of the wrongdoing. Forty per cent,

of the males and 39 % of the females were sent to prison for

periods of a week or less, on the other hand, no more than 4 %
were sentenced to six months and under, only2% were imprisoned

for terms between six months and one year; and *75 % to more

than one year. The question will arise some day whether it

IS really necessary to maintain fifty-six local prisons, with all

their elaborate paraphernalia, their imposing buildings and
expensive staff, to maintain discipline m daily life and msist

upon the proper observance of customs and usages, many of them
of purely modem invention Of course there is m most cases

the alternative of a fine, the non-payment of which entails the

imprisonment, yet a penalty imposed on the pocket is so clearly

the proper retribution for such misdeeds that better methods

should be devised for the collection of fines.

The chief aim of penal legislation should mdeed be either

to keep gaols empty or to use them only where distinct reduction

m the number of offenders, whether by regeneration or by con-

tinuous wathdraw^al from noxious activity, can be obtamed An
axiom based upon this view has been formulated, and although

paradoxical it may well be quoted here. The great aim and

object of all penal processes, it has been said, should be the

recognition of the general principle of dividing all offenders

mto two categories (i) those who ought never to enter a gaol,

and (2) those who ought never to be allowed to leave it. Praise-

worthy efforts to compass the first end have been made m recent

legislation. The First Offenders Act m 1887 had the effect of

postponing sentence and sparing these offenders from incar-

ceration subject to their good conduct. An average of about

4500 thus escaped impnsonment m the five years between 1893
and 1897, average of 5500 the five following years

The gam m this was great, seeing that no more than 6 to

8 % were actually sent to gaol after the commission of a
second offence, and that there was therefore a very distinct

saving m expense of maintenance of prisoners incarcerated.

The value of this act is to be seen m its wide adoption. It is

m force in some of the states of the American Union It was
adopted in France by the Bercnger law of 1891, and in Belgium,
where 14 % of sentences of imprisonment m one year and a half

were postponed. In some countries the concession has been
accompanied by admonition. The Summary Jurisdiction Acts,

by which large numbers of mmor offenders were discharged on
bail, or subjected to fines or very brief terms of imprisonment,
have also tended to dimmish the prison population enormously.
The number annually discharged mcrea^ from 33,000 m
1893 to 51,302 in 1902. This excellent system has commended
Itself to many countries and it is now adopted by the bulk of

governments and jurisdictions owing allegiance to the British

Crown.

Two new systems of applymg imprisonment have commended
themselves to English admmistrators, and both have been

effected by the Prevention of Crime Act 1908. The first is a
new method for educating and reforming young offenders,

already on the frontiers of habitual crime, no longer chiklrea,

but at an age still susceptible of permanent improvement; the

second is the legal acceptance cA the principle of indefinite

detention, the willingness to inflict an indeterminate sentence

on those who have already forfeited the right to be at large.

Both these measures originated m the United States. The
Borstal scheme of a juvenile-adult reformatory has been to

some extent planned on the institutions of Elmira Fehimiatoiy

in the state of New York and of Concord m Massachusetts (see

Juvenile Offenders) Side by side with the new processes

mtroduced, the idea of the indeterminate sentence was started

and put in practice, by which release was made to depend upon
reasonable hope of amendment and sentences were prolonged

until It was more or less certain that the treatment had resulted

in cure.

Other ineasures are set forth in the new classification of

convicts, prescribed by the secretary of state in the rules sub-

mitted by him to the House of Commons m 1904. AH convicts
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are classed m three categories, viz. (A) the Ordinary division;
(B; the Habitual Offenders’ division, and (C) the Long Sentence
division.

The “ A ” or Ordinary division comprises aU ordinary con-
victs under old rules who are still separated into the three classes

of “ star,” intermediate and recidivist, as provided by the act
of 189S The qualifications for each class are clearly laid down
Only those never previously convicted, or known as of not
habitually criminal or corrupt habits, are eligible for the ‘‘ star

”

class The mtermediate class takes those not previously con-
victed but deemed unsuitable as stars ” from antecedents
and generally unsatisfactory character The recidivist class
IS for those previously sentenced to penal servitude or whose
record shows them to have been guilty of grave and persistent
crime

These three classes begin with cellular confinement, but for

varying periods, the first for three months, the second six

months and the third for nine months, m all cases subject to

a medical report upon mental and physical condition. Female
convicts pass the first three months of their sentence in separate
cells

The ** B ” division indicates the worst penalties to be inflicted

upon habitual criminals. There is no recognition whatever of

the prmciple of the indeterminate sentence The law merely
prescribes the forfeiture of all remission. The convict is not
eligible for release or licence, but when the time of conditional

liberation would have formerly arrived the case is submitted

to the authorities and dealt with on its merits Early release

depends upon the reports on industry and conduct, and the

prospect of his keeping straight if set free He may have to
“ do ” his whole time but not an hour beyond it

Certain privileges are conceded to the “ B ” division to com-
pensate those in it for the loss cf remission They wear a special

dress, a band of blue cloth on the left arm, they may earn an

extra gratuity and spend a part of it in buying extra food or

articles of comfort and relaxation, they may take their meals

m association, converse at them or at exercise, but not at

labour

The C ” division has been designed for convicts serving long

sentences, who have gained all possible privileges in the early

years of sentence and have little or nothing to expect further

until the last year of their sentence, when they may earn an
additional gratuity But after ten years they may enter the
** C **

division, earn a special gratuity therein, and enjoy the

various privileges accorded to the “ B '' or habitual criminals’

division with the additional advantage that there is no inter-

ference with their remission

Still milder and more humanitarian prison treatment was

that put forward by the home secretary in 1910 in his speech

already referred to. In it he suggested that the following

reforms should be carried out, some by administrative order

and some by future legislation (i) time for the payment of

fines inflict^ for minor offences; (2) disciplinary treatment

outside prison for all offenders under 21 years of age, (3)
punishment of those guilty of offences not involving moral

turpitude to be relieved of all degrading features; (4) the

reduction of the period of solitary confinement to a maximum
of one month; (5) and the abolition of the ticket-of-leave

system. It was also proposed to give four lectures or

concerts a year m convict prisons

Prisons in other Countries—The general progress made in pnson
treatment will be best realized by a brief survey of penal institutions

m the principal countries of the world It will be convenient to take
them alphabetically

X Austria-Hungary—^The regime of cellular confinement has not
been universally adopted

,
only six prisons are built on that principle

and no more than 15 % of the whole number of pnsoners can be
subjected to the system Cellular separation is not inflicted for
long penods, the mmimum being six months and the maximum
three years The bulk of the prisoners live and labour in common
A great feature has been the execution of public works by prisoners

in a state of semi-liberty beyond prison walls—the practical adoption
of the so-called ” Insh ” or intermediate prison—^and good results

arc seen in road-makmg and the improvement of nver courses.

2. Belgium,—This country has spared neither pams nor money
in carrying out penal processes, and the Belgian prisons are examples
of the cellular system prolonged to the utmost hmits of human
endurance There is a minimum of ten years, but the individual
may elect to continue in separation, or be transferred to partial
association A new school of Belgian criminologists has been headed
by M ih*ins, the chief of the prison department, who has protested
that to hope the vicious, hardened offender, after a long ^tention,
“ surrounded with every attention, soaked with gooc> counsel, will

leave his cell regenerated,” is a Utopian dream f

3 British Dominions beyond the Sea —The principle of cellular
separation was accepted as far back as 183O and the model prison of
Pentonvillc, openetl m i8a2, has since been copie<l throughout the
civilized world. The cellular system has been adopted in all British
colonies with various modifications, and prisons built on modem
prmciplcs are to be found in Canada, Australia, New Zealand and
the Cape of Good Hope India retains association as the system
most suitable for its criminal classes, with other methods generally
abandoned m Great Britain, such as the employment of wGl-
conducted pnsoners as auxiliaries in prison discipline and service,

deportation is still the penalty for the worst offences and is earned
out on a large scale and with satisfactory results in the Andaman
Islands In Egypt since the establishment of British control a very
marked change has been introduced in prison affairs

4 Denmark —In Denmark all convicted pnsoners pass through
several stages, from cellular treatment to the intermediate prison
and conditional liberty Two new prisons on the latest model have
been erected at Copenhagen, one for males and the other for females
The smaller gaols for short terms are mostly on the cellular plan

5 France —France has devoted very considerable attention to
prison matters and is now practising the two extremes of treatment,
the strict cellular isolation of the Belgian system and the penal exile

or transportation which was long the English rule
6 Germany - The unifiecl German Empire has not as yet adopted

one system of prison treatment, and its various component kingdoms
still retain independence m views and practice
Baden has a well-known cellular prison at Bruchsal, but separation

is not imposea for more than four years and associated labour is

earned out in another quarter of the pnson
Bavana has four cellular prisons, the chief being at Munich and

Nuremburg, but the collective system also obtains.
Prussia having declared for the cellular system constructed the

well-known Moabit prison in Berlin, also those of Ratibor in Silesia

and of Herford in Westphalia, while those of Graudenz, Breslau,
Werden and Cologne have been added since The total number of

separate cells to-day is 11,041 against 3247 m 1869 Two new
cellular prisons, Luttnnghausen and Saarbruck, have recently been
added Frankfurt lias a good prison on the Pentonville (London)
plan, so has Hamburg, and new buildmgs have been erected at

Wohlan, Siegburg, Breslau and Munster Separate cells in Prussia
had increased in 1896 from 3247 to 6573 The cellular regime is

applicable to pnsoners between i8 and 30, and to first offenders of

50 years of age, the term being fixed by the governor of the gaol,

but never exceeding three years
Saxony established a penitentiary at Zwickau in 1850 and in its

earlier management cxlubited exaggerated kindness to its inmates.
Both the cellular and the associate systems obtam,
Wurttemberg has accepted the cellular system There are
nsons for females at Heilbronn, and for males at Ludwigsburg and
tuttgart, in Wurttemberg itself the regime is collectivo

7 Holland has followed her nearest neighbour Belgium and has
now at command separate cells sufficient to receive the whole
number of her prison population. The system of unbroken seclusion,

prolonged to five years, is maintamed with strictness

8 Italy —Although acceptmg the principle of cellular imprison-
ment, IWy has not adopted it largely, partly from want of funds
and not a little because the current of thought has set against it

The really penal establishments are 77 m number, the great ergastolo

of San Stefano bemg one Agncultural labour for convicts has been
tried m colonies of coaUi (or those provisionally released) planted
out m the islands of the It^ian archipelago.

9 Norway —The separation of Norway, as an mdependent state,

from Sweden has produced no great change in its prison institutions,

which still follow the Imes of the neighbouring country.
10 Portugal —There are three or more celhilar prisons at Lisbon,

Coimbra and Santarem, and the system of strict separation when
first adopted m 1884 was expected both to amend and deter.

II. Sweden—Prmcc Oscar of Sweden was one of the earliest

adherents of cellular imprisonment, and at his urgent representation

penitentiary reform was warmly espoused m His influence

18 still felt, and the system in force in Norway and Sweden is progres-

sive from strict separation to workmg outside the cell, Sweden,
which adopted the cellular system in 1842, has now cells sufficient

for pnsoners sentenced to two years and less There are three

pnncipal central prisons, one at Langholm near Stockholm, a second

at Maimo and a tnird at Mya Varfet near Gothenburg
12 United States,—The penal system of the Unitfd States vanes

between being the most advanced and the most backward in the

civilized world. At one end of the scale arc the numerous bad
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county gaols and the horrors of the convict lease system m the
southern states, now nearly extinct, at the other such modern and
well-cquippcd reformatones as Elmira and Concord (see Juvenile
Offenders). The worst feature is the mdiscnmmate association

sometimes seen of all inmates, bond and free, the convicted and
accused, even witnesses against whom there is no shadow of a charge
arc sometimes imprisoned among felons Nor is it only in distant

corners of the great continent that this criticism applies, though
constant improvements arc removing the grounds for it It is only
a short time since the local gaol in the city of New York, “ the

Tombs,"' a house of detention for pnsoners awaitmg trial, was
described m an official report to the state legislature as a disgrace

It is defective in eveiy modem appliance It is dark, damp and
ill-ventilated . . , worst of all is the hideous system of keeping two
or three men m a cell , a means of mdescnbable torture to a decent
man and a prolific source of vice and crime to a cnmmal Such
treatment of dogs would be gross cruelty ” This buxldmg has, how-
ever, now been pulled down, and a new and better one has taken its

place The administration of prisons rests mainly with the various
state authorities, and there is no federal or general system which
would introduce uniformity of treatment The federal government
has no mfluence or control except for offences against the federal

laws, regulating comage, postal service, the revenue and so forth

Prison management is essentially a local concern, but some general

features are common to all states, such as the rule that while petty
offenders and prisoners awaiting trial arc under county and city

jurisdiction, the state takes charge of all persons convicted of

serious crimes Ihe state prisons receive by far the largest propor-
tion of the crunmal population, more than half the general total

being imprisoned therein Some of them are models of cleanliness

and good order, built on the best and most imposing Imes with large

comfortable cells and an abundance of light and air The earnest

desire of most prison administration is to develop industrial traming
and trade profits side by side with mildness of treatment The latter

sometimes lapses into methods which are not usually thought
compatible with prison discipline, such as the permission to play on
musical instruments, the holdmg of concerts, the privilege of smoking
and chewing tobacco, of receiving baskets of provisions, novels and
newspapers from friends outside

It is worthy of note that prison architecture in the United States

misses many of the gloomy features common to such constructions
The newest prisons are generally lighter, more roomy, better venti-

lated and on the whole more comfortable than even the best lintish

prisons In 1900 Sir E Ruggles Bnse, the English expert on prisons,

declared that “ the purity of the air and the cleanliness of the Ameri-
can prisons arc admirable, and under a very elaborate system of

warming by hot air, a regular and uniform temperature is sustained
throughout the year, which, considering the varying nature of the
climate from extreme heat to cold m,uiy points below zero, is a
considerable engmeenng tnumph ”

Prison Industries — It is an axiom in pnsoii science that enforced
labour cannot easily be made productive No doubt the problem
has been m a measure solved m FngUnd by that useful incentive
to industry, the mark system But the more substantial returns
cannot always be expected with the sedentary employments and
single-handed effort inseparable from the regime of cellular imprison-

ment England tor many years past, in adopting the principle of

Public Works Prisons after a certain short period spent in separa-

tion, has pronounced in favour of open air employment in association

Although the system still has many hostile critics its value cannot be
contested It has been said by a trustworthy authority,^ “ We are
convinced also that severe labour on public works is most benchcial

III teaching criminals habits of mdustry and training them to such
employments as digging, road-makmg and bnck-makmg—work of a
kind which cannot be carried on in separate confinement '* A good
proof of the value of the system as remunerative and healthful,

morally and physically, is seen m the growing desire of other coun-
tries to follow our lead Very similar operations have been carried

out in Austria-Hungary, where large tracts of hand have been brought
into cultivation, and watercourses have been diverted successfully

despite serious difficulties, climatic and physical, m Russia convict
labour has been largely used in the construction of the Trans-sibenan
railway ,

the military operations m the Sudan were greatly aided by
convict labourers engaged m usctul work at the base and all along
the line, Italy passed a law in 1904 enacting outdoor laliour for the
reclamation and drammg of waste lands by prisoners under long
sentence, and France, although much wedded to cellular imprison-
ment, IS beginning to favour extra-mural employment of prisoners

under strict regulations The subject was discussed at the Peniten-
tiary Congress at Budapest in 1905, and a resolution passed recom-
mending extra-mural employment for prisoners of rural origin,

vagrants and drunkards, and those subject to tuberculous disease,
“ so largely the concomitant of cellular confinement."

Prison industries continue to be largely sedentary m character,

they cover a wide range, although the conditions of life are for the
most part artificial. Most trades and handicrafts are practised,

such as shoemakmg, tailonng, carpentry, the work of white- and

^ Report of the Royal Commission on Penal Servitude (1878-1879).

blacksmiths, skilful and intelligent workmen, such as the French and
Japanese, find a wide outlet tor their versatile and artistic talent
The well-known products, styled articles de Parts^ prison-made, find

a large sale, and many objects of high art, fine pamtings, cloisonn6
enamels and gold lacquer are among the beautiful products from
Japanese pnsoners. The indoor manufactures followed m British
prisons are not so varied as the foregomg and have been limited by
the protests and objections raised by free or outside labour against
alleged unfair competition Accordingly, the production of goods
has been largely curtailed for the open market and prison labour is

restneted now^ays to supplying articles required for current use
by public departments—such as the navy, army, post office and,
01 course, c*ll prison establishments Prison labour has found an
outlet, therefore, in such work as service blanket making, hammock
making, mail-bag making, the manufacture of cartridge cases, flags,

chopping firewood for barracks and so on, having been diverted
almost entirely from mat-making, once an exclusive prison trade
ongmally invented indeed by pnson task-masters The total

annual value of the labour applied in English prisons has vaned
In 1896-1897 the total accruing from manufactures, farm operations
and the ordinary service of the pnson was the pnson
population in local and convict prisons being 17,614, m 1903-1904
the total amounted to ^^244, 518, the pnson population on the 31st
of March 1904 being 21,117 The gross expenditure was ^^524,289 for

1896-1897, as against ;i6i5,656 for 1903-1904 Figures are not avail-
able for any exact companson of outlay and return in other countries,
but the earnings in European countries generally run to about half
the expenditure In the United States the policy vanes between the
two extremes of making pnsoners sclf-supportmg and of leaving
them in idleness so tliat the whole weight 01 expense falls upon the
state In some states economic considerations have carried the
day

,
m others the stringency of labour law s under the pressure of

labour associations has paralysed all prison industry In the first

mentioned, the contract system, by which a contractor hires the
prisoner's labour from the state, has proved very profitable, but at
the sacrifice of discipline and neglect of reformatory processes upon
the individual This leasmg-out system has been earned further m
some of the southern states, and has produced the convict camps,
wffiich have been much criticized and condemned from the harshness
of the discipline enforced, the many abuses that exist and the meagre
results other than monetary that have been obtained
The modern movement in favour of industrial employment

combined with humane and intelUgcnt considerations has swept
away the more or less barbaric method of enforcing labour by auto-
matic machinery such as the treadmill, crank and shot drill (see

Treadmill)
Authorities —John Howard, State of Prisons in Lngland and

Wales (1784), Cesarc Lombroso, VUomo dehnquente, &c (1899),
Beaumont and A de Tocqueville, Systime plmtentiaire aux Etais-
Urns (1837), Crawford, Report on Penitentiaries (USA, 1838),
Maconochie, Prison Discipline {1856) ,

Dr Guillaume, Progress of

Prison Discipline in Switzerland (1872), Arthur Giittiths, Memorials
of Mtllbank (1873), Chronicles of Newgate (1882) ,

Armingol y Cornet,
Prisons and Prison Discipline in Spam (1874), Stevens, Rdgime des

Habhssements pdmtenUaires en Belgique (1875), F V. Holtzendorf
and von Jagemann, Handhuch des Gefdngniswesens (1877)^ Scagha
Beltrani, Reforma pemtenzaria in lialta (1879), Sir Edmund F Du
Cane, Punishment and Prevention of Crime (1885), Braco, Estudos
penitenctarios e ertmtnaes (Lisbon, 1888), Garofalo, Studio sul

delitto, sulle sut cause e sut mezzi dt represstone (18^), Adolphe
Guillot, Les Prisons de Pans (1890), Tallack, Preventive and Peno-
logical Principles (1896) ,

Sahllas, Vida penal en EspaHa (Madrid)
(A G)

PRISONERS’ BASE (Prisoners’ Bars), an ancient game
much affected by children. The players are divided mto two
sides, each standmg within a base or home marked off at some
distance apart. After preliminary songs and w ar-like challenges,

a player on one side runs out and is pursued by one of “ the

enemy ”, if touched he becomes a prisoner of the side to which

his captor belongs. If another player from the side of the

pursued runs between him and his pursuer, the latter has to

follow him, but the last to leave his base is privileged to touch
any one of the enemy who left his base before him. The rules

of the game are, however, traditional, and necessarily somew'hat

elastic. The end comes, of course, when all of one side have

been captured by the other.

PRITCHARD^ CHARLES (1808-1893), British astronomer,

was born at Alberbury-, Shropshire, on the 29th of February
1808. At the age of eighteen he was enrolled as a sizar at St

John’s College, Cambridge, whence he graduated m 1830 as

fourth wrangler. In 1832 he was elected fellow of his college,

and m the followmg year he was ordained, and became head

master of a private school at Stockwell. From 1834 to 1862

he was headmaster of Clapham grammar school. He then



PRITCHARD, H—PRIVET370
retired to Freshwater, in the Isle of Wight, and took an active

interest in the affairs of the Royal Astronomical Society, of

which he became honorary secretary m 1862 and president in

1866 His career as a professional astronomer began in 1870,

when he was elected Savilian professor of astronomy at Oxford.
At his request the university determined to erect a fine equatorial

telescope for the instruction of his class and for purposes of

research, a sdheme which, m consequence of Warren de Rue’s

munifioent gift of instruments from his private observatory

at Cranford, expanded into the establishment of the new univer-

sity observatory By De la Rue’s advice, Pritchard began his

career there with a determination of the physical libration of

the moon^ or the nutation of its axis In 1882 Pritchard com-
menced a systematic study of stellar photometry. For this

purpose he employed an mstrument known as the “ wedge
photometer ” (see Photometry, Celestial, and Mem RAS
xlvii 353), with which he measured the relative bright-

ness of 2784 stars between the North Pole and about — 10®

decimation The results were published m 1885 in his Urana-
meina Nova Oxmtensts, and their importance was recognued by
the bestowal m 1886 upon him, conjointly with Pnifijssor

Pickering, of the Royal Astronomical Society’s gold medal
He now resolved to try the experiment of applying photography
to the determination of stelUr parallax. With the object of

testing the capabilities of the method, he took for his first

essay the well-known star 61 Cygni, and his results agreed so

well with those previously attamed that he undertook the

systematic measurement of the parallaxes of second-magnitude
stars, and published the outcome m the third and fourth

volumes of the Publications of the Oxford University

Observatory, Although some lurking errors impaired the

authority of the concluded parallaxes this work ranks as

valuable contribution to astronomy, smee it showed the possi-

bility of employing photography in such delicate investigations

When the great scheme of an international survey of the heavens

was projected, the zone between 25° and 31° north decimation
was allotted to him, and at the time of liis death some progress

had been made in recording its meluded stars Pritchard became
a fellow of New College, Oxford, in 1883, and an honorary
fellow of St John’s Q)Uege, Cambridge, m 1886. He was
elected a fellow of the Royal Society m 1840, and ui 1892 was
awarded one of the royal medals for his work on photometry
and stellar parallax He died on the 28th of May 1893

See Proc Roy Soc hv 3, Month, Notices, Roy Astr, Soc hv
198, W E Plummer, Observatory, xvi 250 (portrait!, Astr, and
Astrophysics, xii 592, J. Foster, Oxford Men and tkeo Colleges,

p 206, Hist Re^ster of the Untv of Oxford, p g$^The Times (May 30,

1893) ;C 1 Koouiaon**i Register of Merchant Taylors' School, u 210,
Charles Pritchard, D D , Memoirs of his Life, by Ada i^itchard
(London, 1897).

FRirCHARD, HANNAH (1711-1768), English actress, whose
name before her early marriage—to an actor—was Vaughan,
first attracted attention as a singer at Bartholomew's Fair m
1733* She was soon playmg a wide vanety of parts, mostly
comedy, at the Haymarket, Drury Lane and Covent Garden.
When Garrick became patentee of Drury Lane in 1747 she

joined his company and played with him for twenty years,

her last appearance being as I^dy Macbeth—one of her greatest

rdles—in April 1768, a few months before her death. Her
talents were highly thought of by the critics of the day. Her
daughter, who had studied under Garnck, and whose beauty
created a sensation when she made her d^but (as “ Miss IVit-

chard ”) in October 1756, did not live up to the expectations

then raised. She married in 1762 the actor John Palmer,
retired from the stage at the same time as her mo^ier, and after

her husband’s death married a political writer named Lkyd.
PRfTTLfiWEIX, a residential pansh m the borough of

Southend-on-Sea, and m the SE. parhamentary division of
Essex, England j lying ij m. inland (N.N.W.) from Southend,
with a station on the S^thend branch of Great Eastern
railway. The church of St Mary the Vugin has fine Perpen-
dicular work and traces of Norman work. There are fragments
of a Guniac priory of the 12th century. Pop. (r^oi), 27,245.

PRlVAS,a town of south-eastern France, capital of the depart-

ment of Ard^he, 95 m S by W of Lyons on a branch line of

the railway from that city to Ntmes Pop. (1906), town, 3495,
commune, 7000. Pnvas is situated near the Ouv^ze, here joined

by the Mezayon and Chazalon. The town is the seat of a pre-

fecture, a court of assizes and a tnbunal of first mstance. Other
mstitutions are training colleges for both sc^^cs, a communal
college and a lunatic asylum for the departments of Ard^che
and Drome. Silk-millmg is earned on. The rearing of silk-

worms and the cultivation of the mulberry are widespread
industries There are mines of iron ore m the vicinity Trade
IS m silk, tanned leather, game, chestnuts and fruit preserves
Pnvas IS first heard of m the i2tli century, as a possession

of the counts of Valentinois, and subsequently became the seat

of a separate barony One of the strongholds of the Reformed
Faitli, it suffered terribly durmg the Wars of Religion In-

effectually besieged by the royal troops m 1574, it passed m 1619,
by the marriage of the heiress of the barony, Paule dc Chambaud,
into the possession of the vicomte de Le&trangc,a Roman Catholic

I

noble. A general rising followed, and m 1629 it was besieged

!
and taken by Louis XIII It was reduced to rums, and the

king decreed that it should not be again inhabited, but m 1632,

some of the townspeople having fought agamst Lestrange,

who had joined Montmorency’s rebellion, the inhabitants were

allowed to return. Some ancient liouses, which escaped the

general destruction, are stiil standing.

PRIVATEER^ an armed vessel belonging to a private owner,

commissioned by a belligerent state to carry on operations ot

war The commission is known as letters of marque. Accept-

ance of such a commission by a Bntish subject is foi bidden

by the Foreign Enlistment Act 1870 Privateermg is now a

matter of much less importance than it formerly was, owing

to the terms of art i of the Declaration of Pans, April 16, 1856,

Pnvateenng is and remains abolished ” The declaration

binds only the powers who are signatories or who afterwards

assented, and those only when engaged m war with one another

The United States and Spam have not acceded to it, but though
it did not hold as between them in the war of 1898, they both

observed rt Privateers stand in a position between that of

a public ship of war and a merchant vessel, and the raismg of

merchant vessds to the status of warships has m recent wars

given rise to so much difficulty in distmguishing between volun-

teer war-ships and privateers that the subject was made one of

those for settlement by the Second Hague Conference (1907)
The rules Adopted are as follows .

—

1. A merchant-ship converted mto a war-ship cannot have
the rights and duties appertaining to vessels havmg that status

unless it is placed under the direct authority, immediate control

and responsibihty of the power the flag of which it flies.

2. Merchant-ships converted mto war-ships must bear the

external marks which distinguish the war-ships of their nation-

ality.

3. The commander must be m the service of the state and
duly commissioned by the proper authorities. His name must
figure on the list of the officers of the fighlmg fleet.

4. The crew must be subject to military discipline.

5. Every merchant-ship converted mto a war-ship is bound
to observe m its operations the laws and customs of war.

6 A belligerent who converts a merchant-ship into a war-

ship must, as soon as possible, announce such conversion in the

list of Its war-ships.

In connexion with the conversion of the Peterburg ” and
Smolensk ” on the hij^h seas durmg the Russo-Japanese

War, and the ruse by which they came through the Bosporus

and the Dardanelles, it was agreed, after a vain attempt to solve

the question in a way satisfactory to all parties, that subject

of whether the conversion may take place upon the hig^ seas

should remain outside the scope of the convention. (X. Ba.)

PRIVET9 in botany, the vemaoular name of Ligusttum} a

genus of Oleacjeae, containmg about thirty-five species, natives

^ Other vernacular names for the common species are prim,
pnmprint, primwort and primrose.
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of temperate and tropical Asia; only the common pnvet
IS a native of Europe. They are shrubs or low trees

with evei^^recn or nearly evergreen <^)posite entire leaves,

and (dense clusters of smdl, white, tubular four-parted flowers,

enclosing two stamens and succeeded by small, globular,

usually black berries, each with a single pendulous seed

The best-known species is the common European privet,

L. vtdgare, which makes good hedges, L. ovaltfdtum (a

native of Japan) thrives by the seaside and even m towns,

there is a yellow-leaved variety (var vartegaium), the leaves

beooniuig white as they get older. L luadum (China) is taller

and handsomer There are numerous varieties of L, vulgare in

cultivation, var. buxtfoltwn has broader and more persistent

leaves, var. fructuduieum has bright yellow fruit, var. pendtdum
has long weeping branches, and var. vartegaium has the leaves

variegated with bright yellow L. japomcum, L Massalon-

gtanum (Khassia Hills) and other species are also cultivated

Mock-privet is Phtllyreaj a member of the same order and a

small genius of ornamental hardy evergreen shrubs, natives of

the Mediterranean region and Asia Minor
PRIVILEGE, in law, an immunity or exemption conferred

by special grant in derogation of common right The term is

derived from pnvtlef'tum, a law specially passed in favour of

or against a particular person In Roman law the latter sense

was the more common, in modern law the word bears only the

former sense Privilege in English law is either personal or

real—that is to say, it is granted to a person, as a peer, or to a
place, as a university The most important instances at present

existmg m England are the privilege of parliament (see Pari ia-

ment), which protects certain communications from being

regarded as libellous (see Libel and Slander), and certain

privileges enjoyed by the clergy and others, by which they are

to some extent exempt from public duties, such as serving on
juries Privileged copyholds are those held by the custom of

the manor and not by the will of the lord There are certain

debts in England, Scotland and the United States which are

said to be privileged—that is, such debts as the executor must
first apply the personal estate of the deceased, in payment,
for example, of funeral expenses or servants’ wages. In English

law the term “ preferred ” rather than “ pnvil^ed ” is generally

applied to such debts. There are certain deeds and summonses
which are pnvileged m Scots law, the former because tliey require

less solemnity than ordinary deeds, the latter because the

ordinary tnductae are shortened m their case (see Watson, Law
Diet., sv ''

Privilege ”)

In the United States the term privilege is of considerable

political importance. By art iv § 2 of the constitution, “ the

citizens of each state shall be entitled to all privileges and im-

munities of citizens in the several states ” By art. xiv § i of

the amendments to the constitution (enacted July 28, 1868),
“ no state shall make or enforce any law whi^ shall abridge

the privileges or immunities of cituens of the United States
’’

It will be noticed that the former applies to citizens of the states,

the latter to citizens of the Umt^ States. The mteution

of this clause (art. iv
) was to confer on the citizens of each

State, if one may so say, a general citizenship, and to communicate
all the ponvil^es and immunities which the citizens of the

same state would have been entitled to under the like circum-

stances ” (Story, ConsHMwn of the United States, § 1806)

The clauses have several times been the subject of judicial

decision m the Supreme Court With regard to art. iv
,
it was

held that a state l^nce tax dbcriminating against commodities

the production of other states was void as abndgmg the privi-

leges and immunities of thecitizens of such other states(HWi v
State of Maryland, 12 Wallace’s Reports, 418). With regard

to art. xiT. I, It was held that its mam purpose was to protect

from the hostile legislation of the states the pnvikg^ and
nnmnnities of citizens of the United States, looking more especi-

ally to the then xecent admission of negroes to political rights.

Aoomdingly it was held that a ^nt of exclusive right or privi-

lege of mamtaimng slaughter-houses for twenty-one years,

imposing at the same time the duty of providing ample con-

veniences, was not unconstitutional, as it was only a police

regulation for tlie health of the people {The Slaughter-House

Cases, 16 Wallace, 36) The same has been held of a refusal

by a state to grant to a woman a licence to practise law {Bradwell

v. The State, 16 Wallace, 130), of a state law confinmg the rights

of suffrage to males {Minor v Hoppersett, 21 Wallace, 162), and
of a state law regulating the sale of intoxicating liquors {Barter

tneyer v. Iowa, 18 Wallace, 129) Suits to redress the depriva-

tion of privilege secured by the constitution of the United States

must be brought in a United States court It is a crime to

conspire to prevent the free exeruse and enjoyment of any
privilege, or to conspire to deprive any person of ecjual privileges

and immunities, or under colour of law to subject any inhabitant

of a state or territory to the deprivation of any privileges or

immunities {Revised Statutes of United States, §§ 5507, 5510,

S5 »9)

PRIVY COUNCIL. The origin of the privy council dates

back substantially to the Norman period of English history.

The commufie concilium, the assembly, in theory, of all the

tenants-iivchief of the Oown, had attached to and included

in It a group of officers of state and of the royal household,

who with a staff of clerks and secretaries carried on the executive,

judicial and financial business of government This group,
of necessity permanent, it is suggested, formed the curta regts,

and appears to have consisted of the chancellor, the chief

justiciary (so long as the office lasted), the treasurer, the steward,

the chamberlam, the marshal and the constable, together with the

two archbishops and anv other persons the king might choose

to appoint Their duties were to advise the king in matters

of legislation and administration, to see justice done and
generally to execute the roy al will. Such a blend of advisory,

executi'^e and judicial power could exist only in a simple con-

dition of affairs, and therefore it was to be expected tliat as

government bec'ame more settled, and so more complicated,

a separation of powers would inevitably follow The change

came quickly (Juite early finance was dealt with by a small

section of the court convened at the exchequer chamber, this

soon developed into a separate department controlled by the

treasurer, managmg Uie re\ enue and deciding all suits connected
with Its administration. A little later the court of king’s liench

and the court of common pleas grew into being, and by the end
of the reign of John these two courts were finally separated

from one another and from the curia The establishment of

separate courts of justice, altliough relieving the curia of much
of its work, did not deprive it of all judicial powder. The king

was the fountam of justice, and where redress could not be

obtamed in the ordinary way, either from the greatness of the

disputants, through private oppression, or because no other

means existed, resort still remained to the Crown, either in the

first instance or when all other courses had failed the petitioner

Relieved of financial detail and the bulk of Us judicial work,

the curia continued to develop on the lines of an advisory and
admimsirative council. Becoming promment as a council of

regency during the minority of Henry III , it quickly assumed
definite form as the conedtum regts. Under Edward I. “its

members take an oath; they are sworn of the council—swearmg
to give good advice, to protect the king’s mterests, to do justice

honestly, to take no gifts ” (Maitland, Const HtsL p 91). At
this period in addition to the great officers of state the judges

and a number of bishops appear among the members. One of

the most important duties of the council was to advise the

Crown m matters of legislation. Dunng the fourteenth and
fifteenth centuries, ordinances in subordinate matters appear to

have been made regularly by the kmg m council and accented as

l^(al by parliament and by the judges. In early parliamentary

days It was also part of the council’s duty to put mto legis-

lative form the petitions sent up by the Commons. Frequently

the statute in its final form did not correspond with the petition,

and the Commons were continually ooxnplaming of the council’s

unwarrantable interference Eventually by the reign of Henry

VII. the counal had ceased to mterfere, the petitions being

drawn in the form of a bill, and enacted without alteration.
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During the 14th century the conaltum regts had become

definitely distinct as well from f>arliament as from the courts

of law. Under Henry IV. in 1404 the council numbered
nineteen—three bishops, nine peers and seven commoners The
members held office at the king’s pleasure, they are sworn to give

their best advice and are well paid for their work They meet
continually, though the king is often absent, but their proceed-

ings are committed to writing Maitland (Const Hist p 199)
sums up the work as follows “The function of the Council

IS to advise the King upon every exercise of the royal power
Every sort of ordinance, licence, pardon, that the King can issue

is brought before the Council Sometimes Parliament trusts

It with extraordinary powers of legislation and taxation, to raise

loans and the like It is to the advice of the Council that the

King looks in all his financial difficulties ” The powers of

the council naturally varied with the character of the king

Quiescent and obedient under a strong king, its influence was
re-asserted under a weak one, and when infant kings sat on

the throne, for all practical purposes it became the ruler of the

land

In spite of the existence of regular courts of law the council

continually interfered with affairs of justice Many attempts

were made by it to set aside or to disregard the judgments of

the ordinary courts, but by the beginning of the 1 5th century

parliament had forcibly intervened, and the council gave in

Repeatedly statutes were passed during the reign of Edward
III with a view to checking the council’s original jurisdiction

in criminal matters, but without effect, as in the reigns of Henry
IV and his son the Commons are found still petitioning against

the practice Yet during the period under review parliament
|

IS continually enaf ting that certain offenders are to be punished
j

by and at the discretion of the council Evidently such a

tribunal, quickly and informallv constituted, bound by no legal

rules and maxims, proved a useful engine for sharp and speedy

punishment In 1487 was passed an act (3 Hen VII c i) which

IS accounted the creator of the Court of Star Chamber Perjury,

not, bribery of jurors and misconduct of officials had grown
rife, and the act authorizes certain members of the coundl to

call offenders before it, to examine them, and if satisfied of

their guilt, to punish them In later years a committee of the

council appear to have sat and exercised a widely extended

(riminal jurisdiction, inflicting every kmd of punishment short
|

of the death penalty This body became known as the Court
j

of Star Chamber and remained in existence until its abolition

by act of parliament in 1641

During the 14th century many petitions relating to civil

disputes were presented to the council and were frequently

taken into consideration by it on the ground that extraordinary

remedies were required, either from lack of legal form or owing
to influential private oppression Eventually where the courts

could decide, it became the practice of the council not to inter-

fere, but where no relief could be obtained the council passed

the petition on to the chancellor In course of time the petitions

went direct to the chancellor, and m this manner the equity

jurisdiction of the court of chancery was established The
act of 1641, which abolished the Court of Star Chamber, also

formally forbade the council to meddle with civil causes

During the Tudor period the council grew in importance, it

became useful to the Crown as a vehicle for straining prerogative

to the utmost By the act 31 Hen VIII. the king’s procla-

mation acquired the force of law, and for a short period the

king in council had concurrent legislative power with parlia-

ment. Henry’s statute was repealed by i Edw VI c 12 and the

legislative supremacy of parliament re-established In 1 553 the

council numbered forty members—four bishops, fourteen peers

and the rest commoners The increase m the number of its mem-
bers, the direct and often indepiendent communication between
the C rown and its secretaries, and the strong personality of the

Tudor sovereigns quickly reacted on the work of the council

It had become too large for consultative purposes and the

sovereign began a practice, which quickly grew, of consulting

only its important members. In this way, within the council

Itself, there appears a small inner ring— a true privy council—
the parent of the cabinet of later day s

The struggle of James I and Charles I for absolute power
and finally the Rebellion, ended by leaving the council for the

I

time being impotent. The act of 1641 had not only abolished

I

Its special criminal jurisdiction but forbade its interference

m civil cases, while the growth of the SecrHaria^ had gradually

removed the bulk of its administrative powers. In the end
there was little left for it but occasional meetings to give legal

sanction to orders it had no concern with, and on the judicial

side to act as a court of final resort m Admiralty matters and
for all civil and criminal appeals from the courts of the Crown’s
dominions beyond the seas

In the reign of Charles II an attempt was made to revive the

usefulness of the couni il A scheme was prepared by Sir William
Temple in 1679 and accepted by the king A representative

council of thirty members came into being and attempted to

carry out the new scheme, but the king, after a short trial,

held to his old opinion that the numbers of the council made
It “ unfit for the secrecy and despatch which are necessary

in many great affairs ” Once more the king returned to his

confidential committee^ his cabal, out of which the cabinet of the
future grew Under William III faction flourished and made
general agreement at the council board impossible George I

,

Ignorant of the English language, never appeared at its meetings,

with the result that the direction of affairs passed into the hands
of a committee of ministers— the cabinet

Although the true privy (ouncil is the cabinet, the name is

to-day given collectively to a large number of eminent people

whose membership and position are titular only. All members
of the cabinet if not already privy councillors become so on
appointment to cabinet office. Occasionally, subordinate

members of the ministry and some of its private supporters
are made privy councillors as a special distinction The lord

chancellor, the lords of appeal in ordinary, the president of the

probate division, the lord president of the court of session in

Scotland, the lord justice clerk and the lord advocate of Scotland
are always privy councillors, as are the archbishops of Canterbury
and York and the bishop of London In 1897 all the premiers

of the self-governing colonies were made privy counc illors. Of
recent years, retired ambassadors, judges, retired civil servants

and persons distinguished m science, letters and arts have been
appointed The custom seems also to be growing of using

the honour of privy councillor to reward political supporters

who do not wish for hereditary titles The collective title of

the council is “ the Lords and others of His Majesty’s Most
Honourable Privy Council.” The members are addressed as
“ Right Honourable ” and wear a state uniform. The appoint-

ment IS informal, the new privy councillor simply being invited

by the king to take his seat at the board. He is then sworn m,
and his name placed on the list. Office lasts for the life of the

so\ereign and six months after, but it is the modem custom for

the new sovereign to renew the appointment.

Meetings of the whole council are held at the beginning of

a new reign or when the reigning sovereign announces his or her

marriage The lord mayor of London is then summoned to

attend The whole council might also be summoned on other

occasions of state and ceremony.
The formal meetmgs of the council are attended by the few

councillors concerned with the orders to be issued These are

generally ministers or officials The chief officer of the council

IS the lord president, now a cabinet minister of the highest

rank, but without departmental duties The office of clerk of

the council dates from 1540 and his signature is necessary to

authenticate all orders.

The administrative work of the council has always been done
through committees, and during the last two centuries in spite

of changed conditions this rule has been preserved in theory.

The board of trade, the IocaI government board, the education

department and the board of agriculture were all committees of

the council Now, of course, these so-called committees are

state departments presided over by ministers responsible to
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parliament. The existing jurisdiction of the council is both
administrative and judicial.

Admtntstrattve—This jurisdiction depends chiefly upon statutory
authority, which practically makes of the privy council a subordinate
legislature It is found impossible for parliament to enact long and
intricate measures dealing with departmental detail, hence a general
measure is passed and the privy council is authorized under the act
to draw up orders in council which of course have the full force of

law. This power is exercised usually by committees to which
matters are referred by the Crown in council, the departments of

state concerned settling the details Other examples ot administra-
tive work are the universities committee, with temporary powers
under the Universities Act (1877), and the committee of council
for the consideration of charters 01 incorporation under the Municipal
Corporations Act (1882b the lattci a work of considerable difficulty

and delicacy and usually earned out in close consultation with the
local government board Cases affecting the constitutional rights

of the Channel Islands arc referred to a committee for the affairs of

J ci sey and Guernsey The committees report to the Crown in council,

and their report is adopted and enforced by an older in council
published in the Gazette Among other acts confernng administra-
tive powers on the privy council are the Pharmacy Act (1852), as

amended by 31 & 32 Vict c •121, the Medical Act (1858), the
Foreign Enlistment Act (1870), the Destructive Insects Act (1877b
the Contagious Diseases (Animals) Act (1878),the Dentists Act (1878),
the Veterinary Surgeons Act (1881)

Judicial—fey the 3 & 4 Will IV c 41 a judicial committee
of the council was constituted It consists of all the members of the
council holding or having held the office of lord president or lord

chancellor or certain high judicial offices enumerated in the act

By the Appellate Jurisdiction Acts of 1876 and 1887 other high
judicial offices arc included All the lords of appeal in ordinary are
members of the committee Under the act of 1833 the king may also

appoint any other two persons, being councillors By the acts of

1833 and 1887 two persons having been Indian or Colonial judges
may be appointed, and such appointments carry an annual salary

of 1^00 By an act of 1895 any of the chief justices of certain colo-

nies who arc also privy councillors may be appointed to the com-
mittee, but not moic than five such appointments mav be made
Under this act certain colonial chief justices now sit In appeals
under the Clergy Discipline Acts three bishops sit as assessors In
colonial Admiralty appeals two nautical assessors attend These
assessors are merely technical advisers, and have no part in any
decision Appeals also he from consular courts and pnze courts

The decisions of ecclesiastical courts are subject to review by
the committee, the sovereign being the "supreme governor " of the
Church, but no appeal is competent where the case is one for the
exercise of the bishop's discretion In these ecclesiastical cases

the committee does not profess to expound and settle doctrine with
ecclesiastical authority it merely interprets the laws of the Church
In matters relating to ritual history and precedents are taken mto
account Appeals also he from vice-admiralty courts abroad, the
Channel Islands, the Isle of Man, India and all the colonics As a
rule they he as of right when the value of the matter at issue is of a
certain amount (the amount varying accordmg to the appeal rules

of the different foreign possessions! and in a few other cases. Recent
legislation, at the instance of the colonies, has to some extent
further restricted the right to appeal. Appeals he at the discretion

of the committee on leave being obtained by petition for special

leave to appeal. All proceedings are by petition (sec Petition)
which IS aodressed to the Crown in council in the first instance The
judicial proceedings of the council are in reality conducted like an
ordinary case in the courts of law Counsel are heard, and the
ordinary rules of law and legal practice followed, and costs taxed

Judgment is given by motion which takes the form of advice to

the Crown, and whatever may ha\ e taken place privately in discus-

sion between the members, outwardly the committee is unanimous
Within recent years it has been suggested that the appellate luns-

diction of the House of Lords and the privy council should be
coalesced, and thus constitute one final court of appeal for the whole
empire. Besides the appellate there exists m the sovereign m
council an original jurisdiction in questions concerning boundaries
between dependencies, the extent of charters and the like Until
recently the council dealt with the petitions to extend the tune
patents were protected, but this work has now been given by
statute to the controller-general of patents

Ireland has its own pnvy council. The lord-lieutenant takes the
place of the Crown There is little real work and the distinction of

membership is titular as in England Scotland has had no pnvy
council since the Act of Union which provided for one council for

Great Britain British colonies with parliamentary government
have cabinets or committees of ministers, borrowed from the
English model, but no pnvy council In France, before the
Revolution, the king had a council which bore some resemblance to

the English t3rpe (see France Law and InsMuHons) In Germany
a " privy council " (Geheimes Rats-Kollenum, Gehetmes Conseil,

Staatsfat), which under the pnnee formed the supreme organ of

government, formerly existed ih the various states of the cr^ire,

and out of this the ministries developed m the 17th century These

were oraginally committees of the council (Geheimes Konferenz,
Geheimes Kabtnett, &c ), which, as in England, gradually absorbed its

functions In some of the German states, howcvei it still survives
as the " council of state " (Staat^rat) and in Wiirttemberg as “ privy
council " (Geheimer Rat) The title Wtrkhcher Geheimer Rat (real

privy councillor), with the predicate Lxcellenz is given to the highest
officials That of Geheimer Rat simply is very generally, eg m
Prussia, given to high officials, usually with the addition of the
branch of the service to which they belong, e g Geheimer Finanzrat,
Geheimer Justizrat The title is also sometimes purely honorary,
e g that of Geheimer Commerzienrat, bestowed on eminent men of

business (G E *)

PRIVY PURSE IS the amount set apart m the civil list (qv)
for the private and personal use of the sovereign m England.
During the reign of Queen Victoria it was £60,000 a year, but
on the accession of Edward VII the amount was fixed at

£110,000 a year, which was the amount paid to the last sovereign

(William IV) who had a queen consort. The official who is

charged with all payments made by the sovereign for his pnvate
expenses or chanties is termed the keeper of the privy purse.

The department of the keeper of the privy purse to the sovereign,

assumed its existing shape inThe earlier part of the last century.

Under Queen Vutona the offices of keeper of the pnvy purse

and private secretary were combined As now organized these

branches of the royal household consist of the private secretary

and the keeper of the privy purse, two assistant pnvate secre^

tanes and keepers of the pnvy purse, and a secretary, assistant

secretary" and several clerks of the privy purse These officials,

though of the royal household, are not in the department of the

lord steward or the lord chamberlain, but are of the king’s

personal staff

PRIVY SEAL, a seal of the United Kingdom, next m impor-

tance to the great seal, and occupying an mtermediate position

between it and the signet The authority of the privy seal was
principally of a twofold nature It was a warrant to the lord

chancellor to affix the great seal to such patents, charters, &c
,

as must necessarily pass the grcM seal (more paiticularly letters

patent {qv) It was also the authoritv required for the issue of

money from the exchequer, and was appended to documents
of minor importance which did not require the great seal

Previous to the Great Seal Act 1884, letters patent confernng

any dignity, office, monopoly, franchise or other privilege were
always passed under the privy seal before passmg under the

great seal

Lord Privy Seal is the title of the officer who had the custody

of the pri\y seal He was originally known as the “ keeper of

the pnvy seal.” The importance of the office was due to the

desire of the privy council and the parliament m the 14th and
15th centuries to place some check on the issue of public money,
as well as to prevent the use of the great seal by the sovereign

without any intermediary except the lord chancellor. The lord

pnvy seal first appears as a minister of state in the reign of

Edward III. Until 1537 he was always an ecclesiastic, but is

now more usually a temporal lord He is the fifth great officer

of state, and takes rank next after the president of the council

and before all dukes

See Anson, Law and Custom of the Constitution (1896).

PRIZE, or Prize of War (Fr. prise, from prendre, to take),

a vessel or cargo captured by a belligerent on the high seas;

also the act of capture. Under Blockade, Contraband, and
Nfutrai ity will be found details of existing practice as regards

infringements of international law which expose neutrality

vessels and cargoes to capture and trial m a prize court. Under

War will be found the application of international law in rela-

tion to the pnvate property of subjects and citizens of belligerent

states as between them We treat here of the manner of

dealing with prizes after they have been brought into the juris-

diction of the prize court

Under the law in force at the beginning of 1910 the subject

was governed by the follow ing English acts : the Naval Prize

Act 1864 (27 & 28 Vict. c. 25); the Colonial Courts of Admiralty

Act 1890 (53 & 54 Vict. c. 27); the Supreme Court of Judicature

Act 1891 (^4 & 55 Vict c s. 4), and the Prize Courts Act

1894 (57 & 58 Vict. c. 39). A new Naval Pnze Act was,
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however, already in contemplation, repealing the acts of 1864
and 1894, consolidating and re-enacting their mam provisions

and making such statutory provisions as will permit of the

ratification of a convention adopted at the second Hague
Conference (1907) for the establishment of an International

Prize Court

The Convention referred to above contains an elaborate scheme
of 50 articles setting out the constitution and procedure of the

court. It begins with the following declaration of its objects :

—

\iiiniated bv the clt^ire to settle in an equitable manner the
diifcrtncts uhich sometimes arise in the course of a na\al war m
connexion with the decisions of national prize courts

CxMi'^idering tliat, if these courts are to continue to exercise then
functions m the manner determined by national legislation, it is

desirable that in ctitam cases an appeal should be provided under
conditions conciliating, as far as p^issible, the public and private
interests mvoh ed in matters of prize
Whereas moreover, the mslmition of an intei national court,

whose jurisdiction and procedure would be carefully defined, has
seemed to be the best method of attaining tins object*

Conv inccd, finally, that in this manner the hardships consequent
on naval war would be mitigated; that, m particular, gcxid relations

will be more easily m.iintaintd betw een belhijfei ents and neutrals, and
peace better assured

It prescribes that the court shall he composed of fifteen mem-
bers out of the whole panel (art 14) Of these Great Britain,

France, Germany, Austna-Hungary, Russia, Italv, the United
States and Japan each appoint one (art 15) A st hedule of the

other powders is appended to the Convention, under which they

take then* turn to sit to the number of seven, making up together

the prescribed fifteen As composed under the first \ ear’s

distribution, the other judges would be appointed by Argentina,

Colombia, Spam, Greece, Norway, Holland and Turkey
There are also full provisions as to the procedure and conduct

of the proccedmgs in the court, but the only provisions of concern

to general readers arc those relating to international law, which
are as follows —

I The validity of the capture of a merchant-ship or its cargo is

decided before a prize court in accordance with the present conven-
tion when neutral or enemy property is inv olved

2, Jurisdiction m matters of pnze is exercised m the first instance
by the pnze courts of the bcUigerent captor
The judgments of these courts are pronounced in public or are

officially notified to parties concerned who are neutrals or enemies

3 The judgments of national prize courls may be brought before
the international pnze court —

I When the judgment of the national pnze courts affects the
property of a neutral power or individual

,

II when the judgment aficx:ts ent my property and relates to —
(fl) Cargo on board a neutral ship

,

(6) An enemy ship captured in the temtonal waters of a
neutral power, when that power has not made the
capture the subject of a diplomatic claim,

(r) A claim based upon the allegation that the seizure has been
effected in violation, either of the provisions of a con-
vention in force between the belligerent powers, or of an
enactment issued by the bclLgcrcnt captor

The appeal against the judgment of the national court can be
based on the ground that the judgment was wrong either m fact or
in law

4 An appeal may be brought •

—

1 By a neutral power, rf the judgment of the national tribunals
injunoubly affects its prooerty or the property of its

nationals (art 3 [(1 )]b or if the rapture of an enemy vessel

IS alleged to have taken place in the territorial waters of

that power (art 5 (m.) (6))

;

M By a neutral individual, if the judgment of the National Court
injuriously affects his property (art 3 (1 )), subject, how-
ever, to the reservation that the power to which he be-
longs may forbid him to bring the case before the court,
or may itself undertake the proceedings m his place,

III By an individual subject or citizen of an enemy power, if

the judgment of the national court injuriously affects his
property in the cases referred to m art 3 (11 ), except that
mentioned in paragraph (b)

5 An appeal may also be brought on the same conditions as in
the preceding article, by persons belongpmg either to neutral states
or to the enemy, deriving their rights from and entitled to represent
an individual qualified to appeal, and who have taken part in the
proceedings before the national court Persons so entitled may
appeal separately to the extent of their interest.

i

The same rule applies In the case of persons belonging either to I

neutral states or to the enemy who derive their rights from and are
entitled to represent a neutral power whose property was the subject
of the decision

(y When, in accordance with the above art 3, the inter-

national court has jurisdiction, the national courts cannot deal
with a case in more than two instances The municipal law of the
belhgermt captor shall deride whether the case may be brought
before the inte Tiational court after judgment has been given m first

instance or only after an appeal
^

If the national courts fail to give judgment within two years from
the date of capture, the case may be carried direct to the inter-
national conrt

7 If a ouestion of law to be decided is covered by a treaty in force
between the bt Ihgercnt captor and a power which is itself or whose
subject or citizen is a party to the proccedmgs, the court is governed
by the provisions of tne said treaty

In the absence of such provisions, the court shall ^tpply the rules

of international law If no generally recognized rule exists, the
court shall give judgment in accordance with the general prmciples
of nistice and equity
The above provisions apply equally to questions relating to the

order and mode of proof
If, m accordance uith art j (11 ) (c), the ground of appeal is the

violation of an enactment issued by tne belligerent captor, the corurt

shall enforce the enactment
The conrt may disregard failure to comply with the procedure laid

down in the legislation of the belligerent cajitor, when it is of opinion
that the consequences of complymg therewith are unjust and
inequitable

8 If the court pronounces the capture of the vessel or cargo to be
valid, they shall be disposed of m accordance with the laws of the
belligerent captor

If it pronounces the capture to be null, the court shall order
restitution of the vessel or cargo, and shall fix, if there is occasion,
the amount of the damages If the vessel or cargo have been sold
or destroyed, the court shall determine the compensation to be given
to the owner on this account

If the national prize court pi onounced the capture to be null, the
court can only be askerl to decide as to the damages

9 The contracting powers undertake to submit m good faith to
the decisions of the international prize court, and to carry them out
with the least possible delay

The British delegates, in their report on the work of the

Conference, wrote that it was to them a subject of satisfaction

that they had been able to accomplish the task thus laid upon
them, not, indeed, m the form of an adaptation of the machinery
of the existing court, but in the form of a new institution ”

,

and that the convention drawn appeared to them to be a very
noteworthy step m the history of law as the first attempt to

constitute a really international court, and as the first device

I

to produce uniformity m any branch of mternational law.^^ Here,
however, the delegates overstated the scope of the work done,
and in order to obtain that uniformity a further conference was
held m London ("Dec iqoS-Feb 1909) “ to amve at an agreement
as to what are the generally recognized rules of international

law within the meaning of art. 7
” of the Convention The

London Conference drew up a series of rules which it declared
“ cxirrespond in substance with the generally recognized prm-
c iples of international law ” on Blockade (g v.). Contraband of

War (<7 V ), Unneutral service. Destruction of Neutral Prizes,

Transfer to a Neutral Flag, Enemy Character, Convoy 7j
),

Resistance to Search and Compensation. These rules, if ratified,

will bind the international court

The proposal to submit captures in war to a special inter-

natronal jurisdiction has often been made, and in fact it suggests

Itself whenever there are two opmions concerning the justice

of a prize court's decision.

The Institute of International Law m 1887, after adopting
a very full code of prize law, consisting of no fewer than 12a
articles and covering every branch of the subject, forwarded
them to the different European governments, with the expression
of a wish that “ m the future reform might take a still more
complete shape by the institution of an mternational tribunal

for trial of prize cases
"

The subject was brought up at the session in 1905 at Chris-

tiania Off the International la^w Association. The discussion

showed that there was much to be said on both $tdes» Mr
Justice Phillimore tntrr altos seemed favourable to the insti-

tution of an independent court of appeal only.

This was the position of the discussion at the opening of the
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second Hague Conference in June 1907, when the British and
German delegates announced that they had been instructed

to present schemes for the establishment of an interna-

tional court of appeal m matters of naval prize. Two projects

were simultaneously presented on behalf of Great Britain and
Germany
The original English idea was to secure the adaptation

”

of the machinery of the existing Hague Court to the purposes

of an “ International Tribunal of Appeal ” from decisions of

belligerent prize courts The official instructions, published

in the correspondence respecting the Second Conference '

observed, in reference to the proposal, that the “ judgments of

the tribunal in such cases would piobably prove the most

rapid and efficient means whu h can, under existing conditions,

devised for giving form and authority to the tanons of inter-

national law in matters of prize.” The instructions continue

that theadvantages would far outweigh any difficulty which might
arise from the fact that some alterations m the municipal laws

of this country, and probably also of other states, would be

required, and that “ H.M Government considered that if the

Hague Conference accomplished no other object than the con-

-»titution of such a tribunal, it would render an inestimable

service to civilization and mankind ”

The objection to the existing system is that the judge is ap-

pointed by the belligerent state whose interest it is to condemn
the capture, that his bias, if any, is against the neutral interest

But will there be no room in an international prize court for

bias against the belligerent ? Representing as we do,” said

Mr Choate at the sitting of the iithof July, “ a widely extended

maritime nation, and a nation which hopes and confidently

expech always in the future to be a mutral nation^ we deem the

establishment of an international court of prize by this Con-

ference to be a matter of supreme importance.’’ The converse

may obviously be as important for a mxtion whu'h, with its vast

dependencies, cannot with equal confidence expect to remam
a mere spectator among the rivalries of expanding states in

different quarters of the globe. The interests of the civilized

world m time of war are divisible into three groups, namely,

the respective mtercsts of the two belligerents, and the interest

of the neutrals. In practice the interest of the neutrals is

against the making of captures. Under the system hitherto

prevailing it is the judge appointed by the captor who decides

whether the capture was a legitimate one or not. It may be
contended, however, that he hears the cause and gives his judg-
ment m the face of the whole neutral world, at all times the

larger part of civilized mankind, and one which has now infinitely

greater facilities for making its voice heard than it had a century

earlier, when a powerful belligerent maritime state was, out of

all proportion to any neutral combination, able to enforce its

views as regards neutral property (T Ba
)

PRIZREN (also wntten Prt^ren, Prtsrend, Prizrendt, Prezdra

and Perzertn), the capital of the sanjak of Prizren, m the vilayet

of Kossovo, Albania, European Turkey, 65 m E. by N. of

Scutari, on the river Bistntza, a left-hand tributary of the

White Dnn Pop (1905), about 30,000, chiefly Mahommedan
Albanians, with a minority of Roman Catholic Albanians,

Serbs and Greeks, Prizren is beautifully situated 1424 ft

above sea-level, among the northern outliers of the Shar Planma.
To the north-west a fertile and undulating plain, watered by the

White Drm, extends as far as Ipek (42 m ) A good road con-

nects Prizren with the Ferisovich station on the Salonica-

Mitrovitza railway (37 m ) The citv is the seat of a Roman
Catholic archbishop, a Greek bi^op, and a Servian theological

seminary Its chief buildings are the citadel and many mosques,

one of which is an ancient Byzantine basilica, originally a

^ Pnnee von Bulow was credited with suggesting in hfis corre-

spondence on the question of the Bundesratn that a tribunal of

arbitration should be instituted to deal with all questions of capture
At any rate, on the 19th of |anuary 1900 he wrote that the German
government had proposed that all thejpomts then in dispute should
be submitted to arbitration The British government declared
their concurrence in the institution of a tribunal to arbitrate upon
claims for compensation

Servian cathedral In its bazaars an active trade in agricultural

produce, glass, pottery, saddlery, and copper and iron ware is

carried on, but the manufacture of fire-arms, for which Prizren

was long famous throughout European Turkey, has suffered

greatly from foreign competition.

Prizren has sometimes, though on doubtful evidence, liecn

identified with the ancient Tharendus or Theranda. In the
12th century it was the residence of the kings of Servia, and the

sanjak of Prizren forms part of the region still called Old Servia

{Stara Srhtya) by the Slavs. From the i3lh century to the

i6th Prizren had a flourishing export trade with Ragusa, and it

has always been one of the prmcipal centres of commerce and
industry in Albania

PRJEVALSKY [Przhevalsky], NIKOLAI MIKHAILOVICH
(1839-18S8), Ru^slan traveller, bom at Kirabory, in the govein-

ment of Smolensk, on the 31st of March 1839, was descended
from a noble Cos.sack family He was educated at the Smolensk
g>nnnasium, and in 1855 watered an infantry regiment as a
subaltern In November 1856 he became an officer, and four

years later he entered the academy of the general staff From
1864 to 1866 he taught geography at the military school at

Warsaw, and in 1867 he was admitted to the general staff and
sent to Irkutsk, where he started to explore the highlands on
the banks of the Usun, the great southern tributary of the

Amur This occupied him until 1869, when he published a
book on tlie Usun region, partly ethnographical in character.

Between November 1870 and September 1873, accompanied
by only three men and with ridiculously small pecuniary re-

sources, he crossed the Gobi desert, reached Peking, and, pushing
westwards and south-w^estwards, explored the Ordos and the

AJa-shan, as well as the upper part of the Yangtsze-kiang. He
also penetrated into Tibet, reaching the banks of the Di Chu
over By this remarkable journey he proved that, for resolute

and endunng men, travelling in the Central Asian plateaus was
easier than had been supposed. The Russian Geographical

Society presented him with the great Constantine m^al, and
from all parts of Europe he received medals and honorary
diplomas The work m which he embodied his researches was
immediately translated into all avilized languages, the English
version, Mongolia

^
the Tangut Country, and the Solitudes of

Northern Tibet (1876), being edited by Sir Henry Yule. On his

second journey m 1877, while endeavounng to reach Lhasa
through east Turkestan, he re-discovercd the great lake Lop-nor

(q V ),
which had not been visited by any Europiean since Marco

Polo. On his third expedition in 1879-1880 he penetrated, by
Hami, the Tsai-dam and the great valley oi the Tibetan river

Kara-su, to Napehu, 170 m. from Lhasa, when he was turned

back by order of the Dalai Lama. In 1883-1885 he undertook
a fourth journey of exploration in the wild mountain regions

between Mongolia and Tibet On these four expeditions he
made collections of plants and animals of inestimable value,

includmg nearly twenty thousandzoological and sixteen thousand
botanical speamens Amon^ other remarkable discoveries were
those of the wild camel, ancestor of the domesticated species, and
of the early type of horse, now known by his name {Eguus
prjdvalsktt) PTjevaJsky’s account of his second joiiniey, Frmn
Kid]a, across the Ttan-Shan, to Lop-nor, was translate into

English in 1879. In September 1888 he started on a fifth

expedition, intending to reach Lhasa, but on the ist of November
he died at Karakol on Lake Issyk-kul. A monument was
erected to his memory on the shores of the lake, and the Russian
government changed the name of the town of Karakol to

^zhevalsk (q.v,) in his honour.

PROA (Malay, prau), the general term m the Malay language
for all vessels, from the sampan or canoe to the square-rigged

karpal, but in western usage confined to the swift-saihng craft

that the pirates of the Indian Ocean made familiar to sailors in

eastern waters The chief points which characterize these

vessels are that while the weather-side is rounded the Ice-side

IS flat from stem to stern, that both stem and stem are exactly

similar m shape, and that there is a small similarly shaped hull

swung out from the side of the mam hull on poles, which acts
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as an outrigger and prevents the vessel heeling over The main
hull carries the mast rigging and an enormous triangular-shaped

sail.

PROBABILISM (from Lat proharey to test, approve), a term
used both in theology and in philosophy with the general

implication that in the absence of certainty probability is the

best cntenon Thus it is applied in connexion with casuistry

for the view that the layman in diffiailt matters of conscience

may safely follow a doctrine inculcated by a recognized doctor

of the church This view was originated by the monk Molina

(1528-1581), and has been widely employed by the Jesuits

In philosophy the term is applied to that practical doctrine which
gives assistance in ordinary matters to one who is sceptical in

respect of the possibility of real knowledge : it supposes that

though knowledge is impossible a man may rely on strong

beliefs m practical affairs This view was held by the sceptics

of the New Academy (see Scepticism and Carneades) Opposed
to “ probabihsm ” is “ probab*liorism ” (Lat probabtltoty more
likely,) which holds that when there is a preponderance of

evidence on one side of a controversy that side is presumably
right.

PROBABILITY (Lat probabtltSy probable or credible), a term
which in general implies credibility short of certainty

The mathematical theory of probabilities deals with certain

phenomena which are employed to measure credibility This

Deacription measurement is well exemplified by games of chance

mnd DivUioali a park of cards is shuffled and a card dealt, the
of the probability that the card will belong to a particular
Subjoct.

jg measured by—we may say, is—the ratio i 4,

or J; there bemg four suits to any one of them the card might
have belonged. So the probability that an ace will be drawn
is as out of the 52 cards in the pack 4 are aces So the

probability that ace will turn up when a die is thrown is J The
probability that one or other of the two events, are or deuce, will

occur is J If simultaneously a die is thrown and a card is dealt

from a pack which has been shuffled, the probability that the

double event will consist of two aces is i x 4 divided by 6 x 52,

as the total number of double events formed by combining a
face of a die with a face of a card is 6 x 52, and out of these 1x4
consist of two aces.

The data of probabilities are often pnma facie at least of a
type different from that which has been described For example,
the probability that a child about to be bom will be a boy is

about o 51 This statement is founded solely on the observed
fact that about 51 % of children born (alive, in European
countries) prove to be boys The probability is not, as in the

instance of dice and cards, measured by the proportion between
a number of cases favourable to the event and a total number of

possible cases Those instances mdeed also admit of the mea-
surement based on observed frequency Thus the number of

times that a die turns up ace is found by observation to be about
i6’6 % of the number of throws; and similar statements are

true of cards and coins ^ The probabilities with which the

calculus deals admit generally of being measured by the number
of times that the event is found by experience to occur, in pro-

portion to the number of times that it might possibly occur.

The idea of a probable or expected number is not confined to

the number of times that an event occurs; if the occurrence of

the event is associated with a certain amount of money or any
other measurable article there will be a probable or expected

amount of that article For instance, if a person throwing dice

IS to receive two shillings every time that six turns up, he may
expect in a hundred throws to win about 2 x 16 6 (about 33*3)

shillings If he is to receive two shillings for every six and one
shilling for every aa, his expectation will be2xi6 6-fixi6d
(50) shillings The expectation of lifetime is calculated on
this principle. Of 1000 males aged ten say the probable number
who will die in their next year is 490, in the following year 397,
and so on; if we (roughly) estimate that those who die in the

first year will have enjoyed one year of life after ten, those who
die in the next year will have enjoyed two years of life, and so on

;

‘ Cf note to par. 5 below.

then the total number of years which the 1000 males - aged ten

may be expected to live is

I X 1000 -f 2 X (1000 — 490) -f- 3 (1000 — 490 — 397) -f . .

Space as well as time may be the subject of expectation. If

drops of ram fall in the long run with equal frequency on one
point—or rather on one small interval, say of a centimetre or

two—on a band of finite length and negligibly breadth, the

distance which is to be expected between a point of impact in the

upper half of the line and a point of impact in the lower half has

a definite proportion to the length of the given line.^

Expectation in the general sense may be considered as a

kind of average ^ The doctrine of averages and of the deviations

therefrom technically called “ errors ” is distinguished from the

other portion of the calculus by the peculiar difficulty of its

method The paths struck out by I^place and Gauss have
hardly yet been completed and made quite secure The doc-

trine IS also distinguished by the importance of its applications.

The theory of errors enables the physicist so to combine discre-

pant observations as to obtain the best measurement. It may
abridge the labour of the statistician by the use of samples.^

It may assist the statistician in testing the validity of inductions ®

It promises to be of special service to him in perfecting the logical

method of concomitant variations, especially in investigating

the laws of heredity For instance the correlation between the

height of parents and that of children is such that if we take a

numl)er of men all of the same height and observe the average

height of their adult sons, the deviation of the latter average

from the general average of adult males bears a definite propor-

tion—about a half—to the similarly measured deviation of the

height common to the fathers The same kind and amount of

correlation between parents and children with respect to many
other attnbutes besides stature has been ascertained by Professor

Karl Pearson and his collaborators’^ The kinetics of free

molecules (gases) forms another important branch of science

which involves the theory of errors.

The description of the subject which has been given will

explain the division which it is proposed to adopt. In Part I

probability and expectation will be considered apart from

the peculiar difficulties incident to errors or deviation from

averages The first section of the first part will be devoted to

a preliminary inquiry into the evidence of the primary data and

axioms of the science. Freed from philosophical difficulties

the mathematical calculation of probabilities will proceed in the

second section The analogous calculation of expectation will

follow in the third section. The contents of the first three

sections will be illustrated in the fourth by a class of examples

dealing with space measurements—the so-called “ local ” or
** geometrical probabilities Part II is devoted to averages

and the deviations therefrom, or more generally that grouping

of statistics which may be called a law of frequency. Part II.

is divided into two sections distinguished by differences in

character and extent between the principal generalizations

respecting laws of frequency.

Part I —Probability and Expectation
Section I —First Principles,

I. As in other mathematical sciences, so in probabilities, or even
more so, the philosophical foundations are less clear than the
calculations based thereon, On this obscure and controversial

topic absolute uniformity is not to be expected. But it is hoped
that the following summary in which diverse authoritative judgments
are balanced may minimize dissent

2 (i) How the Measure of Probability ts Ascertained—The first

question which arises under this head is on what evidence are the

facts obtamed which are employed to measure probability ? A very

generally accepted view is that which Laplace has thus expressed

® It is more usual to speak of the mean expectation, the average

umber of years per head,

® Below, par 88
* For more exact definition see below, par. 95.

® See Bowley's Address to Section F of the British Association

^

«^^gcworth, Methods of Statistics,” Journal of the Statistical

ociety (Jubilee volume, 1885)
’ See Biometnka, vol lu ” Inheritance ol Mental Characters.”
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' The probability of an event is the ratio of the number of cases
which favour it to the number of all the possible cases, when nothing
leads us to believe that one of these cases ought to occur rather than
the others; which renders them, for us, equally possible **

' Against
this view it is urged that merely psychological facts can at best afford
a measure of belief, not of credibility Accordingly, the ground of
probability is sought in the observed fact of a class or “ senes ** ®

such that if we take a great many members of the class, or terms of
the series, the members thereof which belong to a certain assigned
species compared with the total number taken tends to a certain
fraction as a hrait Thus the senes which consists of heads and tails

obtained by tossing up a well-made coin is such that out of a large
number of throws the proportion giving heads is nearly half

3 These views are not so diametrically (mposed as may at first

appear On the one hand, those who follow Laplace would of course
admit that the presumption afforded by the " number of favourable
cases ** with respect to the probability of throwing either five or stx
with a die must be modified in accordance with actual expenence
such as that below cited * respecting particular dice that they turn
up five or stx rather oftencr than once in three times On the other
hand, the senes which is regarded as the empincal basis of prob-
ability is not a simple matter of fact Th(‘re arc implied conditions
which are not satisfied by the sort of uniformity which ordinarily
characterizes scientific laws

;
which would not be satisfied for instance

by the proportionate frequency of any one digit, eg' 8, in the expan-
sion of any vulgar fraction, though the expression may consist of a
circulating decimal with a very long period ^

4. The type of the scries is rather the frequency of the several
digits in the expansion of an incommensurable constant such as

log II, tr, &c® The observed fact that the digits occur with
equal frequency is fortified by the absence of a reason why one digit

should occur oftener than another ^

5

The most perfect types of probability appear to present the
two aspects proportion of favourable cases given a prion and fre-

quency of occurrence observed a posteriori. When one of these
attributes is not manifested it is often legitimate to infer its existence
from the presence of the other. Given numerous bedches of balls,

each baton numbering say 100 and consisting partly of white and
partly of black balls, if the percentages of white balls presented by
the set of batches averaged, and, as it were, hoverecl about some
particular percentage, eg 50, though we knew as an independent
datum, or by inspection of the given percentages, that the senes was
not obtained by simply extracting a hundred balls from a lar con-
taming a mdlange of white and black balls, wc might still be justified

in concluding that the observed phenomenon resulted from a sjrstem
equivalent to a number of jars of various constitution, compounded
in some complicated fashion So Laplace may be justified m postu-
lating behind frequencies embodied in vital statistics the existence
of «i constitution analogous to games of chance, possibilities

"

or favourable cases which might conceivably be developed " or
discussed ^ On the other hand

,
it is often legitimate to mfer from

the known proportion of favourable cases a corresponding frequency
of occurrence The cogency of the inference will vary accordmg to
the degree of expenence That one face of a die or a com will turn
up nearly as often aj another might be affirmed with perfect confi-
dence of the particular dice which Weldon threw some thousands of
times,* or the coins with which Professor Pearson similarly operated *

It may be affirmed with much confidence of ordinary coins and
dice without specific experience, and generally, where fairplay is

presumed, of games of chance This confidence is based not only
on experiments like those tried by Buffon, Jevonsand many others,*®
but also on a continuous, extensive, almost unconsciously 1 egister^
expenence xn pan matena. It is this sort of expenence which justi-

fies our expectation that commonly in mathematical tables one digit

will occur as often as another, that m a shower about as many drops

* Laplace, Theorte analytique des pYobabxltUs, liv. II. ch i No i,

Cf Introduction,
2 The term employed by Venn in his important Logic of Chance
* Below, par 119
^ ^ g i^T. in the expansion of which the digit 8 occurs once in

ten times in seemingly random fashion (see Mess of Maths 1864,
vol 2, pp I and 39)

® The type shows that the phenomena which are the object of
probabilities do not constitute a distinct class of things Occur-
rences which perfectly conform to laws of nature and arc capable of
exact prediction yet in certain aspects present the appearance of
chance Cf. Edgeworth, ** Law of Error Cam Phil Trans

, 1905,
p 128

* Cf Venn, op ext ch v § 14, and v. Kries on the “ Prinzipdcs
mangelnden Grundes " in his Wahrschexnltchkextsrechnung, ch i § 4,
et (assxm

^ In a passage criticized unfavourably by Dr Venn, Logtc of
Chance, ch. iv. § 14.

* Below, par. 115
* Chances of Death, 1 44
A summary of such experiments, comprising above 100,000

trials, is given by Professor Karl Pearson m his Chances of Death,

will fall on one element of area as upon a neighbouring spot of equal
size Doubtless the presumption must be extended with caution
to phenomena with which we are less familiar For example, is a
meteor equally likely to hit one square mile as another of the earth’s
surface ? We seem to descend in the scale of credibihty from abso-
lute certainty that alternative events occur with about equal fre-
cmency to absolute ignorance whether one occurs more frequently
than the other Tlie empirical basis of probability may appear to
become evanescent in a case like the following, which has been dis-
cussed by many writers on Probabilities ** What is the probabilitv
of drawing a white ball from a box of which we only know that
it contains balls both black and white and none of any other colour
In this case, unlike the case of an urn containing a mixture of white
and black balls in equal proportions, we liave no reason to expect
that if we go on drawmg balls from the urn, replacing each ball after
It has been drawn, that the senes so presented will consist of black
and white in about equal numbers. But there is ground for believing
that in the long course of experiences xn pan matena—other urns of
similar constitution, other cases in which there is no reason to expect
one alternative more than anothtr—an event of one kind will
occur about as often as one of another kind A cross-senes ”

IS thus formed which seems to rest on as extensive if not so definite
an empirical basis as the senes which we began by considering
Thus the so-called ’* intellectual probability which it has been
sought to separate from the material piobability verified by fre-
quency of occurrence, may still rest on a similar though less obvious
ground of experience. This type of probability not venfied by
specific expenence is presented in two particularly important
classes

6 Unverified Probabilities—In applying the theory of errors to
the art of measurement it is usual to assume that pnor to observation
one value of the quantity under measurement is as likely as another
** When the probability is unknown,” says Laplace,*^ ” wc mav
equally suppose it to have any value between zero and unit ” The
assumption is fundamentally similar whether the quantum is a ratio
to be determined by the theorem of Bayes,^*or an absolute quantity
to be determined by the more general theory of error Of this first

principle it is well obser\^cd by l^ofessor Karl Pearson*® ” There is an
element of human experience at the bottom of Laplace’s assump-
tion ” lYofessor Pearson quotes w ith approbation *7 the following
account of the matter ” The assumption that any probability-
constant about w hich we know nothing in particular is as bkely to
have one value as another is grounded upon the rough but solid expe-
rience tliat such constants do as a matter of fact as often have one
value as another ”

7 It may be objected, no doubt, that one value (of the object
under measurement) is often known beforehand not to be as likely
as another The barometnc height for instance is not equally
likely to be 29 in or to be 2 in The reply is that the jpostulate is

only required with respect to a small tract m a certain neighbour-
hood, some 2 m. above and below 29J m in the case of barometric
pressure

8 It is further objected that the assumption m question involves
inconsistencies m cases like the following Suppose observations
are made on the length of a pendulum together with the time of its

oscillation As the time is proportional to the square root of the
length, it follows that if the values of the length occur with equal
frequency those of the time cannot do so, and, inversely, if the
proposition is true of the times it cannot be true of the lengths **

One reply to this objection is afforded by the reply to the former one
For where we are concerned only with a small tract of values it will
often happen that both the square and the square root and any ordi-
nary function of a quantity which assumes equivalent values with
equal probability will each present an approximately equal distnbu-
tion of probabilities It may further be replied that in general
the reasoning does not require the a prion probabilities of the
different values to be very nearly equal; it suffices that they should
not be very unequal and this much seems to be given by expenence.

9 Whenever w e can justify Laplace’s first principle that ** prob-
ability is the ratio of the number of favourable cases to the number
of all possible cases ” no additional difficulty is inv^olv ed in his second

E g ] S Mill. Logic, bk III ch xviu. §2
** Cf Venn, Logic of Chance, ch vi § 24.
** Boole, Trans Roy Soc (1862), ix 251.
op ext Introduction.

** Below, par 130
** Grammar of Science, Qi\ 2,p 146
” From the article by the present w nter on the ” Philosophy of

Chance ” m Mxnd, No ix
, in which some of the views here indicated

are stated at greater length than is here possible.

Cf V Knes, op cit ch 11

On the pnnciple of Taylor’s theorem
,
cf Edgeworth, Phxl Mag

(1892), xxxiv 431 seq
» Cf

. J. S Mill, in the jiassage referred to below, par. 13, on the use
that may be made of an ” antecedent probability,” though ” it

would be impossible to estimate that probabihly with anything
like numerical precision

”

“ Op ext Introduction.
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principle, of which the following may be taken as an equivalent.
If we distribute the favourable cases into several groups the prob-

ability of the event will be sum of the probabilities pertainmg to

each group ^

to Another important instance of unverified probabilities occurs
when it IS assumed without specific experience that one phenomenon
IS ind€j>endcnt of another in such wise that the probabdity of a double
event is equal to the product of the one e\ ent multiplied by the prob-
ability of the other—as m the instance alrcadv gi\en of two aces
occuriing The assumption has been verified with respect to " runs

**

in some games of chance;'* but it is legitimately applied far beyond
I

those instances The proposition that very long runs of particular
digits, $ g of 7, may be expected in the development of a constant
like T—e g a run of tax consecutive sevens if the expansion of the
constant was earned to a mdUon places of decimals-—mav be given
as an instance m which our conviction greatly transcends specific

venficatfon. In the calculation of probable, and improbable, errors,

it * has to be assumed without specific verification that the observa-
tions on which the calculation is based arc independent of each other
in the sense now under consideration With these explanations wc
may accept Laplace's third principle, “ If the events are independent
of each other the probability of tneir concurrence {Vexistence de leur

ensemble) is the product of their separate probabilities
”

^
j

II Interdependent Probabilities —Among the principles of probi-
,

bihties It is usual to enunciate, after Laplace, several other pro-
j

positions ** But those may hero be rapidly passed over as they do ‘

not seem to involve any additional phdosoplucal difficulty

la It haa been shov^n that when two events are independent
of each othtr the product of their separate probabilities forms the
probability of their concurrence It follows that the probability

of the double event divided by the probabdity of either, say the first,

component gives the probability of the other, thestcond component
event. The quotient, wo might say, is the probability that when
the first ev'ent has occurred, the second will occur. The proposition
in tins form is true also of events which are not independent of one
another Laplace exemplifies the composition of such mterdepen-
dent probabibties by the instance of three urns. A.B.C, about which it

IS known that two contain only white balls and one only Idack balls ®

The probability of drawing a white ball from an assigned urn, say C,

IS J. The probablUty that, a white ball having been drav n from C,

a ball drawn from B wdl be white is J I'hcrcfore the probability
of the double event d^a^vlng a white ball from C and also from B is

i X }, or J. The question now anses Supposing we know onl>

the p’robabdity of tne double event, which probability we will call

[15C
j
and the probability of one of them, say [C ] (but not, as m the

case instanced, the mechanism of their interdependence)
; what can

we infer about the probability [B] of the other event (an event such
as m the above instance drawing a white ball from the um B)—the
separate probabihty irrespective of what iiss happened as to the urn
C ? We cannot in general say that [B] cx [BC] divided by [C] but
rather that quotient X i, where A is an unloiown cocfificient which
may be either positn e or negative It might, how c\ er, be improper
to treat A as zero on the ground that it is equally Ukcly (in the long
run of similar data) to be positive or nogativ e For given values
of [BC] and [C], A has not this equiprobable cliaracter, since its

,

positive and negative ranges are not in general equal
,
as appears i

from considering that [B] cannot be less than [BC], nor greater
than unity ^

|

I ^ Probability of Causes and Future Effects —The first principles

which have been estabhshed afford an adequate ground for the
1

rcasonmg which is described as deduang the probabihty of a cause
from an observed event* If with the poet® we may represent a
perfect mixture by the waters of the Po m which the two Doras "

and other Inbutanes arc indiscriminately commingled, there is no
great difference m respect of definition and deduction between the
probability that a certain particle of water siiould Iiave emanated
from a particular source, or should be discharged through a particuiar

1

mouth of the nver. " This pniiciplo," we may say with De Morgan, I

of the retrospective or ' inverse ' probability is not essentially

* Bertrand on '* Probabilit6s compos^es," op cit art. 23
- In some of the expencnccs referred to at par 5
® bcc below, pars 132, 159
* Op cit Introduction
® There is a good statement of them fn Boole’s Laws of Thought,

ch XVI § 7 Cf De Morgan, “ Theory of Probabilities " (Encyc,
Metrop ) , §§ 1 2 seq

® Laplace, op cit Introduction, IV‘ Principe

^

cf V* Principe and
hv TI ch 1 § I

’ In such a case there seems to be a propriety in expressing the
indeterminate elemcxit in our data, not as above, but as proposed
by Boole in his remarkable Laws of Thought, ch xvii

, ch xvin
, § i

(cf Trans Edin Roy, Soc (1857), vol xxi
;
and Trans Roy Soc

,

1862. vol IX , vol clii pt 1 p 251) J
the undetermined constant

now representing the probability that if the event C does not occur
the event B will The values of tnts constant—in the absence of speci-
fic data, and where independence is not presumable—are, it should
seem, equally distributed between the values o and i. Cf as to
Boole's Calculus, Mind, loc ext , ix 230 seq

* Laplace's Sixth Pnnciple • Manzoni

different from the one first stated (Pnnciple Nor tt a new
first prmciplc noccssariiy mvolvod when after ascending from an
effect to a cause we descend to a collateral effect. It is true that m
the mvestigation of causes it is often necessary to have recourse
to the unverified species of probability An instance has already
been given of several approximately equiprobable causes, the several
values of a quantity under measurement, from one of which the
observeil phenomena, the given set of observations, must have, so
to speak, emanated. A simpler instance of two ajitemative causes
occurs m the investigation which J S. Mill has illustrated—whether
an event, such as a succession ot aces, has been produced by a par-
ticular cause, such as loading of the die, or by that mass of “ fleeting

causes " called chance It is sufficient for the argument that the
“a prion" probabilities ot the alternatives should not be v(iy
unequal ^

14. (2) If kether Credibility is Measurable,— 1 he domain of probabili-
ties accorduxg to some authorities does not extend much, if at all,

beyond the objective phenomena which liave been described in the
preceiiing paragraphs The claims of the science to measure the
subjective quantity, degree of belief, are disallowed or minimized
Belief, it IS objected, depends upon a complex of perceptions and
emotions not amen iblc to calculus Morcxivor, belief is not credi-
bility, even if we do believe with more or less confidence in exact
conformity with the measure of probability afforded by the calculus,
ought wc so to believe ? In reply it must be admitted that many ot

tlie beliefs on which wc liave to act arc not of the kind for which
the calculus prescribes It was absurd of Craig to attempt to evalu-
ate the credibility of the Christian religion by mathematical calcula-
tion. But there seem to be a number of <5\mpler cases of which vie

may say with De Morgan " that m the iini\ crsal opinion of those
who examine the subject, the state of mind to which a person ought
to be able to bring himself " is in accordance with the regulation
measure of probabihty If m the ordeal to which Portia's suitors
W'ere subjected there had been a picture of her not in one only, but
m two of the caskets, then—though the judgment of the principal
parties might be distorted by emotion—the unpartial spectator

would normally expect with greater confidence than before that at

any p."irticular trial a casket contaming the likeness of the lady
w’ould be chosen bo the indications of a thermometer may not
correspond to the sensations of a fevered patient, but they serve to
regulate the temperature of a public library so as to secure the com-
fort of the majority This vkw does not commit us to the quantita-
tive precision of Dc Morgan that m a case such as above supposed
we ought to “ look three tmics as confidently upon the arri^ as
upon the non-arnval " of the event. Two or three roughly dis-

tinguished degrees of credibility—vtry pnobablo, as probable as not,
vexy improbable, practically impossible— suffice for the more
important applications of the calculus Such is the character of
the judgments which the calculus enables us to form with respect to
the occurrence of a certam difference between the real value of any
quantity under measurement and the value assigned to it by the
measurement. The confidence that the constants which we have
determined are accurate withm certain limits is a subjc'ctive feeling

which cannot be dislodged irom an important part of probabilities ^
This sphere of subjective probability is widened by the latest develop-
ments of the science so far as they add to the number of constants
for wiuch it is unportant to determine the probable—and improbable
•—error For instance, a measure of the deviation of observations
from an average or mean value was required by the older writers
only as subordinate to the determination of the mean, but now this

standard deviation " (bdow^pai 98) is often treated as an entity
for which it 13 important to discover the limits jf error.'* Some of

the newer methods may al‘o serve to countenance the measurement
of subjective quantity, in so far as they successfully apply the
calculus to quantities not rxlmitting of a precise unit, such as colour

De Morgan, Theo/y of Probabilities, § 19, cf Venn, Logic of
Chanc(

,

ch mi § 9, Edgeworth, “On the Probable Errors of
Frequency Constants," /owm Stat (1908), p 653 The essential

symmetry of the inverse and the direct methods is shown by an
elegant proof which Professor Cook Wilson has given for the

received rules of inverse probability (feature, 1900, Dec 13)
** Laplace's Seventh Pnnciple

Logic, book III ch xviii § 6.

^ Cf above, par 8, below, par 46

Cf. Venn, Logic of Chance, p 126
“ See the reference to Craig in Todhunter, History . of Ptoba-

hfltty Formal Logic, 173
Ibid Cf " Theory of Probabilities" (hneye Metrop), note

to § 5,
" Whciever the term greater or less can be applied there

twice, thrice, 8cc , can be conceived, though not perhaps measured
by us

"

It is well remarked by Professor Irving Fisher (Cipital u^d
Income, 1907, ch xvr.) that Bernoulli's theorem involves a “ sub-
jective" element a "psychological magnitude." The remark is

applicable to the general theory of error of which the theorem of
Bernoulli 13 a particular case (see below, pars 103, lo-i)

In the hands of Professor Karl Pearson, Mr Sheppard and
Mr Yule Cf. par 1^9, below

2® Cf E«lgcworth, Journ Stat Soc (Dec 1908)
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eye qv cufl^cM qi A cX9^ analogy 4$ suppEed i>y the older

wr;yfer« wEp bpjdly h^mdlo mor^ " or subjective advantage, as
wiU be shown under the i^ext head.

15. (3) of Expeotation,—Expectation so far as it involves

probability presents the sanic philosoj^ical questions. They occur
chiefly in connexion with two principles analogous to and deduciblc
fioni propositions which have been stated with respect to probabi-
lity ^ (i

)
The expectation of the sum of two quantities subject to

risk IS the sum of the expectations of each (11 )
The expectation ot

the product of two quantities subject to nsk is the product of the

expectations of c«ich, provided that the risks are mdependent
For example, let one of the fortuitously fluctuating quantities be the
winnings of a player at a game m which he takes the amount A if

he throws ace with a die (and nothing if he throws another face)

Then the expectation of that quantity is JA, or, m n trials (n being
large), the player may expect to win about wJA Let the otliei

fortuitously fluctuating quantity bo winnings of a player at a game
m which he takes the amount B when an ace of anv suit is dealt from
an ordinary pack of c? rds The expectation of this quantity is

or m n tnafs the player may expect to win about «ArH Now
suppose a compound trial at which one simultaneously tiirown a die

aii(l deals a card , and let his winning at a compound trial be the sum
of the amounts which he would have received mr the die and the card

respectively at a simple trial In n such compound trials ho may
expect to win about -h w^B, or the expectation of thi

winning at a compound trial is the sum of the separate expectations
Next suppose the winning at a compound trial to be the product
of the two amounts which he would have received for the die and the
card if played at a simple trial It is zero unless the player obtains
two aces. It is A x B when this double eve4it occurs But tins

double event occurs in the long lun only once in 78 times. Accord-
ingly the expectation of the winning at a compouncl trial at which
the winning is the product of the winnings at two simple trials is the
product of the separate expc*ci<itions What has been shown for

two expectations of the simplest tjqie, where a is the piobability of
an event which l>as been associated with a quantity a, may casil>

be extended to several expectations each of the type

L a,a.j a^aj -f ,

where a,-a, is an expectation of the simplest type, above exemplified,

or of the type ajOj \ ^ OjCg x or a mixture of these types

For by the law which has been exemplified the sum of r expectations
can always be re(}ucoil to the sum of r— i, and then the r— i to r— 4,

amd so on, and tho like is true of products.

ib It shouUl bo remarked that the proviso as to the independence
of the probabilities involved is require only by the i»$iond of the two
fundamental propositicms. It may be dispensed with by tlie first

Thusm the exam^o of interdependent probabilities given by Laplace ®

—throe urns about which it is known that two contain only black
balls and one only white— it a person drawing a ball hrst from C and
then from 13 is to receive x sbiUings every tune he draws a u hito ball,

Iroiii one or othe^ of the um&, he may expect if he performs the

compound operation n times to receive n x 2 K ^x shillings But tlie

expectation of the product of the number of shillings won by drawuxg
a white ball from C and the number of shilhngs won by sdtciwards
drawu^ a white ball from B is not bqt n^x^

17. The first of the two ptiuciples is largely employed m the

practical applications of probabilities The sccona principle is

largely employoil ip tho higher g^ieralizations of the science'* (tho

laws of error demonstratexl in Part 11 ), the requisite independence
of the mvolvod probabihties being mostly of the unverified * species.

18

Expectqtwn of Uhltty —A philosophical difficulty peculiar to

expectation ® arises \vhGa the quantity expccteil has not the objective

cliaracter usually presupposed in the applications of mathematics.
The most signal instance occurs whin the expectation relates to an
advantage, and that advant<vge is estimate^ subjectively by the
amount of utility or satisfaction alfordctl to the jiobscssor Mathe-
matic uins have commonly adopted the assumption made by Daniel
Bernoulli that a srnall mcicase m a pcrsoivs material means or
" physical fortune " causes an increase of satisfaction or " moral
fortune/’ mversely proportional to the physical fortune, and accord-
mgjy t4tat the moral fortune is equateabie to the logarithm of the
physical fprtune*^ The spirit ui which this assumption should be
etnpioyed >vHl ei^pressccf by Laplace when he says ® that the cxpec-

* Below, par. 152
* Consider the equivalent of Laplace's second pnnciple given at

par 9, above, and his third principlo quoted at par. lou

5 Above, par 12.

* In the more familiar form ,
that (of two independently fluctuating

uantities) the mean of the product is the product of the means (cl

zuber, Tkeorte der Beobachtung^fehlsVy p. 133).
® Above, par 6.

® These peculiarities afford some >ustification for Laplace's restric-

tion of the term expectation to “ goods.'* As to the wider detmition
here adopted see bWow, par 94 and par 95, note.

7 Each fortune referred to is divided by a proper parameter
See below, par 69

® Op ctt. Uv II. ch. xiu No 41. Cf. hv II ch. l No 2.
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tation of subjective advantage {I'ejpdrance morale) “ depends on a
thousand variable circumstancos which it is almost always impossible
to define and still more to submit to calculation

'

*^()nc cannot
give a general rule for appreciating this relative value,” yet the
principle above stated in " applying to the commonest cases leads
to results which are oftt n usclul

”

19 In this spirit we may regard Iht logarithm m Bernoulli’s
(as m Malthus^s) tluory as representative of a more general
rrfatjon Ihus generalized the pnnciple has been accepted by
economists and utilitarian philosoj>hers whose judgment on the rela-

tion between material goofls and utility or satisfaction carries weight
Thus Professor Alfred Marshall writes • "In accordance witn a
suggestion made by Daniel Bernoulli, wc may perhaps suppose that
the sitislaction wnich a person derive^ from his income may be
regarded as beginning when he has enough to support life and after-
wards as increasing by equal amounts wdtb ci ery cxfual successive
percentage that is arldcd to hjs income, and \ice versa for loss of

income The general principle is cmbodiciJ in Bentham's utili-

tarian rL.iotniing which has been widely accepted ** The possibility

of formulating the relation between fcelmg and its external cause
18 further supported by Fechner's mvestigations This branch of

Probabilities also obtains support from another part of the science,
the calculation sanctioned by I aplacc, of the disutility incident to

ciTor of measurement Altogether it seems impossible to deny
that some simple mathematical operations prescribed by the calculus
of probabilities are sometimes serviceably employed to estimate
prosj^cctive benefit m the subjective sense of desirable feeling

20 Single Cases and " Sena "—Analogous to the question regard-
ing the standard of belief w Inch arose under a former head, a question
regarding the standard of action arises under the head of expectation
The former question, it may be observed, arises chiefly with respect
to events which arc considered as singular, not forming part of a
senes There is no doubt, there is a full belief, that if we go on
tossing (unloadc-d) dice the event which consists of obtaining either

a fite or a sit will occur in approximately 73 3 % of the trials

The Important question is what is or should be our state of miiul

wnth regard to the result of a tnal which is sut gejterts and not fo be
repeated, like the choice of a casket in the Merchant of Venice ***

A similar ditliculty is presented by singular events, with respect to
volition Is the chance of one to a thousand of the pnze £1000 at a
lotteiy approximately equivalent to £\ m the eyes of a person who
for once, and once only, has the offer of such a stake ? The question
is stparible from one with which it is often confounded, the one
discussed in the last paragraph what is the " moral " value of the
pnze ? The person might be a milhonairc for whom £i and £1000
both belong to the category of small change The stake and the
prize might lx)th bo ” moral ” The better opinion seems that
apart from a systiun of transactions like that in which an insurance
company undortake<^, or at least a ” cross-senos ” of the kind which
soem largely to operate in ordinary life, expectations in which the
risks are v cry aifferent are no longer equateable. So Dc Morgan with
regald to the " single case '' (the solitary transaction in question)

declares that the mathematical expectation is not a suffiaent

approximation to the actual phenomenon of the m^nd when benefits

depeml upon very small probabilities, even when the fortune of the
player forms no pait of the consideration '' fwithout making allow-

ance for the difference between " moral '' and mathematical prob-
abilities] So Condorcet, "If one considers a single man and a
single event there can bo no kind of oi]uality " (between expecta-
tions with v'cry different risks) It is only for the long run— lorsgu'on

embrasse la suite indifime des /venements—that the lule is valid

To the same effect at greater length the logicians Dr Venn and von
Knes Some of tho mathematical wnters have much to learn from
their logical critics ** on this and otlier questions relating to first

principles

Section II —Calculaiion of Probabtltiy,

21. Object of the SecUoJh—ln. the following cJculation^

the principal object is to as( ertain the number of coses favourable

to an event m proporticn to the total number of possible cases.-^^

9 Principles of Economics, book III ch vi § 6
, p 209, ed 4

Cf. below, par. 71
** Some further references bearmg on the subject are given m a

paper by the present wnter on the " Pure Theory of Taxation,"
No. III. Economic Journ (1897), vii 550-551

** Below, par 131

Above, par 14.

Above, par 5

Article on ' Probabilities " (EwtK Metrop ), § 40.

Eisai (1785), pp 144 etacq
Logic of Chance, cli vi 2 j

28
** WahrsctmnltchkeUsncbnuHg, pp 184 seq.

The relations of recent logicians to the older mathematical
writers on Probabilities may be illustrated by the relations of modem
" iustoncal " economists to their more abstract predex^tssors

* Of the two properties w Inch have been found to characterize

probability (above, par. 5)—proportionate (i) number of (equally)

tavouralflc cases and (2) frequency of observed occurrence—the

former especially pertain to the data and quacula of this section.

PROBABILITY



380 PROBABILITY [METHODS OF CALCULATION

The difficulty consists in the enumeration of the cases/’ as

Lagrange says Sometimes summation is the only mathematical

operation employed, but very commonly it is necessary to apply
the theory of permutations and combinations involving multipli-

cation ^

22 Fundamental TJieorent —One of the simplest problems of this
SOI t IS one of the most important Given a mila^ige of things con-
sisting of two species, if n thmgs are taken at random what is the
probability that 5 out of these n thmgs will be of a certain species ?

For example, the milange might be a well-shuffled pack of cards,
and the species black and red

, the quaesttum, what is the probability
that if n Cdjds are dealt, s of them will be black ? There are two
varieties of the problem either after each card is dealt it is returned
to the pack, which is reshuffled, or all the n cards arc dealt (as in

ordmary games of cards) without replacement The first variety
of the problem deserves its place as being not only the simpler, but
also the more important, of the two.

23 At the first deal there are 20 cases favourable to black, 26 to
red When two deals have been maile (in the manner prescribed),

out of 52 2 cases formed by combinations between a card turned up
at the first deal and a Ctud turned up at the second, 26 x 20 cases

are combinations of two blacks, 26 x 26 are combinations of two
reds, and the remainder 2(26 x 26) are made up of combinations
between one black and one red

, 20 x 26 cases of black at the first

deal and red at the second, and 20 x 26 cases of red at the first and
black at the second deal The number of cases favourable to each
alternative is ev idently given by the sev oral terms in the expansion
of (26 -f- 26)®. The corresponding probabihtie*^ are given by aividmg
each term by the total number of cases, viz 52'-^ Similarly, when we
go on to a third de<il, the respective probabilities of the three possible
cases, three blacks, two blacks and one red, two reds and one
black, three blacks, are given by the successive U rms in the binomial
expansion of (26 -f- 26)®, and so on. The rcasonmg is quite general
Thus for the event which consists of dealmg either clubs or spades
(black) we might substitute an event of which the probability at a
single tnal is not Leg dealing heairs. Generally, if p and i — p are
the respective probabilities of the event occumng or not occurring

at a smglc tnal, the respective probabilities that in n trials the event
will occur n tunes, n— i times . . twnce, once or not at all, arc given
by the successive terms in the expansion of 4- (i —/>)]”, of which

expansion the general term is
^

p^(i — />)"-^.

24 The probability may also be calculated as follows. Taking
for example the case in which the event consists of dealing hearts,
consider any particular arrangement of the n cards, ,of wluch s

are hearts, e g the arrangement m which the s cards first dealt
arc hearts and the following n— s all belong to other suits The
probability of the first s cards being all hearts is (^y ,

the probability

that none of the last (n — s) cards are hearts is (J)”-^ Hence the
probability of that particular arrangement occumng is (J)^(J)^"
6ut this arrangement is but one of many, e g that in which the s

hearts are the last dealt, which arc equally likely to occur There arc

as many different arrangements of this type as there are combina-
tions of n thmgs taken together 5 times, that is nllsl{n — 5)! The
probabihty thus calculated agrees with the precedmg result.

25. It follows from the law of expansion for [p -F (i — P)Y that
as n IS increased, the value of the fractions which form the terms
at either extremity diminishes When n becomes very large, the
terms which are in the neighbourhood of the greatest terra of the
expansion overbalance the sum total of the remaining terms ^ Thus
in the example above given, if we go on and on dealing cards (with
replacement) the ratio of the red cards dealt to all the cards dealt
tends to become more and more nearly approximate to the limit J
These statements are comprised m the theorem known as James
Bernoulli's Stated in its simplest form—that " in the long run all

events wiU tend to occur with a relative frequency proportional to
their objective probabihties '* *—this theorem has been regarded
as tautological or curcular. Yet the proofs of the theorem which
have been given by great mathematicians may deserve attention
as at least showing the consistency of first principles ^ Moreover,
as usually stated, James Bernoulh's imports something more than
the first axiom of probabihties ®

26 The generalization of the Binomial Theorem which is called

1 Cf Bertrand's distinction between “ Probabilit6i totales

"

and “ Probabiht^s compos^cs,*' Calcul des probabtltUs, ch. 11. arts.

23, 24
^ Cf Todhunter, History of ProhahtltiVy p 360, and other

statements of James Bernoulli's theorem referred to m the index.
* Venn, op cit p 91
* Some ot these proofs are adduced, and a new and elegant one

added by Bertrand, op ett ch v
* When the degree in which a certain range of central terms tends

to preponderate over the residue of the senes is formulated with
precision, as m the statement given by Todhunter (op cit p 548)
when he is mterpreting Laplace, then James Bernoulli's theorem
presents a particular case of the law of error—the case considered
below m par 103

the “ Multinomial Theorem "
® gives the rule when there are more

than two alternatives at each trial For instance, if there are three
alternatives, hearts, diamonds or a card belonging to a black suit,

the probability that if n cards are dealt there will occur 5 hearts,
t diamonds, and n — s —-t cards which arc either clubs or spades is

27 Applications of 1 undamental Theorem —The peculiar interest
of the problem which is here placed first is that its solution represents
a law of almost universal application the law assigning the frequency
with which different values assumed by a quantity, like most of the
quantities with which statistics has to do, depends upon several
independent agencies It is remarkable that the problem in prob-
abilities which historically was almost the first belongs to the kind
which IS firbt in interest Of this character is a question which
occupied Galileo and before him Cardan, and an even earlier writer
what are the chances that, when two or three dice are thrown, the
sum of the points or pips turned up should amount to a certain
number ? A particular case of this problem is presented by the old
game of “ passcdix " what is the probability Uiat if three dice arc
thrown the sum of the pips should exceed ten ? ^ The answer is

obtained by considering the number of combinations that are favour-
able to each of the different alternatives, 18 pips, 17, 16 . . . ii pips,
which make up the event in question Thus out of the total of

216 (
63

)
combinations, one is favourable to 18, three to 17, and so

on. There are twenty-five chances, as we may call the permutations,
in favour of 12, twenty-seven in favour of ii The sum of all these
being 108, we have for the event in question 108/216, an even chance
More gencially it may be inquired what is the probability that,

if n dice are thrown, the number of points turned up will be exactly 5 ?

By an extension of the reasoning which was employed in the first

jiroblem it is seen that the required probability is that of which
the mdex is 5 m the expansion of the expression

-a;* (5)7-

The calculation may be simplified by writing this expression in the
form

(i)'
[ -m [ - a

"

The successive terms of the expansion give the respective probabilities
that the number m question should be w, w 4- i , . On compnsmg
all the possible numbers among which 5 is presumably included
(otherwise the aswer is zero) Of course we are not limited to six

alternatives, instead of a die we may have a teetotum with any
number of sides The series expressing the probabilities of the
different sums can be written out in general terms, as Laplace and
others have done , but it seems to be of less interest than the approxi-
mate formula which will be given later ®

28 Variant of the Fundamental Theorem—^The second variety of

our first problem may next be considered Suppose that after each
trial the card dealt (ball drawn, &c )

is not replaced in statu quo ante

For instance, if r cards are dealt in the ordinary way from a shuffled
pack, what is the probability that s of them will be hearts (s<i3) ?

Consider any particular arrangement of the v cards, whereof s are

hearts, e g, that in which the 5 cards first dealt are all hearts, the
remaining r—s belonging to other suits The probability of the first

card being a heart is
,
the probabihty that, the first having been

a heart, the second should be a heart is Pf (since a heart having been
removed there are now 12 favourable cases out of a total of 51 cases).

And so on Likewise the probabihty of the (s -f- i)th card being
not a heart, all the prececfing s having been hearts, is 39/(52-5),
the probability of the (5 -f 2)th card bemg not a heart is similarly

reckoned And thus the probabihty of the particular arrangement
considered is found to be

n 12 (n - - I)} 19 38 {39-r-s-i)
52 51 {52 - (s - I)} (52 - j}{52 - (s + I)} {52 -{r- I)}

Now consider any other arrangement of the r cards, e g t oi the 5

hearts to occur first and the remainmg 5 — / last The denominator
m the above expression will remain the same, and m the numerator
only the order of the factors will be altered The probabihty of the
second arrangement is therefore the same as that of the first

;
and the

probability that some one or other of the arrangements will occur
IS given by multiplying the probability of any one arrangement and
the number of different arrangements, which, as in the simpler
case of the problem,^® is the same as the number of combinations
formed by r things taken together 5 times, that is r\ls\ (r—s)l 'The

formula thus obtained may be generalized by substituting n for

• bee Chrystal, Algebra^ ch. xxiu. J 12, or other textbook of

algebra.
7 See Todhunter, History ... of Probability, art. 8; Bertrand,

Calcul des probabthUs, p vii, or the onginal documents.
® As Galileo discerned A friend of his had observed that ii

occurred 1080 times to 1000 times of 12
^ The law of error given below, par 104.
w Above, par. 24
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52. pn for 13, qn for 39 (where -f g = i

,
pn and qn are integers)

A formula thus generalized is proposed by Professor Karl Pearson i

as proper to represent the frequency with which different values
are assumed by a quantity depending on causes which arc not
independent

29 Miscellaneous Examples Games of Chance—The majority of
the problems under this heading cannot, hke the preceding two, be
regarded as conducing directly to statistical methods which aie
required in investigating some parts of nature They are at best
elegant exercises in a kind of mathematical reasoning which is

required in most of such methods Games of chance present some
of the best examples We may begin with one of the oldest, the
problem which the Chevalier de M6r6 put to Pascal when he ques-
tioned How many times must a pair of dice be thrown in order that
it may be an even chance that double six—the event called sonnez—
may occur at least once ? ^ The answer may be obtained by finding

a general expression for the probability that the event will occur
at least once in n trials, and then determining n so that this expres-
sion = J flic probability of the event occurring is the difference

between unity and the probability of its failing Now the proba-

bility of “ sonnez ** failing at a single throw (of two dice) is^ There-

Whence we

which gives

fore the probability of its failing in n throws is •

obtain, to determine the equation i —

« = 24 O05 nearly
30 In the preceding problem the quaestium was (unity minus)

the probability that out of all the possible events an assigned one
f“ sonnez ") should fail to occur in the course of n trials In the
following problem the quaestium is the probability that out of all

the possible events one or other should fail—that they should not
all be represented in the course of n trials A die being thrown n
times, wnat is the probability that all three of the following events
will not be represented (that one or other of the three will not occur at
least onoc)

,
vi/ (a) cither ace or deuce turning up, {h) cither 3 or 4,

(c) either 5 or 6 The number of cases in which one at least of these
events fails to occur is eqiial to the number of cases in which (a)

fails, plus the number in which (h) fails plus the number in which (c)

fails, minus the number of cases in which two of the events fail

concurrently (which cases without this subtraction would be counted
twice) ^ Now the number of cases in which (a) fails to occur in the

course of the n trials is of the possible cases numbering 3^

Like propositions are true of (6) and (c) The number of cases m
which both (a) and (b) fail is of the total

,
^ and the like is true

of the cases in which both {a) and (c) fail and the cases in which both
(fe) and (c) fail Accordingly the probability that one at least of
the events will fail to occur in the course of n trials is

31 One more step is required by the following problem If n
cards art dealt from a pack, each card after it has been dealt being

returned to the pack, which is then reshufiSed, what is the probability
that one or other of the four suits will not be represented ? The
probability that hearts will fail to occur in the course of the n deals

is
;
and the like is true of the three other suits From the sum

of these probabilities is to be subtracted the sum of the probabihties
that there will be concurrent failures of any two suits

,
but from this

subtrahend arc to be subtracted the proportional number of cases

in which there arc concurrent failures of any three suits (othe^^vlsc

cases such as that m which e g hearts, diamonds and clubs con-
currently failed ® would not be represented at all) Now the prob-

ability of any assigned two suits fading is
,
the probability of

any assigned three suits fading Accordingly the required

probability is

The analogy of the Binomial Theorem supplies the clue to the solu-

tion of the general problem of which the following is an example

1 Trans Pay Soc (1895) See below, par 165
2 Todhunter, History of Probability, and Bertrand, Calcul

des pfobabilitis, p 9
* All three events cannot fad
^ (c) occurring n times
“ The reasoning may be illustrated by using the area of a circle

to represent the frequency with which hearts fad, another (equal)
circle for diamonds, for the case in which both hearts and diamonds
fad the area common to the circles interlapping, and so on

If a die IS thrown n times the probability that every face will have
turned up at least once is ®

32 If in the (first) problem stated in paragraph 31 the cards are
dealt in the ordinary way (without replacement), we must substitute

3§ W - (n - i)
for

(f)'
the continued product ~

51

39

52 - (n - I)'
for

(v)"

the continued product
^ - ^ and so on.

^ 52 51 52 - (n - I)

33 Still considering miscellaneous examples relating to games of
chance let us inquire what is the probability that at whist each of

the two parties should have two honours ? ^ If the turned-up card
IS an honour, the probability that of the three other honours an
assigned one is among the twenty-five which are m the hands of

the dealer or his partner, while the remaining two honours are in

the hands of the other party, is — » — But the assigned card
^ CO aQ ^

may with equal probability be any one of three honours, and
accordingly the above written probability is to be multiplied by 3.

If the turned-up card is not an honour then the probability that an
assigned pair of honours is in the hands of the dealer or his partner,
while the remaining tv\o honours are in the hands of their adver-

saries, IS ^ ,
this probability is to be multiplied by six, as

51 50 49 48
1/1

the assigned pair may be any of the six binary combinations formed
by the foui honours Now the probability of the alternative first

considered—the turned up card being an honour—is ^
,
and the

*3

probability of the second alternative, Accordingly the required

probability is

1 , 15 ^ _9 -^5 24 26 25 ^
13 ^ 51 5^ 49 13 51 50 49 48 833

34 The probability that each of the four players should have an
honour may be calculated thus ® If the card turned up is an honour
then ipso facto the deakr has one honour and the probability that the
remaining players have each an assigned one of the three remaining

honours, is ^ Which probability is to be multiplied by 3 1 ,

as there arc that number of wa>s in which the three cards may be
assigned If the card turned up is not an honour the probabihty

that each player has an assigned honour is — — Which
51 59 49 4”

probabihty is to be multiplied by 4! Accordmgly the required
probability is

J 1 4I
O*

13
^
51 50 49 13

^ 4S 51 50 49 51 50 49
(the chance not being affected by the character of the card turned up)

35 Ihe probability of all the trumps being held by the dealer is

11 . -i or which being calculated by means of
51 50 41 40 521

tables for (logarithms of) factorials ‘‘ or directly, is 158.75 s, sSg 900
30 There is a set of dominoes which goes from double blank to

double nine (each domino presenting either a combination—which
occurs only once—of two digits, or a repetition of the same digit)

What is the probability that a domino drawn from the set will prove
to be one assigned beforehand ^ The probabihty is the reciprocal

of the number of dominoes which is 10 x 9/2 (the number of com-
binations of different digits) 10 (the niimlw'r of doubles) = «)5

37 Choice and Chance —W’hen we leavt tlie spheic of games of

chance and frame questions relating to ordinary hie there is a danger
of assuming distributions of probability w hich are far from probable.

For example, let this be tlie question The House of Commons
formerly consisting of 489 English members. 60 Scottish and 103
Irish, what was the probabihty that a committee of three members
should represent the three nationalities ^ An assumption of indiffer-

ence where it does not exist is involved in the answer that the required

probabihty IS the ratio of the number of favourable triplets, \iz

489 X 60 X 103 to the total number of triplets, viz 652 x 651 x 650 x 3 1

A similar absence of selection is postulated by the ordinary
treatment of a question like the follow ing There being 5 candidates

« See Whitworth, Exercises in Choice and Chance, No 502 (p 125)

,

referring to prop xiv of the same author's Choice and Chance
’ Cf Whitworth, Choice and Chance, question 143, p 183, cd 4
» Ibid
® There is such a table at the end of Do Morgan's article in the

Calculus of Probabilities in the Enev Brit

,

“ Ihirc Sciences,’*

vol ll

Cancelling factors common to the numerator and tlenominator.
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at an examination and v optional subject*; from which each candidate
chooses one [r '-<), what is the probability that no tWo candidates
‘'hould choose the same subject ? If the candidates be arranged
in any order, the probability that the second candidate should not
choose tlic same subject as the first candidate is (w — i)/n 'Hie piob-
?bility that the third candidate will not choose either of the two
subjects taken by the aforesaid candidates is (« — ^)/«, and so on
Thus the required probability is

n[n - i)(« - s) !« - (i - i){/«'.

38 \Vhcn as in these cases the interest of the problem lies cliicfly

in the application of the theory of combinations, or permutalions,
there IS a propriety in Whitworth's enunciation of the questions unde r

the head of c}w\ce rather than chance It comes to the same whether
we say that there are x ways in which an event may happen, or tliat

the probability of its happening in an assigned one of those ways is

ijx For example, suppose that there arc n couples waltzing at a
ball, li the names of the men are arranged in aijdiabctical order,

what IS the probability that the names of their paitncis will also be
in alphabetical order ? The probability that the man who is first in

alphabetical order should have for partner the lady who is fust
in that order is i/n The probability that the man who is second
alphabetical order should nave for partner the lady who is second
in that order is and so on Therefore the required proba-
bihtv 18 i/is< Or It mav be easier to say that the number ol ways,
each consisting of a set ot couples in w Inch the party can be arranged,
IS ifl, of which only one is favourable

39 Hie same principle governs the following question For how
m<inv days can a family of 10 continue to sit down to dinner in a
different order each day, it not being mdi^crcnt who sits at the head
of the trble—what is the absolute, as well as the relative, position
of the members ? The number of perraiitations, viz 10’, is the
answer If we arc to attend to the relative position only—as would
be natural if the question related to 10 children turning round a fly-

pole—the number of different arrangemexvts would be only 9^
40 Method oj Lquations in Finite Differences —The last question

may serve to introduce a method which Laplace has apphed with
great iclat to problems m probabihtics Let be the number of
ways in which n men can take their places at a round table, without
respect to their absolute position, and consider how the number
will be increased by introducing an additional man From every
particular arraiigemc nt of the oiigiual n men can now be obtained 11

different arrangements of the n + i men (since the additional man
may sit between any tw'o of the party of n) Hence — ny„, an
equation of differences of which the solution is C (»-i)I The con
stant may be determined by considering the case in which w is 2

41 The following example is not quite so simple If a coin is

throwrn n times, what is the ch^incc that head occurs at least twice
running ^ Calling each sequence of m throws a " case," consider
the number of cases m which head nev^r occurs twice running^ Ivt

be this number, then 2" - u„ must l>c the number of cases when
head occurs at least twice successively Consider the value of

+ 2)th throw be tail, iin+z includes all the
cases (m„ ^ ,) of the « -f i preceding throws which gave no succession
of hcads^; and if the last be head the last but one must l>e tail, and
these tw'o may be preceded by any one of the favourable cases
for the first n throw s Consequently,

If a, /3 are the roots of the quadratic x- — x 1 =0, this equation
gives ^

U„ ^ Aa'* -f- Bd'*

Here A and B arc easily found from the conditions Uj =2, Wg = 3

,

VIZ

A =—

B

whence tin
n4-2/ (H-hi)w

+ 1 1. 123 5 + <S:c \
J*

The probability that head never turns up t\vicc running is found
by dividing this by 2"', the whole number of cases Tins probability,
of course, becomes smaller and smaller as the number of trials (»)

18 increased This is a particular case of a more general problem
solved by Laplace * as to the occurrence 1 times rajinmg 0/ an event
of which the probabihty at one tnal is p

4a In such problems wheie we now employ the calculus of finite

difference Laplace employcid his method of generating functions
\ distmguisbcd instance is afforded by the problem of points which
was put by the Chevalier de M^r6 to Pascal and has exercised gencra-
tions of mathematicians It is thus stated by Laplace ^ Two
players of equal skill have staked equal sums, the stakes to l>elong

to the player who shall have won a certain number of games
Suppose they agree to leave off playing when one player. A, wants
X " ^ints " (games to be won) m order to complete the assigned
numoer, while the second player wants ^ points how ought they

^ Cf Ikiole's Finite Differences, ch. vii § 5
* Op cit hv H cb 11 No 12
* 0f>.

cit hv IT ch 11 No 8.

to divide the stakes ? This is a question in ExpcciaHcfV, but its

difficulty consists in deterinming the probability that one of the
players, say A, shall win the stakes Let that probabihty be
Then, after the next game, if A has won,, the probability of his win-
ning the stakes will be >v-i, But if A loses, B winning, the proba-
bility w/iill But these alternatives are equally likely

Accordingly the probability of A winning the stakes may be written

This IS the same probabihty as that which was before wi;iften y^.j^.

Equating the tw o expressions we have, for the function y , an equation
of finite difference mvolving two variables, of which the solution is *

,2 aJ-T T
i-a. (V-i) 2

“'-'

43 The problem of points is to be distinguished fiom ajx)thcr

classical problem, 1 elating to a contest in which the winner has not
simply to win a certain number of games, but to win a certain number
of counters from his opponent ® Space does not admit even the
enunciation of other complicated problems to which Laplace has
applied the method of generating functions.

44 Probability of Causes Deduced from Chserved Events—Problems
relating to the probability of alternative causes, deduced from
observed effects, arc usually placed in the separate category of
" inverse probability, though, as above rem«arkcd,® they do not
necessarily involve different principles fhe dilfcience principally
consists in the need of evidence, other than that which is afforded
by the observed e\ent, as to the probability of the alternative
causes existmg and operating Ihc followuig is an example free

from the difficulty incident to unveiified a prion probabilities, which
commonly besets this kind of problem A digit having been taken
at random from mathematical taWes (or the expansion of an endless
constant such as »), a second digit is obtained by taking from a
random succession of digits one that added to the first digit makes
a sum greater tha.11 g Given a result thus formed, what are the
respective probabilities that the second di^it should have been
o, I, 2, 8 or 9 ^ In the long run the first di^it assumes with equal

I frequency the values o, i, 2 8, 9 Accordingly the second digit
can never be o There is only one chance of its being 1 ,

namely when
ihefirst digit ISO If the second digit is a, and the first eithtrSorg,
the observed effect will be produced And so on If (he second
digit IS 9, the effect may occur in nine ways Accordingly in the
long run of pairs thus formed it will oeeur that the cases or causes
which are ac( ned by the circumstances that the second digit is

o, I, 2, . 8, 9, respectiveW, will ocewt with frequencies in the
following ratios 0.12.. 89 The probability of the observed
event having been caused by a particular (second) digit, eg 7, k
7/(0 + 1 + 2 + . + 9) = 7/45.

45 The following example taken from Laplace‘S is of a more
familiar type An urn is known to contain tmree balls made up of

w hite and tlack balls in some unknown pioportion From this uin
a ball IS extracted m times (being each time replaced after extraction)
If a white ball is drawn every time, what are the respective proba-
bilities that the' number of while balls in the urn arc 3, 2, i or o ?

liy parity of reasoning it apf)ears that in the first case the ri suit is

certain, its probability i, in the second case tlie probability of the
observed event occurring is (§)*^, m the third case that probability

15 (i^)''^ in the fourth case zero Accordingly the respective inverse
probabilities are in the ratios

provided that (as in the preceding example, with respect to the second
digits) the altcmalivc causes, the four possible constitutions of the
urn, are (a prion) equally probable. This is rather a bold assump-
tion with respect to tne contents of concrete urns ® and similar group-
ings

,
but with regard to things in general may perhaps be justified

on the principle of cross-senes ®

46 Often m the investigation of causes we are not thrown back
on unverified a pnon probabilities. We have-some specific evidence
though of a very rough character An example has been cited from
Mill in a preceding paragraph.^® Against the improbabihtiCB cal-

culated by the methods of the present section there has often to be
balanced an improbability evidenced by common sense, which docs
not admit of mathematical calculation Berttand puts the follow-

ing case The manager of a gambling house has purenasexi a roulette

I

table which is found to give red 5^00 times, black 4700 times, out of

I

10,000 trials The purchaser claims an indemnity from the make r

Wliat can the calculus tell us as to the justice Of the claim ? Nothing

* A clear and corrected version of Laplace's reasoning is given by
Todhunier, History , of Probability, sir I 973. P 528, with reference
to the more general cases in which the “ skills " of each party

—

Ihtir chances of winning a single game—are not equal but respec-
tively p and ^ {p -¥ q t) See also Czubcr, Wahtscheinhchketis-
theorie, pp 30 seq

® See Todhunter, op cit art 107, and other articles referring to
duration of play Sec also Boole, Finite Differences, ch. xiv , art 7,

ex. 0
• Above, par 13 Op cit Hv II ch i No 1

I
• Cf Bertrand, op, cit, §118. • Abdvc, par 5.

Par 13. ** Op, cit § 134
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precise, yet something worth knowing The a pnon improbability
of the maker's inaccuracy must be very great to overcome the im-
parobabUity of such an event occurring by chance if the machine is

accurately made (accuracy being d^ned, 8a>, by the condition
that the ratio of red to [r^ 4- white] would prove to be in the in-

definitoly long run of Inals between o 499 and o 501) The odds
against the so defined event occurring are found to be some miUions
to one ^

47 1 he difficulty rccui s in more practical problems for instance,

certain symptoms having been observed, to nnd the probability that
they are produced by a particular disease Such concrete applica-

tions of probabilities arc often open to the sort of objections which
have been urged ageinst the classical use of the calculus to detennine
the probability that witnesses arc true, or judges just

48 Probability of lesttmony —The application of probabilities to
testimony proceeds upon two assumptions (i) that to each witness
there pertains a coefficient of probability rcjircscnting the average
frequency with which he speaks the truth or untruth, (2) that the

statements of witnesses arc independent in the sense proper to proba-
bilities Thus if two witnesses concur m making a statement
which must be either true or false, their agreement is a circumstance
which IS only to be accounted for by one of Iavct alternatives cither

that they are b )lh speaking the tiulh, c r both false If the average
truthfulness—the ci edibility—of one witness is p, that of the other p',

|

then the probabilities of the two altei native explanations are to 1

each other in the ratio
f>p'

(i - P)(i - p')
,
Ike probability that the

|

statement is Iru^ is pp/\pp' -h (i -p)(i - Pi} bo far no account is
'

taken of the a pnon probability 01 tne statement This evidence
may bo treated as an independent witness Thus, if a person whose
credibility is p asserts that he has seen at whist a hand consisting

entirely of trumps dealt from a well-‘^ln'fiied pack of cards, there
are two alternative e^xpla nations of his assertion, with probabilities

II) the ratio

p X o 000,000,000,0003 (i - p) X o 999,999,999,993
The truthfulness of the witness must be very great to outweigh the
a pnon improbability of the fact * These formulae are easily

extended to the case of three or more witnesses Tlic probabihty
of a statement made by three witnesses of respective credibilities

p. p', p" IS

pp'p"l{pp'p" -h { 1 -P){i-Pl{i-P'l
1

For r witnesses w e have

Pi P. P7{Pi P. Pr -}• (i~Pi)(i -P^) (X -p.)}

Dividing both the numerator and the denominator by p^p^ Pr,
we see that the probability of the statement increases with the
number of the witnesses, provided that for every witness (x —P)/p is I

a proper fraction, and accordingly p"^ J As an example of several
|

witnesses, let us inquire how many witnesses to a fact such as a
h.ind at whist consisting entirely of trumps would be required m
order to make it an even chance that the fact occurred, supposing
the credibility of each witness to be A ^ Lcf ^ he the rcquireci num-
ber of witnesses Wc have the i/(i o 000,000,000,006) J, or
1 log 9 = 12 2 Whence, if ^ is 13, it is more than an even ch^ce
that the statement is true

49 When an event may occur m two or more ways equally
probable a priori, the formulae show that the probabihty of the state-

ment will depend on the credibility of the witnesses
,
and accordingly

tlio explicit consideration of a priori probabilities may, as in our
first instance, be omitted Oiie who reports the number of a ticket
obtained at a lottery ordinarily makes a statement against which
there IS no a priori improbability

,
but if the number is one which had

been predicted, there is an a priori improbability ~ that an assigned

ticket should be drawn out of a melange of n tickets Similar reason-
ing is applicable to the probability that the decisions of judgments,
the verdict of juries, is right.

50 The assumptions upon which all this reasoning is based arc
open to serious criticisms The postulated independence of wit-

nesses and judges is frequently not realized The revolutionary
tribunal which condemned Condorcet was affected by an identity
of illusions and passions which that mathematician had not taken
into account when he calculated “ that the probability of a decision
being oonforn^ble to truth will increase indclinitoly as the number
o4 voters is increased " ^

51. The use of coefficients based on the average truthfulness

or justice of each witness and judge involves the neglect of par-
ticulars which ought to influence our estimate of probability, such
as the consistency of a witness's statements and the relation of the
case to the mterests, prejudices and capacities of the witness or the
judge.® Thus even in so simple a case as the alleged occurrence of

^ By a calculation based on the fundamental theorem (above, par
23. cf below, par 103)

^ But sec below, par 51
® Morgan Crofton, loc cit p 778, par i.

* Essax, p 6 (there is postulated a proviso analogous to that
which has been stated in par 49 above, with reference to witnesses
that the probability of any one voter being right is > D

® See Mill's forcible remarks on this use of probabilities, which

an extraordinary hand at whist, the “ truthfulness " of the witness

in the general sense of the term may not adeouately represent his

liability to have made a mistake about the Shufflmg A neglect

of particulars, however, is sometimes practised with success in

the applications of statistics (insurance, for instance) Perhaps
there are broad results and general rules to which the mathematical
theory may be applicable Perhaps the laborious researches of

Poisson on the “ probability of judgments " are not, as they have
been called by an eminent mathematician, abiolument rten More
than mathematical interest may attach to l^pla^'c’s investigation

of a rule appropriate to cases like the following An event (suppose
the death of a certain person) must have proceeded from one of

n causes A, B, C, See ,
and a tribunal has to pronounce on which

is the most probable Professor Morgan Croiton's original proof

of Laplace's rule is here reproduced
52 Let each member of the tribunal arrange the causes in the

order of their probabihty according to his judgment, after weighing
the evidence To compare the presumption thus afforded by any
one judge in favour of a specified cause with that afforded by the
other mdges, wc must assign a value to the probability of the

cause aenved solely from its being, say, the rth on his list As he is

supposed to be unable to pronounce any closer to the truth than to

say (suppose) H is more likely than D, D more likely than L, &c ,

the proDabihty of any cause will be the average value of all those
whicn that probabihty can have, given simply that it always
occupies the same place on the hst of the probabilities arranged m
order of magnitude As the sum of the n probabilities is alv’a^’s

I
, the question reduces to this —
Any whole (such as the number i) is divided at random mto n

parts, and the parts arc arranged in the order of their magnitude

—

least, second, third, greatest, this is repeated for the same
whole a great number of times, icqiiircd the mean value of the

least, of the second, Ac
,
parts, up to that of the greatest

i

Let the whole m question be represented by a line AB =* a, and
I let it be divided at random into n parts by taking h — i points
' indLScnmmatelv on it Let the required mean values be

XjU, K-JX . AhU,

where A,, Ay, A^ . must be constant fractions As a great number
of positions IS taken in AB for each of the « points, we may take
a as representing that number, and the whole number N oi cases

will be
N =a"-»

The sum of the least parts, m cv ery case, will be

S| s=» NAja =e Aja"

Let a small increment, Bb ^ la, be added on to the hnc AB at
the end B

,
the increase m this sum is =? nAja** * la But,

in dividing the new hne A6, either the n — i points all fall on AB
as before, or w — 2 fall on AB and i on B6 (the cases where 2 or

more fall on B6 arc so few wc may neglect them). If all fall on AB,
the least part is always the same as before except when it is the last,

at the end B of the une, and then it is greater than before by Su

,

as it falls last in n-^ of the whole number of trials, the increase in

S, IS But if one point of division falls on Bb, the number
of new cases introduced is (» — but, the least part bemg
now an infinilcsmial, the sum S, is not affected

,
we have therefore

5Si = nAia"”' 5a =» n-W‘-^la,
A, =x n-“

To find reasoning exactly in the same way, we find that

where one point falls on B^ and n — 2 on AB, as the least part is

infinitesimal, the second least part is the least of the n — 1 parts

made by the n — 2 points, consequently, if wo put Aj' for the

value of when there are n — i parts only, instead of m,

=s n-' a'»~^ 5a -f (n — i)a«-^A/a«a

n\j = n-' + (n — i)a/; but a', — (tt — '

. «Aa ^ n-^ -1- (n — i)“*

In the same way we can show generally that

nxr == n-^ + (w — i)aV_,,

and thus the required mean value of the rth part is

-f (m — i)-^ -f (« — 2)-' -f (ti — y 4.

he places among the “ misapplications of the calculus which have
made it the real opprobrium of mathematics" (Logic, Book III

ch, xvni § 3) Cf Ilcrtrand. Calcul des probabthks. Venn, Logic

of Chance, ch xvi ^ 5-7,^ v Knes, Pnnctpten det Wahrschetnltch^

keUsrechnung, ch. ix., preface, § v , and ch xuL §§ 12, 13, I-aplace’s

general reflections on this matter seem more valuaWo than his

calculations " Tant de passions ct d’lnter^ts particukers y m^lent

SI souvent leur influence qu'il cst impossible de soumottre au calcul

cette probability," op cit. Introduction (Des Choix et dfetstons des

assemWes)
® As to the possibility of mistake in this respect, sec Proctor,

How to play Whist, p 121.

’ Bertrand, loc at,
® Loc cit § 43.
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Thus each judge implicitly assigns the probabilities

to the causes as they stand on his list, beginning from the lowest.

The values assipied for the probability of each alternative cause
may be treated as so many e<^ually authoritative observations

representing a quantity which it is required to determine Accord-
ing to a general rule given below ^ the observations arc to be adde

d

and divided by their number; but here if we are concerned only

AMth the relative magnitudes of the probabilities in favour of each
alternative it suffices to compare the sums of the observations Wc
thus arrive at Laplace's rule Add the numbers found on the
dilfercnt hsts for the cause A, for the cause B, and so on

,
that cause

which has the greatest sum is the most probable

53. Probability of Future Effects deduced from Causes—^Another

class of problems which it is usual to place in a separate category
are those which require that, havmg ascended from an observed
event to probable causes, we should descend to the probabihty
of collateral effects But no new pnnciple is involved in such
problems The reason may be illustrated by the following modifi-

cation of the problem about digits which was above set-to illustrate

the method of deducing the probabihty of alternative causes

What is the probability that if to the second digit which contributed
to the effect there described there is added a third digit taken at

random, the sum of the second and third will be greater than 10

(or any other assigned figure) ^ The probabilities—the a posteriori

probabilities derived from the obscr\ ed event (that the sum of the
first and second digit exceeds 9)—each multiplied by 45, of the

alternatives constituted by the different values o, i, 2, 8, 9
of the second figure are wntten in the first of the subjoined rows0123456789

o o I 2 _3 4
o o 2 6 12 20 30 42 56 72

Below each of these probabilities is untten the probability, x 10

that if the corresponding cause existed the effect under consideration

would result The product of the tw'o probabilities pertaining
to each alternative way of pioducing the event gives the probability

of the event occurring in that way The sum of these products

which are wntten in the third row divided by 45 x 10. viz iU = f\>

IS the required probability It may be expected that actual trial

would venfy this result

54
" Rule of Succession "—One case of inferred future effects,

sometimes called the “ rule of succession,” claims special notice

as having been thought to furnish a test for the cogency of induction
A white ball has been extracted (with replacement after extraction)

n times from an immense number of black and white balls mixed
in some unknown proportion

,
what is the probability that at the

(n -f i)th trial a white ball will be drawn ^ It is assumed that

each constitution of the melange ^ formed by the proportion of

white balls (the probabihty of drawing a white ball), say p, is

a pnon as likely to have any one value as another of the senes

Hkp, 2Ap, 3A/», I-2A/), I — Ap, I

Whence a posteriori the probabihty of any particular value of p
as the cause of the observed recurrence is where p in the

denominator receives every value from Ap to ^ The probabihty
that this cause, if it exists, will produce the effect in question,

the extraction of a white ball at the (n + i)th tnal, is p The
probabihty of the event obtained by summing the probabilities

of all the different ways in which it may occur, is accordingly
+ where p both in the numerator and the denominator is

to receive all possible values between A/> and i In the limit wc have

/„V" + 'dpj/^p-dp = (» + I)/ (n + 2)

In particular if n = i, the probability that an event which has
been observed once will recur on a second trial is } These results

are perhaps not so absurd as they have seemed to some critics,

when the principle of ” cross-series * is taken into account Among
authorities who seem to attach importance to the rule of succession,

in addition to the classical writers on Probabilities, may be men-
tioned Lotze ® and Karl Pearson ®

Section III —Calculation of Expectation

55 Analogues of Preceding Problems —^This section presents
problems analogous to the preceding If n balls are extracted

‘ Below, pars 135, 136 A difficulty raised by Cournot with
respect to tne determination of several quantities which are con-
nected by an equation does not here anse. ITic system of values
determined for the several causes fulfils by construction the con-
dition that the sum of the values should be equal to unity.

- Above, par 44
* It comes to the same to suppose the total number of balls in the

mixture to be N, and to assume that the number of white balls
is a priori equally likely to have any one of the values i, 2,

N-i, N.
* Above, par 5 * Logic bk 11 ch ix § 5
® Grammar of Science, ch iv § 16 Cf . the article in Mind above

referred to, ix 234

from an um containing black and white balls mixed up in the
proportions p (i--/>), each ball being replaced after extraction,

the expected number of white balls in the set of n is by definition

np ^ It may be instructive to verify the consistency of first prin-
ciples by demonstrating this axiomatic proposition * Consider the
respective probabilities that in the senes of n tnals there will occur
no white balls, exactly one white ball, exactly two white balls,

and so on, as shown in the following scheme —
No. of white

balls

hite

}
Corresponding! /.

probability '

I,

nl nl

(n-2)!2!^’'
pn

To calculate the expectation of white balls it is proper to multiply
I by the piobability that exactly one white ball will occur, 2 by
the probability of two white balls, and so on. We have thus for

the required expectation

nl

(n - I)!
(I-

+ lir- r)r(r - i)!<’
+ -f- np^

= [(I -/>)"-' + -/’)" •*#> + •

»/>[(! — />) 4- PY’^ - np

The expectation in the case where the balls are not replaced—not
similarly axiomatic—may be found by approximative formulae ®

50 Games of Chance —With reference to the topic which occurred
next under the head of probabilities, a distinction must be drawn
between the number of trials which make it an even chance that all

the faces of a die will not have turned up at least once, and the
number of trials which arc made on an average before that event
occurs Wc may pass from the probability to expectation m such
cases by means of the following theorem If s is the number of
tnals in which on an average success (such as turning up every
face of a die at least once) is obtained, then 9 = 14 /, 4- Xj H'

,

where fr denotes the probability of failing in the first r trials, for
the required expectation is equal to i x probability of succeeding
at the first trial 4- 2 x probability of succeeding at the second
tnal 4- &c Now the probabihty of succeeding at the first tnal is

I — the probability of succeeding at the second tnal (after

fading at the first) is /^(i— the probability of succeeding at
the third trial is similarly /g(i—A), and so on Substituting
these values for the expression for the expectation, we have the
proposition which was to be proved In the proposed problem

/„ ^ 15
(i> X *0

(

3
,).. _ X5

(
1

)
’ + 0 (f)

Assigning to n in each of these terms, every value from i to 00

we have 6^/(1 — ^), = 30, for the sum of the first set, with corre-

sponding expressions for the sets formed from the following terms
Whence 5 = 1 h 30 — 30 4- 20 — Y + “ 14 7 Dy parity of

reasoning it is proved that on an average 7 cards must be
dealt before at least one card of every suit has turned up.”

57 Dominoes are taken at random (with replacement after

each extraction) from the set of the kind described in a preceding
paragraph What is the difference (irrespective of sign) to be
expected between the two numbers on each domino ^ The digit 9,

according as it is combined with itself, or any smaller digit, gives
the sum of differences

o 4'I*4"2}- . -h 9
The digit 8 combined with itself or any smaller digit gives the sum
of differences 04-14-24- -f

-8 and so on The sum of
the differences is 2 J r r -f i, where r has every integer value

from I to 9 inclusive, = = 165 And the number

of the differences is 10 4- 9 -j- 8 -h + 2 4- i = 55. There-
fore the required expectation is 165/55 = 3»

58 Digits taken at Random —The last question is to be distin-

guished from the following What is the difference (irrespective of
sign) between two digits, taken at random from mathematical
tables, or the eimansion of an endless constant like ir ? The com-
binations of different dij^its will now occur twice as often as the
repetitions of the same digit The sum of the differences may now
be obtained from the consideration that the sum of the positive

differences must be equal to sum of the negative differences when
the null differences are distributed equally between the positive

and the negative set The sum of the positive set is, as before,

’ See the introductory remarks headed ” Description and Division
of the Subject.”

® Cf above, par 25
• See Pearson, Phil Trans. (1895), A.
Whitworth, Exercises, No 502

” Ibid. No. 504, cf. above, par 29.
** Ibid par. 36



1 65 But the denominator of this numerator is not the same as
before, but less by half the number of null differences, that is 5
We thus obtain for the required expectation 165/50 = 33

59 A simple verification of this prediction may thus be ob-
tained In a table of logarithms note any two digits so situated as
to aflord no presumption of close correlation, for instance, in the
last place of the logarithm of 10009 the digit 7 and in the last

place ol the logarithm of 10019 the digit 4, and take the difference

between these two, viz 3, irrespective of sign Proceed similarly
with the sunilarly situated pair which form the last places of thi

logarithms of 10029 and 10039, for which the difference is i, and
so on The mean of the differences thus found ought to be approxi-
mately 3 3 Experimenting thus on the last digits of logarithms,
in Hutton's tables extending to seven places, from the logarithm
of 10009 to the logarithm of 10909, the writer has found for the
mean of 250 difference's, 3 2

bo Points taken at Random —By parity of reasonmg it may be
shown that if two different milestones are taken at random on a
road n miles long (there bemg a stone at the starting-point) their

average distance apart is J(n 2)

61 If instead of finite differences as in the last two problems
the intervals between the numbers or degrees which may be selected
arc indefinitely small, we have the theorem that the mean distance

between two points taken at random on a fimte straight line is a
third of the length of that straight line

62 The fortuitous division of a straight Ime is happily employed
by Professor Morgan Crofton to exhibit Laplace's method of deter-

mining the worth of several candidates by combining
RuIcm tor votes of electors There is a close relation between
Voting at xnethod and the method above given for deter-
BiecHoas,

niining the probabilities of several alternatives by
combming the judgments of different judges ' But there is this

difference—that the several estimates of worth, unlike those of

probability, arc not subje^^t to the condition that their sum should

be equal to a constant (Quantity (unity) Ihe quaesita are now ex-

pectations, not probabilities Professor Morgan Crofton's version 2 of

the argument is as follows Suppose there arc n candidates for an
office, each elector is to arrange them in what he believes to be
the order of merit, and wc have first to find the numerical value

of the merit he thus implicitly attributes to each candidate Fixing
on some limit a as the maximum of merit, n arbitrary values less

than a arc taken and then ai ranged in ordti of magnitude—least.

second, third, giealest, to find the mean value of each

Take a Imc AB = a, and set off n arbitrary lengths AX, AY,
AZ . beginning at A, that is, n points are taken at random in

AB Now the mean v^ues of AZ, XY, YZ, arc all equal,
for if a new point P be taken at random, it is equally likely to be
ist, 2nd, 3rd, &c

,
in order beginning from A, because out of w -f i

points the chance of an assigned one bemg 1st is (n -f i) of its

being 2nd (« i) and so on But the chance of P being ist

IS equal to the mean value of AX divided by AB, of its being
2nd M(XY)-r AB, and so on Hence the mean value of AX is

AB {ft -I- i) that of AY is 2\B (« -f i) L and so on Thus the
mean merit assigned to the ^eveial candidates is

a(n + 1)-', 2a(n + i)-*, 3a(n + i)-' . na(n + i)-‘.

Thus the relative merits may be estimated by wntmg under
the names of the candidates the numbers i, 2, 3, n The
same being done by each elector, the probability will be m favour
of the candidate who has the greatest sum

Practically it is to be feared that this plan would not succeed,

because, as Laplace observes, not only arc electors swayed by many
considerations independent of the merit of the candidates, but they
would often place low down in their list any candidate whom they
judged a formidable competitor to the one they preferred, tliiis

giving an unfair advantage to candidates of mediocre merit

63

This objection is less appropiiate to competitive exammations,
to which the method may seem applicable But there is a more
fundamental objection m this case, if not indeed m every case, to
the reasoning on which the method rests viz that there is sup-
posed an a prion distribution of values which is in general not
supposable ,

viz that the several estimates of worth, the marks
given to different candidates by the same examiner, are likely to
cover evenly the whole of the tract between the mmimum and
maximum, e g between o and 100 Experience, fortified by theory,

shows that very generally such estimates are not thus indifferently

disposed, but rather m an order which will presently be described
as the normal law of error * The theorem governing the case

would therefore seem to be not that which is applied by Laplace
and Morgan Crofton, but that which has been investigated by Karl
Pearson,* a theorem which does not lend itself so readily to tlic

purpose in hand ®

* Above, par 52 “ Loc at § 45.
* See Edgeworth, “ Elements of Chance in Exammations/*

Journ. Stat, Soc, (1899). Cf. below, par 124.
* Btometrtkay 1

**390

® Moore, of Columbia University, New York, has attempted to

64 Expectation of Advantage —The general examples of ex-
pectation which have beem given may be supplemented by some
appropriate to that special use of the term which Laplace has sanc-
tionecf when he considers the subject of expectation as a “ good ",

m particular money, or that for the sake of which money is desired,
‘ moral " advantage, in more modern phrase utility or satisfaction

65 Pecuniary Advantage —The most important calculations of
pecuniary expectation relate to annuities and insurance, based
largely on life tables from which the expectation of life itself, as well
as of money value at the end, or at any pCTiod, of life is predicted
The reader is referred to these heads for practical exemplifications
of the calculus It must suffice here to point out how the calcula-
tions are facilitated by the adoption of a lavi of freejuency, the
Gompertz or the Gompertz-Makeham law, which on the one hand
can hardly be ranked with hypotheses resting on a vera causa, yet
on the other hand is not i^iireiy empirical, but is recommended, as
germane to the subject-matter, by colourable suppositions®

60. There is space here only for one or two simple examples of

money as the subject of expectation Two persons A and B throw
a die alternately, A beginning, with the understandmg that the
one who first throws an ace is to receive a prize of What are
their respective expectations ? The chance that the prize should
be won at the first throw is the chance that it should be won
at the second throw is | at the third thro\% at the fourth
throw (f)"* J, and so on Accordingly the expectation of A

= ;fix i {I +(»)' + (»)*+ };
expectation of B

Thus A's expectation is to B's as i | But their expectations
must together amount to £1. Therefore A's expectation is of

a pound, B's ^
67 There are n tickets in a bag, numbered i, 2, 3, . n

A man draws two tickets at once, zind is to receive a number of

sovereigns c(jual to the product of the numbers drawn. V^at is

his expectation ? * It is the number of pounds divided by an
improper fraction of which the denommator is the number of

possible products, Jw(« — i), and the numerator is the sum of all

possible products — 4|(i-f-2-p3 -f- «)•*- (i*^ 2*
-f- *+ wj

Whence the required number (of pounds) is found to be ^{n -f i)

(3« -f 2) The result may be contrasted with what it would be
if the two tickets were not to be drawn at once, but the second
after replacement of the first On this supposition the expectation
m respect of one of the tickets separately is i(n -f i) 'Therefore,

as the two events arc now independent, the expectation of the pro-
duct,® being the pnxluct of the expectations, is |i(w -f- i)p

68 Peter throws three corns, Paul two The one who obtains
the greater number of heads wins £i If the number of heads are
equal, they play agam, and so on, until one or other obtains a
greater number of heads W hat are their respective expectations ?

At the first trial there are three alternatives (a) Peter obtains
more heads than Paul, (3) an equal number, (7) fewer The cases
m favour of a are (i) Peter obtains three heads, (2i Peter, two
heads, while Paul one or none, (^) Peter one head, Paul none The
cases in favour of 3 arc (i) two heads for both, or (2) one head, or

(3) none, for both The remaining case favours 7 The probability
of a IS J + H + = i The probability of /Sis I J + H +
The probability of 7 is i — Alternative 3 is to be split up
into three a, 3', 7', of which the probabilities (when 3 has occurred)
are as before, ^ 3 ' is similarly split up, and so on Thus
Peter's expectation is i -f A + (W* + • U* = 1*1 £i- Paul’s

expectation is £i
An urn contains m balls marked i, 2, 3, . m Paul extracts

successively the m balls, under an agreement to give Peter a shilling
every time tliat a ball comes out in its proper order What is

Peter's expectation ? The expectation with respect to any one

ball is -L, and therefore the expectation with respect to all is

I (shilhng) “

09 Advantage subjectively estimated—Elaborate calculations are
paradoxically employed by I.aplace and other mathematicians
to determine the expectation of subjective advantage in various
cases of ribk The calculation is based on Daniel Bernoulli's
formula which may be written tlius If x denote a man’s physical
fortune, and y the correspondmg moral fortune

y = A log (xjh),

k, h bemg constants x and y arc always positive, and x'>h, for every

trace Karl Pearson's theory in the statistics relating to the
efficiency of wages (Economic Journal, Dec 1907, and Joum, Stat

Soc , Dec 1907)
® Cf. below, par. 169.
’ Whitworth, Choice and Chance, question 126
* Whitworth, Exercises, No 567
* According to the prmciple above enounced, par 15
i® Bertrand, id § 44, prob xlvii
“ Bertrand, id § 39, prob xlm It is not to be objected that

the probabilities 0x1 which the several expectations are calculated
arc not mdependent (above, par 16).
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[GEOMETRICAL APPLICATIONS386 PROBABILITY
man must possess some fortune, or its equivalent, in order to live. To
estimate now the value of a moral expect€tti(»i Suppose a person
whose fca-tune is a to have the chance p of obtaming a sum o, q of

obtammg B, r oi obtaining y, &c
,
and let

Z’ + iy-f-r-f"* • •=!»
only one of the events being possible Now his moral expectation
from the first chance—that is, the mcrement of his morad fortune
multiplied by the chance —IS

pk
{
log - log~]=‘pk log (a + «) - pk log a.

Hence his whole moral exjiectation i« *

E=A/>k)g (a+a)-l-^5'log(a+ia)-f^r log(ad-7)
4- . .-^loga,

and, if Y stands for his moral fortune includmg this expectation,
that IS, k log (a/h) -f- E, we have

Y =x A/>log(a 4- a) -l-^^log(a-f + . ^logA
To find X, the physical fortune corresponding to this moral one,

we have Y =t k log X — log A

Hence X = (a -f ay(a -f liy(a -j-y)*,

and X — a will be the actual or physical mcrease of fortune which
IS of the same value to lum as his expectation, and which he may
reasonably accept m lieu of it The mathematical value of the
same expectation is^

pa -I’ qB -hry -h • . .

70 Gambling and Insurance —Ihese formulae are employed,
often with the aifl of refined mathematical theorems, to demonstrate
received propositions of great practical importance that in general
gambling is disadvantageous, msurance beneficial, and that m
speculative operatio^^*' is better to subdivide risks—not to “ have
all your eggs in one basket

”

71 These propositions may be deduced by the use of a formula
which perhaps keeps closer to the facts vir that utility or satis-

faction is a fnnction of material goods not definitely ascertainable,
defined only by the conditions that the function continually m*
creases with the mcrease of the variable, but at a continually
decreasing rate (and some .ulditional postulate as to the lower
limit of the variable), say y ^ tp (^) (if at as before denotes
physical fortune, and y the correspondmg utility or satisfaction),

where all that is known in general of tp is that is positive, tp"'(^)

IS negative, and }p(x) is never less, x is always greater than zero
Suppose a gambler whose (physical) fortune is a, to have the chance

p of obtaining a sum a and the chance ^(= i — ^) of losing the sum
B If the game is fair in the usual sense of the term pa qB
Accordingly the prospective psychical advantage of the party is

^(a -f- «) - /3) = M(a + a) -f q^9. — {plq)a], say y« When
d IS zero the expression reduces to the first state of the man,
4>(a), say yo To compare this state with what it becomes by the
gambling transaction, let a receive continually small increments
of Aa When a is zero the first differential coefficient of (ya — yo),

VIZ p^'{&) — =* o Also the second differential coefficient,

VIZ. -f ^\p''(SL), IS negative, since by hypothesis ip" is con-

traually negative And as a continues to mcrease from zero, the second

differential coefficient of (y« — yc), viz p^"{dk -f- a) + ^4,'’(a +-^a),

continues to be negative Therefore the increments received by the
first differential coefficient of (ya — yo) are continually negative,

and therefore (ya — y©) is coatmually negative, ya<yo^ for finite

values of a (not exceeding ^a//>) *

72 To show the advantage of insurance, let us suppose with
Morgan Crofton ^ that a merchant, whose fortune is represented
by I, will realize a sum « if a certain vessel arrives safely Let
the probability of this be p To make up exactly for the nsk run
by the insurance company, he should pay them a sum (i — />)c

If he does, his moral fortune bcscomcs, according to the formula
now proposed + /><)> since his physical fortune is increased by
the sccuied sum €, minus the payment (i —/>)#, while if he does
not msure it will be p^{i -f- f) -f (i — pS'P (i). We have then to
compare tp(i -f pt), say y,, with pip(i -f «) -f (i — PH(i), yg By
reasoning analogous to t^t of the preceding para^aph it appears
that (Va yi) is zero when € = o and contmually dimimshes
as, € increases up to any assigned finite (admi<!Sible) value Simi-
larly it may be shown that it is better to expose one's fortune m
a number of separate sums to risks independent of each other than

' It IS important to remark that we should be wrong in thus
adding the expectations if the events were not mutally exclusive.
For the mathematical expectations it is not so.

* This para^aph is taken from Morgan Crofton's article on
"Probability/' in the 9th edition of the £f$cv Brt(,

^ Cf Marshall, Principles of Economies^ Mathematical Appendix,
note ix

* Or should we rather say, not exceeding the limit at which
ip(a pa/q) becomes o ? (The value of ip(o) may be regarded as
— tip .) Neither of the proposed limitations matenaliy affects

the validity of the theorem.
® Loc, cit par. 25

to expose the whole to the same danger. Suppose a merchant,
having a fortune, has besides a sum 9 which he must receive if a
ship arrives in ^ety. Then, if the chance of the ship arnving
= Pf and ^ = I — />, his prospective advantage is (i 4- e) 4-^(1)
Now mstead of exposing the lump sum # to a single ris^, let

him subdivide e into n equal parts, each exposed to an inde-
pendent equal nsk {q) of bemg lost As n is made larger « it be-
comes more and more nearly a certainty that he will realize p* out
of the total e exposed to ri^ Therefore his condition (in respect
of the sort of advantage which la under consideration) ^wiU be approxi-
mately \p(i Then we have to compare (i 4-/)€), say yj,
with pip(i 4- e) -i- q^ (i), say yg By reasoning analogous to that
which has been above employ^—observing that (p — p'^) tp'‘'(i) is

negative for all possible values of p—we conclude that y^ < y,

73 The Petersburg Problem —The doctrme of “ moral fortune
"

was first formulatetl by Daniel Bernoulli with reference to their

celebrated “ Petersburg Problem/* which is thus stated by Tod-
hunter ® “A throws a coin m the air if head appears at the first

throw he is to receive a shiUing from B, if head docs not appear
until the second throw he is to receive 2s

,
'f head does not appear

until the third throw he is to receive 4s
,
and so on, required the

expectation of A ** So many lessons are presented by this problem
that there has been room for disputing wiiat is the lesson. Laplact

and other hi^h authorities follow Daniel Bernoulli. Poisson finds
the explanation in the fact that B could not bo expected to pay
up so large a sum Whitworth, who regards the disadvantage
ot gambling as consisting mainlym the danger of becoming " cleaned
out," ® hnds this moral in the Petersburg "pioblem All have not
noticed what some regard as the principal lesvson to be obtained
from the paradox viz that a transaction which cannot be regarded
as one of a senes—at least a " cross-senes " —is not subject to
the general rule for expectations of advantage whether material
or moral

Section IV —Geometrical Applications,

74 Under this head occui some interesting illustrations of

principles employed in the preceding sections
,

jn particular of

a priori probabilities and of the relation between probability and
expectation

75 Illustrations of a prion Probabilities —The assumption which
has been made under preceding heads that the probability of
certain alternatives is approximately equal appears to rest on evi-

dence of much the same cnaracter as the assumption which is made
under this head that one point in a line, plane or volume is as likely

to occur as another, uiKier certain circumstances Thus considci
the proposition if a given area S is mcluded within a given area A,
the chance of a pomt P, taken at random on A, falling on S is S/A
In a great variety of circumstances such a size can be assigned to
the spaces, and " taking at random " can be so defined that the
proposition is more or less directly based on experience. The
fact that the pomts of mcidencc are equally distributed m space
IS observed, or connected by inference with observation, m many
cases, e g raindrops and molecules There is a solid substratum
of evidence for the premiss employtxl in the solution of problems
like the following On a chess-board, on which the side of every
square is a, there is thrown a com of diameter b(b<a) so as to be
entirely on the board, which may bo supposed to have no bordci
What IS the probability that the coin is entirely on one square ?

The area on which the coin can fall is (Sa — by The poition
of the area wluch is favourable to the event is 64 (a — fc)® There-
fore the required probabihty is (a — by{(a — ^hy

76. Random Lines —Speculative difficulties recur when we have
to define a straight line taken at random in a plane, for instance,

in the followmg problem proposed by Buffon
A floor IS ruled with equidistant parallel lines

, a rod, shorter

than the distance between each pair, bemg tlirown at random on
the floor, to find the chanee of its fallmg on one of the lme*s. 1 he
problem is usually solved as follows —

Let X be the distance of the centre of the rod from the nearest
line, e the inclination of the rod to a perpendicular to the parallels,

2a the common distance of tne parallels, 2c the length of rod, tlicn,

as all values of x and B between their extreme limits are equally
probable, the whole number of cases will be represented by

® See alxive, par 25 (James Be*moulli*s theorem)
^ Specimen theonae novae de mensura sortts (16), translated

(mto German) with notes by Prmgshcim (1906)
® Op cit art 389
® Choice and Chance

y pp. 211, 232 The danger of a party to

a game of chance being ruined " (by losing more than ms whole
fortune), which forms a separate chapter in some treatises, is readily
deducible from the theory of deviations from an average which
will bo stated in pt u.

Above, par. 5 Above, par. 20.

Whitworth, Exercises, No 500
^ Cf. Morgan Crofton, loc, cit.
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Now if the rod crosses one of the lines we must have o t/cos 9

,

so that the favourable cases will be measured by

y'vV cun B
dx = 2C

by Legendre's theorem on rectification, N bemg the moasure of
the number of lines,

:L.'

Thus the probability required p ^ 2t/ira.

It may be asked—why should we take the centre of the rod as
the point where distance from the nearest line has all its values

equally probable ? Why not 0110 extremity ot the line, or some
other point suited to the circumstances of projection ? Fortunately

it makes no difference in the result to what point m the rod we assign

this i^rc-eminence

77 The legitimacy of the assumption obtains some vcrtfication

from the success of a test suggested by Laplace If a rod is actually

tlirown, as supposed in the problem, a great number of times, and
the frequency with which it falls on one of the parallels is observed,

that proportionate number thus found, say py furnishes a value
for the constant ir For t ought to equal ^cjpa* The experiment
has been made by Professor Wolf of Frankfort Having thrown
a needle of length 36 mm on a plane ruled with parallel lines at

a distance from each other of 45 mm 5000 times, he obscivcd that
the needle crossed a parallel 2532 times. Whence the value of t
IS deduced ^ 159O, with a probable error ^ ± 05

78 More hesitation may be felt when we have to define a random
chord of a circle ^ for instance, with reference to the (juest'on, what
IS the probability that a chord taken at random will bo greater

than the side of an equilateral triangle ? For some purjxiscs
it would no doubt be proper to assume that the chord is con-
structed by talcing any point on the circumference and joining
it to another point on the eircumtcrcnce, the points from which
one is taken at random being distributed at equal mtervals around
the circumference On this understanding the probability in

^

question would be J But in other connexions, foi instance, if

the chord is obtained bv the intersection with the circle of a rod
|

thrown in random fashion, it seems preferable to consider the chord
|

as a Ctisc ot a straight line falling at random on a plane Moigan !

Crofton ‘ himself gives the following defimlion of such a line I

If an infinite number of straight lines be drawn at random m a '

plane, there will be as many paiallel to any given direction as to
;

any other, all directions being equally probable; also those having
j

any given direction will be disposed with equal frequency all ovti
;

the plane Hence, if a luie be determined by the co-ordinates p, w,
|

the perpendicular on it from a fixed origin O and the inchuation
of that perpendicular to a fixed axis, then, if />, w be made to vary
by equal infinitesimal increments, the series of lines so given will

represent the entire scries of random straight lines Thus the
number of lines for which f falls between p and p + dp> and w
between v and u> -H dw, will be measured by apdu, and the integral

f̂dpdw, between any limits measures the number of lines withm

those limits

79 Authoritative and useful as this definition is, it is not cn- i

tirely free from difficulty It amounts to this, that if we write >

the equation of the random line I

X cos a -f y sin a — /) = o,
j

wc ought to take a and p as those variables, of which the eaui-

crescent values are equally probable—^he cquiprobable variables,

as we may say. But might wc not also wTite the equation in cither

of the following forms

(1) -f y/f) — I o,

(2) 4- hy — I =3 o,

and take a and b in cithci system as the eqmprobablo \ariabks >
|

To be sure, if the equal distribution of probabihties is extended
j

to infinity we shall be landed in the absurdity that of the random
|

lines passing through any point on the axis of y a proportion differ- !

ing infinitesimally from unity—100 %—are cither (i) parallel or
,

(2) perpendicular to the axis of x But the admission of infinite

values will render any scheme for the equal distribution of proba-
bilities absurd If Professor Crofton's constant p, for example,
becomes infinite, the ongin being thus placed at an mfinitc distance,

all the random chords intcrscctmg a finite circle would be parallel

!

80. However this may be, l^rofessor Crofton's conception has
the distmction of leading to a series of mtcrcstmg propositions,

of which specimens are here subjoined The number of random
lines which meet any closed convex contour of length L is measured
by L. For, taking O inside the contour, and mtegrating first for

p, from o to p, the perpendicular on the tangent to the contour,

we have /pda> ;
taking this through four right angles for m, we have

^ As recorded by Czuber, Geofnetrische WahYsoheinkchketien,

p 90
3 Cf. Bertrand, Ccdcid d$s probainUUsy pp 4 seq The matter has

been much discussed in the Educational Times, See Mathematical
Questions . from the Educational Times reprint], xxix 17-20,
containing references to earlier discussions, x. 33 (by Woolhouse)

* Loc, ctU J 75*
^ The w'hole of p 787 of Morgan Crofton's article is often

referred to, and parts of pp. 780, 7S8 are transferred here*

Thus, if a random line meet a gnen contour, of length L, the
chance of its meeting another convex contour, of length /, internal
to the formci, is /> — //L If the given contour be not convex,
or not closed, N will evidently be the length of an endless string,
drawn tight around the contour

81 If a random hnc meet a closed convex contour of length L,
the chance of it mcetmg
another such contour, ex-
ternal to the former, is

(X -- Y)/L, where X is the
length of an endless band
enveloping both contours,
and crossmg between them,
and Y that of a band also
enveloping both, but not
crossing This may be
shown bv means of Legen-
die’s integral above, or as

follows —
Call, for shortness, N(A) the number of lines meeting an area

A, N(A, A') the number which meet both A and A', then (fig i)

N(SROQPH) -f N(S'Q'OR'P'HO =N(SR0QPH -f S'Q'OR'P'H')
-f N(SROQPH. S'Q'OR'P'H'),

since in the first member each hnc meeting both areas is counted
twice But the number of hnes meeting the non-convex figuie
consisting ot OQPHSR and OQ'STl'P'R' is equal to the band Y,
and the number meeting both these areas is identical with that of

those meeting the given areas n, n', hence X = Y4-N(n fl')

thus the number meeting both the given areas is measured by
X — Y Hence the theorem follows

82. Two random chords cross a given convex boundary, of length
L, and area n, to find the chance that tbcir intersection falls

inside the boundary
Consider the first chord m any position, let C be it» length;

considering it as a closed area, the chance of the second chord
meeting it is 2C/L, and the whole chance of its co-ordinates falhng
in dpt d<j0 and of the second chord inec ting it 111 that jxisition is

2C dpd<i}

But the whole chance is the sum of these chances for all its positions;

prob zL’^jyCdpdcif,

Now, for a given value of w, the value of J^dp is evidently the

area H, then, takmg w from ir to o, wc have

required probability = iirnL *.

The mean value o^ a chord drawn at landom across the boundary
IS

ffcdpdw irnM ss —
-f
- •

//lipdv L

8^ A stiaight band of breadth c being traced on a floor, and a
circle of ivduis y thrown on it at random, to find the mean area of
the band winch is covered by the circle. (The eases are omitted
where the circle falls outside the band )•

If S be the space covered, the chance of a random point on the
circle falhng on the band is p M(S)/Tr^, this is the same as

® This result also follows by considering that if an infinite plane
be covered by an infinity of lines drawn at random, it is evident
that the number of these which meet a given finite straight line

is proportional to its length, and is the same whatev tr be its positiom
Hence, if wc take / the length of the line as the measure of this

number, the number of random Imcs which cut any element ds of

the contour is measured bv ds, and the number which meet the con-
tour is therefore measured bv' |L half the length of the boundary
If we take 2I as the measure for the line, the measure for the contour
will be L, as above Of course we have to remember that each
hnc must meet the contour twice It would be possible to rectify

any closed curv^e bv means of this principle suppose it traced

on the surface of a circular disk, of circumfeience L, and the disk

thrown a great ixumber of tunes on a system of parallel hues, whose
distance asunder equals the diameter, if we count the number
of cases in which the closed curve meets one of the parallels, the
ratio of this number to the w^hole number of tnals will be ultmiatcly
the ratio of the circumference of the curve to that of the circle.

[Mo^an Crofton's note ]

• Or the floor may be supposed pamted with parallel bands, at

a distance asunder equal to the diameter, so that the cucic must
fall ou one.
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if the circle were fixed, and the band thrown on it at random
Now let A (fig 2) be a position of the random point, the
favomable cases are when HK, the bisector of the band, meets a circle,

centre A, radius Jc, and the whole number arc when HK meets
a circle, centre O ladius > H- k, hence the probability is

2Tr{r 4- k)
^

^

This IS constant for all positions of

A
,
hence, equating these two values of

p. the mean value required is M(S)
= c{2r -f-

\ The mean value of the portion of

• the circximferencc which falls on the band

;
IS the same fraction cl(2r -f- c) of the

' whole circumference
If any convex area whose surface is

ft and circumference L be thrown on
the band, instead of a circle, the mean
area covered is

M(S) = rc(L -f- ire)
"
^ft

For as before, fixing the random point at A, the chance of a
random point in ft falling on the band is ^ 2ir ic/L,\ where L'

IS the perimeter of a parallel curve to L, at a normal distance Jc

from it Now

Fio 3

L' =! L ^ 2ir k
M(S) ir£

ft
~ L irc

84 Bufion*s problem may be easily deduced in a similar manner.
Thus, if 2r = length of line, a — distance between
the parallels, and we conceive a circle (fig 3) of

diameter a with its centre at the middle O of the
line,* ngidly attached to the latter, and thrown
with It on the parallels, this circle must meet one
of the parallels, if it be thrown an infinite number
of times we shall thus have an infinite number of

chords crossing it at random Their number is

measured by 2jr \a, and the number which meet
zv is measure<l by 4f Hence the chance that the line zr meets one
of the parallels is /> = 4r/ira

85 10 investigate (hi probabilitv that the inclination of the line

loinmg any two pomts in a given convex area ft shall lie within
given limits We give here a method of

reducing this question to calculation, for

the sake of an integral to which it

leads, and which is not easy to deduce
othciwise

First let one of the points A (fig 4)

Q /be fixed, draw through it a chord PQ^C,
at aa mclination e to some fixed line, put
AP = r, AQ ~ r\ then the number of

cases for which the direction of the hnc
joining A and B lies between 0 and 0 -f- d0

^ IS measured by J(r® -{- r^'^dO

Now let A range over the space between PQ and a parallel chord
distant dp from it, the number of cases for which A lies in this

space ard the direction of AB from 0 to 0 d0 is (first consider-

ing \ to he in the element drdp)

1 IG

\dpd0j'^ (f® -f == iC^dpd0,

Let p be the perpendicular on C from a given origin O, and
let w be the inclination of p (we may put dw for d0), C will be a
given function oi p, w, and, integrating first for u> constant, the
whole number of cases for which » falls between given limits u', u" is

cv/>,

the integral J'c^dp being taken lor all jxisitions of C between two

tangents to the boundary parallel to PQ The question is thus
reduced to the evaluation of this double integral, which, of course,
IS generalh difficult enough, wc may, however, deduce from it a

remarkable result, for, if the integral ^jffOdpdot be extendexl to

all possible positions of C, it gives the whole number of pairs of
positions of the points A B which lie inside the area; but this
number is ft^, hence

jffC\ipdu» = 3ft
2

,

the integration t xtending to all possible positions of the chord C,

—

its length being a given function of its co-ordinates ®

* The Une might be anywhere within the circle without altering
the question

2 This mtegral was given by Morgan Crofton m the Comptes
rendus p X4fi9 An analytical proof was given by Serret,
Annates scient, de Vicole normale (1869), p 177

Cor Hence if L, ft be the perimeter and area of any close<l

convex contour, the mean value of the
cube of a chord drawn across it at random
is 3ft2/L

86 Let there be any two convex boiin-
dant s (fig 5) so related that a tangent at
any point V to the inner cuts off a constant
segment S from the outer {e g two concentric
similar ellipses) ,

let the annular area between
them be called A, from a point X taken at

random on this annulus draw tangents XA,
XB to the inner The mean value of the
arc AB, M(AB) = LS/A, L being the whole
length of the inner curve ABV
Ihe following lemma will first be proved —
If there be any convex arc AB (fig 6), and if Nj be (the measure

of) the number of random Imos which meet
It once, N3 the number which meet it

twice,

z arc AB = N, 1 2Nj
For draw the chord AB, the number of

lines meeting the convex figure so formed is Nj -f N^ — arc + chord
(the perimeter)

,
but Nj = number of lines meeting the chord —

2 chord.

Fig 6

. 2 arc -j- Nj 2N2 + 2N2, . 2 arc = -f- 2N2.

Now^ fix the point X, in fig 5, and draw XA, XB If a random
line cross the boundary L, and p^ be the
probability that it meets the arc AB once,

/>2 that it does so twice,

2AB/L = />! + 2/>2 ,

and if the point X range all over the
annulus, and p^, p^ arc the same probabilities
for all positions of X,

2M(AB)/L = Pi -f 2p^

Let now IK (fig 7) be any position of

the random line, drawing tangents at I, K,
It is easy to see that it will cut the arc AB twice when X is m the
space marked a, and once when X is in cither space marked
hence, for this position of the line, p, -f- 2po = 2(a H- )8)/A = 2S/A,
which IS constant, hence M(AB)/L = S/A

Hence* the mean value of the arc is the same fraction of the peri-

meter that the constant area S is of the annulus
If L be not related as above to the outer boundary, M(AB)/L

M(S)/A, M(S) being the m< an ana of the segment cut ofi by a
tangent at a random point on tlic perimeter L
The above result may be expressed as an integral If s be the

arc AB included by tangents from any point (x, y) on the annulus,

jy$dxdy ~ LS

It has been shown {Phil I runs
, 1868, p 191) that, if 0 be the

angle between the tangents XA, XB,

ff0dxdy =s ir(A — 2S)

The mean value of the tangent XA or XB may be shown to be
M(XA) = SP/2A, where P = perimeter of locus of centre of gravity
of the segment S

87 When wc go on to species of three dimensions further specu-
lative difficulties occur How is a random line through a given
point to be defined ? Since it is usual to define a vector by two
angles (vi7 (p the angle made with the axis X by a vector r in the
plane XY, and 0 (or Jir — 0) the angle made by the vector p with r

in the plane containing both p and r and the axis Z) it seems natural
to treat the angles p and 0 as the equiprobable variables In other
words, if we take at random any meridian on the celestial globe
and combine it with any right ascension the vector joining the centre
to tlie point thus assigned is a random line ^ It is possible that

for some p irposcs this conception may be appropriate For many
purposes surely it is proper to assume a more symmetrical distribu-

tion of the terminal points on the surface of a sphere, a distribution

such that each element of the surface shall contain an approxi-

mately equal number of points. Such an assumption is usually

made m the kinetic theory of molecules with respect to the direction

of the Ime joining the centres of two colliding spheres in a “ mole-

cular chaos " * It is safe to say with Czubcr, No discussion can
remove indctcrminateness '' Let us hope with him that “ though
this branch of probability can for the present claim only a theoretic

interest, in the future it will perhaps also lead to practical results " ®

88. Illustrations of Probability and Expectation,—The close relation

between probability and expectation is well illustrated by geo-

metrical examples. As above stated, when a given space S is

included within a given space A, if p is the probability that a point

* Cf. Bertrand, op cit § 135.
< See e.g Watson, Ktnettc Theory of Gases, p. 2, Tait, Trans

Roy. Soc
,
Edtn (1888), xxxui 68

® Wahrschetnhenkettsiheorte, p. 64.
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P, taken at random on A, falling on S, ^ S/A. If now the
space S be variable, and M(S) be its mean value

/>=.M(S)/A

For, if wc sup|x>se S to have n equally probable values Sj, Sg,

S3
,
the chance of any one Sj being taken, and of P falling

on Sj, IS

p, =, n - iSj/A
;

now the whole probability /> = -I- />a + + >
which leads

at oiict to the above expression 1 ho chance of two points falling

on S IS, in the same way,
/> M(S2)/A2

and so on
In such a case, if the probability be known, the mean value

follows, and vice versa Thus, wc might find the mean value of the
wth power of the distance XY between tv\ o points taken at random
m a line of length I, by considering the chance that, if n moie
points are so taken, they shall all fall between X and Y i his

chance is

M(XY)«//'* = 2{n + I) - i(m 4- a) - ^
for the chance that X shall be one of the extreme points, out of
the whole (w d" 2), IS 2 {n -f 2)-^ and, if it is, the chance that the
oth( r extreme point is Y is (« 1)

' ^ Therefore

M(XY)' - 2^(n -f I)
-

-f 2)
- ‘

A line I IS divided into n segments by w — i points taken at ran-
dom, to find the mean value of the product of the n sognunt*^
I et a, b, r, be the segments m one particular case If n
new points are tfikcn at random in the line, the chence that one
falls on each segment is

123 nabc . //'*

,

hence the chance that this occurs, howevei the line is divided, is

«V’"M(a6c
)

Now the whole number of different oiders m which the whole
2M -- I points m ly occur is (2w — 1)*, out of these the nnmbci in

which one of the fust series falls betw'ccn every two of the second
IS easily found by the theory of permutations to be n\(>i — 1)!

Hence the required mean value of the product is

M(a6c ) = ±ZZ. 1)J l«

89 Additional examples of the relation between probability

and expectation appear in the following series of propositions

(i) If M be the mean value of any quantity depending on the
positions of two points {e g their distance) which are t^cn, one
m a space A, the other in a space B (external to A), and if M' be
the same mean when both points are taken indiscnmmpvlHy in the
whole space A 4- B, the same mean when both points are
taken in A and both in B respectively, then

(A -h B)‘M' == 2ABM + Ama +
If the space A — B, 4M' — 2M -f M® |- M<>, if, also, M„ — M^,

then 2M' = M -f Ma.

(2) The mean distance of a point P within a given area from a
fixed straight line (which does not meet the area) is evidently the
distance of the centre of gravity G of the area from the line Thus,
if A, B are two fixed points on a Ime outside the area, the mean
value of the area of the triangle APB ~ the triangle AGB hrom
this it will follow that, if X, Y, Z are three points taken at random
m three given spaces on a plane (such that they cannot all be cut

by any one straight line), the mean value of the area of the triangle

XY/ IS the triangle OG'G'', determined by the thiec centres of

gravity of the spaces

(3) This proposition is of use 111 the soluiion of the following

problem —
Two points X, Y are taken at random within a triangle What

IS the mean area M of the triangle XYC, formed by joining them
with one of the angles of the triangle ?

Bisect the triangle by the line CD, let M, be the mean value
when both points fall in the triangle ACD, and the value when
one falls in ACD and the other m BCD, then 2M — Mj -{- M.
But Mi — jM, and Mg = GG'C, where G, G' are the centres of

gravity of ACD, BCD, hence Mg = J^ABC, and M — -^ABC
(4) From this mean value wc pass to probabilities Tlie chance

that a new point Z falls on the triangle XYC is chance
that three points X,Y,Z taken at random foim, with a vertex C, a
re-entrant quadrilateral, is J

go The calculation of geometrical probability and expectation
IS much facilitated by the following general principle If M be a
mean value depending on the positions of n points falling on a
space A; and if this space receive a small increment a, and M' be
tne same mean when the n points are taken on A 4- a, and M the
same mean when one point falls on a and the remaining n — i on
A; then, the sum of all the cases being M'(A 4- a)'*, and this sum
consisting of the cases (i) wrhen all the pomts are on A, (2) when one
IS on o the others on A (as we may neglect all where two or more
fall on a), we have

M'( 4- a)'* « MA« 4- tiMja" -
»

,

.• (M'-M)A=««A(Mi~M),

as M' nearly — M For example, suppose two pomts X, Y are
taken in a line of length /, to find the mean value M of (XY)^ If

I receives an increment dl, WM =- 2<f/(Mi — M) Now Mj here ~
the mean nth power of the distance of a single point taken at
random in I from one extremity of /, and this is /"(w i)

' (as is

shown by finding the chance of n olhci [xunts falling on that dis-

tance)
,
hence

WM — 2dl [/« (« 4- I
J

^ — M
I

,

/ffM 4 2Udl ^ 2 {n 4- I)

or /-^ d Mr- ^ 2(n 4- i) - H>^dl

,

M/2 2(n 4- i), -= 2/«+2/(n 4- 1) (u 4- 2) + C 5

N ^ 2/‘/(« 't I) (n -f 2),

C being evidently o
91 The corresponding principle for probabilities may thus be

stated If /> IS the probability of a certain condition being satisfied

by the n points within A in art 90, />' the same probability when
they fall on the space A 4- a, and p' the same when one point falls

on a and the rtst on A, then, since the numbers of favourable cases

arc respectively p'(A j- o)", />A", w/?loA"-^ we find

(/)' - p)A = na{p^ - p)

Hence if p' - p then pi ~ p For example, if we have to find

the chance of three pomts within a eircU forming an acute-angled
triangle, by adding an infinitesimal coneentnc nng to the ciiclc

we have evidently p' — p. hence the required chance is unalteret^

by assuming one of the three points taken on the circumference
Again, in finding the cliance that four points withm a triangle

shall form a eonvex quadn-
lateral, if we add to the triangle

a small band between the base
and a line parallel to it, the
chanee is clearly unalttrcd
Therefore wc may take one of
I he points at random on the
base (fig 8), the others X,
Y, Z within the triangle Now
the four lines from the veitcx
B to the four points aic as

likely to oeeur in any speci-

fied order as any other
lUnce It IS an even chance
that X, Y, Z fall on one of the triangles ABW, CBW, or that
two fall on one of these triangles and the rtiruiining one on the
othci Hence the probability of a re-entrant quadrilateral is

lP\ 4- \p2 ,

firob (V/XYZ re-entrant), X Y, Z in one tnangle.
X m one triangle, Y m the

whore p^
po — do

,

other, Z m cither

But py
—

J Now to find />,, the chance of Z falling within the
triangle vVXY is the mean area of WXY divided by ABC Now'
by 3>ar 89, for any paiticular position of W, M(WXY) = WGG',
where G, G' are the centres of giavity of ABW, CBW It is easy
to sec that WGG' — ,1ABC = J, putting ABC — i Now if /
falls in CBW, the chance of WXYZ re-entrant is 2M(IY\^, for Y
is as likely to fall in WXZ as Z to fall in WXY; also if Z falls in

ABW the chance of WXYZ re-entrant is 2M(IXW) Thus the
whole chance is p2 “ 2M(1YW 4- IXW) = ) Hence the proba-
bility of a rc-tntrant quadrilateral is

That of its being convex is |

92 From this probability wc may pass to the mean value of

the area XYZ, if M be this mean and A the given aiea, the
chance of a fourth jxnnt falling on the
tnangle is M/A; and the chance of a re-

entrant quadrilateral is four times this,

or 4M/A This chance has just been
shown to be J, and accordngly M — j*_A

93 The preceding problem is a par-

ticular case of a more general problem
investigated by Sylvester For another
instance, let the given area A be a
circle

;
within such three points are

taken at random; and let M be the
mean value of the triangle thus formed
\ddmg a concentric nng a, we have since M' M as the areas
ot the circles. M' - M(A -f a)/A

AMa/A = 3a(Mi - M)
,

M jMj.

where Mj is the value of M when one of the pomts is on the cir-

cumference Take O fixed; wc have to find the mean value of
OXY (fig 9) Taking (p, (p', o') as co-ordinates of X, Y,

M, = (ira») (dpdtfff'dp'de (OXY)

•. M, =
^fjyfipp' 'in (fl — «')pp'dpdp'd9d»'

= su'{»- »'}d9de',
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putting f -= OH, f' s= OK ; as r = 2^ sin 0, r' = la sin $\

Professor Svlv'ostcr has remarked that this double integral, by
means of the theorem

- r, a - xAf'iy

is easily shown to be identical with

cos d9'

=

-ira-

' =\ sin -- li—1—5_7 ir

yo -2468
•/ M, = ,

^Oir 4811

From this mean value we pass to the probability that four points

within a arcle shall form a re-entrant figure, viz

P Jk
I2ir

With when the number of the constituents is indefinitely large.

For then it may be presumed that any method of determining

the mode will lead to the same result. This presumption pre-

supposes that the constituents are quantities of the kind which
form the sort of series which is proper to Piobabilities.^ A
similar presupposition is to be made with respect to the con-

stituents of the other averages, so far as they are objects of

probabilities. ^

96 The Latv of Error *—Of the propositions respecting

I average with which Probabilities is concerned the most important

are tliose which deal with the relation of tlie average to its con-

,
stituents, and arc commonly called “ laws of error Error is

[defined in popular dictionaries as ‘^deviation from truth"’,

I

and since triitli commonly lies m a mean, while measurements

[

are some too large and some too small, the term in scientific

I

diction IS extended to deviations of statistics from their average,

94 The function of expectation in this class of problem appears
to afford an additional justification of the position here assigned

to this conception^ as distmguished from an avciage in the more
general sense which is proper to the followmg Part

Part IL—Averages and Law^s of Error

95 Average?—An average may be defined as a quantity

derived from a given ^et of quantities by a process such that,

if the constituents become all equal, the average will coincide

with the constituents and the constituents not bemg equal,

the average is greater than the least and less than the greatest

of the constituents For example, if v„ . . . arc the con-

stituents, the followmg expressions lorm averages (called respec-

tively the arithmetic, geometric and liarmomc means) —
t

rj 4- 4^,
n

(X^ \ X. X , * * X Xn)7.

i/i(l + -i + . . +±\
/ n\Xi x^ xj

The conditions of an average are likewise satisfied by innumer-

able other symmetrical functions, for example •

—

X7 4- + 4
n )

The conception may be extended from symmetrical to unsym-

metrical functions by supposmg any one or more of the constitu-

ents in the former to be repeated several times. Thus if m the

first of the av'erages above instanced (the arithmetic mean) the

constituent occurs I times, the expression is to be modified

by putting for in the numerator, and m the denominator,

for », n + r — i. The definition of an average covers a still wider

field. The process em[^oyed need not be a function ^ One of

the most important averages is formed by arranging the con-

stituents in the order of magnitude and taking for the average

a value which has as many constituents above it as below it,

the median The designation is also extended to that value

about which the greatest number of the constituents cluster most
closely, the “ centre of greatest density,” or (with reference to

the geometrical representation of the grouping of the constitu-

ents) the greatest ordinate, or, as recurring most frequently,

the mode ® But to comply with the definition there must be

added the condition that the mode does not occur at eitlier

extremity of the range between the greatest and the least of the

constituents There should be also in general added a definition

of the process by which the mode is derived from the given

constituents^ Perhaps this specification may be dispensed

^ See introductory remarks and note to par 95
^ A great variety of (functional) averages, including those which

are best known, are comprehended in the following gcncial loim
*qM[(4>;r,), 4>(;r2), <#>(^«)]}; where is an arbitrary function,

i« inverse (such that ^ x), M is any (functional)

mean When M denotes the arithmetic mean
;

if <i>{x) ^
log X {<p - ^x) ^ we have the geometric mean, if <p(x)^'ilx,
we have the harmonic mean Of this whole class of averages it

13 true that the average of sev'cral averages is equal to the average
of all their constituents.

* This convenient term was introduced by Karl Pearson
* E g some specified method of smoothing the given statistics

even when that average—like the mean of human or barometric
heights—does not stand for any real objective thing A “ law

of error ” is a relation between the extent of a deviation and the

frequency with which it occurs for instance, the proposition

that if a digit is taken at random from mathematical tables, the

difference between that figure and the mean of the whole series

(indefinitely prolonged) of figures so obtained, namely, 4 5, will

in the long run prove to be equally often ± 0 5, ± i 5, ± 2 5, ± 3 5,

±45^ The assignment of fiequency to discrete veilues—as o,

I, 2, &c
,
m the preceding example—is often replaced by a

( ontinuous curve with a corresponding equation The distinc-

tion of bemg th^ law of error is bestowed on a function which is

applicable not merely to one sort of statistics—such as the digits

above instanced—but to the great variety of miscellaneous

groups, generally at least, if not universally. What form is

most deserving of this distinction is not decided by uniform

usage, different authorities do not attach the same weight to

the different grounds on which the claim is based, namely the

extent of cases to which the law may be applicable, the closeness

ot the application, and the presumption prior to specific experi-

ence m favour of the law The term “ the law of error ” is here

employed to denote (1) a species to which the title belongs by
universal usage, (2) a wider class in favour of which there is the
same sort of a prion presumption as that which is held to justify

the more familiar species The law of error thus understood

forms the subject of the first section below.

97 Lo7vs of Frequency—What other laws of error may
require notice are included in the wider genus “ laws of fre-

quency,” which forms the subject of the second section, Laws
of frequency, so far as they l;)elong to the domain of Probabilities,

relate much to the same sort of grouped statistics as laws of

error, but do not, like them, connote an explicit reference to an
average. Thus the sequence of random digits above instanced

as affording a law of error, considered witliout reference to the

mean value, presents the law of frequency that one digit occurs as

often as another (m the long run) Every law of error is a law

of frequency
,
but the converse is not true. For example, it is a

law of frequency—discovered by Professor Pareto^—that the

number of incomes of different size (above a certain size) is

approximately represented by the equation y = A/^c", where x
denotes the size of an income, y the number of incomes of tliat

size. But whether this generalization can be construed as a law
of error (m the sense here defined) depends on the nice inquiry

whether the point from which the frequency diminishes as the

income x increases can be regarded as a “ mode,” y diminishing

as X decreases from that point.

* See above, pt. i
,
pars 3 and 4 Accordingly the expected

value of the sum of n (similar) constituents 4- -f- . . . -f x,t)

may be regarded as an average, the average value of nXr where
Xr 13 any one of the constituents

® Sec as to the fact rnd the evidence for it, Venn, Logic of Chance*
3rd ed , Ill, 114 Cf Ency, Bnt., 8th ed , art “Probability,"

p 592, 6ertrand, op, at
,
preface, § 11, above, par. 59.

^ See hi8 Cours d’Sconomie pohttque, 11 306. Cf Bowley, Evidence
before the Select Committee on Income Tax (1906, No. 365, Question
1103 seq), Bcnini, Metodologtca staUsitca, p 324, lefcrrcd to m
the Journ Stat Soc (March, 19^)*



LAWS OF ERROR] PROBABILITY 3
Section I —The Law of Error.

08 (i) The Normal Law of Error — fhc simplest and best rccog*
nized statement of the law of error, often called the normal
law,*^' 13 the equation

>/iu?

more conveniently written {ijpjirc) exp — (;r — where x
IS the magnitude of an observation or '* statistic, ' z is the pro-
portional frequency of observations measuring x, a is the arithmetic
mean of the group (supposed indefinitely ' multiplied) of similar

statistics IS a constant sometimes called the ** modulus ** *

proper to the group, and the equation signifies that if any large

number N of such a group is taken at random, the number of

observations between x and x Lx is (approximately) equal to
the right-hand side of the equation muitiphod by NA-ir A
graphical representation of the corresponding curve—sometimes
called the “ probability-curve —is here given (fig lo), showing
the general shape of the curve, and how its dimensions vary with
the magnitude of the modulus c The area being constant (v^iz

unity), the curve is furled up when c is small, spread out when c

IS large There is added a table of integrals, corresponding to
areas subtended by the curve, in a form, suited for calculations

of probability, the variable, t, being the length of the abscissa
referred to (divided by) the modulus ^ It may be noted that the
points of inflexion in the figure are each at a distance from the
origin of 1/ sj2 modulus, a distance equal to the square foot of

the mean square of error—often called the “ standard deviation "

Another notable value of the abscissa is that u Inch divides the area
on either side of the origin into two equal parts, commonly called

the probable erroi ” The value of r which corresponds to this

point IS o 4709. • . .

Y

99 An a prion proof of this law was given by Hcrschel * as

follows 5
“ The probability of an error depends solely on its magni-

tude and not on its direction, ** positive and negative
A priori errors are equally probable “ Suppose a ball dropped
Proof from a given height with the intention that it should
fall on a given mark,*' errors m all directions are equally probable,
and errors m perpendicular directions arc independent Accoid-
mgly the required law, “ which must necessarily be general and
apply alike in all cases since the causes of error are supposed ah he

unknown,*' * is for one dimension of the form for two dimcn-

1 On this conception see below, par 122.
^ L g m the article on Probability in the 9th ed of the Ency

Bftt ,
also by Airy and other authorities, Bravais, in his article

bur la prohabihU aes erreurs
** M6moires pr6sent6s par divers

savants " (1846), p 257, takes as the " modulus or parameter " the
inverse square of our c Doubtless different parameters arc suitc*d

10 different purposes and contexts
,
c when we consult the common

tables, and in connexion with the operator as below, par r6o,
k{ = if.®) when wc investigate the formation of the probability-curve
out of independent elements (below, par. 104); == i/r*) whenwc
are concerned with weights or precisions (below, par 134) If one
form of the coefficient must be uniformly adhered to, probably,
or (= cj fj2), for which Professor Pearson expresses a preference,
appears the best It is called by him the “ standard deviation

• Fuller tables arc to be found m many accessible treatises.

Buteess's tables in the Trans of the Edtn Hoy, Soc for 1900 are
carried to a high degree of accuracy. Thorndike, in his Mental
and Social Measterements, gives, among other useful tables, one
referred to the standard deviation as the argument New tables
of the probabihty integral are given by W F. Sheppard, Biometrics,
11 174 seq

^ Edmburafh Review (1850), xcii 19.
® The italics are m the original. The passage continues ** And

sions 4-
;

and ^{x^ -f y®) ~ 4>(x®) x «j>(y®)
,

a funct
equation of which the Rohition is the function above wn
A reason which satisfied Hcrschel is entitled to attention, espe(
if it IS endorsed by Thomson and Tait ^ But it must be conf*
that the claim to universality is not, without some stiain of 1

pretation,'^ to be reconcileil with common experience
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^ ^'^dx
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100 Then IS however one class of phenomena to which Hersc
reasoning applu s without reserv ation In a " molecular chaos,*"

as the received kinetic theory of gases postulates, if a inolecu
placed at rest at a giv^cn point and the distance which it tr

iroin that point in a given time, driven hither and thither by c
mg molecules, is legarded as an “ crior " it may be presumed
errors m all directions are equally probable and errors in pc
dicular ehrections arc independent It is rcnmrkable that a si

presumption with respect to the velocities of the molecules
employed by Clerk Maxwell, in his first appioach lo the thco
molceular motion to establish the law of error in that region

loi The Laplace-Quetelet Hypothesis —That presiimption
indeed, not received general assent, and the law of error appef
be better rested on a proof which was originated by Laplace Ac
mg to this view, the normal law of error is a first approxim<
to the frequency with which different values are apt to be assi
by a variable magnitude dependent on a great number of
pendent variables, each of which assumes different values m rai

fashion over a limited range, according to a law of error, n
general the law, nor in general the samie for each vauablc
normal law prevails in nature because it often happens—

n

world ol atoms, in organic and m social hfc—that tiungs dc
on a number of independent agenc’cs Laplace, indeed, ap
to have applied the mathematical prmtiplc on which this exp
tion depends only to examples (of the law of error) artifii

generated by the process of taking averages The merit of acc(

ing for the prevalence of the law tn rerum natura belongs r

to Quetelet He, however, employed too simple a formula
the action of the causes The hypothesis sccmis first to have
statedm all its generality both of mathematical theory and stati

exemplification by Glaisher*
10

z

The validity of the explanation may best be tested by
(A) deducing the law of error from the condition of num
independent causes, and (B) showing that the law is

.

^

adequately fulfilled in a vanety of concrete cases, m "

which the condition is probably present The con- yjp*

'

dition may be supposed to be perfectly fulfilled in games
of chance, or, more generally, sortitions, charactenzod by - .

the circumstKiicc that we have a knowledge nrior to

specific experience of the proportion of what Laplace
calls favourable cases to all cases—a category which incl

for mstance, the distribution of digits obtained by random exi

from mathematical tables, as well as the distribution of the nui
of points on dominoes

103 The genesis of the law of error is most clearly illustrate

the simplest sort of “ game,'’ that m which the sortition is bet

tuT) alternatives, heads or tails, hearts or not-hearts, or. g

ally, success or failure, the probability of a success being /
that of a faUure q, where /> -h ^ = i The number of

such successes in the course of n trials may be con-

sidered as an aggregate made up of n independently

varying elements, each of which assumes the values o or i

respective frequency q and p The frequency of each value c

it IS on this Ignorance, and not on any pcculiaiit> m cases,

the idea of probabihty m the abstract is formed ** Cf a
par 0

« Natural Philosophy, pt 1 art 391 lor other a prion
\

see Czubor, 2 heorie der Beobachtungsfehler, th i

’ C£ note to par 127
® He considered the effect as the sum of causes each of ^

obeys the simplest law of frequency, the symmetrical biaom
® Memoirs of Astronomteal Society (1878), p 105 Of M<

Crofton. “ On the Law of Enors of Observation,'' Trans Roy
(1870), vol clx pt 1 p 178

Above, par 2.
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aggregate is given by a corresponding term in the expansion of

(q -f p), and by a well-known theorem^ this term is approximately

I —v^I2hPq
equal to , where v is the number of integers

by which the term is distant from np (or an integer close to np
)

;

provided that v is of (or <) the order Graphically, let the
sortition made for each element be represented by the taking or

not taking with respective frequency p and q a step of length t

If a body staiting from zero takes successively n such steps, the

point at which it will most probably come to a stop is at nbi

(measured from zero)
,
the probability of its stopping at any neign-

bourmg point within a range of i- sjni is given by the above

-

written law of frequency, being the distance of the stopping-

point from npi Put vi ^ x and znpqi^ =
,
then the probability

may be written {jj s/fr c) exp —
104 It IS a snort step, but a difficult one, from this case, in

which the element is binomial—heads or tails—to the general case,

in which the element has several values, according to the law
of frequency—consists, for instance, of the number of points pre
sented by a randomly thro^\n die According to the general

theorem, if Q is the sum - of numerous elements, each of which
assumes different magnitudes according to a law of frequency
z - fr{x). the function / being in general different for differ-

ent elements, the number of times that Q assumes magnitudes
between x and x Ax in the com sc of N tnals is Nzax, ifz —
{ij s/zirk) exp — (jr — ayjzk, where a is the sum of the arithmetic

means of all the elements, any one of which ay =Q^/^(4r)rfArJ, the

square brackets denoting that the integrations extend between the
extreme limits of the element’s range, if the frcquency-locus for each

element is continuous, it being understood th'it
^

and k IS the sum of the mean squares of error for each clement,

. {ar -f-
J.

frequency locus for each element is con-

tinuous, where ar is the arithmetic mean of one of the elements,
and ^ the deviation of any value assumed by that element from a,,

2 denoting summation over all the elements When the frequency-
locus for the element is not continuous, the integrations which give
the arithmetic mean and mean square of error for the element
must be replaced bv summations For example, in th( case of the
dice above instanced, the law of frequency for each clement is that
it assumes equally often each of the values 1,2, f 4. 5. b Thus the
arithmetic mean for each element is 3 5, and the mean square of

error {(3 5 — i)® (3 5 + <5tc
}
/6 2 gio Accordingly, the

sum of the points obtained by tossing a large numl^or, n, of dice
at random will assume a particular value x with a frequency which
16 approximately assignee! by the equation

z = “a”) t-xp - (X - 3 5)75
The rule equally applies to the case in which the elements are not
similar; one might be the number of points on a die, another the
number of points on a domino, and so on Graphically, each
element is no longer represented by a step which is either null or i,

but by a step which may be, with an assigned probability, one or
other of several degrees between those limits, the law of frequency
and the range of t being different for the different elements

105 Variant Proofs —The evidence of these statements can only
be indicated here All the proofs which have been offered involve
some postulate as to the deviation of the elements from their respec-
tive centres of gravity, their " eirors " If these errors extended to

infinity, it might well happen that the law of error would not be
fulfilled by a sum of such elements * The necessary and sufficient

postulate appears to be that the mean powers of deviation for the
elements the second (above written) and the similarly formed third,
fourth, d,c

,
powcis (up to some assigned power), should be finite *

106 (i) The proof which set ms to flow most directly from this

postulate proceeds thus It is deduced tliat the mean powers of

deviation for the proposed representative curv'c, the law of error
(up to a certain power), differ from the corresponding powers of the
actual locus by quantities which are negligible when the numbei of

the elements is large ^ But loci which have their mean powers of
deviation (up to some certain power) approximately equ^ nitiy be
considered as approximately coincident ^

107 (2) The earliest and best-known proof is that which was

1 By the use of Stirling’s and Bernoulli's theorems, Todhuntcr,
History , . . of Probabiltty,

* The statement includes the case of a linear function, since an
element multiplied by a constant is still an element

^ Eq if the frcqucncy-locus of each element were i/ir(i -Px'^,
extending to infinity m both directions But extension to infinity

would not be fatal, if the form of the element's locus were normal
^ For a fuller exposition and a justification of maiw of the state-

ments which follow, see the writer's paper on “ The uiw of Error
"

m the Camb Phil Trans (1905)
* Loc at, pt 1 § I

** On this criterion of coincidence see Karl Pearson's paper “ On
the S5rstematic Fitting of Curves," Biometnka, vols u and li

originated by Laplace and generahzed by Poisson Some idea of
this celebrated theory may be obtained from the following free
version, applied to a simple case The rase is that in which all the
elements have one and the same locus of frequency, and that locus
is symmetrical about the centre of gravity Let the locus be repre-
sented by the equation rj = <^({), where the centre of gravity is the
origin, and <^( -f {) = <^( — ^) ,

the construction signifying that the
probability of the element having a value ^ (between say ^— kA^ and
^ -h JA^ IS <t>{^)A( Square brackets denoting summation between

extreme limits, put xW for [S<^>(^)^^ “ w!herc ^ is an integer
multiple of A^ (or Ax) — pAx, say Form the mth power of x(«)

Ihc coefficient of
~

(x(a))"' is the probability that the
sum of the values of the m elements should be equal to rAx^ a
probability which is equal to Axy y, where y is the ordinate of the
locus lepresenting the frequency of the compound quantity (formed
by the sum of the elements). Owing to the symmetry of the
function

<i>
the value of yy will not be altered if we substitute

for substitute J(tf * ^

^
s/ larAxs^^

that is COS arAr Thus (x(«))^ becomes a sum cf
terms of the form Axyr cos arAx, where y _ ^ = y , Now multiply
(x(«))"* thus expressed by cos tAxa, where, t being an integci,
tAx = X, the abscissa of the “ error " the probability of whose
occurrence is to be determined The pioduct will consist of a sum
of terms of the form Axy, J(cos a(>' -f -T cos o(r— /)Aa) As
every value of r — / (excipt zero) is matched by a value equal
in absolute magnitudt, — z and likewise ev'cry value of
z / is malchid by value — z — the series takes the form
Axyy :&cosqaAx Axy/ where q has all possible integer values from i

to the largest value of Izl ^ increast^d by l/l, and the tcim ficc from
circular functions is the equivalent of Arv;COSa(z-f /) Ax, when
z together uith Axy^ ers a{r— t)Ax, when r ^ \ t Now sub-
stitute for aAx a new symbol /8, and integrate with respect to ft,

the thus tiansforiTud (x(«))"' cos /A la between the limits ft
^ o and

3 — IT The integrals of all the terms which aie of the form
Axvy cosqft will vanish, and there will be left suivivmg only nAxyt

We thus obtain, as esjual to irAxv/, (3/Ax) j"* cos Now

change the mdepeneUnt v.ariable to o
,
then as dft — ./aAv,

AA IV — Ar^ («))'" cos lAXa
0

Replacing tAx by r, and dividing both sides by ax, we liavt

a))"' cos ax

Now expanding the cos ax which enters into the expression for x(o),
we obtain

X(a) = [S(^(a)J ~ ^ [S.^(a) aP[

^
^

Performing the summaticns indicated, we express x(a) terms ol

the mean powers of dcviaticn for an element Whence x(a)"‘
expressible in terms of the mean powers of the compound locus
First and chief is the mean second power of deviation for the com-
pound, which IS the sum of the mean second powers of deviation for

the elements, say k. It is found that the sought probability may be
equated to

/:
V/AX

dxe cos ax 4
V/AX

dxa^e
-ia«A

where IS the coefficient defined below ® Here rfAx may be replaceel

by 00, since the finite difference Ax is small with respect to unity
when the number of the elements is large, and thus the integrals
involved become eqiiateable to known definite* integrals If it

w'ere allowable to neglect all the terms of the series but the first the

expression would reduce to — ^
^

the normal law of error
^/(2 ir/f)

But it IS allowable to neglect the terms after the first, in a first

approximation, for values of x not exceeding a certain range, the
number of the elements being large, and if the postulate above
enunciated is satisfied With these reservations it is proved that
the sum of a number of similar and symmetrical elements conforms
to the normal law of error The proof is by parity extended to the
case in which the elements have diflercnt but still symmetrical
frequency functions, and^ by a bolder use of imaginary quantities,

to the case of unsymmctrical functions.

’ Laplace, TMorie analytique des probahthtis, bk 11 ch iv
,

Poisson, Recherches sur la probabiltU des jugements Good restate-

ments of this proof are given by Todhunter, History of Probahtliiy,
art 1004, and by Czuber, Theorte der Beobachtungsfekler, art 38 and
Th 2, § 4

* The symbol || is used to denote absolute magnitude, abstraction
being made of sign

® Below, pars 150, 160 Loc cit, app I

“ Loc at, p. 53 and context.
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108 (3) De Forest ^ has given a proof unencumbered by imagin-

anes of what is the fundamental proposition m Laplace's theory
that, if a polynomial of the form

Ao "I" AiS 4" -p H' Aw-s”*

be raised to the nth power and expanded m the form

Bq 4-Bir -f> B24:® 4* • 4~

then the magnitudes of the B's in the neighbourhood of their maxi-
mum (say Bj) will bo disposed in accordance with a “ probability-

curve, or normal law of error.

109 (4) Professor Morgan Crofton’s original proof of the law of
error is based on a datum obtained by observing the effect which the
introduction of a new element produces on the frequency-locus
for the aggregate of elements It seems to be assumed, very properly,

that the sought function involves as constants some at least of the
mean powers of the aggregate, in particular the mean second power,
say A We may without loss of generality refer each of the elements
(and accordingly the aggregate) to its respective centre of gravity
Then if y, = /(-r), is the ordinate of the frequency-locus for the aggre-
gate before taking in a new clement, and y i ^ the ordinate after that
operation, by a well-known principle,^ y 4- == [S0w(|)/(;r —
wnere t;, =* <pmU), is the frequency locus for the new element, and the
souare brackets indicate that the summation is to extend over the
wnole range of values assumed by that element Expanding in

ascending powers of (each value of)^ and neglecting powers above the
second,' as is found to be legitimate under the conditions specified,

we have (since the first mean power of the clement vanishes)

dy =

From the fundamental proposition that the mean square for the
aggregate equals the sum of mean scpiares for the elements it follows
that the mean second power of deviation for the mth
clement is equal to dk, the addition to k the mean second power of

:ate There is thus obtained a partialdeviation for the
difierential equation ol the second order

dy _ ^d*v

dk ~ ^dk^
(I)

A subsidiary equation is (m effect) obtained by Professor Crofton
from the property that if the unit according to which the axis of

X IS graduatecl is altered in any assigned ratio, there must be a corre-
sponding alteration both of the ordinate expressing the frequency
of the aggregate and of the mean square of deviation for the aggrega-
tion By supposing the alteration indefinitely small he obtains e

second partial differential equation, viz (in the notation here adopted)

From these two equations, regard being had to certain other condi-
tions of the problem, 8 it is deducible that

y
= Ctf- ^2/2^, where C is a

constant of which the value is determined by the condition that

no (5) The condition on which Professor Crofton's proof is based
may be called differential, as obtained from the introduction of a
single new element. There is also an integral condition obtamed
from the introduction of a whole set of new elements For let A
be the sum of elements, fluctuating according to the sought law
of error Let B be the sum of another set of elements in number
(>M, and mg both large) Then Q a quantity formed by addmg to-
gether each pair of concurrent values presented by A and B must also

conform to the law of error, since Q is the sum of 4- mg elements.
The general form which satisfies this condition of reproducUvtty is

limited by other conditions to the normal law of error ^

111 The list of variant proofs is not yet exhausted,® but enough
has been said to establish the proposition that a sum of numerous
elements of the kind described will fluctuate approximately according
to the normal law of error

1 12 As the number of elements is increased, the constant above
designated k continually increases, so that the curve representing

the frequency of the compound magnitude spreads out
from its centre It is otherwise if instead of the simple

p consider the linear function formed by adding the
®

* m elements each multiplied by i/m The “ spread " of
the average thus constituted will continually diminisn as the
number of the elements is increased; the sides closing in as the

1 The Analyst (Iowa), vols v
,
vi

,
vu. passtm^ and especially

VI 142 seq
,
vii. 172 seq.

® Morgan Crofton, he ett p 781, col a The principle has been
used by the present writer in the PktL Mag. (1883), xvi 301.

® For a criticism and extension of Crofton's proof see the already
cited paper on "The Law of Error " Camb Phtl. Trans (1905L
pt i. § 2. Space does not permit the reproduction of Crofton
proof as given in the 9th ed. of the Ency. BnU (art. " Probabihty,"
§48).

Loc. ett pt i § 4, and app 6.
® Loc at p. 122 seq

vertex rises up. The change m " imread " produced by the accession
of new elements is illustrated by tne transition from the high to the
low curve, in fig 10, in the case of a sum, in the case of an average
(arithmetic mean) by the reverse relation

1 13 The proposition which has been proved for linear functions
may be extended to any other function of numerous variables,
each representing the value assumed by an mdepcndently _
fluctuating clement, if the function may be expanded
m ascending powers of the variables, aeeording to ^
Taylor's theorem, and all the powers after the first

may be neglected The matter *8 not so simple as it is

often represented, when the variable eletnents may assume large,
perhaps mfanite, values, but with the aid of the postulate above
enunciated the difficulty can be overcome ®

1 14 All the proofs which have been noticed have been extended
to errors in two (or more) dimensions.’ Let Q be the sum of a
number of elements, each of which, being a function
of two variables, x and y, assumes different pairs of ^^teasioa

values according to a law of frequency — /A^, y), the
^

functions being in general different for different elements m 1

The frequency with which Q assumes values of the^^®^
s/oiif.

variables between x and {ax and between y and y 4- Ay is zAxAy, i£

, ^ L exn - — - 6)
«

2n’Jkm-P 2(/fm-fi)

where, as in the simpler case, a ~ lAr, cir being the arithmetic mean
of the values of x assumed in the long run by cne of the elements,
6 is the corresponding sum for values of y, ?nd

"» = -t>r?lr{.x,y)dxdy~^

ar){y - br)f.(x, y)dxdy~^,

the summation extending over all the elements, and the integration
between the extreme limits of each, supposing that the law of
frequency for each element is continu-
ous, otherwise summation is to be
substituted for integration For ex-
ample, let each clement be constituted
as follows : Three coins having been
tossed, the number of heads presented
by the first and second coins together
IS put for X, the number of heads pre-
sented by the second and third coins
together is put for y. Tne law' of fre-

quency for the element is represented
in fig II, the integers outside denoting
the values of x or y, the fractions in-

side probabilities of particular values
of X and y concurring

If I IS the distance from o to i and
from I to 2 on the abscissa, and %' the corresponding distance on the
ordinate, the mean of the values of x for the element—Aa, as we may
say,— IS 1, and the corresponding mean square of horizontal deviations
is Likewise Ab — Am = Jt'* , and A/ = J( 4" * X 4- » x — lO
— JiT. Accordingly, if n such elements arc put together (if n siepit

of the kind which the diagram represents are taken)
,
the frequency

with which a particular pair of aggregates x and y will concur, with
which a particular point on the plane of ;ry, namely, x ^ ri and
y = ri, will be reached, is given by the equation

* = (•'' (•''- ’•

1

15

A verification is afforded by a set of statistics obtamed with

dice by Weldon, and here reproduced by his permission A success

IS in this experiment defined, not by obtaining a head when a coin

IS tossed, but by obtaining a face with more than three pomts on it

when a die is tossed ,
the probabilities of the two events are the same,

or rather would be if coins and dice were perfectly symmetrical.®

Professor Weldon virtually took six steps of the sort above described

when, SIX painted dice having been throw n, he added the number of

successes m that painted batA to the number of successes m another
batch of SIX to form his x, and to the number of successes m a third

batch of six to form his y The result is represented m the aflnexed

table, where each degree on the axis of x and y respectively corre-

sponds to the % and t' of the precedmg paragraphs, and t = 1'

The observed frequencies being represented by numerals, a general

correspondence between the facts and the formula is apparent

8 Loc, at. pt. ii. ^ 7.

’ The second by Burbury, m Phtl Mae. (1894), xxxvii. 145,

the third by its author in the Analyst for 1881, and the remamder
by the present writer in Phtl. Mag. (1896), xu 247, and Camb. Phtl

Trans (1905) >
loc. at.

8 Compare the formula for the simple case above, § 4.

8 On the irregularity of the dice with which Weldon experimented,

see Pearson, PAi/ Mag (1900), p 167.
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The maximum frequency is, as it ought to be, at the point ;r 6f

,

V ^ ' The density is particularly great along a hno through that
poiiit, making 45^* with the axis of m ,

particularly small in the
complementary diicction This also is as it ought to bo For if

the centre is made the origin by substituting x for and y for

iy^b), and then new co-ordinates X and Y are taken, making an
angle 0 with x and r respectively, the curve which is traced on the
plane of xX by its intersection with the surface is of the form

^ J exp — sm’* 0 — 2,1 cos 0 sm 9 H m cos-

a probability-curve which will be more or less spread out according
as the factor k sin® 0 — 2I cos 0 sin 0 tn cos® 0 is less or greater
Now this expression has a minimum or maximum when {k — m)
sin 0 — 21 cos 2d — o, a minimum when {k — tn) cos 20 2 Ism 2d is

positive, and a maximum when that criterion is negative, that
IS, in the present case, where A = m, a minimum when d = Jir and a
maximum when d = Jx

0 1 a a 4 6 6 7 8 9 10 11 18

la 1

11 > 1 5 1 1

10 2 6 28 27 19 2

9 2 1

1

43 76 57 54 IS 4

8 e 18 49 116 >38 118 59 25 5

7 12 47 109 208 213 118 71 23 I

6 9 29 77 IQ9 244 108 121 32 3 1

5 3 12 119 181 200 129 69 18 3 1 i

4 2 16 55 100 117 91 46 19 3
1 1

!

8 2 14 28 53 43 34 17
1

2 7 12 13 ig 4 <

1

i

1

1
1

1

2 4 I 2 1

1

1

0
1

i

1
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Charactenshes of the Law of Error may be presumed
from the examples just given, in order that there shovla be some
approximation to the normal law the number of elements need not
be very great A very tolerable imitation of the probability-curve
has b€^n obtained by superposing thne elements, each obeying a
law of frequency quite diftercnt from the normal one,** namely, that
simple law acooroing to which one value of a variable occurs as
frequently as another between the hmits withm which the varia-

tion IS confined (y = i/2a. between limits x — x — — a) If

the component elements obey unsymmetneal laws of frequency, the
compound will mdoed be to some extent unsymmetrical, unhke the
normal ” probability-curve But, as the number of the dements is

mcreased, the piortion of the compound curve in the neighbourhood
of Its centre of gravity tends to be rounded off into the normal shape
The portion of the compound curve which is sensibly identical with
a curve of the ‘ norm^ " family becomes greater the greater the
number of mdependent dements, ctuUfisparibut.Ktid granted certain
conditions as to the equality and the range of the elements It

will readily be granted that if one component predominates, it

may unduly impress its own character on the compound But
It should be pointed out that the charactenstic with which we are
now concerned is not average magnitude, but deviation from the
averajze The component elements may be very unequal in their

contributions to the average magnitude of the compound without
prejudice to its “ normal ” character, provided that the fhictuatKm
of aU or many of the elements is of one and the same older The
proof of the law requires that the contnbution made by each clement
to the mean square of deviation for the compound. A, should be
small, capable of being treated as differential with respect to A
It IS not necessary that aJ! these small quantities should be ol the
same order, but only that they should ^mit of bemg rearranged,
by massmg together those of a smaller order, as a numerous set of

^ Experiments in pam maUria perionoed by A. D. Darbithire
afford additional lUustratioas. See ** Some Tables for tllustratmg
Statistical Correlation,*' Mfint, and Proc Maxu Lit,, and FhiL Soc

,

vol li pt. Ill

® Jowm Stai Soc, (March 1900), p* 73, refemng to Burton,
Phtl, Mag (1883), XVI 301.

independent elements in which no two or three stand out as sut
genens in respect of the magmtudo of their fluctuation For example,
if one element consist of the number of points on adommo (the sum
of two digits taken at random)^ and other elements, each of either
I or o accordmg as heads or tails turn up when a com is cast, the
first element, having a mean square of deviation 16 5, will not be
of the same order as the others, each having o 25 for its mean square
of deviation. But stxty-stx of the latter taken together would con-
stitute an independent element of the same order as the first one,
and accordingly if there are several times sixtjr-iix elements of the
latter sort, along with one or two of the former sort, the conditions
for the generabon of the normal distribution will bo sabsfied These
proposibons would evidently be unaffected by altering the average
magnitude, without altering the deviaticm from the average, for any
element, that is, by adding a greater or less fixed magmtude to each
element The proposibons are adapted to the case in which the
elements fluctuate accordmg to a law of frequency other than the
norm«il For if they are already normal, the aforesaid conditions
are unnecessary The normal law will be obeyed by the sum of
elements which each obey it, even though they are not numerous and
not mdependent and not of the same order in respect of the extent
of fluctuation. A similar distmction is to be drawn with respect
to some further conditions which tlie reasoning requires. A limita-

tion as to the range of the elements is not necessary when they are
already normal, or even have a certam affinity tcj the normal curve.
Very l^e values of the element are not excluded, provided they arc
sufficiently rare What has been said of curves with special
reference to one dimension is of course to be extended to the case
of surfaces and many dimensions. In all cases the theorem that
under the conditions stated the normal law of error will be generated
is to be distinguished from the hypothesis tliat the conditions are
fairly well fulfilled m ordinary experience

117 Having deduced the genesis of the law of error from ideal
conditions such as are attributed to perfectly fair

games of chance, we have next to inquire how far
Vorlflca*

these conditions are rcahzod and the law fulfilled m *

common expenence NarmalLaw.

1 18 Among important concrete cases errors of observation
occupy a leading place The theory is brought to bear on this case
by the liypothesis that an error is the algebraic sum of
numerous elements, each varying according to a law
of frequency special to itself This hypothesis involves
two assumptions (1) that an error is dependent on numerous
independtnt causes, (2) that the function expressing that dependence
can be treated as a hncar function, by expandmg in terms of ascend-
ing powers (of the elements) according to Taylor's theorem and
neglecting higher powers, or otherwise. The first assumption seems,
in Dr Glaishcr's words, “ most natural and true. In any obscrv ation
where great care is taken, so that no large error can occur, we can
see that its accuracy is influenced by a great number of circumstances
which ultimately depend on independent causes the state of the
observer’s eye and his physiological condition m general, the state
of the atmosphere, of the different parts of the instrument, ike

,

evidently depend on a great number of causes, while each contributes
to the actual error ” ® The second assumption seems to be frequently
realized in nature But the assumption is not always safe. For
example, where the veloabes of molecules arc distnbuted accordmg
to the normal law of error, with zero as centre, the energies must be
distributed accordmg to a Qintc different law Thus rationale is

applicable not only to the fallibie perceptions of the senses, but also
to impressions into which a large ingredient of mference enters,

such as estimates of a man’s height or weight from his appearance,^
and even higher acts of judgment • Aiming at an object is an act
similar to measuring an object, misses are produced by mneh the
same variety of causes as mistakes, and, accordingly, it is found
that shots aimed at the same bull’s-eye are apt to be distnbuted
according to the normal law, whether in two dimensions on a target
or accordmg to their honzontaJ deviations, as exhibited below
(par. 15O) A residual class comprises imsceUaneous statistics,

physical as wcU as social, m which the normal law of error makes
its appearance, presumably m consequence oL the action
of numerous mdependent influences. Well-known
instances are affonled by human heights and other
bodily measurements, as tabulatod by Quetelet^ and
others'* Professor Pearson has found that “the normal curve
suffices to describe within the limits of random sampling the distri-

bution of the chief characters in man.’*^ The tendency ol social

phenomena to conform to the normal law of frequency is well

StmtUeSta.

* Memoirs of Astronomical Society (1878), p 105.

Jornn, Stai, Soc, (1890), p. 462 seq.
^ Eg. the marking of the same work by different examiners. Ibid.
• LeUres sur la thiorie des probabilitis and Physique sociale.

7 E,g, the measurements of Italian recruitS| adducedm the Atlante
staSisticOy published under the direction of the Miuiistera de Agricul-

tu?a (Rome, i8Sa), and Weldon's measurements of crabs, Pyqc
Roy Soc, liv. 321, discussed by Pearson in the Trans. Roy. Soc^

(1^4), vol clxxxv A
® Biometrika^ lu. 395 Cf. ibid p 141.
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exemplified by A L* Bowley's gxxmping of the wages paid to dificrent

classes ^

1 19 The division of concrete errors wluch has been proposed is

not to be confounded with another twofold classification, namely.

A V I i
observations which stand for a real objective thing, and
such statistics as are not thus representative of something

tloa
outside themselves, groujis of which the mean is called
“ subjective " This division would be neither clear nor

useful On the one hand so-called real means are often only approxi-
mately equal to objective quantities Thus the proportional
frequency with which one face of a die—the six suppose—turns
up IS only approximately given by the objective fact that the stx

IS one face of a nearly p^fect cube For a set of dice with which
Weldon experimented, the average frequency of a throw, presenting
either five or six points, proved to be not 3, but o 3377 2 The
difference of this result from the regulation o 3 is as unpredictable
from objective data, prior to experiment, as any of the means called

subjective or fictitious So the mean of errors of observation often
differs from the thing observed by a so-called “ constant error

''

So shots may be constantly deflected from the bull's eye by a steady
wind or " drift

"

120 On the other hand, statistics, not piirpoiting to represent a
real object, have more 01 less close relations to magnitucfcs which
cannot be described as fictitious Whore the items averaged are
ratios, e g the proportion of births or deaths to the total population
in several distncts or other sections, it sometimes happens that the
distribution of the ratios exactly corresponds to that which is ob-
tained in the simplest games of chance— ' combinational " distribu-
tion in the phrase of T^exis ^ There is unmistakably suggested a
sortition of the simplest t>pe, with a real ascertainable relation

between the number of “ favourable cases " and the total number of
cases The most remaikable example of this property is presented
by the proportion of male to female (or to total) births Some
other instances are given by Lexis * and Westergaard ® A similai
correspondence bet\vc‘on the* actual and the " combinational " dis-

tribution has been found by Bortkcvitch® in the case of \ery small
probabilities (in which case the law of error is no longer normal *’)

And it IS likely that some ratios—such as general death-rates— not
presenting oombmational distribution, might be broken up into
subdivisions—such as death-rates for different occupations or age-
pcriods—each distributed tn that simple fashion

121 Another «^ort of averages which it is difficult to class as sub-
cctivc rather than objective occurs in some social statistics, undci
he designation of index-numbers The percentage 'which repre-

sents the change in the value of money between tv\o epochs is seldom
regalded as the mere average change m the price of several ai tides
taken at landom, but rather as the measure of something, t g the
variation in the price of a given amount of commodities or of a
unit of oonimodity 5k) something substantive appeals to be de-
signated by the volume of trade, or that of the consumption of the

working classes, of which the growth is mcasuicd by appiopnate
tndix-numhers,^ the former due to Bourne and Su Robert Giffcn,**

the latter to George Wood
122 But apait fiom these peculiaiitics, any set of statistics

may be related to a certain quaesitum, very much as measurements
are related to the object mcasuied That quaesitum is the limiting

or ultimate mean to which the senes of statistics, if indefinitely

prolonged, would converge, the mean of the complete group, tlus

conception of a Umit applying to any frequency-constant, to " c
"

for instance, as well as “ a m the case of the normal curve The
given statistics may be treated samples from wluch to reason
up to the true constant by that principle of the calculus which
deternuncs the comparative probability of different causes from
which an observed event may have emanated

123. Thus it appears that there is a characteristic more essential
to the statistician than the existence of an objective quaesitum,
namely, the use of that method which is primarily, but not ex-
clusively, proper to that sort of guaestium^tnversc probability **

' Wages tn the United Kingdom in the Nineteenth Century, and art.

Wages in the Ency Brit
,
loth ed

,
vol. xxxiii.

* Phil Mag (190^, p. 168
® Cf Journ Stat. Soc

, Jubilee No , p 192.
* Massenersckeinungen
® Grundzilge der Statistik CL Bowley, Elements of Statistics,

p, 302
® Das Gesetx der kletnen Zahltn,
’ Sec for othci definitions Report of the British Association (1889),

pp 136 and 161, and compare Walsh's exhaustive Measurement of
General Exchange^ Value

* Cf Bowley, Elements of Statistics, ch ix

* Jovm Stat Soc (1874 and later). Parly, Papers [C 2247] and
[C 3079]

^0 “ Workmg-Class Progress since i860,'* Joum Stat Soc (1899),

P
On this conception compare Venn, Logic of Chance, chs in

and iv
,
and Sheppard, Proc, Land. Math, Soc p 363 seq

Laplac *'s 6tn principle, Thiorie anatytiquo^ intro, x
See above, pars. 13 and 14
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Without that delicate mstrnment the doctrme of error can seldom
be fully utilized, but some of its uses may be indicated before the
introduction of technical difficulties

124 Having established the prev alencc of the law of error wc go
on to its applications The mere presumption that wherever thicc or
four independent causes co-operate, the law of error
tends to be set up, has a certain speculative interest **

The assumption of the law as a hypotbosis is legiti- ^
mate When the presumption is confirmed by specific . JV
experience this knowlccfge is apt to be tuincd to
account It is usefully applied to the practice of gunnery,'® I0
determine the proportion of shots which under assigned con-
ditions may be expected to hit a zone of given sue The expendi-
ture of ammunition required to hit an object can thence be inierred
Also the comparison between practice under different conditions is

facilitated in many kinds of examination it is found that the total
marks given to different candidates for answ ers to the same set of

questions range approximately m conformity with the law of error

It IS understood that the civif serv ice commissioners have founded
on this fact some practical directions to txamineis Apart from
such direct applications, it is a useful addition to our knowledge
of a class that the measurable attributes of its members range in

conformity with this general law Something is added to the truth
that “ the tlays of a man arc thrc(*scorc and ten " if we may regard
that epoch, or more exactly for England, 72, as Natun's aim, the
length of life for which she builds a man the dispersion on each
side of this point being . nearly normal " So Herschel says

;

" An [a mere] average gives us no assuiancc that the future will be
like the past A [normall mean may be reckoned on with the most
complete confidence " The existence of independent causes,'* in-

ferred from the fulfilment of the normal law, may be some guarantee
of stability In natural history especially have the conceptions
supplied by the law of error been fruitful Inv^cstigators arc already
on the track of this inquiry if those members of a species whose size

or other measurable attributes are above (or below) the average
are preferred—by

“ natural " or some other kind of selection— as

parents, how will the law of frequency as regards that attribute
be modified m the next generation ?

125 A particularly perfect application of the normal law of
error m more than one dimension is afforded by the movements of

the molecules in a homogeneous gas A general idea
of the role played by probabilities in the t xplanation
of these movements may be obtained without entering
into the more complicated and controverted parts 01

the subject, without going beyond the initial very
abstract supposition of perfectly elastic equal spheres For con-
venience of enunciation we may confine ourselves to two dimen-
sions Let us imagine then, an enormous billiard-tahle with
pc*rfcctly clastic cushions and a fnctionlcss cloth on which millions

of perfectly clastic balls rush hither and thither at random—colliding

with each other—a homogeneous chaos with that sort of uniformitv^
ill the midst of diversity which is characteristic of probabilities
Upon this hypothesis, if vve fix attention on any n balls taken at
random—they need not be, according to some th^ ought not to be,

contiguous—if n IS V erv large the average properties will be approxi-
mately the same as those of the total mixture In particular the
aver*ige energy of the n balls may be equated to the average energy
of the total number of balls, say F/N, if T is the total energy and
N the total number of the balls Now if we watch any one of the
n specimen balls long enough for it to undergo a great number of

collisions, wc observe that either of its velocity-components, say that
in the direction of x, viz u, receives accessions fiom an inuucuso
number of independent causes in random fashion Wc may presume,
therefore, that these will be distributed (among the n balls) according
to the law of error The law will not be of the type which was first

supposed, where the '* spread " continually increases as the number
of tne elements is increased ^ Nor will it be of the type which was
afterwards mentioned 2' where the spread dimmishes as the number
of the elements is increased The lineai function by which the ele-

ments are aggregated is hcie of an intermediate type, such that the
mean square of deviation corresponding to the velocity remams
constant The method of annposition might be illustrated by the
process of taking / digits at random from mathematical tables adding
the differences between each digit .uid 4 5 the mean value of digits,

and dividing the sum by / Here are some figures obtained by
taking at random batches of sixteen digits from the expansion
01 x, subtracting 16 X 4 5 fiom the sum of each batch, and
dividing the remainder by ^ lO —

Cf above, par. 102
Cf Galton^s enthusiasm, Natural Inheritance, p 66.

A lucid statement of the methods and results of probabilities

applied to gunnery is given in the Official Ttxt-book of Gimnery
(1902)

Venn, Journ Stat Soc (1891), p 443.
Ed Rev (1850), xcii 23
Cf Galton. Phil Mag (1875), xhx 44^ Above, par 112

21 Ibid.
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+ I 25, + 075, - I, - r, + 5‘5, - 275, + 075, - 2,

I 75. -I- 3*25, + o 25, - 2 75, - 2 25, - 0*5, 4- 4 75, H- 0-254

If, instead of sixteen, a million digits went to each batch, the general
character of the senes would be much the same, the aggregate
hgures would continue to hover about zero with a standard deviation
of 8 25, a piobablc eiror of nearly 2 Here for instance are seven
aggregates formerl by recombining 252 out of the 256 digits above
utilized into batches of 36 according to the presenbed rule • viz
subtracting 36 X 4 5 from the sum of each batch of 36 and dividing
the remainder by —

— o 5. + 3 3. + 2 6, — o 6, -f 1 5, ~ 2, -f- I

The illustration brings into view the circumstance that though the
sy&ttm of molecules may start with a distribution of velocities other
than the normal, yet by repeated collisions the normal distribution
will be superinduced If both the v tlocitics u and v are distributed
according to the law of error for one dimension, w e may presume that
the joint values of u and v conform to the normal surface Or w c
may reason directly that as the pair of \elocities u and v is made
up of a great number of elementary pairs (the co-ordinates in each of
which mod not, initially at least, be supposed uncori elated) the
law of frequenev for concurrent \alues of u and i» must be of the
normal form which may be wiitUn ^

I r X- XV
,
v'H , ..

" = WlAm -I - P) "La-
It may be presumed lh.it r, the coefficient of correlation, is zero, foi,

owing to the symmetry of the influences by whicli the molecular
chaos IS brought about, it is not to be supposed that there is any
connexion or repugnance betwxtn one direction of u, sa^ south to
north, and one direction of v, say wtst to east For a like reason
k must be supposed equal to nt Thus the average velocity ~ 2k;
which multiplied by tn, the mass of a sphere, is to oe eemate-d to the
average energy T/N The rtasoning m iv be extended with confi-

dence to three dimensions, and w illi caution to contiguous molecules.
126 Con elation cannot be ignored m another apphcation of the

many-dimcusioned law of error, its use in biological inquines to
investigate the relations between ditfeunt generations,

ri n
found by Galton that the heights and other

. ^ f ® measurable attributes of children of the same parents
range about a me.in which is not that of the parental

heights, but nearer the average of the general population
The amount of this regression is simplv pioportional to the
distance of the “ mid -parent 's height fiom tne general average
This IS a case of very general law which governs the relations not only
between members of the same family, but also between members
of the same organism, and generally between tw o (or more) coexistent
or m any way co-ordinated observations, each belonging to a normal
group Let x and y be the measuremc iits of a pair thus constituted
Then ^ it may be expected that the conjunction of particular values
for X and y will approximately obey the tw o-dimcnsioned normal
law which has been already exhibited (see par 1 14)

127. Regression •lines. — In the expression above given, put
Ij ^Jkm — r, and the equation lor the frdjuency of pairs havmg vzilues

of the attribute under measurement becomes

_ I

2ir ^kmljl
(x-~aY —2r

x—a) (v—h)

This formula is of very general application ^ If two sets of measure-
mi ats were made on the height, or other measurable feature, of the
proverbial Goodwin Sands '' and “ Tcntcrden Steeple," and the
iirst measurement of one set was coupled with the first of the other
set, the second with the second, and so on, the pairs of magnitudes
thus presented would doubtless vary according to the above-written
law, only in that case r would presumably be zero, the expression for

g would reduce to the product of the two independent probabilities

that particular values of x and y should concur But slight inter-

dependences between thmgs supposed to be totally unconnected
would often be discovered by this law of error m two or more dimen-
sions It may be put in a more convenient form by substituting

^ for (x — a)/,Jk and ij for (y — b)f^m. The equation of the surface
then becomes z = — r^) exp — [4® — 2rfn +
If the frequency of observations m the vicinity of a point is repre-
sented by the number of dots in a small increment of area, when r =^0
the dots will be distributed uniformly about the origin, the curves
of equal probability w'lU be circles. nTien r is different from zero

* Above, par 114, and below, par 127
2 Some plurality of mdependent causes is presumable.
* Herschcl’s apnon proposition conci-ming the law of error in two

dimensions (above, par. 99) might still be defended either as generally
true, so many phenomena showmg no trace of interdependence, or on
the principle which justifies our puttmg J for a probability that
is unknown (above, par 6), or 5 for a decimal place that is neglected,
correlation being equally likely to be positive or negative. The
latter sort of explanation may be offered for the less serious contrast
between the a priori and the empirical proof of the law of error m
one dimension (below, par. 158).

* Cf above, par 115

the dots will be distributed so that the majonty will be massed in
two q^uadrants m those for which 4 and n are both positive or both
negative when r is positive, m those for which 4 and have opposite
signs when r is negative In the limiting case, when r = i the whole
host will be massed along the Ime — 4, every deviation 4 being
attended with an equal deviation In general, to any deviation
of one of the variables ^ there corresponds a set or "array" (Pearson)
of values of the other variable, for which the frequency is given bv
substituting 4' for 4 in the general equation The section thus obtaincil
proves to be a normal probability-curve with Standard deviation

r2) The most probable value of tj corresponding to the assigned
value of 4 IS r4' The equation or rather what it becomes
when translated back to our onginm co-ordinates (y — b)/ag —
r(x — a)(ri, where cr^ arc our respectively,® is often
called a regresston-equaiton A verification is to hand in the above-
cited statistics, which Weldon obtained by casting batches of dice
If the dice were perfect, 1 (

= IjJkm) would equal J, and as the dice
proved not to be very impel feet, the coefficient is doubtless approxi-
mately J Accordingly, we may expect tliat, if axes x and y
are drawn through the point of maximum-frequency at the centre of
the compartment containing 244 observations, corresponding to any
value of X, say 2vt (where i is the side of each square compartment)
the most probable value of y should be vi and corresponding to

y ss 2 yt the most probable value of x should be vt And m fact these
regression- equations are fairly well fulfilled for the integer values of v

(more than which could not be expected from discrete observations)
e g when x ~ 41, the value of y, for which the ficquency (25) is a
maxmium, is as it ought to be -|- 21, when ;r = — 21 the maximum
(119) IS at y — — 1, when;r — — 41 the maximum (16) isaty ~ 2t,

when y IS 21 the maximum (138) is at -f i, when y is — 2z

the maximum (117) at ;r — — and in the two cases (x 21

and y ^ 4*)> where the fulfilment is not exact, the failure is not
very seiioiis

128 Analogous statements hold good for the case of three
or more dimensions of error.® Ihe normal law of error for any
number of variables, Xg may bo put in the form

(i(2Tr)«/2»yA) exp~|Ri,ri2 -f + &c -f- 2R,^jr, -f &c.]/2A
where the determinant —

* **12 ^13

r>i I r,,

Toi r^3 I

each r, e g (
=

^S2)> the coefficient of correlation between
two of the variables, e g Xg^ Xg, Ru is the first minor of the deter-
minant formed by omitting the first row and first column, R22 is

the first minor formed by omitting the second row and the second
column, and so on, Rjg

(
— Rgj) is the first minor formed by omitting

the first column and second row (or vice versa) The principle of
correlation playa an important role in natural history It has re-

placed the notion that there is a simple proportion between the size

of organs by the appropriate conception that there are simple
proportions existing between the* deviation from the average of one
organ and the mo^t probable value for the coexistent deviation of the
other organ from its average Attributes favoured by " natural " or
other selection are found to be correlated with other attributes which
are not directly selected The extent to which the attributes of an
individual depend upon those of his ancestors as measured by corre-

lation ® The principle is instrumental to most of the important
" mathematical contributions " which Professor Pearson has made
to the theory of evolution ^ In social inquiries, also, the prmciple
promises a nch harvest Where numerous fluctuating causes go
to produce a result like pauperism or immunity from small-pox,
the ideal method of eliminating chance woula be to construct

‘ regression-equations " of the following type • " Change %
in pauperism [in the decade 1871-1881J m rural districts =
—

• 27 07 %, -f- 0-299 (change % out-relicf ratio), o 271 ^change %
on proportion of old), 064 (change % m population)

*

129 In order to determine the best values of the coefficients

mvolved in the law of error, and to test the worth of

the results obtained by using any values, recourse must Oetermlnm^

be had to inverse probability . .

130 The simplest problem under this head ^^oaetantaby

where the quaesitum is a single real object and the
data consist of a large number of observations,

^i» ^2f such that if the number were indefinitely increased,

the complett*d senes would form a normal probability-curve with
the true point as its centre, and having a given modulus c. It is

as if we had observed the position of the dints made by the fragments

® Cf note to par 98, above
® Phil, Mag (1892), p. 200 seq ; 1896. p 21 1; Pearson, Trans,

Roy, Soc (1896), 187, p 302, Burbury, PAf/ Mag (1894), p. I45‘
’ Pearson, " On the Reconstruction of Prehistoric Races," Trans,

Roy, Soc (1898), A, p. 174 seq., Proc, Roy. Soc. (1898), p. 418
® Pearson, " The Law of Ancestral Heredity," Trans. Roy. Soc ,

Proc. Roy Soc. (1898)
® Papers in the Royal Society since 1895.
An example instructively discussed by Yule, Joum. Siat Soc.

(1899).
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of an exploding shell so far as to know the distance of each mark
measured (from an origin) along a right line, say the line of an
extended fortification^ and it was known that the shell was fired

perpendicular to the fortification from a distant ridge parallel to the
lortification, and that the shell was of a kind of which the fragments
axe scattered accordmg to a normal law * with a known coefficient

of dispersion, the question is at what position on the distant ridge

was the enemy's gun probably placed ? By received principles
the probabihty, say P, that the given set of observations should

have resulted from measuring (or aiming at) an object of which the
real position was between x and -}- Ax is

AX J exp - [(X - Xi)a + (x - xJ3 -I- &c.]/c2.

where J is a constant obtained by equating to unitj^*^" Vdx

(since the given set of observations must have lesultcd from some
position on the axis of x) The value of x, from which the given
set of observations most pYohably resulted, is obtained by making P
a maximum Putting dPJdx = o we have for the maximum
(d^Pjdx^ being negative for this value) the arithmetic mean of the
given observations The accuracy of the determination is measured
by a probability-cuivc with modulus o/ ^/n This m the course of a
very long siege if every case in which the given group of shell marks
Xj, Xo, . x,t was presented could be investigated, it would be
found that the enemy's cannon was fired from the position x', the
(point right opposite to the) arithmetic mean of Xj, X2, dec , x,„ with
a frequency assigned by the equation

z = (>/«/\/irc) exp — n{x — x'Yjc^

The reasoning is applicable without material modification to the
case in which the data and the quaesitum are not absolute quantities,

but proportions, for instance, given the percentage of white balls

in several large batches drawn at random from an immense urn con-

taining black and white balls, to find the percentage of white balls

in the urn—the inverse problem associated with the name of Bayes
1 31 Simple as this solution is, it is not the one which has most

recommended itself to Ltiplacc lie envisages the quaesttum not so

much as that point which is most probably the real one, as that point
which may most advantageously be put for the real one In oui
illustration it is as if it were required to discover from a number
of shot-marks not the point ^ which in the course of a long siege

would be most frequently the position of the cannon which had
scattered the observed fragments but the point which it would
be best to treat as that position—to fire at, say with a view of

silencing the enemv’s gun—having regard not so much to the fre-

quency with which the direction adopted is right, as to the extent
to which it IS wrong in the long run As the measure of the detri-

ment of error, Laplace * takes “ la valour moyenne dc I'erreur a
craindre," the mean first power of the errors taken positively on
each side of the real point The mean spare of errors is proposed
by Gauss as the criterion •* Any mean power indeed, the integral

oi any function which increases in absolute magnitude with the
increase of its variable, taken as the measure of the detriment, will

1( ad to the same conclusion, if the normal law prevails ®

132 Yet another speculative difficulty occurs in the simplest, and
recurs in the more complicated inverse problem In putting P as
the probability, deduced from the observations that the real point

for which they stand is x (between x and x -f- Ax), it is tacitlv

assumed that prior to observation one value of x is as probable as

another In our illustration it must be assumed that tne enemy's
gun was as likely to be at one point as another of (a certain tract of)

5ic ndge from which it was nred If, apart from the evidence of

the shell-marks, theie was any reason for thinking that the gun was
Situated at one point rather than another, the foi inula would require

to be modified This a prion probability is sometimes grounded on
our Ignorance; according to another view, the procedure is justified

by a rough general knowledge that over a tract of x for which P is

sensible one value of x occurs about as often as another ®

^ If normally in any direction indifferently according to the two-
or three-dimensioned law of error, then normally in one dimension
when collected and distributed m belts perpendicular to a horizontal
right line, as in the example cited below, par 155

2 Or sinall mterval (cf preceding section)
® “ Toute erreur soit positive soit negative doit 6tre consider6e

comme un d6savantage ou une perte r^Ue k un jeu quelconquc,"
1 hiorte analytxque, art. 20 seq

,
especially art. 25 As to which

it is acutely remarked by Bravais (up. ext p 258), “ Cette r^gle

simple laisse k d6sirer une demonstration ngoureuse, car Tanalogue
du cas actuel avec celui des jeux de hasard est loin d'etre complete

"

^ 7 heorxa combxnattonxs, pt 1 § 6 Simon Newcomb is con-
spicuous by walking in the way of Laplace and Gauss in lus prefer-

ence of the most advantageous to the most probable determinations.
With Gauss he postulates that “ the evil of an error is projportioned

to the square of its magmtude *' (American Journal of MMcmattcs,
vol vm No 4)

® As argued by the present writer, Camb, Phil, Trans, (1885),
vol xiv. pt ii. p. 161. Cf. Glaisher, Mem, Astronom, Soc xxxix
108.

® The view taken by the present writer on the “ Philosophy of
f'hanre ** in frkfin Kv Pmfe«flor PeiLTfinn

133 * Subject to similar speculative difficulties, the solution which
has been obtained may be extended to the analogous problem m
which the quaesitum is not the real value of an observ ed magnitude,
but the mean to which a senes of statistics indefinitely prolonged
converges ’

134 Next, let the modulus, still supposed given, not be the same
for all the observations, but c-^ for x^, C2 for x^,, &c Then P becomes
proportional to

exp - [(X - x^YlcY + (X - xj^r/ -f c^c ]

And the value of x winch is both the most probable and the '* most
advantageous " is {xdc^^~irxJcY^-d.c )/(i/c.^4-i/c/+ &c

) , „ . .

each observation being weighted with the inverse
mean square of observations made under snnilar con-
ditions * This is the rule prescribed by the “method
of least squares ", but as the rule in this case has been deduced
by genuine inverse probabihty, the problem does not exemplify
what IS most charaetenstic m that method, namely, that a rule
deelucible from the hypothesis that the errors of observations olxy
the normal law of error is employed in cases where the normal law
IS not known, or even is known not, to hold good Tor example,
let the curve of error for c ach observation be of the form of

z = [1/ V(irc)] X exp
[
- x^-/c- - 2;(x/c - 2x73^*^)],

where
;
is a small fraction, so that z may equally well be equated to

(ij Jirc)[i — 2;(x/c — 2X'73r’)] exp - a law which is actually
very prevalent Then, according to the genuine inverse method,
the most probable value of x is given by the quadratic equation

log P — o, where log P — const — ^{x — x^Yfe/ — 22;[(;r—x Y/c^-~

2(x — XrYI^c,^, 2 denoting summation over all the observations.
According to the “method of hast sejuares,'' the solution is the
weighted arithmetic me.in of the obsei vations, the weight of any
observation being mversely propoitional to the corresponding
mean square, x e c/jz (the terms of the intcgial which inv^olve j
vanishing) which would be the solution if the ;'s arc all zero We
put for the solution of the given case what is known to be the solution
of an essentially diffcient case llow' can this paradox be justified ?

I ^5 Many 01 the answers which have been given to this question
seem to come to this When the data are unmanageable, it is legiti-

mate to attend to a part the re of, and to determine the most probaWe
(or the “most advantageous'') value of the quiesxtum, and the
degree of its accuracy, from the selected portion of the data as if it

formed the whole This throwing overboard of part of the data m
order to utilize the remainder has often to be resorted to m the
rough course of applied probabilities Thus an insurance office

only takes account of the age and some other simple attributes of
Its customers though a better bargain might be made in particular
cases by taking into account all available details The nature of
the method is particularly clear m the case v\herc the given set of
observations consists of several batches, the observations m any
batch ranging under thi ‘amt law of fiequcncy with mean a ^

and mean square of error kr, the function and the constants different
for different batches, then if w'e coniine our attention to those parts
of the data which are of the tv’pe xV and —ignonng what else may
be given as to the laws of error—we may treat the xV's as so many
obscrv^ations, each ranging under the normal law of eiTor with its

coefficient of dispersion
,
and apply the rules proper to the normal

law Those lulcs applied to the data, considered as a set of denv^a-
tive observations each formed by a batch of the original observations
averaged, give as the most probable (and also the most advantageous)
combination of the observations the arithmetic mean weighted
according to the inverse mean square pertaining to each observation,
and for the law of the error to which the determination is liable

the normal law wuth standard dev lation ® ^/(Zk/n)—the very rules
that arepresenbed by the method of least squares

136 The pnnciplt involved might be illustrated by the proposal
to make the economy of datum a little less rigid to utilize, not in-

deed all, but a little more of our materials- -not only the mean
square of error for each batch, but also the mean cube of error To
begin with the simple case of a single homogeneous batch suppose
that in our example the fragments of the shell are no longer scattered

according to the normal law By the method of least squares it

w ould still be propv r to put the arithmetic mean to the given observa^
tions for the true point required, and to measure the accuracy of
that determination by a probability-curve of which the modulus is

J(2k), where k is the mean square of deviation (oi fragments from
their mean). If it is thought desirable to utilize more of the data
there is available, the proposition that the arithmetic mean of a

of Science, 2nd ed p 14O) Sec also “ A prion Probabilities," Phil
Mag (Sept 1884), and Lamb Phil Trans (1885), vol xiv pt il

p 147 seq.
’ Above, pars 6, 7
® The mean squar^^* (x-f ^irc) exp — ^fcHx — c^l2

® The standard deviation pertaining to a set of (n/r) composite
observations, each derived from the original n observations by
averaging a batch thereof numbeting r, is J(klr)f Jinfr) = ^/(^/n).

when the given observations are all of the same weight; mutatts
urVtAn fho w*‘iiyhfQ diflFftr
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numerous set of observations, say x, . . Xn (taken as a sample
from an indefinitely large group obeying any the same law of
frequency)„ ^ vanes from sot to »et approximately according to the
following law (to be established later)

n rnt-
,

Jx
exp

2)^

3^ )],=/(*). say,

where r*/2 the mean square of deviation, and ;
=* the mean

cube of deviation, and say j, is smalL Then, by abstrac-

tion analogous to that wruch has just been attributed to the
method of least squares, we may regard the datum as a single

observation, the anthmttic mtan (of a sample batch of obser-

vations) subject to the law of error z = /(x) The most probable
V alu© of the quaesitum is therefore given by the equation i{x — x')
— o, where x' is the arithmetic mean of the given observations
From the resulting quadratic equation, putting x = -f t, and
recollecting that # is small we have # = jc That is the correction

tlue to the utilization of the mean cube of error The most advan-
tageous solution cannot now be determined, ‘ f{x) being iinsymmttn-
c^, without assuming a particular form for the function of detriment
This method of least souarcs plus cubes may easily be extended to

the case of several batches
137 This application of probabilities not to the actual data but

to a selected part thereof, this economy of the inverse method, is

widely practiixl ui miscellaneous statistics, where the object is to
determine whether the discr«^aacy between two sets of observation
is accidental or significant of a difference. ^ For mstance, let

the data be ages at death of mdiv iduals of two classes (e g temperate
or not so, urban or rural, &c )

who have been under observation,
smeo the age of. say, 20 Granted that the ages at dt ath conform
to Gonipertz's law, the determination of the modal age at death,

that age at which the proportion of the total observed dying (per

umt of time) IS a maximum for each class, would most perfectly

be effected by the genuine m\cise method That method will also

enable us to determine the probability that the two modes should
have differed to the observed extent by mere accident ^ According
to the abridged method it suffices to proceed as if our data con-
sisted of two observations x' and y\ the average ages at death
of the two classes, each average obeying the normal law of error,

with reflective moduli (x' — x^^

-b {y' — y.J* f <^C J2/H, where ^1, x^, See
, r, y^ &c

,

are the respective sets of observed ages at death . as follows from
the law of error, whatever the law of distnbutiou of the given
observations According to a well-known property of the normal
law, the difference between the averages of n and W observations
respectively will range under a probabihty-curve with modulus

+ c^, say c Whence for the probability that a difference as
great as the observed one, say e, should have occurred by
chance we have '-^(t)], where r =* efCj and ${x) is the mtegraJ

2I (exp = x^dx^ given in many treatises

138 1ms sort of abndgment may be extended to other kinds of

average besides the antlunctic, m particular the median (that point

AhrM d ^ many of the given observations above as
tielovv It) By simple induction we know that the

ttBooM, median of a large sample of observations is a probable
value for the true median 1k)w probable is determined as follows

from a selection of our data. First suppose that all the observa-
tions are of the same weight If x were the true median,
the probability that as many as iw -f r of the observations should
fall on either side of that point is given by the normal law for which
the exponent 19 — This probability that the observed median
will differ from the true one by a certain number of observations is

connected with the probability that they will differ by a certain
extent of the abscissa, by the proposition that the number of obser-
vations contamed between Uic true and apparent median is equal
to the small difference between them multiplied by the density of

observations at the median—m the case of normm and generally
symmetrical curves the greatest ordmate. This is the second datum
we require to select. In the case of the normal curve it may be
calculated from the modulus itself, determmed by induction from a
selection of data If the observations are not all of the same worth,
weight may be assigned 1^ counting one observation as if it occurred
oltontJT than another. This is the essence of Laplace's Method
ol btuation

I me use of the cubes is also contrasted witli that of the squares
(oiuy) in this respect that it is no longer a matter of indifference
how many of the original observations we assign to the batch of which
the mean constitutes the smgle (compound) observation.

* The object of the writer's paper on “ Methods of Statistics
"

m the Jubilee number of the Journ Stat Soc (1885)
* See on the use of the inverse method to determine the mode of

a group, the present writer's paper on “ Probable Errors " m the
Journ. Stat Sot. (Sept 1908)

* Above, par 103
® TMorte analytique, and supp p 164. Mfeamque cileste,

bk in. art. 40, on which see the note in Bowdich's translation
The method may be extended to other percentiles Soo Czuber,
Ueobachtun^sfehletf ^ 58 Cf. Phil, Ma^. (18^), p^ 375 » and Sheppard,

139 In its simplest form, where all the given obem^ations are of
equal weight, this method is of wide applicability Compared
with the genuine inverse method, it is always more convenient,
seldom much less accurate, sometimes even more accurate^ If the
given observations obey the normad law, the precwion of the median
is less than the precision of the arithmeUc mean by only some 25 %—
a discrepancy not very serious where only a rough estimate of the
worth of an average is required. If the observations do not obey
the normal law—©specially if the extremities are abnormally diver-
gent—the precision of the median may be greater tham that of the
arithmetic mean ®

140 Yet another instance of the contrast between genuine and
abndged inversion is afforded by the problem to determine the
modulus as well as the mean for a set of observations
known to obey the normal law, what the first problem^
bccomes when the coefficient of dispersion is not given
By inverse probability we ought in tnat case, in addition
to the equation dP/dx = o, to put dP/dc ^ o Whence tants.

== 2l{x' — x^)^ -f {x' — -f- &c. -h (x' - x„y]/n, and x' =
(jr, -f -f Ac -f x**)fn. This solution differs from that wluch is

often given m the textbooks* in that there, in the expression for
(n — i) occurs in the denommator instead of n Ihc difference

IS explaint'd by the fact that the authorities referred to determine c,

not by genume inversion, but by ordinary induction, by a condition
which certaudy would be fulfilled in the long run, but does not
express the whole our data, a condition in this respect like the
etpation of c to v^ir(5c)/w, where e is the difference (taken positively,
without regard to its SJgn) between any observation and the aiith-
metic mean of all the observations “

1 41 Of course the determination of tlie most probable value is

subject to the speculative difhcuilics proper to a pnoii probability
which are particulaily striking in this case, as it appears e4;ju^y
natural to take as that constant, of which the values arc a pnoii
ovjually probable, k{^ or even‘d h( = the measuic ot
weight, as m fact Laplace has done, yet no two ol these assumptions
can be exactly true

142 A more convenient determination is obtained from simple
induction by equating the modulus to some datum of the observed
group to which it would be (qua! if the group were complete

—

in particular to the distance from the median of some percentile
(or point winch marks off a certcun percentage, eg 2 5 of the given
obsciTvations) multipliod by a factor corresponding to the ptrccntilc
obtamable from a familiar table Mr Sheppard has given an interest-
ing proot ^ that we cannot by way of percentiles obtain such good
results for the frequency constants as by the use of " the average
and average square " [the method proscribed by inverse probability]

143 The same philosophical subtleties, with greater mathematical
complications, meet us when we pass on to the case of two or more
quaestta The problem under this head which mainly .

exercised the older writers was to determine a number of
unknown quantities, given a larger number, w, ol equa-

s/itaeurf

tions involving them. mente.

144 Supposing the true values approximately known, by substi-
tutmg the approximate values m the given equations and expandmg
accordmg to faylor's theorem, there will be obtamed for the cQrrec~

tions, say x,y
,
w linear equations of the form

a^x + />,)' • = A
a./i + b,jy = A,

where each a and ft is a known coefficient, and each ; is a
fallible observation Suppose that the error to which each is

liable obeys the normal law, and that the modulus pertaining to each
observation is the same—which latter condition can be secured by
multiplying each equation by a proper factor—then if x' and y'

are the true values of the quaestta^ the frequency with which
-f —

/i) assumes different values is givtn by the equation
2 = if { v ’rc') exp — [a^x -}- ftjy — /iJ®/c,®, where Cj is a constant which,

Trans Roy Soc (1889), 192, p. 135, ante, whore the error incidcni

to this kind of determination is ascertained with much precision
^ Cf Phfl, Mag (1887), xxiv 269 seq

,
where the median is pre-

scribed m case of “ discordant " (heterogeneous) observations If the
more drastic remedy of rejecting part of the data is resorted to
Sheppard’s method of performing that operation may be recom-
mended (Proc Lond Math Soc vol 31) He prescribes for cases to
which the median may not be appropriate, namely, the determmation
of other frequency-constants besides the mean ot the observations.

’ Above, par 134
^ Eg Airy, Theory of Errors, art 60
® It is a nice point that the expression for c^, which has (ti — i)

instead of n for denominator, though not the more probable

,

may yet
b© the more advantageous (supposing that there were any sensible

difference between the two) Cf. Camb. Pk%l. Trans. (1885), vol. xiv
pt. 11 p. 165, and " Probable Errors," Journ. Stat. Soc (June 1908).

Above, par. 96^ note
J* TkSone analytxque, 2nd supp. ed 1847, p. 578.
“ See the matter discussed in Camb. Phil Trans

,
toe. ertp

** Trans. Roy. Soc. (1899), A, cxcii, 135.
Good as tested by a comparison of the mean squeuree of errois

m the frequency-constant determmed by the oompated methods
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if not known beforehand, may be inferred, as in the simpler case,
from a set of observations Similar statements holding for the
other equations, the probability that the given set of ob^vations
f\) /2> j should have resulted from a particulax system of values
for x,y is J oxp [(a,* + - fi)W + («»» +V —
where J is a constant determined on the same prmciple as m the
analogous simpler cases. ^ The condition that P should be a
maximum gives as many linear equations for tlie determmation
of x' y* , , as there are unknown quantities

145. The solution proper to the case where the observations are
known to arrange according to tlie normal law may be extended to
numerous observations ranging under any law, on the principles
which justify the use of the Method of Least Squares m the case of
a single qua^sttum

146. As in that simple case, the principle of economy will now
justify the use of the median

^
e g. in the case of two quaesita, putting

for the true values of x and y that point for which the sum of the
perpendiculars let fall from it on each of a set of lines representing
the given ecpiations (properly weighted) is a minimum ^

147 The older wntcis have expressed the error in the determina-
tion of one of the variables without reference to the error m tlic

„ other But the error of one variable may bo regarded
as correlated with that of another, that is, if the system

vorrei9ti9a.
^

^ ^ forms the solution of the given equations,
while -f -f ij , .is the real system, the (small) values of

r) which will concur in the long run of systems from which tlio

given set of observations result are normally correlated From
this point of view Bravais, in 1846, was led to several theorems
which are applicable to the now more important ease of correlation

m which ^ and tj are given (not in general small) deviations from
the means of two or more correlated members (organs or attributes)

forming a normal group
148 To determine the frequency-constants of such a group it is

proper to proceed on the analogy of the simple case of onc-dimen-
sioned error In the case of two dimensions, for instance, the
probability that a given pair of observations {x^, y^) should
have resulted from a normal group of which the means are x' y'

respectively, the standard deviations itj and (Tj and the coefficient of

correlation r, may be written—

A;rAyA<riA(i'jAr(i/2ir)^^i<r2(i — r^ exp — iD*,

where = (x’ - x,Yjc,^ - 2r(x' - x,W - + (y’ - y,)*/<r/.

A similar statement holds for each othci pair of observations

(^a Va), ,
“With analogous expiessions for Whence,

as in the simpler case, we have p^ x p^ x &c x p„/j (a constant)
for P, the a posteriori probability that the given observations should
have resulted from an assigned system of the frequency-constants
The most probable system is determined by making P a maximum,
and accordingly equating to zero each of the following expressions

—

dV dP dP ^ ^
dXy dy^ dffx) d(f^^ dr

The values of the anthmetjc mean and of the standard deviation

for each variable are what have been obtained m the simple case
of one dimension. The value uf r is 2{x' — Xr){y' — yr)/<riO’a* The
probable error of the determmation is assigned on the assumption
that the errors to which it is liable zure small * Such coefficients

have already been calculated for a great number of interesting cases

For instance, the coefficient of correlation between the human
stature and femur is o 8. between the right and left femur is o 9O,

between tlio statures of husbands and wives is o 28 ®

149 lliis application of mverse probability to determine correla-
tion-coefficients and the error to which the determination is liable

has been largely employed by Professor Pearson ® and other recent
writers Tlie use of the normal formula to measure the probalilc

—

and improbable - errors incident to such determinations is justified

by reasoning akin to that which has been employed m the general
proof of the Uw of error ^ Professor Pearson has pointed out a
circumstance which seems to be of great importance m the theory
of evolution that the errors mcident to the deternimation of

different frequency-coefficients are apt to be mutually correlated.

Tlius if a random selection be made from a certam population, the
correlation-coefficient which fits the organs of that set is apt to differ

from the coefficient proper to the complete group m the same sense

as some other frequency-coefficients.
150 The last remark applies also to the determination of the

coefficients, in particular those of correlation, by abridged methods,
on principles explained with reference to the simple case

,
for instance

l)V the formula r — 217/2L where is the sum of (some or all) the

‘ Above, par 130
“ See PhtL Mae. (1888) . On a New Method of Reducing

Observations where a comparison in respect of convenience and
accuracy with the received method is attempted.

* Corresponding to the ftlsllm of pars 14, 127 above.
* Pearson, Trans Roy Soc., A, 191, p. 234.
* Pearson, GmmmAr 0/ Science, 2nd ea. p. 402, 431
^ Trans Roy. Soc. (1898), A, vol 191; Siometrika, ii. 273.
^ Above, par 107 Compare the proof of the ** Subacuary Law

of Error,'* as the taw m this connexion may"be called, in the paper
on " Probable Errors,*’ Journ. Stat, Soc. (June 1908).

positive (or the negative) deviatioos of the values for one organ
or attribute measured by the modulus pertainmg to that member,
and 29 IS the sum oi the values of the other member, which aie
associated with the constituents of 2^ This variety of thib method
18 certainly much less troublesome, and is perhaps not much less

accurate, than tlie metliod prescribe by genume inversion

131, A method of rejecting data analogous to the use of percentiles

in one dimension is practised when, given the frequency of observa-
tions for each increment of area, e g each Ax Ay, we utilize only
the frequency for integral areas. Mr Sheppard has given an elegant
solution of the problem: to find the comlation between two
attnbutes, given the medians L, and M, of a normal group for each
attribute and the distribution of the total group, as thus.®

Below It, Above Zt,

BelO’rr P K
1

Above M, R p
Fig 12

If cos D IS put for r, the coefficient of correlation, it is found
that I> =- irH/(F f- R) For example, let the group of statistics

relating to dice already ® cited from Professor Weldon be arranged
m four quadrants by a horizontal and a vertical Imc, each of which
sepal ates the total groups into two halves lines of which equa-
tions prove to be respectively y — 6 ii and x = 6*156. For R we
have I ^60 5, and for P 687 5 roughly Whence D = irx 066, r =
cos o 66 X IT = — J nearly, as it ought, the negative sign being
required by the circumstance that the lower part of Mr Sheppard’s
diagram shown in fig 12 corresponds to the upper part of Professor
Weldon's diagram shown in par 113

152 Necessity rather than convcmence is sometimes the motive
for resort to percentiles Proft'ssor Pearson has applied the median
method to determine the correlation between husbands and wives
in respect of the darkness of eye-colour, a character which docs not
admit of exact graduation " our numbers merely refer to certain

groupings, arranged, it is true, m increasing darkness of colour, but
in po way corresponding to equal increases in colour-intensity "

From data of this sort, having ascertained the number of husbands
with eye-colours above the median tint who marry wives with eye-

colour above the median tint, Professor Pearson finds for r the
coefficient of correlation o i. A general method for determining
the frequency-constants when the data are, or are taken to be,

of the integral sort has been given by Professor Pearson Attention
bliould al«o be called to Mr Yule’s treatment of the problem by a
sort of logical calculus on the lines of Boole and J evens.'*

153 In the cases of correlation which have been so f?r considered
it has been presupposed that the things correlated range according
to the normal law of error But now', suppose the law . .

of distribution to be' no longer normal for instance, that ^
the dots on the ])lanc of x\>,'^'^ representing each a pair of

^

members, are no longer grouped in elliptic (or circular) rings of

equal frequency, that the locus of the maximum y deviation,

corresponding to an assigned x deviation, is no longer a right

line How is the interdependence of these deviations to be
formulated ? It is submitted that such data may be treated as if

they were normal by an extension of the Method of Least Squares,
in tw'O or more dimensions Thus when the amount of pauperism
together with the amount of outdoor relief is plotted in several unions
there is obtained a distribution far from normal Nevertheless it

the average pauperism and average outdoor relief are taken for

aggregates—say quintettes or decades—of umons taken at random, it

may be expected that these means will conform to the normal law,

with coefficients obtained from the original data, according to the
rule whKh is prefer to the case of the normal law By obtammg
averages conforming to the normal law, as by the simple application

of the method of least squares, we should not indeed have utilized

the whole of our data, but we shall put a part of it in a very useful

® Trans. Roy. Soc. (1899), A, 192, p 14 1.

® Above, par 115
^ Grammar of Science, p 432
" Trans. Roy. Soc

,
A, vc^ 195. In this connexion reference

should also be made to Pearson's theory of “ Contingency " in his

tiurteenth contribution to the “ Mathematical Theory of Evolution "

{Drapers* Company Research Memoirs)
Trans Roy. Soc. (1900), A, 194. P 257, (1901), A, 197,

p. 91.

Above, par. 127
Above, par. 116
If from the given set of n observations (each coi responding to a

pomt on the plane xy) there is derived a set of n/s observations

each obtained by averaging a batch numbermg 5 of the original

observation
;
the coefficient of correlation for the derived S3«tem is

the same as that which pertams to the original system As to

the standard deviation for the new system see note to par 135
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shape. Although the regression-equations obtained would not
accurately fit the original material, yet they would have a certain
correspondence thereto What sort of corres»pondence may be
illusti^ted by an oxamrJe in games of chance, which Pro/essor

Weldon kmdlv supplied Ihree half-dozcn of dice having been
thrown, the number of dice with
more than three pomts in that dozen
which IS made up of the first and
the second half-dozen is taken for y,
the number of sixes in the dozen
made up to the first and the third
half-dozen, is taken for x Thus
each tw ofold observation {xy) is the
sum of six twofold elements, each of

which is subject to a law of fre-

quency represented in fig 13 ,
where *

the figures outside denote the num-
ber of successes of each kind, for the
ordmate the number of dice with
more than three points (out of a cast

*3 of two dice), for the co-ordinate the
number of sixes (out of acavSt of two dice, one of which is common
to the aforesaid cast)

, and the figures inside denote the comparative
probabilities of each twofold vSue {e g the probability of obtain-
ing in the first two cast dice c.ich with more than three points, and
m the second cast two sizes, is 1/72). Treatmg this law of fre-

quency according to the rule which is proper to the normal law,
we have (for the element) if the sides of the compartments each — i

<r\ = * o-g = j/s/zT r = i/v/20

Whence for the rcgrcSvSion-equation which gives the value of the
ordinate most probably assocuited with an assigned value of the
abscissa we have y = x X ^03;^, and for the other regrcssion-
eouation, x == y/G Accordingly, in Ih'ofessor Weldon's statistics,

wluch are reproduced in the annexed diagram, wlicn x = ^ the

It
JL ±
7t 7*

n 72

^ ^ R

0 1 2 3 4 6 6 7 8 9 10 n 12

IS I

u 4 3 3 3 I

10 3 17 15 13 10 4 3 1

9 12 SI 59 61 36 14 5 3

» 36 135 154 150 64 21 5 2

1’ 74 195 260 179 112 35 5 I

l« 90 248 254 170 75 26 3

1

^ 03 220 230 124 5 * 8 2

1

86 162 127 75 19 4 I

1

8 37 86 S6 17 6 2

2 14 23 23 4 3

1 2
\
4

0
L_

1

1

most probable value of y ought to be i And in fact this expectation
IS verified, x and y being measured along Imes drawn through the
centre of the compartment, which ought to have the maximum of
content, representing the concurrence of one dozen with two sixes
and another dozen with stx dice having each more than three points,
the compartment which in fact contains 254 (almost the maximum
content) In the absence of observations at = — 31 or y = i (>j,

the regression-equations cannot be further verified At least they
have begun to be ven led by batches composed of six elements,
w hcrcas they are not ven lable at all for the simple elements The
normal formula describes the given statistics as they behave, not
when by themselves, but when massed in crowds the regression-
equation does not tell us that if x* is the magnitude of one member
the most probable magnitude of the other member associated there-
with IS xx*, but that if x* is the average of several samples of the first
member, then r;r' is the most probable average for the specimens
of the other member associated with those samples Mr Yule's
proposal to construct regression-eouations according to the normal
rule " without troubling to investigate the normality of the distri-
bution " • admits of this among other explanations.’ Mr Yule's
own view of the subject is well worthy of attention

* Cf above, par 1x5 * Ptoc Roy Soc,. vol. 60, p 477,
’ Below, par. lOS.

134 In the determination of the standard-deviation proper to the
law of error (and other constants proper to other laws of frequency)
It commonly happens that besides the inaccuracy,
which has been estimated, due to the paucity of the

*

data, there is an inaccuracy due to their discrete charac-
ter the circumstance that measurement, e g oi human heights, are
given in comparatively large units, e g inches, while the real objects
are more perfectly ^raduat^. Mr Sheppard has prescribed a remedy
for tins imperfection For ihe standard deviation let /ng be the
rough value obtained on the supposition that xhe observations
are massed at intervals of unit length (not spread out Continuously,
as ideal measurements would be)

,
then the proper value, the mean

integral of deviation squared, say where h is the size

of a unit, g an inch It is not to be objected to this correction

that it becomes nugatory when it is less than the probable error to
which the mtasuremeiit is liable on account of the paucity of obser-

vations For, as the correction is always in one direction, that of

subtiaction, it tends in the long run to be advantageous even though
masked in particular instances by larger fluctuating errors •*

155

Professor Pearson has given a beautiful application of the
theory of correlation to test the empirical evidence that a given
group conforms to a proposed foimiila, e g the normal _ ,

law of eiror » Cr«7w™ 0/
Supposing the constants of the proposed function to

be known—in the case of the normal law the arith-
y^rificatlon,

metic mean and modulus—we could determine the
position of any percentile, e g the median, say a Now the pro-

oabilitv that if any sample numbering n were taken at random
from the complete group, the median of the sample, a', would lie at

such a distance from a tliat there should be r observations between

a and 1^2Inn exp — 2r®/n

If, then, any observed set has an excess which makes the above
written integral very small, the set has probably not been formed
by a random selection from the supposed given complete group
To extend this method to the case of two, or generally n, percentiks
forming (m -f i) compartments, it must be observed lliat the excesses
say c and c', are not independent but correlated To measure the
probability of obtaining a pair of excesses respectively as large as
e and c', we have now (corresponding to the extremity of the pro-

bability-curve in the simple case) the solid content of a ctitain
probdbility-suifacc outside the curve of equal probability which
passes through the points on the plane xy assigned by e, e' (and the

other data) This double, or m general multiple, integral, say P, is

expressed by Professor Pearson with great elegance in terms of

the quadratic factor, called by him which forms the exponent of

the expression for the probability that a particular system of the
values of the correlated c, e', &c

,
should concur

—

P = Vi/yJ- +n+
when n is odd, with an expression different in form, but neaily
coincident in result, when n is even The practical rule derived
from this general theorem may thus be slated Find from the given
observations the probable values of the coefficients pertaining to
the formula which is supposed to leprcscnt the observations
Calculate from the coefficients a certain number, say n, of percentiles,
thereby dividing the given set into w -f- i sections, any of which,
according to calculation, ought to contain say m of the observations
while m fact it contains m' Put e for m' ^ m\ then
I’rofessor Ptarson has given in an appended table the values of P
corresponding to values of n 4- i up to 20, and values of x^ up to 70
He does not conceal that there is some laxity involved in the circum-
stance that the coefficients employed are not known exactly, only
inferred with probability ’

156 Here IS one of Professor Pearson's illustrations The tabic
on next page gives the distribution of 1000 shots fired at a line in a
target, the hits being arranged in belts drawn on the target parallel
to the hne The “ normal distribution " is obtained from a
normal curve, of which the coefficients are determined from the
observations From the value of x® viz 45 8, and of (n -f i),

VIZ II, we deduce, with sufficient accuracy from Professor Pearsoivs
table, or more exactly from the formula on which the table is based

,

thatP = 000,001,5 “ In other words, if shots arc distributed
on a target accerdmg to the normal law, then such a distribution
as that cited could only be expected to occur on an average some
15 or 16 times in 10,000,000 times

"

157 "Such a distribution" in this argument must be inter-

preted as a distribution for which it is clainxed that the fbe
observations arc all independent of each other. Suppose Critarioa

that there were only 500 independent observations, the Cntlclxed,

remainder being merely duplicates of these 500 Then in the above

* Just as the removal of a tax tends to be in the long run beneficial

to the consumer, though the benefit on any particular occasion may
be masked by fluctuations of pnee due to other causes.

® Phil Mag (July, 1900). ® As shown above, par. 103.
’ Locett p l66.
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table the columns for the normal distribution and for the discrepancy
e should each be halved

,
and accordingly the column for e^ltn should

be halved Thus e-jm bemg reduced to 22 9, P as found from Pro-
fessor Pearson's table is between 995 and 629 That is, such a
distribution might be expected to occur once on an average some
once or twice in a hundred limes. If actual duplication of this sort

IS not common in statistics,^ yet in all such applications of the
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Belt
Obscrvi d
Frequency

Normal
Distribution

e e^jm

I I I 0 0
2 4 6 - 2 0 (>(>7

3 10 27 - 17 10 704
4 89 67 -1 22 7 224

5 190 102 + 28 4 839
6

1

212 242 - 30 3719
7

!

204 240
1

- 3 t> 5 400
b

1

193 157
1

+ 8255
9

!

79 70
1

•f 9 I 157
10 16 26 — 10 3 84b
11 ' ^

j

0 0

1

1000 1000
1

—
j

45811

Second
sad Third
Approxhua
Hons

fj ttC
exp 5

,

Pearsonian criterion—and in other calculations involving the num-
IxT of observations, in particular the determinations of probable error
—a good margin is to be left for the possibiUty that the n observa-
tions are not peifcctly independent eg the accidents of wind or
nerve which affected one shot may have affected other shots
immediately before or after

158 (2) Fhe Generalized Law of Error —That the normal law of
enor should not be exactly fulfilled is not disconcerting to those who
ground the law upon the plurahty of mdependent causes On that
view the normal Law would only be exact when the numbers of ele-

ments from which it is generated is very great In general, when
that number is large, but not indefinitely great,^ there is required a
correction owing to one or other of the following imperfections
that the elements do not fluctuate according to the normal law of
frequency, that then fluctuations are not independent of each other,
that the function whereby they are aggregated is not hncar The
correction is formed by a series of terms descending in the order
of magnitude.

159. The first term of this series may be written

~ 2(^/c3)[^/c — 2;r73^^]*

whore is the mean square of deviation for the compound and
also the sum of the mean suuares of deviations for the component

elements, is tne mean cube of deviations for the
comixmnd and the sum of the mean cubes for the com-
jxments, and the elements are supposed to be such and
so niimerous that is of the order i / ^In This second
approximation, first given by Poisson, was rediscovered

by Dc Forest The present writer has obtained it by a variety of
methods By a further extension of these methods a third and
fu.ther approximations may be found The currc‘ctcd normal law
IS then oi the form ®

3 9 cV ‘V"

where k = k2=kJc*, and c are defined as above, is the sum
of the respective differences for each element between its mean
fourth jx)wcr of error and thrice its mean square of error,® and also
the corresponding difference for the compound The formula may
be verified by the case of the hinomialy considered as a simple case
of the law of great numbers Here

c= = 2npq, k^ =« npq (q - p), = npq (i - bpq) ’

1 It IS frequent 111 the statistics of wages
^ See on this subject, in addition to the paper on the “ Law of

Error " already cited (Camb Phil Trans , 1905), another paper by
the present writer, on “ The Generalized Law of Error," in the Journ,
Stat Soc, (September, 1906).

^ The Analyst (Iowa), vol ix
* PhiL Mag* (Feb 189O) and Camb Phtl Trans (1905)
^ The jxirt of the third approximation affected with may be

found by proceeding to another stop in the method described (Phil
Mag

, 1896, p 96). The remaining part of the third approxima-
tion IS found oy the same method (or the variant on p 97) from the

new partial differential equation ^ where is the differ-

ence between the actual mean fourth power of deviation and what it

would be if the normal law held good Further approximations may
bo obtained on the same principle

® in the notation which Professor Pearson has made
familiar

’ Cf. Pearson, Trans* Roy boc* (1895), A, clxxxvi 347.

These values being substituted for the coefficients in the general
formula, there results an expression which may be obtained directly
by continuing ® to expand tne expression for a term of the binomial

In virtue of the second approximation a set of observations
IS not to be excluded from the affinity to the normal curve because,
like the curve of barometiic heights,^ it is sUghtly asymmetrical
In virtue of the third approximation it is not excluded because,
like the group of shot-marks above examined, it is, though almost
perfectly symmetrical, m other respects apparently somewhat
abnormal.

160 If the third approximation is not satisfactory there is still

available a fourth, or a still higher degree of approximation
The general expression for y which (multiplied by Ax)
represents the probability tnat an error will occur at a *

particular point (within a particular small interval)
may be written

I „/_LV + 2

I zAdxJ

where >q is (the noimal error-function)- ,
A IS the

J(2kw)

mean square of deviation, Ai, A^, . ,
&c

,
arc coefficients formed

from the mean powers of deviation according to the rule that A/ is the
difference between the fth mean power as it actually is and what it

would be if the (f-i) th approximation were perfectly correct Thus A^

IS the difference between the actual mean third power and what the
third power would be if the first approximation, the normal law, were
perfectly correct, that is, the difftrcnce between the actual mean
third power, often written /ug, and zero, that is /n. Similarly A.^ is

the difference between the actual mean fourth power of deviation,
‘^^y M41 3.nd what that mean power would be if the second approxima-
tion were perfectly correct, viz 3A2 Thus Ag “ /ig — 3A* Ihe senes
kj kj, kj, &c

,
k, ko, k4, &c

,
form each a succession of terms descend-

ing m the order of magnitude, when each h, e g kt has been divided
by the corresponding power, % t the power (t -f- 2) of the parameter or
modulus c — J{2k), which division is secured by the successive differ-

entiations of yQ, with which each A is associated, e g A/ with^^^^*

Moreover, the first term of the odd senes of A's when divided by
the proper power of the parameter, viz is small in comparison
with the first term of the even senes, viz A, properly referred

—

divided by
(
= 2A)

i6i Whatever the degree of approximation employed, it is to be
remembered that the law in general is only applicable to a certain

range of the compound magnitude here represented by
ctaractar

the abscissa x The curve of error, even when general-

ized as here proposed, coincides only with the central j^pproximm-
portion—the tody, as distinguished from the extremities
—of the actual locus, a greater or less proportion

1O2 The law thus generalized may be extended, with similar
reservations, to two or more dimensions For example, the second
approximation in two dimensions may be written

. 1. . 1. d^z,

3 '

where is (the normal error-function)

2rxy-|-y2)

(I - r-)

'-
3
'(

exp

f 0

Bxteaaloa
to Two or
More
DImtn-
sloaa*

ir(l - r-)

X and y are (as before) co-ordinates measured from the centre of
gravity of the group as origin, each referred to (divided by> its proper
modulus, r is the ordinary coefficient of regression, 8,gk is the mean
\ aluc of the cubes x^ 8,ik is the mean value of the products x^y, and
so on, all these k's being quantities of an order less than unity
Thisform lends itself readily to the determination of a second approxi-
mation to the rcgrcssion-curv c, which is the locus of that y, w'hich

is the most probable value of the ordinate conrespondmg to an
assigned value of x Form the logarithm of the above-written ex-

pression (for the frequency-surface)
,
and differentiate that logarithm

with respc'ct to x The required locus is given by equating this

® Above, § 103, referring to Todhunter, History^ art 993 The
third (or second additional term of) approximation for the binomial,
given explicitly by Professor Pearson, Trans Roy boc (1895), A,
footnote of p. 347, will be found to agree with the general formula
above given, when it is observed that the correction affecting the
absolute term^ his yg, disappears in his formula by division

® Joum Stat 5oc. (18^, p 550, referring to Pearson, Tran^ Roy
Soc* (1898), A.

I^actically no doubt the law is not available beyond the third

or fourth approximation, for a reason given by Pearson, with refer-

ence to his generalized probability-curve, that the probable error

incident to the determmation of the higher moments becomes very
great.
» This consideration does not present the determination of the

true moments from the complete set of observations if homogeneous,
accordmg as the system of elements fulfils more or less perfectly

certain conditions.
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differential to zero (the ^ond differential being always negative).

The resulting equation is of the form

y — rx — T — ox* — 2$xy — yy* = o,

where T, o» 3, 7 are «dl small, linear functions of the k*s As y is

nearly equal to r x, it is legitimate to substitute r x for y, when y is

multiphed by a small coefficient. The curve of regression thus
reduces to a parabola with equation of the form

y — T = rx — qx*,

where q is a linear function of the third mean powers and moments
of the ^ven group

163 Dissection of Certain Heterogeneous Groups—Under the

head of law of error may he placed the case m wliich statistics

relating to two (or more) different types, each separately con-
forming to tlie normal law, are mixed together, for instance,

the measurements of human heights in a country comprising

two distinct races.

In this case the quaesita are the constants in a curve of the form

y = ft(i/v/ici) ex]i - (;r -f ^(1/ Jicg) exp - (;r-

where a and ^ arc the proportionate sizes of the two groups
(a -f ^ =3 i) , a and b are the respective centres of gravity

, and c„ Cg

the respective moduli. The data arc I^ea^lurements each of which
relates to one or other of these component cuives A splendid
solution of this difucult problem has been given by Professor Peujrson
The five unknown quantities arc connected by him with the centre
of gravity of the given observations, ami the mean second, third,
fourth and fifth powers of their deviations from that centre of gravity,

by certam rational algebraic equations, which reduce to an ecpiation
m one variable of the ninth dimension In an example worked by
Professor Pfsarson this fundamental equation had three possible
roots, two ofwhich gave very fair solutions ofthe problem, while the
third suggested that there might be a negative solution, importing Uiat
the given system would be obtained by subtracting one of the normal
groups from the other, but the coc£&cientb for the negative solution
proved to be imaginary " In the case of crabs’ foreheads, therefore,
we cannot represent the frequency curve for their forehead length as
the difference of two normal curves ” In another case, which prima
facie seemetl normal, Professor Pearson found that ” all nine roots
of the fundamental nonic lead to imaginary solutions of the problem
The best and most accurate representation is the normal curve.”

164 This laborious method of separation seems best suited to
cases :a w'hich it is known beforehand that the statistics are a mix-
ture of two normal groups, or at least this is strongly suggested by
the two-headed character of the given group Otherwise the less

troublesome generalized law of error may be preferable, as il is appro-
priate both to the mixture of two^- not very w idely diffc rent—normal
groups, and also the other cases of composition. Even when a
group of statistics can be broken up into two or three frequency
curves of the normal—or not very abnormal—type, the group may
y et be adequately represented by a single curve of the ” generalized

’’

type, provided that the heterogeneity is not very great, not great
enough to ptevent the constants k^, kg, kg, &c

,
from being small

Thus, suppose the given group to consist of two normal curves
each naving the same modulus and that the distance between the
centres is considerable, so considerable as just to cause the central
portion of the total group to become saddle-backed This pheno-
menon sets in when the distance between the centre of gravity of the
system and tlie centre of either component ^ * Even m this

case kg is only—o 125, k4 is o 25 (the odd k'sarc zero)

Section II —Laws of Frequency

105—A formula much more comprehensive than the corrected

The normal law is proposed by Professor Pearson under the

••Oeaetah designation of the "generalized probability-curve’*

iaed Protea* The ground aud scope of the new law cannot be better

htttty stated than m the words of the author “ The slope of

Curve. •• tiie normal curve 15 given by a relation the form
I dy ^ X
~y dx~

The slope of the curve correlated to the skew binomial, as the
normal curve to the symmetrical binomial, is given by a relation of

the form
dy ^ X

y dx“ c, +
Finally, the slope of the curve correlated to the hypergeomctncal
senes (which expresses a probability distribution m which the
contributory causes are not independent, and not equally likely to
give equal deviations in excess and defect), as the above curves to
their respective bmomials, is given by a relation of the form

1 Cf Journ Slot Soc (1899), Ixii 131 A similar substitution of
the generalised law of error may be recommended in preference to
the method of translating a normal law of error (putting x — /(x),

where x obeys the normal law of error) suggests ^ the present
writer {Journ Stat Soc

, 1898), and independently by^ofessor J. C.
Kapteyn (Shew Frequency Curves, 1903).

}^dy X

y dx^ C 4- Cjar d- CgX«*

This latter curve compnscs the two others as special cases, and, so
far as my investigations have yet gone, practically covers all

homogeneous statistics that I have had to aeal with. Something
still more general may be conceivable but I have found no necessity
for it

” * The " hypcrgcometrical scries,” it should be explamed,
had appeared as representative of the distribution of black balls *

in the following case " Take n balls in a bag, of which pn arc black
and qn arc white, and let r balls bo drawn and the number of black
be recorded If r>pn, the range of black balls will he between o and
pn

j

the resulting frequency-polygon is given by a hypergeometncal
senes **

Further reasons m favour of his construction are given by Professor
Pearson in a later paper ” The immense majority, if not the total-
ity, of frequency distnbutions in homogeneous material show, when
the frequency is indefinitely increased, a tendency to give a smooth
curve characterized by the following properties (i )

The frequency
starts from zero, increases slowly or rapidly to a maximum and then
falls again to zero—probably at a quite different rate—as the chaiac-
tcr for which the frequency is measured is steadily increased This
is the almost universal unimodal distribution of the frequency of

homogeneous senes (11 )
In the next place there is generally

contact of the frcqucncy-curve at the extremities ot the range
These characteristics at once suggest the following of frequency
curve, if y^x measure the fi equency falling between x and x i' Sx —

•

dy _ y{x -f- a)

” F(^r)
• • •

Now let us assume that F(.v) can be expanded by Maclaurin’s theorem.
Then our differential equation to the frequency will be

r dv X -f a

y dx^ h^x 4 -T.'

Ei^enence shows that the lorm (x) keeping 6^, only ’]

sumces for certainly the great bulk of frequency distributions ” ”

166 The ” generalized probabihty-curve ” presents two mam
forms* —

>’ = yo(i + I - xla^Y%

and y * y^.
— V ta.n~^xla.

'(I

When dfj, a^, y are all finite and positive, the first form represents,
in general, a skew curve, with limited range in both directions; in

the particular case, when ^ symmetrical curve, with range
limited in both directions If ws cao

, the curve reduces to

representmg an asymmetrical binomial with v = and
2i = ^*^od /ug, being respectively the mean second
and mean third power of deviation measured from the centre of
gravity In the particular case, when fig is small, this form reduces
to what IS above called the ” quasi-ncrmal ” curve, and when /xg is

zero, a. becoming infinite, to the simple normal curve The pregnant
general form yields two less familiar shapes apt to represent curves
of the character shown m figs 14 and 15—the one occurring m a

good number of instances, such as Infant deaths, the values of houses,
the number of petals in certain flowers, the other less familiarly

illustrated by ConsumpHvity and Cloudiness The second solution
represents a skew curve with unlimited range m both directions *

Professor Pearson has successfully applied these formulae toanumber
of beautiful specimens culled m the most Jiverse fields oi statis-

tics The flexibility with which the generahzed probabihty-curve
adapts itself to every variety of existing groups no doubt gives it a
great advantage over the normal curve, even m its extended form
It IS only m respect of a prion evidence that the latter can claim
precedence *

167. Skew COffelation .—Professor Pearson has extended his

2 Trans Roy Soc (1895), A, p 381 * Ibid p 360
* ” Mathematical Contributions to the Theory of Evolution ”

(Drapers' Company Research Memoirs, Biometric Series II ), xiv. 4.
» Ibid p 7 « Ibid p 367
^ Ibid, p 364, and Proc Roy Soc.
* A lucid eimoaition of Professor Pearson’s various methods w

given by W. Palin Elderton in Frequency-curves and Correlation

(1906)
* Journ Stat Soc (1895), p 506.
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method to frequency-loci of two dimensions;^ constructing for

the curve of regression (as a substitute for the normal right

line), in the case of “skew correlation,’’ a parabola,* with

constants based on the higher moments of the given group.

168. In this connexion reference may again be made to Mr
Yule’s method of treating skew surfaces as if they were normal.

It is certainly remarkable that the correlation should be so well

represented by a line—the property of a normal surface—in

cases of which normality cannot be predicated : for instance,

the statistics of the number of husbands (or wives) living at

each age who have wives (or husbands) living at different ages.^

It may be suggested that though in this case there is one dominant
cause, the continual decrease of the population, inconsistent

with the {chirality of causes postulated for the law of error, yet

there is a sufficient degree of accidental variation to realize one

property at least of the normal locus.

169. There is possibly an extensive class of phenomena of

which frequency depends largely on fortuitous causes, yet not

ReiatlaoM
completely as to present the genuine law of error.**

between This mixed class of phenomena might be amenable
Frequency to a kind of law of frequency that would be different

from, yet have some affinity to, the law of error.

The double character may be taken as the definition

of the laws proper to the present section. The definition of

the class is more distinct than its extent. Consider for example
the statistics which represent the numbers out of a million lx)m
that die in each year of age after thirty or forty—the latter

part of the column in a life-table. These are well represented by
a species of Professor Pearson’s “ generalized probability-curve,” ^

his type iii. of the form

y «yo(l -f

The statistics also lend themselves to the Gompertz-Makeham
formula for the number living at the age

/, =

The former law, the simplest species of the “generalized
probability-curv'e,” may well be attributed in part to the

operation of a plexus of causes such as that which is apt to

generate the law of error. In fact, a high authority, Professor

Lexis, has seen in these statistics—or continental statistics

in pari materia—a fulfilment of the normal law of error.® They
at least fulfil tolerably the generalized law of error above
described. But the Gompertz-Makeham formula is not thus to

be accounted for; at least it is not thus that it was regarded by
its discoverers. Gompertz justifies his law^ by a “hypothetical

deduction congruous with many natural effects,” such as the

exhaustion of air by a pump ; and Makeham follows ^ in the same
track of explanation by way of natural law's. Of course it is

not denied that mortality is subject to accident. But the

Gompertz-Makeham law purports to be fulfilled in spite of, not

by reason of, fortuitous agencies. The formula is accounted
for not by the interaction of fleeting causes which is character-

istic of probability, but by causes of that ordinary kind of which
the investigation constitutes the greater part of natural science.

I.aws of frequency thus conceived do not belong to the theory of

Probabilities.

Authorities.—As a comprehensive and masterly treatment
of the subject as a whole, in its philosophical as well as mathematical
character, there is nothing similar or second to Laplace's Jh^orie
analytiqae 4e$ probability s» But this " ne plus ultra ot mathematical
skill and power " as it is called by Herschel {Edinburgh Review,

1850) is not easy reading. Much of its difficulty is connected with
the use of a mathei^atical method which is now almost superseded,

^ “ Contributions," No. xiv, (above cited),
8 Not the same parabola as that proposed at par. 162.
® Census of England and Wales General Report (cod. 2174), p, 226;

Cf. p, 70, as to the rationale of the phenomenon.
* A good exam^e of the suggested blend between law and chance

is presented by an hypothesis winch Beninc (in a pass^e referred to
above, par. 97) has proposed to account for Pareto's income-curve.

® ^'Contributions,^' Np. ii„ Phil. Trans, (1895L vol. x86, A.
^ Lexis, Massenefsc)^inufiigen, § 46. Cf . Venn, cited abovev par. 124.
7 Phil, Trans..
® Assurance Magazine (1866), xi. 315.
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” Generating Functions." Not all parts of the book are as rewarding
as the Introduction (published separately as Essai philosophique des
prohabiliUs) and the fourth and subsequent chapters of the second
book. Among numerous general treatises E. Czubcr'-s Wakrschein-
lichkeitstheorie (1899) may be noticed as terse, lucid and abounding
in references. Other authorities may be mentioned in relation to
the different parts of the subject as above divided. First principles

arc discussed with remarkable acumen by j . Venn in Logic of Chance
(i.st ed., 1876; 3rd ed., 1888) and by J. v. Kries in Principien der
Wahrscheinlichkeitsrechnung (1886). A.s a repertory of neat prob-
lems involving the calculation of probability and expectation
W. A. Whitworth's Choice and Chance (5th ed., 1901), and DCC.
Exercises ... in Choice and Chance (1897) deserve mention. But this

advantage is afforded in nearly as ^eat perfection by more compre-
hensive works. Bertrand's Calcul des probability

s

(1H89) abounds
in choice examples, while it excels in almost every other branch
of the subject. Special mention is also deserved by H. Poincare's

Calcul des probabilitys {lecons professes, 1893-1894). On local or
geometrical probability Professor Morgan Crofton is one of the
highest authorities. His paper on " Local Probability " in Phil.

Trans. (1868), and on Geometrical Tlieorems," Proc. bond. Math.
Soc. (1887), viii., .should be read in connexion with the section on
" Local Probability

”
in his article on “ Probability " in the 9th

edition of the Ency. Brit., from which section several paragraphs
have been transferred en bloc to the section on Geometrical
Applications in the present article. The topic is treated ex-
haustively by Czuber in Geometrische Wahrscheinlichkeiten und
Miitelworten (1884). Czuber is also to be mentioned as the author
of Theoric dcr Beohachtungsfehler, in which he has reproduced, often
with improvement, or referred to, almost everything of importance
in the work of his predcce.ssors. A. L. Bowley's Elements of Statistics,

pt. 2 (2nd cd., 1902), forms an introduction to the law of error which
leads the beginner easily, yet far. References to other writers are
given in Section I. of Part 1

1

, above. A list of writings on the cognate
topic, tho me1 hod of least squares, has been given by Merriman {Con-
necticut Trans., vol. iv.). On laws of frequency, as above defined,

Professor Karl Pearson is the highest authority. His " G^ntributions
to the Mathematical Theory of Evolution," of which twelve liave

appeared in the Trans, Roy. Soc. (1894-1903) and others are being
published by the Drapers ‘ Company, teem with new theories in

I^obabilitics. (F. Y. E.^

PROBATE, in English law, the “ proving ” (Lat. prohatio) of

a will. The early jurisdiction of the English ecclesiastical

courts over the probate of wills of personality is discussed under

Will. The Court of Probate Act 1857 transferred the juris-

diction both voluntary and contentious of all ecclesiastical,

royal peculiar, peculiar and manorial courts to the court of

!
probate thereby constituted, created a judge and registrars of

I

that court, abolished the old exclusive rights in testamentary

i matters of the advocates of Doctors’ Commons, and laid down
I

rules of procedure. Contentious jurisdiction was given to county

j

courts when the personal e.slate of the deceased was under £aoo

j

in value. The Judicature Act 1873 merged the old court of

I

prolxile in the probate, divorce, and admiralty division of the

High Court of Justice. The division now consists of the presP

dent and one other judge. The practice of the division is mainly

regulated by the rules of the Supreme Court 1883. Appeals
lie to the court of appeal and thence to the House of LKjrds.

Probate may be taken out either in comtnon or solemn form.

In the former case, which is adopted when there is no dispute as

to the validity of the will, the court simply recognizes the will

propounded as the last will of the deceased. This formality

is necessary to enable the executor to administer the estate of

his testator. Probate in this form is granted simply as a
ministerial act if the attestation clause declares tliat the formali-

ties of the Wills Act have been complied with, or if other evidence

to that effect is produced. Such grant is liable to revocation,

but it is provided that any person dealing with an executor

on the faith of a grant of probate in common form, shall not be

prejudiced by its revocation. The executor may within thirty

years be called upon to prove in solemn form, or a person who
doubts the validity of the will propounded may enter a caveat

which prevents the executor proving for six months and the

caveat may be renewed each six months. The executor may
however teike out a summons to get the caveat “ subducted ” or

withdrawn, but if an appearance to the summons is entered

^ These initials do not apply to certain passages in the above
article, namely, the greater part of paragraphs 41, 52, 62 and 72, and
almost the whole of the 4th section of ftirt. 1. (^rs. 76-93), which
have been adopted from the article " Probability^' in the 9th edition
of the Ency. Brit, written by Professor Morgan Crofton.
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Within six days to the summons the executor is then compelled

to prove m solemn form Probate m solemn form is a judgment

of the court in favour of the will propounded, and is only revoc-

able by the discovery of a later will In order, therefore, to

obtam such grant proceedings have to be taken by action, and
witnesses produced in support of the will, and the action

proceeds m the usual way.

The principal rules now obtammg as to probate are these.

Probate, which smee the Land Transfer Act 1897 must be taken

out for wills of realty as well as wills of personalty, may be

granted either in the principal or in a district registry, and
should be obtained within six months after the testator’s death

When no executor is named the will is not now mvalid, as was once

the case, but administration cum testamento annexo is granted

Tlie same course is pursued where the executor renounces or

dies intestate before administering the estate of the deceased

After probate, the probate itself (as the official copy of the will

is called) becomes evidence, the original will being deposited in

the principal registry at Somerset House, London. On grant

of probate, estate duty, denoted by a stamp on the affidavit

sworn for that purpose, is payable. It varies according to the

amount at which the estate of the deceased is fixed by the

oath of the executor (see Estate Duty) The act of 1881

enables any officer of inland revenue to grant probate where the

personal estate does not exceed £300
Ireland—In 1867 an act on lines similar to the English act was

passed for Ireland and under the Irish Judicature Act of 1877 the
then existing court of probate was merged in the High Court of

Justice
Scotland—Confirmation includes both the probate and letters of

administration of English procedure Without confirmation by
the court interference by the executor becomes a vitious intro-

mission. Originally confirmation of testaments of movables fell,

as in England, under the cognizance of the church courts Such
jurisdiction certainly existed at the time of regtam majestatem
This ecclesiastical right continued through the commissary court
at Edinburgh (constituted by Queen Mary in 1563), and the local

commissaries, until modern times when the jurisdiction of the courts

was at first transferred and then aboUshed by a series of enactments
from the Commissary Courts Act 1823 to the Sheriff Courts Act
1876 The act of 1823 placed the commissary jurisdiction in the
shenff courts, by the act of 1876 the sheriffs sit as sheriffs m
testamentary matters, no Jongcr as commissaries Confirmation
of wills where the whole estate is under ;f300 is regulated by
the Customs and Inland Revenue Act 1881 and other acts An
eik IS an addition to a confirmation made on discovery of

additional effects of the deceased after confirmation

United States—Probate is granted in some states by the

ordinary chancery or common law courts, but more frequently

by courts of special jurisdiction, such as the prerogative court

in New Jersey, the surrogates’ court in New York, the orphans’

court m Pennsylvania
“ In a great majority of the states the original equitable juris-

diction over administrations is m all ordmary casev -without any
special circumstances such as fraud, or without any other equitable
feature such as trust—cither expressly or practically abrogated
The courts of equity, in the absence of such special circumstances
or distinctively equitable features, either do not possess or will not
exercise the jurisdiction, but leave the whole matter of administra-
tions to the special probate tribunals " so that “ unless the
case mvolvcs some special feature or exceptional circumstances
of themselves warranting the interference of equity, such as
fraud, waste, and the like or unless it is of such an essential

nature that a probr4te court is incompetent to give adequate
relief, or is one of which the probate court having taken
cognizance has completely miscarried and failed to do justice

by Its decicc, the courts of equity will refuse to interpose and to

exercise whatever dormant powers they may possess, but will

leave the subject matter and the parties to the statutory forum
which the legislature plainly regarded as sufficient and intended
to be practically exclusive " (Rice's Probate Law, pp 4 and 5)

Probate courts are in most if not all the states courts of

record, having a public seal and a clerk (or the judge has authonty
to act as clerk), they issue process and execute their decrees by
appropnate officers in the same manner as the common law and
clmcery cofirts. They sit at stated terms. They have power
to punish for contempt, and to compel obedience to their orders

and decrees, and their judgments upon matters within their

jurisdiction are enforced usually by the same means as common

law and chancery courts (Noemen’s Law of Administration^

S »45)
Jurisdiction as to wills and their probate as such is neither

included in nor excepted out of the grant of judicial power to

the courts of the United States {t,e the Federal as distinguished

from the state courts) So far as it is ex parte and merely

administrative it is not conferred, and it cannot be exercised by
them at all until in a case at law or in equity its exercise becomes
necessary to settle a controversy by reason of the (diverse)

citizenship of the parties An action to set aside the probate of

a will of real estate may be maintained in a Federal court when
the parties on one side are citizens of a different state from the

parties on the other side {Elks v. DaviSj 109 U S Reports, 485)
Probate in solemn foim, i e, after due notice to all parties in

interest is the almost uni\ ersal form m use in the United States

One reason for this no doubt is that all documents affecting

title to real estate must be recorded and prolxite in solemn form
concludes all parties to the proceeding and thus tends to establish

the title to all real estate passing under the will.

In the United States wills of real property must be separately

proven in the proper probate court m eich state in which the

real property is situated, unless statute dispenses with separate

probate (each state being “foreign” to e\ery othei for this

purpose) Copies of such will and probate should be filed also

in the office of the register of deeds of each county in the state

in which any real property belonging to the testator i'* situated

In the slate of New Jersey it has been held that an iinpiobatcd
will is capable of conveying an interest in the propeily devised, and
when a conveyance is made under a power in the will before probate
a subsequent probate validates the conveyance (190O, Mackey v
Mackey, b\KW Re‘p 984)

In Illinois a court of equity has no inherent power to cntcilam
a bill to contest a will (1900 ,

O'Brien v Bonfield, 220 111 Rep 219)
In Missouri a foreign (New York) will of real estate in Missouri,

probate of which was duly recorded in Missouri, cannot be collaterally

attacked, and cannot be set aside by direct proceeding after being
filed for record more than five years in Missouri (1907, Cohen v
Herbert. 104 So W Rep 84)

PROBATION. The probation system, in penology, is an
attempt to reform a prisoner outside prison, a special kind of

warder—the probation officei' supervising the prisoner m the
prisoner’s own home 1 he slate of Massachusetts in America
was the first to attempt “ j>robation,” and at first (1878)111 a

tentative manner As success crowned the efforts of the re-

formers the system was developed and applied to an increasing

number of cases, and gradually other American states followed

with some \anations in their plans The probation effiters

attend the court and the judge officially gives up the prisoner

to the officer chosen to superMse him, generally explaining to

j

the prisoner that, if he is not obedient to all the rules made for

him by the officer, he will be returned to court and prison will

be his fate An officer generally has from sixty to eighty cases

under his care Women officers are in charge of women and
bo}/s and girls under eighteen A probation officer has a special

area of the town allotted to him and usually gets all prisoners

from that area He acquires an intimate knowledge of the

physical, economic and social surroundings in which his prisoner

lives He is therefore well fitted to watcli him and to help him
to become once more a decent citizen He gradually gnes him
back his liberty and remo\ es restrictions until he is capable of

living a decent life alone The powers of the probation officer

are necessarily very great The prisoner continues his work as

before, but the officer visits his factory or workshop and arranges

to receive his wages each week, passing over the greater part of

them to the wife to keep up the home, gi\ ing a very small sum
to the prisoner for personal expenses, and retaining a small

sum, which is paid back to the prisoner when he becomes a free

man
The advantages claimed for the probation system are these,

that a number of independent well-paid probation officers,

chosen for their knowledge of human nature and their skill

in reforming it, can give personal attention to individual cases;

the stigma of prison is avoided, and while great care is taken
that the prisoner shall be strictly controlled and effectively
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restrained, Ins self-respect is carefully developed, the family
benefits, the home not broken up, the wages still come in,

and if the prisoner is a. mother and a wife, it is, of course, most
important that she should retain her place in the home, the

prisoner does not “ lose his job ” nor his mechanical skill if he
IS a skilled workman Lastly, the system is far cheaper than
imprisonment The prisoner keeps himself and his family,

and one officer can attend to from 60 to 80 prisoners

In the United Kingdom the probation system has been applied

to young offenders by the Prevention of Crime Act 1908 That
act empowered the prihon commissioners to place offenders on
licence from the Borstal Institution (see Juvenile Offenders)
at any time after six months (in the case of a female, three

months), if satisfied that there was a reasonable probability of

their abstaining from crime and leading c’ useful and industrious

life The condition of their release is that they be placed under
the supervision or authority of some society or person (named
in the licence) willing to take charge of the case This is, of

course, only a limited application of the system of probation,

for those detained in a Borstal Institution are offenders between
the ages of sixteen and twenty-one who have been convicted of

an indictable offence. It does not apply to those of full age,

nor to those under twenty-one >ears of age who havT been com-
mitted to prison for minor offences It has been long held by
English pribon reformers that young persons under the age of

twenty-one should not be committed to prison, unless for serious

offences, but that they should be put under some s>stem of

robation Legislation to this effect was foreshadowed by the
ome secretary in his speech on prison reform in the House of

Commons on the 20th of July igio.

PROBOSCIDEA (animals “ with a proboscis ’’), the scientific

name of the group of mammals represented at the present day
only bv the two species of elephant Although heie regarded
as a suborder of UNouiArA {(iv), the group is sometimes
accorded the rank of an order by itself ^ The existing elephants

are widely sundered from all other living mammals, and for

a long time palaeontology afforded but little clue as to their

ancestry Discoveries made during the first few years of the

20th century m the Lower Tertiary deposits of the Fayum
district of Egypt have, however, brought to light the existence

of several kinds of primitive proboscideans which serve to

link the group with other ungulates, and likewise apparently
indicate affinity with the Sirema
The following are some of the leading characteristics of existing

elephants The combined upper lips and nose are produced
into a long muscular, flexible and prehensile proboscis, or trunk,

with the nostrils at its tip The teeth consist of a pair of large

upper permanently growing incisors or tusks, and a set of cheek-

teeth having their crowns composed of a series of tall transverse
vertical plates gradually increasing in number from the first

to the last of the series; and only portions of two of these teeth

being in use at any one time. There are no clavicles
,
and the

limbs are stout, with their comp)onent segments placed nc‘arly

in a vertical line, and the upper segment, especially in the hind-
hmb, the longest, the radius and ulna are distinct, the latter

articulating extensively w'lth the carpus, the fibula and tibia

also distinct, the astragalus very flat on both surfaces; and
both fiont and hind feet short, broad and massive, with five

toes (though the outer pair may be more or less rudimentary),
all encaseci m a common integument, though w ith distim t, broad,
short hoofs

,
third digit the largest Two anterior venae cavae

entering the right auricle Stomach simple A capacious
caecum Testes permanently abdominal Uterus bicornuate.

Placenta deciduate and 7onar} Teats two, pectoral

In order to undei stand the peculiar nature of the dentition, it is

necessary to discuss to some extent those of the immediate anctstors

Deaiitioa
elephants, such as the mastodons (see

Mastodon) As regards the incisors, or tusks, which

1 Cuvier's order Pachydermata (Gr naxvs, thick and skin),

containing the elephants, hippopotami, rhinoceros, sw'ine, tapirs,

hyraxes, «SLc
,

is now abandoned, its members now forming the
orders I’roboscidca and Ilyracoidea and the sub-order Pansso-
dactyla A few Artiodactyla are also included

project largely out of the mouth, and are of an elongated conical form
and generally eurved, these are composed mainly of solid dentme,
the fine elastic quality and large mass of which renders it invaluable
as “ ivory " for commerce and the arts A peculiarity of the dentme
of the l^roboscidca is that it shows, in transverse fractures or
sections, fine Imes proceedmg in the arc of a circle from the centre

Tig I —Longitudinal Sections of the Crouns of Molar Teeth of
various Proboscideans, showing stages in the gradual modification
from the simple to the complex form The dentine is indicated
by transverse lines, the cement by a dotted surface, and the
enamel is black

T, Mastodon amertcanus\ III, Elephas afrtcanus;
IT, Elephas (^tegodon) tnstgms^ IV, Elephas prtmtgentus,

to the circumfertnce in opposite directions, and forming by their

I

decussations curvilinear lozenges, as m the " engine-turning " of

the case of a watch The enamel-covering m existing species is

confined to the extreme apex, and very soon uears olf, but in some
extinct species it foims persistent longitudinal bands of limited
bicadth The tusks haVe small milk-predecessors, shed at an early
age
As regards the cheek-teeth, these arc composed in the mastodons

of a variable number of enamel-covered transverse iidgcs, often
di\ idcd into inner and outer columns, which may partially alternate,

and complicated by smaller additional columns, but in the unworn
tooth they stand out freely on the surface of the crown, with deep
valleys between (fig i, I) In the elephants the ridges arc increased
in number, and consequently become narrower from before back-
wards, while they arc greatly extended in vertical height In order
to give solidity to what would otherwise be a comb-like tooth, the
whole structure is enveloped and united in a large mass of cement,
vv hich completely fills the valle^’^, and giv es a general smooth appear-
ance to the unworn tooth, but as the wear consequent upon the
masticating process proceeds, the alternate layers of tissue of

different hardness—cement, dentine and enamel—which are
disclosed upon the sui*face lorm a fine and efficient grinding instru-

ment The intermediate stages between the molar of a modem
elephant and that of a mastodon arc so fully known that it is not
possible to draw’ a definite line between the two types of tooth-
Mructurc (sec fig I, 11, HI, IV)

As regards the mode of succession, that of modern elephants
IS verv’’ peculiar During the complete lifetime of the animal there are
but bix cheek-teeth v%hich it will be convenient to allude to as

molars on each side of each jaw, with occasionally a rudimentary
one in front completing the tvqucal number of seven The last

three represent the molars of ordinary mammals those in front

arc milk-molais, which arc never replaced by permanent successors,

the whole senes gradually moving forwards in the jaw , and the teeth
becoming worn away and then remnants cast out in front, while
development of others proceeds behind The mdivulual teeth
are so large

, and the processes of grow th and destruction by wear
take place so slowdy, that not moic than one, or portions of two»
teeth are ever m place and m use on each side of each jaw at one time,

and the whole series of changes coincides with the usual duration
of the animal's life On the other hand, the earlier 1 eprcsentations
of the proboscidean senes referred to below have the whole
of the cheek-teeth in place and use at one time and the milk-molars
vertically displaced by premolars m the ordinarv’ fashion Among
mastodons transitional forms occur in the mode of succession as

well as in structure, man}" species showing a vertical displacement
of one or more of the milk-molars, and the same has been observed
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in one extinct species of true elcpliant (Llephas plantIrons) fts

regards some of these It eth

Most proboscideans arc «uiimals of large dmicnsions, and some arc

the most colossal of land mammals The head is of great proportionate

si/e, and, as the brain-case increases but little in bulk
(luring growth, while the extenor wall of the skull is

Cbmracter-
to be of great superficial extent to support

sties,
trunk and the jxinderous tusks and to afford space

for the attachment of muscles of suthcicnt aud streugm to

(Flojwer's Osteology ofMamwaha )

Fig 2 -—Section of the Skull of the African Elephant (Elephas
afneantii) taken to the kft of the middle line, and including the
vomer ( Vo) and the mescthmoid {ME)

an, Anterior, pn, Posterior nasal aperture nat sire )

wield the skull thus heaMly weighted, an extraordinary develop-
ment of air-cells takes plact in the cancellous tissue of neaily all the
bones of the cranium These cells are not only formed in th( walls
of the cranium proper but arc also largely developed in the nasal
bones and upper part of the premaMllac and maxillae, the bones
forming the palate and the basi-cranial axis, and even extend into

the mtcrior of the ossified mescthmoid and vomer Where two
originally distinct bones come into contact, the cells pass freely

from one to the other, and almost all the sutures become obliterated
m old animals The intercellular lamellae in the great mass which
surrounds the brain cavity superiorly and latorally mostly ladiatc
from the inner to the outer table but in the other bones their

direction is more irregular Like the similar but less developed air-

cells in the skulls of many other mammals they all communicate
w'lth the nasal passages, and they arc xntircl) secc)ndary to the
original groveth of the oones, their development having ^caredy
commenced m the new-boin animal, and gradually enlarge as the
grov\th of the creature proceeds The nasal bones arc very short,

and the anterior nasal aperture situated high in the face The
zygomatic arch is slender and straight, the jugal bone being small,

and forming only the middle part of the arch, the anterior part
of which (unlike that of tiue Lngulatcs) is formed only by the
maxilla The maxiJlo turbinals arc rudimentary, the elongated
proboscLs supplying their place functionally in u arming and
clearmg from dust the inspired air

The neck is very short The limbs, as already mentioned, arc
long and stout^ and remarkable for the great length of the upper
segment (especially the femur) as compared with the lower segment,
as represented by the foot It is owing to this and the vertical
position of the femur that the knte-jomt in the hmd-hg is placed
much lowe'r, anrl is more conspicuous externally than m most
quadrupedal mimmals, and this having been erroneously ce^mpared
with the hock -joint or ankle of the more ordinary ungulates, gave
rise to the popular fallacy that the loants of the elephant’s leg bend
in a contrary direction to that of other mammals Tlierc is no
round ligament in the hip-jomt, or third trochanter to the femur
The radius and ulna arc aistinct, though fixed m a crossed oi prone

P
osition, and the fibula also is quite se‘parated from the tibia

he fce*t are short and broad, the carpal and tarsal bones being
very square, with flattened surfaces for articulation, the astragalus
especially differs from that of the more topical ungulates m its

flatness, m the absence of distinct puUcy-hko articular surface at
either extremity, and m having no articular facet for the cuboid
The fibula articulates with the ealeaneum, as m the artiodactyle
sub order of Ungulata Of the five toes present on each foot, the
middle one is somewhat the largest, while the lateral ones arc the
smallest, and gtnt rally lack (especially in the hmd-foot) the
complete number of phalanges The Krminal phaUnges are all

small, irregular in form, and late in ossification The whole arc

encased m a common integument, with aflat, subcircular, truncated
sfjle, the only external indication of the toes being the broad oval
nails or hoofs arranged in a semicircle around the front edge of the

sole. The hind foot is smaller and narrower than the front the
hvnr IS small and simpU, and theic is no gall-bladdtr In form the
brain resembles that of the lower oiders of mammals in that the
cerebellum is entirely behind and uncovered by the cerebrum, but
the hemispheres of the latter arc richly convoluted

Elephants are exclusively vegetable-feeders, living chiefly

on leaves and young branches of forest trees and various kinds

of herbage, or roots, which they gather and t^invey to thtir

mouth by a very mobile proboscis, an organ which combines

in a marvellous manner strength w'lth dexterity of appluation,

and IS a necessary compensation for the shortness and inflex-

ibility of the neck, as it is by this that many of the functions of

the lips of other animals art pc rfoi me el By its means elephants

are enabled to drink without bending the head or limbs The
end of the trunk being dipped, for instance, into a stream or pooj,

a fortible inspiration fills the two capacious air-passages in its

interior with water, whuh, on the tip of the trunk being turned

upwards and inserted into the mouth, is ejected by a blovving

action, and swallowed Or if the animal wishes to refresh and
cool Its skin, it tan throw the water in a copious stream over

any part of its sin face Elephants can also throw dust and
sand over their bodies by the same means and for the same
purpose, and the> have frequently been observed fanning

themselves with boughs held in the trunk

The following arc the distinctive features of the genus Elephas^
the type of the family Elephantidac Dentition i J, r w 5 — 26
The incisors vanable, but usually of very large size, csnc^cially in

the male sex, directed somewhat outwards, and curved upwards,
without enamel except on the apex belorc it is worn, precultd by
small milk-mnsors Ihe molais succeed each other by horizontal!

rcplaceftient irom before backwards, never more than one 01 part
oi two being in use on each side of each jaw at the same time, each
composed of numerous flattened Ln«imel-cove‘red plates or ridges of

(Icntim, projecting from a common many-i exited bast*, sunounded
and united togethei by cement The number oi plates increases

from the anterior to the posterior molar in regular succession,
varying m the dill e-rent spc-cies, but the third and fourth (or the
last milk-molar and tin first true molar), and these only, have
the same number of ridges, which always exceeds five Skull of
adult very high and globular Lower jaw' ending m front in a
deflected, spout- like symphysis Vertebrae C 7, D 19-21, L 3 4,

2(>-33

The tw'o existing species of elephant arc the Indian or Asiatic

(Ekphob maxjmus) and the African (E afriianus^ihe distinctive

characteristics of which are given under Elephant (See also,

Mammoth and M vstodon )
^ M

Extinci Froboscidea
Elephas —The extinct representatives of the Froboscidea art*

of the greatest importance and interest, since they serve to

connect the modern elephants with ungulates of me^re ordinary

type The Mammoth (Llephas pnmi^emus) is treated in a
separate article. Nearly allied is E armentacus of Asia Minor,

but h anitquH^i, of whu h the remains are abundant in many of

the superficial formations of England and Europe generallv,

approximates in the structure of its molar teeth to the AfriCtin

elephant. It is icpresented in the Pleistocene of India bv the

closely allied or identic'al h fuunadicui Affinity with the

African speties is strongly marked in the case of the dw'arf

elephants of Malta (E melitemis) and Cyprus {E cypnotcb),

and the gigantic E mendtofiolts, of the “ forest -bed ” of the

east coast of England and the Upper Pliocene of the Val J) Arno,

has likewise molars showing tlie broad lozenges oi enamel-

bordered dentine characteristic of the Afiican type These and
other species indicate, however, that, so far as dental characters

are concerned, generic separation of the African irom the

Asiatic elephant is impossible In North America the mammoth
occurs in the far north, E. columhi, more akin to E antiquus

chiefly m the Central United States, and E vnperalor (allied to

E, mendiOftails) in the south The oldest rcpresenLitives of

this group are F hysudticus and E planifrons of the Lower
Pliocene of Northern India, the latter of which developed

premolars vertically replacing the antcjrior teeth of the molar

senes

Prom E pla>n Irons there is an almost complete transition

to the ndge-toothed elephants, such as E gaticsa, E. instgms,
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E bombtfrons and E, chjti, typicaUy from the Lower Pliocene of

India and Burma, but bome of which extend eastwards to Java,

Borneo, China and Japan These constitute the group (or

genus) Ste^odon, and are characterized bv the lowness of tlie

crowms of the molar teeth, in wluch the tall plates of the more
typical elephants are reduced to low ridges with more or less

completely open valleys between them , the number c'f

ridges in each tooth is always much lower than in

the corresponding teeth of the typical elephants

Premolars, verticallv replacing the anterior molars,

were often dc^veloped These stegodont elephants

appear to have been confined to India and the

countries farther east, and exhibit an almost complete A
transition, so far as dental characters are conc'crned,

to the mastodons of the same region

Mastodon —The connexion between the stegodont \

elephants and the mastodons (see M\stodon) is foimed I'W I

by the Indian and Burmese Mastodon lattdens and
|j <

ji

M cauileyt In fact the main distinction between

these animals and the stegodont elephants is the

smaller number of ridges m the third, fourth and fifth

molars, which is usually four, and nevei exceeds five,

whereas m the stegodonts it is at least six and the

numbers are not the same in each of the three teeth

In the two species named the transverse ridges are

moie or less (ontinuous Many other species, such

as the European M arvernenst^ (see fig 2 in

Mastodon) and the Indian M sivalemis^ have, how- ‘ ‘

ever, the ridges broken up into columns, or cones, (Fr,

more or less alternately arranged, and thus blocking

the intermediate valleys In these species, which
are of Pliocene age, there are four ridges m molars 5,

4 and 5, but in the Pleistocene North American
amencanus (as well as in many other species) these are

reduced to three m each of the aforesaid teeth The lower

)aw of the latter species frecpiently shows small tusks, w'hich

are, however, generally shed in mature age Premohrs, which
vertically replace some of the anterior molars (milk -molars), are

developed in many species, although not in M amcncamis
Species of the genus are found over the greater part of the world,

inclusive of Europe, Asia and North and South America; M,
humholdti being the best-known South Amcruan S[>e(Tes A
single tooth referable to this or the next genus has been
obtained from South Africa

Teirabelodon —The more primitive mastodons constitute

the genus Tetrahelodon, and are charai tenzed bv the presence

of a pair of short chisel-shaped tusks in the lower jaws, which

IS prolonged into a troiigh-like chin for their support, tusks

being also present in the upper jaw. 'Ihese animaN were pio-

vided with <i snout-like muzzle instead of a trunk (see Mastodon)
Their birthplace was Africa, the Miocene European M angiis-

having been discovered in Egypt in strata overlvmg those

from which were obtained the remains of the under-mentioned
more primitive genera Tetrahclodont mastodons w'ere, how-
ever, bv no means confined to the Miocene, Tetrahelodofi lonc^ros-

tns occurring in the Lower Pliocene of Pairopc, and T pandtonts

m that of India. Most of these four-tusked mastodons were
smalkr animals than modem elephants

Palaeomastodon —No proboscidean carlRT than Tetrabelodon

occuis in Europe, but the group is represented in the Upper
Eo( ene of Eg\"pt bv a smaller and more primitive pe known as

Palaeomastodon, This genus resembles Tetrabelodon in having
four pairs of tusks, but differs in the less elephant-likc skull, and
the simpler character of the molar teeth, of which fi^e pairs

w'ere in use at one time, whereas in Tetrabehdon and Mastodon
there were never more than two pairs and a portion of a third

in simultaneous wear
Moertiherium - The earliest representative of the proboscidean

stock at present known is Moertthertum, from the Middle Eocene
of Egypt, which includes still smaller animals, whose relation-

ship to hlepha^ would scarcely be realized were it not for the

intermediate links. All six pairs of cheek-teeth {pm z-w 3,

fig 3) were in use at once, and there was a comparatively full

sines of teeth in the front of the jaws, while the premolars were

preceded by milk-molarb m the normal manner Very significant

IS the enlargement of the second pair of incisors in ca^h jaw,

thereby foreshadowing the tusks of Tetrabelodon There was
however, no lengthening of the chin, so that the muzzle was

\ the Geological Magazine )

Pig ^

—

Tycx\t\i\oaoiMoerither\Mmlyonsi (J nat size)

A, Upper teeth

B, Front of snout, showing the tusk-like second incisors

C, Left lamus ol mandible from outer side

probably of normal propiortions This animal was not larger

than a tapir

Dinothenum — The huge proboscidean from the Lower Pliocene

and Middle Miocene strata of Europe and India known as

Diuoihertim, indicates a tv pe off the line of descent of the

elephants Upper tusks were apparently wanting, but the

Fig 4
—Skull of Dtnothsftum grganteum (Tower Pliocene,

Ej^pclshcira, Hebsc-I^armstadt)

lower jaws carried a pair of large tusks bent downw'ards in a

peculiar manner (fig 4) The cheek-teeth formed fi\e pairs, all

in use at one time, and premolars verticallv replacing milk-

molars m the ordinary fashion Tlie ndge-formula of the

permanent teeth of the cheek senes was 2 2 ^22
Barythenum and Pyrothertum ,—^Very problematical are the
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aflltnities of Barytherium of the Egyptian Eocene and Pyr<?-

thenum of the Ix)wer Tectiaries of Patagonia, although it is

possible that they may both be offshoots from the primitive

proboscidean stock. Pyrothenum had a pair of upwardly

directed tusks in the lower jaw The cheek-teeth are five in

number and carry transverse ridges similar to those on the

molars of DinothtnuMy although there are only two to each

tooth If really related to the Proboscidea, Pyrothenum may
be derived from the African ancestral stock of that group which
reached South America by way of a former land-connexion

between that continent and Africa So far as can be determined,

Barytherium approximates in many respects to Dtnothertum, but
in others seems to approach Uintatherium of the North American
Tertianes (see Amblypoda).

See C W Andrews, Descriptive Catalogue of the Tertiary Vertebrata

of the Fayum, Bntish Museum, iqo6 (R L *)

PROBOSCIS, the trunk of an elephant (Gr TTpo^oaKU, npo,

before, to feed), the long flexible snout of the order of

Mammalia called Prohosadea {q v ), which embraces the elephant

and Its extinct allies the mammoths and mastodons The term

IS also applied to the snout of the tapir and of the “ kahan ” or

proboscis-monkey (Nasalts larvatus), and more particularly

to the elongated parts of the mouth of various insects, such as

the rostrum or beak of a rhynchophorus beetle, the antlia of

Leptdoptera, the sucking mouth of the house-fly, &c Various

worms possess a tubular structure which can be extended at

the anterior portion of the body, and some gastropods a sucking

tongue, to both of which the name ‘^proboscis ” is applied

PROBOSCIS-MONKEY, a large, long-tailed, red Bornean
species characterized by the extraordinary prolongation of the

nose of the adult male, which hangs, however, down in front

of the upper lip and does not stand straight out from the face

in the manner commonly represented m pictures From this

feature the species, which is the only representative of its genus,

derives its name of Nasalts larvatus In females and young the

nose is much less developed, with a tendency to turn upwards
in the latter. This monkey is a leaf-eater, nearly allied to

the langurs, as typified by the sacred ape of India. (See

Primates

)

PROBUS, MARCUS AURELIUS, Roman emperor a d 276
to 282, was a native of Sirmium in Pannonia At an early age
he entered the army, where he distinguished himself under the

emperors Valerian, Claudius and Aurelian He was appointed

governor of the East by the emperor Tacitus, at whose death
he was immediately proclaimed his successor by the soldiers.

Flonanus, who had claimed to succeed his brother, was put
to death by his own troops, and the senate eagerly ratified the

choice of the army. The reign of Probus was mainly spent in

successful wars by which he re-established the security of all

the frontiers, the most important of these operations being

directed to clearing Gaul of the Germans Probus had also

put down three usurpers, Satuminus, Proculus and Bonosus
One of his prmciples was never to allow the soldiers to

be idle, and to employ them in time of peace on useful

works, such as the planting of vineyards in Gaul, Pannonia
and other distncts. This increase of duties was naturally

unpopular, and while the emperor was urging on the draining
of the marshes of his native place he was attacked and slam
by his own soldiers Scarcely any emperor has left behind him
so good a reputation

, his death was mourned alike by senate and
people, and even the soldiers repented and raised a monument
in his honour.

Life by Vopiscus, Zosunus 1 64, Zonaras xii 29, Aurelius
Victor, Coes and Ebit 37: H Schiller^ Geschtchte der rornt^chen
Katsermt (1883), vol 1 , E L6pauUe, Etude htstortque sur M, A
Probus d'apris la numtsmattque (1885), Pauly-Wissowa, Realency-
clopddie^ u. 2516 (Henze).

PBOBUS, MARCUS VALERIUS, of Berytus, Roman gram-
marian and critic, flourished during the reign of Nero He was
a student rather than a teacher, and devoted himself to the
cnticism and elucidation of the texts of classical authors (especi-
ally the most important Roman poets) by means of marginal

notes or by signs, after the manner of the Alexandrine gram-
marians. In this way he treated Horace, Lucretius, Terence and
Persius, the biography of the last-named being probably taken

from Probus’s introduction to his edition of the poet. With
the exception of these texts, he published little, but his lectures

were preserved in the notes taken by his pupils. Some of his

criticisms on Virgil may be preserved in the commentary on the

Bucolics and Georgies which goes under his nante. We possess

by him part of a treatise De notis, probably an excerpt from

a larger work. It contains a list of abbreviations used in official

and historical writings (especially proper names), in laws, legal

pleadings and edicts.

The following works have been wrongly attributed to him
(1) Cathohea Probt^ on the declension of nouns, the conjugation
of verbs, and the rhythmic endings of sentences This is now

G
enerally regarded as the work of the grammarian Manus Plotius
acerdos (3rd century) (2) InsHtuta arttum, on the eight parts of

speech, also called Ars vatxcana from its having been found in a
Vatican MS As mention is made m it of the baths of Diocletian,

It cannot be earlier than the 4th century It is possibly by a
later Probus, whose existence is, however, problematical (3)
Appendix Probt, treating of the noun, the use of cases, rules of

orthography (valuable in reference to the pronunciation of Latin at
the time), and a table of Differentiae As the author has evidently
used the Instituta, it also must be assigned to a late date (4) De
nomine excerpta, a compilation from various grammatical works

See J Steup, De Probis grammaticis (1871), Teuffel-Schwabe,
Hist of Roman Literature (Eng trans), 301

PROCEDURE (Fr. procedure, from Lat procedere, to go for-

ward), in general, a method or course of action. In law, procedure

may be defined as the mode in which the successive steps in

litigation are taken. As a term in English law it dates only

from the passing of the Common Law Procedure Acts 1852-1860,

it is usually coupled with, or more often replaced by, the word
practice ” The procedure of the High Court of Justice in

England is go'^erned by the rules of the supreme court, which
are published in the Annual Practice. Procedure has been

defined (per Lush, L J ,
Poyser v. Minors, L. R 7 Q B D. 329),

as the mode of proceeding by which a legal right is enforced

as distinguished from the law which gives or defines the right,

and which by means of the proceeding the court is to administer,

the machinery as distinguished from the product.” T E
Holland {Elements of Jurisprudence, 1906, p. 86) describes

procedure, or “ adjective ” law, as that part of law which
provides a method of aiding and protecting rights.

bee the articles on the various branches of law, as Admiralty
Jurisdiction, Criminal Law, Divorce, &c , also Action; Appeal,
Evidence; Pleading, Summons, Trial, &c.

PROCESS, a general term now technically employed for

the photo-mechanical processes by which illustrations are

reproduced in printing. Until the last quarter of the 19th cen-

tury reproductive processes, save as regards line reproduction,

can hardly be said to have had an existence. Paintings, draw-

ings, and engravings, which it was desired to put into form which

by means of the printing-press could be multiplied indefinitely

had to go through a process of interpretation by an engraver

or draughtsman, who, on a metal plate, a block of wood or

stone, gave a rendering of the origmal subject. The means at

his disposal were lines and dots, which, varying m their thick-

ness and proximity,expressed dark or light passages in the scheme

of light and shade of the ori^nal. It will readily be understood

how such interpretations would vary. An engraver with fine

art instincts would produce a result as distinct in character as

an engraving as was the original as a painting or drawmg, and
engravings were sought after as works of art, and treasured for

their artistic qualities. But engraving of this kind took time

Years were devoted to the production of one steel- or copper-

plate, while wood engravers who were artists could only work
on a block when in the mood; and for that mood the publisher

had to wait, and he grew impatient and was willmg to accept

rapid interpretation of originals by men who could produce them
under other than artistic conditions. But the pain of the artist

at the bad rendering of his onginal was often great, so that he,

not less than the publisher, though for another reason, hailed
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the attempts that were being made to reproduce his work
mechanically without the mtervention of the translator or

interpreter. The ideal of an artist would naturally be a repro-

duction of his work in facsimile, which retained all, or as many
as possible of, the individual characteristics of his work, and
to give him this was the aim of the school of wood engravers

which orignated in the United States and made a last stand to

maintam the position of their art in the field of book illustration.

By a system of extremely fine work the American wood engravers

were able to keep much closer to the tones of an original than had
previously been possible, but the result was obtained at the

sacrifice of the artistic rendering of the best old engravings, and
was so mechanical in its charactec that when it had to compete
with a real mechanical process the engraving could not hold

its ground, the enormous difference in the cost of production

being a factor of sufficient importance m itself to make it im-
possible for the engraving to retain the field A similar develop-

ment had been going on in the other branches of engraving

Ihe line engraver and the etcher, to whom had been entrusted

the interpreting of works of art first produced in other forms,

found themsehes faced by mechanical reproductions in plate

form which, while preserving more of the character of the original

work, were produced in much less time and at a greatly reduced
cost It has thus come about that the last quarter of the iqth

century witnessed the dispossession of the hand engraver from
the field of interpretative engraving, and the occupation of his

position by the chemist and the mechanician

The term “ process,” which has come to be applied to all

photo-mechanical reproductions, is a somewhat unfortunate

one, inasmuch as it is descriptive of nothing From time to

time various names have been given to its varying forms, indu a-

tive either of the name of the inventor or of some peculiarity

of method Zincography, gillotype, photogravure, heliogra-

vure, heliotype, phototype, albertype, are illustrations of the

kind of name given often to very slightly varying applications

of the same principle, but usage has come to apply the term
process ” to any printing surface that is produced by chemical

and mechanical mcNins. The whole of these processes may be
arranged under three heads: (i) relief, (2)mtaglio, (3) plano-

graphic

I. Relief Processes—An engraving m relief is one m which
the printing surface stands up above the surrounding ground
The history of the development of relief processes is really the

history of photography (q v), for whilst attempts were made to

obtain results without the aid of photography, by drawing upon
plates with prepared chalk or ink, rolling them up ” with

printer’s ink and etching away the ground with acid, as in the

case of zmeography, the real progress of all process has been
upon the lines of photography; and to Niepce and Daguerre

may be attributed the ongm of the modem mechanical and
chemical processes

Speaking broadly, all the modem ‘‘ processes ” are the out-

come of a discovery by Mungo Ponton that a preparation of

albumen or other colloid substance and bichromate of potash

could be hardened and rendered insoluble and non-absorbent m
water by exposure to light, and that as a photographic negative

permitted the passage through it of light in varying degrees

of intensity, so a film of the preparation placed under a negative

was liable to be hardened and rendered insoluble m degrees

varymg with the intensity of the light affectmg it. This dis-

covery governs the production of process blocks or plates of all

kinds.

The methods of reproduction of pure line work differ greatly

from those for the reproduction of originals in tone. As the

first necessity in securing a good result is the suit-

ability of the origmal to be reproduced, it is desirable

to make clear the character of a good origmal.

This should be of one tone or degree of colour all through. It

may be all grey; it is better that it be all black. It may not
be black m parts only and grey m others. The Imes of an original

may be of any variety of thickness. It is necessary, therefore,

for the draughtsman to see that he works with a good black

ink, or mk that will tell as black when it is exposed to the photo-
graphic plate Inks of a warm tone—that is, mclinmg to red
or orange—^yield better results than cold mks which mclme to

blue.

Most prepared liquid inks have a tendency to lose their blackness
by exposure to the atmosphere on the removal of the cork from
the bottle. The ideal ink is one frc*shly ground from a dry cake oi
colour when beginning work Indian ink is good i£ weU ground and
kept sufficiently thick to assure the necessary blackness. It has
the advantage of not washing up when colour in washes is passed
over it, but it must be used freshly ground Ihc addition of a little

Indian yellow, burnt sienna or sc'pia, gives a warmth of tone to it

and renders it photogra^^iicaUy more active Bourgeois ink,
prepared by Bourgeois of Fans, appears to be prepared with the
adimxturc of some warm colour with the black base It is a good mk
for the purpose, and is prepared both in solid and liquid form
Lampblack gives good black lines, so does ivory black, which is

warmi r in tone than lampblack Ilig^ins' Indian mk or American
drawing ink is an American mk made in liquid form which has th(
reputation of not fading by exposure btephens's Ebony Stain is

a fine black medium which docs not clog the pen, if it thickens and
dries, it cracks off and docs not corrode the pen

Besides the pen a brush brought to a fine point is much pre

ferred by some artists, as it yields a line less monotonons than
that given by a pen, though the brush cannot be used so freely

The paper used should be smooth and as white as possible A
paper is made with a surface coaling of white chalk, which
admits of the use of a scraper to remove Imes or to break
them up.

It IS not possible to lay down a rule for the amount of reduction

to be made when photographmg for the reproduction
,
the finer

the drawmg the less should be the reduction made, but expe-

rience is the only guide Sometimes, where the lines are very

fine and the drawmg minute m character, an enlargement is

desirable. Where diawings are reduced too much, there is

a tendency for the spaces between the lines to fill up, and to

give a coarse, heavy result Faulty drawing is not lessened

by reduction On the contrary, the fault becomes more evident,

so It IS desirable to make all necessary^ corrections m the drawing
The original drawing which has to be reproduced is photo-

graphed to the size of the required block. The negative taken
is absolutely dense except where the lines of the drawing have
affected it, and these aic absolutely clear, admitting the unre-

stricted pasbage of light through them A piece of planished

copper or zinc is prepared or made sensitive to light by a pre-

paration of albumen or gelatin and bichromate of potasli

spread upon its surface The negative is laid upon the sensi-

tized metal and placed in the light m the way an ordmary photo-

graph IS prmted The light passes through the transpaient

Imes of the negative and hardens the bichromated film beneath

them. Both negative and plate are then taken into a darkened
room, where the metal plate is rolled with an inked roller,

placed in a bath of cold water and allowed to soak until the

albumen and bichromate becomes so softened eveiy^where,

except where the light has hardened them, that they all wash
away, and nothmg is left but the hardened lines. The lines

are dusted w'lth asphalt, which by heat is melted on to them,

and makes a ground which resists the action of acid A coat

of \arnish is put over the back and edges of the plate, to protect

them from the acid also, and only the spaces between the lines

on the surface are left free to its action The plate is then placed

in a bath of dilute nitric and, which eats away the metal where-

ever it is exposed ,
but it leaves the lines of the drawmg, wffiich

are protected by the hardened film standing up above the eaten

or etched surface; and these Imes, which correspond to those

of a wood engraving, are the prmting surface of the plate The
plate IS mounted on a wood or metal block, made type-high,

and It can then be used along with type m the prmtmg-press.

Various devices have been resorted to that effects of tone may
be obtained by means of the simple hne process Grained papers
with a surface of chalk, upon which are prmted close-ruled lints

crossing at right angles, or rows of dots give the papers a heavy,
fiatj ” tone,” upon which a drawing can be made m pencil, chalk

or ink, and gradations of tone introduced by means of scrapers,

which remove partially or entirely the black ruled hnes or dots,

leaving, if desired, high lights of pure white. A drawing on such
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pi^>er consists of lines or dots, a combination of the original lines

or dots of the paper and those of tlie drawing itself, the server
splitting up lines into dots or removing them altogether The
result IS quite easily reproduced by the hnc process Another
method is by the use of what are known as Day's " shades," or

shading mediums. They are transparent films of gelatm which
have upon them lines or dots m varying combination in relief so
that they can be inked up by a roller When placed over a drawing,
thoir transparency enables the operator to see exactly what passage
he IS dealing with, and he can by means of a burnisher impress the

lines or dots of the shade upon any passage of the drawmg, these
lines or dots then become part of the drawmg, and are reproduced
in the usual way.

Pencil or chalk drawings upon simple whit&*grained paper, \sherc

the pencil or chalk passing over the nits or hollows in the paper
makes a mark on the top of the gram only, arc also reproducible by
the line process, but such drawings are apt to be unequal m colour
and difficult to deal with. This difficulty led to the invention of a
process by Henry Matheson, who, not havmg the capital to work it,

joined the late Mr Dawson, senior, whose sons continued to work
the process with Matheson under the name of the bwelled Gelatin

Process It is based upon the fact that gelatm, scnsi-

niii tizcd with bichromate of potash, swells when placed m
water, and swells m proportion to the amount of light

to which it has been exposed A negative taken from
a drawing which vanes m tone, not being thoroughly black all

through, varies in the quality of its trani^arcnt hues and dots,

and when a piece of paper or glass coattxl with sensitized gelatin

IS exposed to the action of such a negative it is affected according
to the amount of light the negative allows to pas.s After making
a print on such paper or glass, it is placcxi in a dish of water and
the surface allowed to swell, which it does m varying degrees, the
portion unaffected by the light absorbing most water and swelling

most, the hardened imes of the drawing not swelling at all This

swelled print is then placed in a frame, and a preparation of plaster

IS poured upon it to make a mould of ita surtace When this has
set and the gelatin has been removed, this mould is filled with a
preparation of wax, which sets m a few minutes sufficiently for it

to be released from its plaster mould Additional wax is built

up when necessary upon the "whites," as they are technically

called—that is, the passages which repiesent what will be the

hollows in the block—so that these may be as deep as possible, and
this wax mould is electrotyped m copper The lines and dots of

this copper block, which when finished is backed up with metal and
mounted, vary slightly m height, the result being that the slightly

lower dots do not come so closely in contact with the inking roller or

with the paper, and so produce when pnnted a grey impression
corresponding to the grey ness of the ongmal drawing.

The drawback to the use of the process is that it is about three
times as costly as the ordinary process It is a method much used

for the reproduction of line and stipple engravings, where fine

dots and lines are apt to be pnnted m deUcate tones The finest

results by this method are producible, however, by omitting the

plaster mould and v^ax-cast stages, and by coating the sensitized

gelatin with plumbago or other impalpable metal preparation which
w'lll enable it to receive a copper deposit to qualify it to take its

place in the electrotyper's bath, and so to get the needed thin coating

of copper from the surface of the gelatm itself, but this needs to be
done with the greatest care, and is still more costly

A non-photographic process of obtaming line blocks m reUef has
been for a long time successfully worked by Messrs Dawson A

brass plate is coated with a film or ground of wax upon
which a traemg of the drawing to be reproduced may

BtcDiog. ^ rubbed down By means of an etching needle the
lines of the drawings are incised upon the thm wax ground down
to the surface of the brass plate A pencil of wax and a pencil of

hot metal arc then used to produce a flow of melted wax which drops
from the wax pencil upon the ridges of wax between the Imes and
builds them up until they arc of sufficient height The risk that

this wax may run into the incised Imes has to be carefully guarded
against, but skilful treatment manages so that it stops at the edges
and does not run over In maps and diagrams where lettermg or

figures are necessary, type is impressed into the wax with a very
neat and precise result. By this means a mould is formed, an
electrotype from which gives a really good rehef block which may
be prmted with type

The invention of line processes only stimulated the efforts

to find out some means whereby tones might be reproduced on
blocks or plates that could be prmted along with

ordinary rapid printing-press It is

only possible to approximate to the prmtmg of a flat

or graduated tone by producing a broken or granulated
surface which shall present a series of lines or dots that, wfficn

inked and impressed upon paper, shaD by the variations of

proximity and size give the impression of an unbroken tone
This nccwsitates the lines or dots bemg so small that the eye

shall not at a glance appreciate the broken-up character of the

surface of the block. Many efforts resulted m the produebon
of what IS known as the screen

y

which itself was only made
possible by the invention of ruling machines of a delicacy

previously unknown.
A screen is made by coating a sheet of glass—which must be

flawless both as to body and surface—with a composition
tmalogous to the ground used by an etcher to coat his plate

before drawing upon it with his needle The glass so coated
IS placed in an automatic ruling machine, of which the ruling

point IS a diamond, and which can be adjusted so as to rule any
number of Imes from 50 to 300 to the inch. The lines are ruled

diagonally on the glass, and at mathematically equal distances

from each other The sheet of glass, after rulmg, is treated with

hydrofluoric acid, and the lines where the ground is cleared

aw^ay by the diamond point are etched or bitten into it. The
plate is cleaned up and an ojxique dark pigment rubbed into the

lines Two such ruled sheets of glass are sealed together face

to face with Canada balsam, with the diagonally ruled lines

crossing each other at right angles, the result being a grating or

screen containing mnumerable little squares of clear glass

through which the light can pass, which it cannot do through

the ruled lines, which are filled by the opaque pigment
To produce a half-tone block from a picture, a black and

white drawmg m tone, or a photograph, a negative is exposed
m the cameia m the usual wav, with this screen quite close to it

hut not in contact, and the subject is photographed on to the

negative through the screen, and what is termed a ‘'screen

negative " is the result It is a photogiaph of so much of the

original as could affect the negative through the little clear

squares of the screen, and represents the tones of it by in-

numerable dots and lines, the si7e and proximity of which are

regulated by the fineness or coarseness of the screen used.

In the early days zme was the metal used for these half-tone

blocks; but experience showed that though more difficult to etch

to the necessary depth, the closei, denser texture of copper
rendered plates of this metal much more suitable for the produc-
tion of the best blocks, and zme now is used only for inferior

blocks. Whichever metal may be used, a sheet of it, most
carefully planished, is sensitized with a coating of gelatin or

fish-glue and bichromate of potash, dried and exposed under
the screen negative to the action of light, as m the ordinary

method of photographic printing The action of the light

hardens the gelatm film, the portion not so hardened being

soluble by water. The plate with the gelatin picture m lines

and dots is exposed to heat and the image is burnt m on the

surface of the metal like an enamel, which enables the photo-
graphic picture to resist the subsequent etching. The plate is

placed m a bath of iron perchloride and etched until sufficient

depth IS obtained Wherever the surface of the plate is free

from the lines and dots, it is bitten away by the perchloride,

and the lines and dots are left in relief This first biting m the
bath produces a rathei flat general impression of the original,

and IS termed “ rough etching " To produce finer results, and
to bring out the contrasts of black and white necessary to a good
reproduction, the block has to^go through processes of stopping
out and rebiting similar to those of etching an intaglio plate

This “ fine etching " calls for the artistic taste and judgment of

the ciaftsman; and with a good photograph to work from the

final quality of a block will depend largely upon its treat-

ment by the fine etcher A substitute for the acid bath has been
found in an acid blast. The acid is driven in the form of a

spray with some force on to the surface of the prepared plate,

which It etches more rapidly and more effectively than the

bath.

One risk to be guarded against is the undcrbiting of the lines

and dots which form the printing surface As soon as the acid

has eaten its wav downwards past the protecting surface film, it

will attack the sides of the upstanding dots as well as the ground
that supports them, with the result that they become weakened
and rendered liable to break off m the process of printing, as

well as to make the obtaining of electrotypes from the blocks a
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matter of extreme difiiculty, the underbitten points breaking

or tearing away m the mould To avoid this tinderbiting a
fattv ground is laid over the surface of the block each time it is

etched; by exposure to heat this ground is sufficient!v melted
to permit of its running down the sides of the upstanding pomts,
and so giving them the required protection The acid blast is

less liable than the bath process to eat away the sides of the dots

This method of making tone relief blocks is most generally

known as the “ Meisenbach process, from Meisenbach, of

Munich, who was the first to make it commercially successful,

but the history of its development is somewhat obscure Fox
Talbot as early as 1852 took out a patent for using a screen of

crape or muslin, he also suggested dustmg glass with a fine

powder to produce a gram screen. All the early ruled screens

were single line, and the credit is due of suggesting Wtt shifting

of the single line screen during the operation and, by reversing it,

producing the effect of the double Ime, to Sir Joseph Si\an, who
patented the process in 1879 Meisenbach *s patent for a similar

method is dated 1882 The development of the screen was the

important factor in the development of the process The
early screens were photographs of ruled plates and the great

advance was made by Max f>evy of Philadelphia, who made it

possible by his ruling machines to produce screens of a fineness

and clearness not previously practicable It was F. E Ives

who, in 1886, introduced ruled screens placed face to face and
sealed up so as to pioduce cross*lmed screen.

The chief objection to this prex'ess is its inability to reproduce

the extremes of expression employed by the artist m black and
white; actual white is impossible, and delicate tones, such as

are characteristic of skies, are destroyed by the cross-bar lines

of the screen, which cover down all light passages and rob the

reproduction of that brillianc)^ which characterized wood
engraving It is true that the addition of hand engraving can
be resorted to in the case of the process block, and lights and
Other varieties of tone and form introduced, but this can only

be done on blocks of very fine texture, and the cost of reproduc-

tion IS greatly increased by the introduction of such handwork
by the engraver.

The most important development of the half-tone process

IS in the direction of the reproduction of works in colour by means

Three of relief blocks. The theories of colour (qv) m
Cofoar light and in pigments enter largely into this develop-
BiockM ment White or solar light is composed of rays of

light of three distinct colours, red, green and violet, which are

called the primary or fundamental colours because by their

combination in various proportions all other tones of colour

are produced, but they cannot themselves be produced by any
comomation of other coloured rays The theory of pigmental

colour differs from this m that the primary or foundation colours

from which all others are produced, while being themselves

unproducible by any admixture, are blue, red and yellow, and
while the combination of the red, green and violet of the scientist

produces white, the combination of the primaries of pigments in

their full strength produces black

Colour IS the result of the absorption and reflection of the rays

of light which strike upon a body. The rays which arc reflected

are those which affect the vision and produce the sense of colour.

Should the object absorb all the rays it appears black, should it

absorb none but reflect all it is white, and between these two
extremes lie an infinite variety of tones. Filters have been made
which absorb and refuse passage to certain coloured rays, while

permitting the passage of others, e.g, a photographic filter of a
certain colour will absorb and stop the passage of red and green

rays, while permitting the |)assage through it of the violet.

It will then be perceived how, when a picture or other coloured

object IS placed before a camera, w ith one of these filters between

it and the exposed negative, the rays of light of the colour

which can pass through the filter to the negative will be the only

ones which can affect it, and that it is possible m this way to

secure on three separate negatives a record of the green, red

and violet rays which are reflected from its coloured surface by
any object placed before the camera.
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These records are coloured photographs; they are simplv

ordinary negatives, records of colour values which may be

translat ed into colour by the use of coloured inks. Tlie prmciple
governing the proce^>s is analvsis or separation followed bv

recombination. Positives are made from these colour records,

from which by means of the rule screens already described

half-tone process blocks are made which, when prmted one over
the other m coloured inks, combine again the colours which i\erb

separated by the filtering process and give approximately a

reproduction of the original in its true colours The coloui

used with each block must have a relation to the filter used in its

production It must represent a combination of the two colours

stopped out by the filter when making the negative from which
the block was made, that is to sav, the colour used must he
complementary to the colours stopped out. Certain subjects

which are amenable to long exposures can be dealt with b>

what IS known as the ‘‘ direct process/' whereby the screen

negative and the colour record are made by one operation on
the same plate. By this means six of the fifteen otherwise
necessary operations are saved, but the method is not alwa)’^

practicable

As far back as 1861 the suggestion was made at the Roval
Institution bv Clerk Maxwell to reproduce objects in their

natural colours by superimposing the three pnmary colours

lAter Baron Ransomut, of Vienna, Mr Collen, a gentleman who
taught drawing to Queen Victoria, and two Frenchmen, MM.
Chas Cros and Ducos du Hauron, carried on the idea and
made experiments with the aid of photography, which were
still further developed in Germany by Professor Husmk, of

Prague, Dr Vogel, of Berlin, and others
,
but it was in America

that the first three-colour blocks for letterpress pnntmg were
made, F. E Ives, at Philadelphia, being their maker in 1881

This three-colour relief process has made great advances in

recent years. The first great practical difficulty which had to

be overcome was to produce three screen blocks which could

be printed one over the other. Were the screens of each block
used at the same angle, the lines and dots would print on the
top of one another, but a great deal of the colour result depends
upon a considerable proportion of each colour being on the

white paper. Artists know well that much purer and more
brilliant results are produced by placmg touches of colour side

by side than one over another, small patches of red and blue,

placed side by side, yield to the e> e a purple of much greater

purity and beauty than the same touches of colour worked one
over the other Consequently it was found necessary to turn

the screen at a different angle for each block, so that the Imes
should not fall on each other but should cross each other; but
the risk of this is that, used at certain angles, the crossing of the

screen lines will produce what is known as the nwtri anUque
result Vogel took out a patent m Great Britain for the process,

and he therein stated that the screens should be used at certain

stated angles He also proposed to use single-line screens,

similar to those used by F. E Ives at Philadelphia, instead of

cross-line; but it has since been found that the cross- or double-

line screens can be used successfully, and that the angle at

which they can be used is not a fixed one.

Filters arc made in a dry or wet form The dry filter is made by
spreading a film of gelatin or collodion, tinted by an aniline colour,

ujx)n a piece of glass The wet filter is a cell or

trough made of two sheets of glass, sealed all round
and filled with water tinted with an anihnc dye or

coloui The accuracy of the tint of the colour-filter may be tested

by the spectroscope, or by an Instrument invented by Sir Wilham
Abney, and known as the Abney colour sensitometor This is a
theoretical test The practical test is by photographmg through
them patches of blue, red, and yellow If, for example, the filter

for blvie records the full strength of hU c with the full strength of the

colour of the negative, while giving slight or no record at all of the
red and yellow, it is practically a true filter It is possible to treat

the negatives themselves so as to render them more sensitive to

the special colour they are intended to record Indeed Dr Albert,

of Munich, has produced a collodion emulsion which is so sensitized

that the various colour sensations are directly obtained without
the interposition of a colour filter Difieiont makes of plates

demand oifferent colour-filters. (For colour-filter making see Ives,
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Photographtc Journal, vol. xx. No. ii). The preparation of these
colour-filters calls for great perfection of quality m the materials em-

and great accuracy in the using of them The glass, whether
3 dry or wet filter, must be absolutely flat as to its surface,

and its two sides must be absolutely parallel In the wet filter the
glasses forming the sides of the cell or trough must be parallel to
each other

Coloured glass is sometimes used in combination with the tinted
collodion, but there is no particular advantage in this, because two
glasses are always used in the making of a filter, and each one may,
if desired, be coated with different dyes and afterw.irds cemented
together with Canada balsam
The following dyes or their equivalents form a basis for nearly all

three-colour filler's —

For the red printing negative

,. blue
, „

,, yellow

i Bnlhant green

\ Brilhant yellow.
/ Cochineal red
\ Brilliant yellow

fMethyl violet

\
Naphthol green

plate. Over this prepared surface is laid the film of bichroma-
tized gelatin, upon which is printed the subject through a glass

positive; the usual hardenmg process takes place by the action

of light, followed by a washmgout of the unhardened portions ol

the gelatin. The plate is exposed to the action of ferric chloride,

which attacks it most strongly in the least exposed parts,

but which cannot eat it away in broad flat masses of dark, even
in the non-exposed portions, owmg to the existence of the

bitumen granulation, which ensures the keeping of a grained
surface even m the darkest passages

Photogravure is a costly process to employ for illustration

The plates have to be printed slowly, with much hand work, as
in the case of etchings. It is the prmtmg that makes itb use

expensive, rather than the making of the plates, and as each
plate must be printed separately and on special paper, it cannot
be employed with type, like iclief blocks.

There is much uncertainty about the production of plates by

The first dye named is the base colour in each case, the second is

employed in small proportions to produce the required modification
of tint

The theory of the thiec-colour process is that the same three
colours shall be used for the printing of every subject

,
and there is

no doubt that if the filtiation were perfect and the prmtmg inks
absolutely pure, the theory would work out fairly correctly in I

practice, but there is room for improvement in both these matters, 1

and it IS therefore often found cfesirable to print special subjects *

uilh special pigments, which makes it difficult to print several

subjects together Special care is called for on the part of the
prmter There must be the most perfect register ol

three subjects, otherwise a blurred effect results,

there must bo constant watchfulness to sec that
Printing,

there is no excess of ink of any one colour, or the
whole scheme of colour will be destroyed This three-colour

'

process has been a rather long time in cstabUshing itself and nothing i

has so tended to retard it as bad printing Good blocks have been '

obtainable, but m the hands of ordinary printers they have yielded
but mdiflcrent results It is hardly to be expected That the untrained
eye of the ordinary printer should be successful where the work
requires the cultivated judgment of an artist There is one other
necessity for success in all lone relief work, and that is the use of

the right quahty of paper and ink The blocks are so delicate

they soon fill up if an excess of ink is used Ink of a good quahty
can be used in much less quantity than common kinds, but it must
be mipresscd upon paper that is sympathetic and will “ bear out
the ink
The best results can be obtained only with the use of what is

known as " coated '* paper It is a paper which, after manufacture,
IS passed through a oath of a preparation of china clay, which by

I

means of brushes is rubbed into the surface of the paper Wlien
,

dry the surface takes a high polish, and is sensitive to the smallest '

amount of ink The polish of this coated paper is objectionable
to many readers of illustratesl books, and the clay adds considerably

to the weight Paper makers are, however, supplying a dull-

surfaced highly calendered rag paper which is very good for artistic

and scientific illustrations and obviates both the glossy surface and
the supposed lack of permanency of chromo paper

2 Intagho Processes,—hn intaglio engraving is one in w^hich

the photogravure method, and although great improvements
have been made in the process, it is often necessary to produce
several plates before a satisfactory one is obtained. In all these

reproductive processes the more artistic the w orkman the better

the result, this is especially true of photogravure, m which the

aim IS to come very much nearer to the original work of the
artist designer than m the less perfect processes.

The method of Rousillon, which was adopted by Goupil
in the production of photogravure plates m the early days of

the process, was to prepare the surface of the plate with a secret

preparation of certain salts, w'hich crystallized under the action

ol light, so that when exposed under the negative the surface

was broken up by this crystallization more or less, according to

the amount of light the negative peimitted to reach it The
plate with its crystallized surface was then electrotypcd, and the
electrotype was the plate used for printing. It was a deposit

process, as opposed to an etching process.

Photogravure plates are made also by the use of the gram
screen, m which the reticulations of the screen take the place

of the bitumen powdei in producing a gram, it is the mversion

ol the method by means of which points and lines are produced
m the relief block It has not, however, come much into favour,

probably owing to the greater coarseness of the gram and the

consequent loss of softness in the tones. An application of

this method has, however, been made m the development
known as the Rembrandt intagho process. It is a secret

process
,
but the seciet lies more in the press by which nembnnat

the plates are printed than in the platea themselves, intmgiio

which are mtagho plates made with a very fine screen

and bent to a cylmder. The attempt to print photogravure
plates by machinery was given up because the plates were so

sliallow they would not stand the wear and tear, and their life

was too short and the results too indifferent; but the use of the

gram screen renders possible stronger, deeper plates, that will

the printing surface is sunk below the surrounding portions of
j

stand harder wear. There is little doubt that the machine used

the plate, the lines or dots—pressed, cut or bitten into the surface is some form of the machine used to print wall papers, in which
' -holding the ink which is to be impressed upon the paper when there is a central cylinder engraved with the design, inked by
the original surface of the plate is wiped clean The old- rollers with which it comes in contact The ink not only fills

fashioned steel engraving may be taken as the type of an mtagho up the mtagho oi sunk portion which has to print the design,

plate, m which the lines which printed were cut into the surface but covers as well the whole surface of the plate. To clean this

of the plate, instead of being left standing up in relief, as m the surface, leaving ink only in the sunk dots and lines, another

case of a wood engraving
‘‘ Photogravure is the name by which the many processes

are generally known by means of which intagho engravings

are made mechanically, “ heliogravure ’’ being another name for

the process, or special application of it Photogravure repro-

duces the tones of photographs or drawings, and gives the

nearest approach to a facsimile reproduction that has yet been

arrived at Gelatin bichromatized is the medium by means of

which the photogravure plate is produced ;
but as the screen is not

used m ordinary work, it is necessary to produce an ink-holdmg

grain m some way upon the plate This is done by allowing a
doud of bitumen dust, raised inside a box, to settle upon the

surface of a copper plate, it is fixed by heat, which, though
insufficient to melt it, is enough to attach the fine grains to the

metal cylinder is employed, ground and grooved somewhat like

the shaft of the common steel of the dinner table used to sharpen

knives, the grooved surface of which, passing over the engraved

cylinder, scrapes clean its inked surface, leaving ink only m the

sunk portions, which will, as the cylinder comes m contact with

the paper, deposit itself and print the picture. The results

produced by the Rembrandt intagho process are softer and
smoother than those given by photogravure, and they are free

from the gritty qualities which occasionally characterize photo-

gravure; but they lack the brilliancy and depth of the latter.

The process on the whole is less costly to use, mainly because

the printing is so much more rapid, and is turned out by a

machine instead of by hand.
A method of prmtmg mtagho plates made from a screen



SHOWING IHE SEPARATE COLOURS EMPLOYED IN PHOTO-KEI Kc )I )r;C ITON
BY THE THREE-COLOUR PROCESS.

The ihree prlnnry colours .iie sep.iratrtl out hv photogriphy eich colour sensation Is etched on copper, and vs hen the Blocks representing
^e^o^\ (M, Red (B) and Blue (L), as Illustrated above, ere sui>ernnposfd in the })nntmg jiress, the result (I>) is a reproeluction o[ the

oiMini) 111 ill Its coinhinatlons of colour
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negative by the lithographic press was introduced and patented

by Sir Joseph Swan and his son, Donald Cameron-Swan. The
sunk surfaces are rendered receptive of lithographic ink while

the suiface of the plate itself is kept damp with water or glycerin

and water, and remains clean and free from ink when the plate is

rolled.

The monotype is not a new, but a revival of a somewhat old,

method of reproducing on paper a painting by an artist. The
design is executed on a plate by means of brushes,

Monotype
fingers or other tools, with paint or printer^s ink

On the completion of the painting, paper is laid upon it, and
plate and paper are together passed through a press, when the

ink or colour is transferred to the paper. One impression only

is possible, hence the name of the process A method has been

devised by Sir Hubert von Herkomer for dusting the painting

while still wet with a fine metallic powder, which gives a tooth

to and renders the surface sympathetic to a copper deposit

when it is placed m the galvanic bath, by which means an electro-

type of the p>ainting, with its varying relief surfaces, is obtained,

and forms a plate from which numerous impressions can be

taken

The very large number of impressions it is often required to get

from the etched surface of a block has made it necessary to devise
means for preserving the original block, and to prepare

Electro^ work from dupheates, which can be rencwixi when
typet*

necessary For tnis process the original is coated
with a film of the finest plumbago (black lead) powder before being
placed face to face with a bed of soft fine wax, into wluch it is

pressed The plumbago prevents adhesion and facilitates the with-
drawal of the block after contact with the wax The wax mould
which is thus obtained is suspended in a galvanic bath of sulpliatc

of copper On passing a current of electricity through the liquid to

the mould, the copper at once begins to dc^sit itself in metallic

foim ovei the face of the wax mould, and in a short time the
deposit becomes thick enough, either by itself or when backed up
with other metal, to be used as a block m the place of the original
The very fine nature of piocess blocks, and the necessity of obtain-

ing perfect impressions from them, has lexl to the introduction of

gutta-percha instead of wax as the medium for making a mould It

IS melted and poured in a liquid state upon the block, and when cold

can be removed without the risk attending the use of uax, which
IS apt to give way in the courbc of the separation of the block from
the mould Gutta-percha is much more tenacious, and being some-
what flexible, docs not break and ttar, as wax is liable to do The
whole process icquires the greatest care in its manipulation

Steel-facing is resorted to where long numbers have to be printed
from photogiavuic plates The finest film of steel is deposited by

an electric battery over the whole face of the plate
which it hardens and protects This steel face in time
begins to w(ai, thiough the constant pressure and

rubbing incidental to the process of printing, and the copper begins

to show through it. As soon as this happens the plate is placed in

an acid bath, in which the steel film disappears The plate itself

being still intact, can be re-steeled for further work
The changts wluch have taken place in the form of illustrations

have necessarily been accompamexi by clianges in the machinery

Ch n In
which lluy are printed Almost all the changes
improvements have been initiated in the United

ac ry,
qI America The vital change made in the

interest of process block-printing is what is technicallv knowui as
“ hard packing " Before the introduction of process blocks the
" blanket '' played an important pait in all pnnting machines
It was a soft woollen sheet, wluch came between the plate or cylinder
and the type and blocks, and modified the force of the contact
between them Owing to the increased fineness of the texture of

the process block as compared with the wood engraving, it was
found that the blanket was too coarse and soft a matenal,
ind that it interfered with the clearness and fineness of the
printed result Blankets of finer matenal were tned, with im-
proved results; but at last the blanket was entirely superseded
by a glazed board, the maehineiy was more accurately con-
structed, and the hard, finely polished steel cylinder, without
tiny intervening substance save the thm glazed board and the
sheet of paper to be printed, was brought in contact wnth the
^pe and blocks The old soft blanket kept tlic cylinder or the
(hit press in contact with the t3rpe, in spite of the weak con-
struction of much printing machinery The new method of work
made po allowance for such construction

;
and the new machinery,

to meet the new conditions, had to be very perfect m manufacture
About the old ipachmes there was a lack of solidity, which allowed
vibration Modern work demands absolute rigidity in the machine

,

and a chief charactonstic of the best modem pnnting machinery is

strength and solidity, admitting of precision of impresssion Another
change has been in the nature and treatment of the pnnting paper

steel-

facing.

Most elaborate methods were adopted for the moistenmg of the
substance of paper before use Most paper w/as printed on whilst
damp, but damp paper had to disappear with the soft blanket,
and a clay-surfaced or highly calendered paper was intioduced with
a glazed face in harmony with the polished steel cyhnder which
pressed it against the typo and blocks It is essential to this paper
that it be dry when used

,
to ensure the best results with it the paper

should be kept some weeks or months before use, so tliat it may be
absolutely dry, or seasoned If priiitc d on too soon, the clay surface

tears away w hen m contact with the ‘ tacky " mk
,
and instead of Uk

ink being deposited on the paper, bits of the pc.per surface are left

on the forme, and white spots appear in the impression The bits

of paper surface so deposited on the forme get inked as they pass
under the rollers, and impress black spots on the sheets that come
after New and unseasoned paper accounts for much bad printing,
and this form of badness is due to the change in niatetial due to
the necessities of modern process wo.k.

3 Planographic Processes are such as are printed from a flat

surface neither raised above the surrounding ground like a wood
engraving or type letter^ nor sunk below the ground like an etch-

ing or steel engraving Lithography {qv) with its flat stone or

plate may be taken as the type.

IFoodburytype is a development rather than an in\ ention by
Walter Woodbury. By an old nature printing process leaves

and other things which lent themselves to the treatment weic

by extreme pressure forced into a flat surface of soft metal, and
the mould so formed was used as a printing surface to reproduce

the forms of the impressed object. Woodbury found that a

film of bichromated gelatin exposed to the action of light under

a negative and the unaffected parts washed away gave him a
relief image which was so hardened by the action of light aided

by other hardening agents, that it could with no injury to the

film itself—which could be used many times to make fresh moulds

be forced by hydraulic pressure into a thin flat plate of lead

or type metal, and that the mould so formed could be used in a

similar way to the mould foimcd in the old nature printing process

But a Woodburyt}pe print is rather a cast from the shallow

mould than a print in the true sense It is obtained by filling

the mould with a warm solution of foloured gelatin and pressing

on It a piece of htud surfaced paper The pressure foiccs the

solution away from the highest parts of this mould which come
in actual contact with the paper, so that none of it is left between
them and the surface of the paper which m these parts remains

uncoloured. These are the high lights of the print The
pressure forces the colouring matter into the hollows of the

mould, and this amount is gradated according to the depth of

the hollows The coloured gelatin gradually cools and hardens

and adheres to the paper which cn its removal from the mould
retains a delicate cast of the impressed subject. The variety

of light and shade is the result of the varying depth of the

hollows and the consequent variation of the amount of colouiing

matter taken up by the impressed paper. The white paper is

an important element in the rc'^ult, the light reflected from it

thiough this coloured gelatin varying according to the thickness

of the gelatin film A drawback to the use of the Woodbury-
type for book illustration is that e\ eiy' prmt has to be trimmed
and mounted, and of course it cannot be printed w'lth t>pe.

Stannotvpe is a variation upon Woodburytype It is an
attempt to do awav with the need of the h}draulic press for the

making of the mould A film of bichromated gelatin is exposed

to the action of light under a positive instead of a negative and
the unaffected parts w^ashed away, by which means a mould is

obtained corresponding exactly to that obtained in metal by
pressure from a film exposed to light under a negative This

mould was covered by a coating of tm foil to give it the necessary

metal surface, and good results were obtained from it, but for

some reason it has never come much into use

Collotype or Phototype is a process in w'hich the film of isinglass,

gelatin or gum, treated witj^bichromate of potash with the addi-

tion of alum or some other hardening substance, becomes an

actual pnnting surface inked with an ordinary roller and printed

by an ordinary machine. A strong tough film made up of a first

coating of a simple gelatinous nature covered by a second film

of the sensitive bichromated gelatin is spread upon glass and
allowed to dry. Exposed to light under a reversed negative
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the unprotected parts are hardened in proportion to the amount
of protection they receive from the negative After exposure
under the negative the back of the film is exposed to the action

of sunh^t through the glass at its back, so that the whole film

may be rendered as hard and tough and durable as possible to

stand the v^ear and tear of the process of pnnting When m its

place in the pnnting press the film must be kept moistened.

The soft parts unacted upon by the light, but from which the

bichromate has been since washed, will absorb moisture in pro-

portion to the action the light has exercised upon it, the abso-

lute!) hard parts refusing moisture altogether The film may
now be inked with an ordinary inking roller, the ink being

freely taken up by the hard and unmoistened passages and by
the partly hardened in proportion to the amount of moisture
they are capable of absorbing, as m lithography, the constant
moistening of the printing surface is a necessity Collotype

IS largely used for postcards It may be printed in a lithographic

or ordinary vertical press of the letterpress printer. Admirable
< oiour results are oht«iincd by this process

Heltoiype is a variation of the method of producing the film

which IS first spread as described upon waxed glass and then

Stripped from the glass when dry. After hardening the back
of the film it is hvd down upon a metal plate and firmly secured

to it b\ the use of an india-rubber cement It is remarkable

the admirable results that are obtainable by so delicate a process

The films have not a long life; a few hundreds only can be printed

from each, but the renewal of the film is a simple matter The
result IS very' like a photograph The use of hehotype is, however,

practical^ obsolete

PhotoUifwgraphy —Zinc or aluminium plates are now fre-

quently used instead of the more cumbrous stones for all

so-called lithographic printmg These plates have the same
affinity for fat ink as stone, the method of dealing with them
being practically the same as with stones, and the description

may be taken as appl) ing to both The stone itself may be

rendered sensitive by coating it with a thin film of bichromated
gelatin, exposing it under a re\erscd negative of the required

subject and treating the hardened film as it is treated m the case

of collotype A better plan is to render sensitive a sheet of

unsized or transfer paper which is exposed under a negative,

moistened, and rolled with transfer ink, which is of a specially

fatty nature, and adheres only to the parts hardened by exposure

which are unaffected by the moistening and remain diy Tins

inked sheet is laid upon the stone and the two together are

subjected to great pressure, passing through a lithographic

press. After further moistening the sheet of transfer paper is

peeled off, the stone leaving the inked drawing behind it. The
usual methods of lithography are then followed, the stone is

treated with a preparation of acid and gum, kept moist and
printed from in the ordinary lithographic method Lithography
of all kinds can only deal woth lines or solid blocks. Tints

present difficulties which are best dealt with by other methods
of reproduction, but attempts have been made to obtain tints

lithographically by breaking up the solid surfaces of the gelatin

print with a gram before rollmg it w'lth ink and transferring it

to the stone

One of the most successful of such attempts is known as the
Ink Photo process, which is more or less of a secret process

worked by Messrs Sprague None of them, however, yield so

sound a result as a good drawing made in Ime, as the gram has
a tendency to fill up. Transfers may also be made on to zinc

plates which will take the lithographic mk equally well with
stones. The plates may be etched—as the inked surfaces resist

the action of acid—and by this means a relief plate made, which
when mounted on a block, type-high, may be printed typographi-
cally. It is known in this form as zincography
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PROCESS, m law, in the widest sense of the word, any means

by which a court ol justice gives effect to its authority. In the

old practice of the English common law tourUs process was

either unginal or judicial Original process was a means of

compelling a defendant to compliance with an original writ

(see Writ) Judicial process w^as any compulsory proceeding

rendered necessary after the appearance of the defendant

Process was also divided in civil matters into original, mesne and
final Original process in this sense was any means taken to

compel the appearance of the defendant A writ of summons
IS now the universal means in the High Court of Justice. Mesne
process was either any pi oc ceding against the defendant taken

between the beginning and the end of the action, such as to

compel him to give bail, or was dirtc ted to persons not parties

to the action, such as jurors or witnesses Arrest on mesne

process was abolished m England by the Debtors Act 1869

Final process is practically coexistent with execution In

criminal matters process only applies where the defendant does

not appear upon summons or otherwise A warrant is now the

usual form of such process.

^tei processus was a technical term used in old common law
practice It consisted of an entry on the record by consent of the

parties for a stay of proceedings Since the Judicature Acts there

hab been no record, and the stet processus has disappeared with it

In Scots law process is used in a much wider sense, almost equiva-

lent to practice or procedure in English law Where papers forming

steps of a process aic borrowed and not returned, the return of the

borrowed process may be enforced by caption (attachment) The
Scottish process is very much akin to the French dossier

In the United States process is governed by numerous statutes,

both of Congress and of the state legislatures The law is founded
upon the English common law

PROCESSION ^ (M. Eng
,
processioun^ Fr., procession^ Lat.,

processio, from procedere, to go forth, advance, proceed), in

general, an organized body of people advancing m a formal or

ceremonial manner This definition covers a wide variety of

such progresses the medieval pageants, of which the Lord

1 In classical I-atm the word generally used for a procession was

pompUy a formal march or progress of persons to some particular

spot, to celebrate somo event, or for some public or religious purpose

Processio is used by Cicero m the sense 01
**
a matching foivvard, an

advance,'* any puoltc progies^ such as the formal entrance of the

consul upon h& office (Du Cango. ^ tv Processio), or the public

appearance of the emperor, In Late Latm processio is generally

used of a religious procession, the word having come to be used of

the body of persons advancing or proceeding.
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Mayor’s show m London is the most conspicuous survival; the

processions connected with royal coronations and with court

ceremonies generally, the processions of friendly societies, so

popular in Great Britain and America; processions organized

as a demonstration of pohtical or other opinions; processions

forming part of the ceremonies of public worship. In a narrower

sense of “ going forth, proceeding,” the term is used m the

technical language of theology in the phrase “ Procession of

the Holy Ghost,” expressmg the relation of the Third Person in

the Triune Godhead to the rather and the Son.

Processions have in all peoples and at all times been a natural

form of public celebration, as forming an orderly and impressive

Greek ttttd way in which a number of persons can take part in

Homaa Pro- some ceremony They are included in the celebra-
ceaetoae, tions of many religions, and m many countries, both

m the East and West, they accompany such events as weddings
and funerals. Religious and triumphal processions are abun-
dantly illustrated by ancient monuments, eg the religious

processions of Egypt, those illustrated by the rock-carvings ot

Boghaz-Keui (see Pteria), the many representations of pro-

cessions in Greek art, culminating m the great Panathenaic

procession of the Parthenon frieze, and Roman triumphal

reliefs, such as those of the arch of Titus,

Processions played a prominent part m the great festivals

of Greece where they were always religious in character. The
games were either opened or accompanied by more or less

elaborate processions and sacrifices, while processions from the

earliest times formed part of the worship of the old nature gods
{eg those connected with the cult of Dionysus, &c ), and later

formed an essential part of the celebration of the great religious

festivals {e g the processions of the Thesmophona, and that of

the Great Dionysia), and of the mysteries (eg the great pro-

cession from Athens to Eleusis, in connexion with the Eleusinia)

Of the Roman p’-ocessions, the most prominent was that of

the Triumph, which had its origin in the return of the victorious

aimy headed by the general, who proceeded m great pomp from
the Campus to the Capitol to offer sacrifice, accompanied by
the army, captives, spoils, the chief magistrate, priests bearing

the images of the gods, amidst strewing of flowers, burning of

incense and the like (Ovid, Tns/ iv 2, 3 and 6) Connected

with the triumph was the pompa ctreensts^ or solemn procession

which preceded the games in the circus; it first came into use at

the ludt rotnam, when the games were preceded by a great pro-

cession from the Capitol to the Circus. The praetor or consul who
appeared in the pompa ctreenns wore the robes of a triumphing

general (see Mommsen, Staatsrecht 1 397 for the connexion of

the triumph with the ludt) Thus, when it became customary
for the consul to celebrate games at the opening of the consular

year, he came, under the empire, to appear m triumphal robes

in the processus consularis, or procession of the consul to the

Capitol to sacrifice to Jupiter After the establishment of

Christianity, the consular processions in Constantinople retamed
their religious character, now proceeding to St Sophia, where
prayers and offerings were made, but m Rome, where Christi-

anity was not so widely spread among the upper classes, the

tendency was to convert the procession into a purely civil

function, omitting the pagan rites and prayers, without substitu-

ting Christian ones (Dahremberg and Sagho, sv “ Consul ”).

Besides these public processions, there weie others connected

with the primitive worship of the country people, which remained
unchanged, and were later to influence the worship of the Chris

tian Church. Such were those of the Ambarvaha, Robigalia,

&c ,
which were essentially rustic festivals, lustrations of the

fields, consistmg in a procession round the spot to be purified,

leading the sacnficial victims with prayers, hymns and cere-

monies, in order to protect the yotmg crops from evil mfiuences

(See Preller, Rom, Mythologies pp 370-372.)
As to the antiquity of processions as part of the ritual of the

Christiem Church, there is no absolute proof of their existence

before the 4th century, but as we know that in the catacombs
stations werb held at the tombs of the martyrs on the anni-

versary of their death, for the celebration of the Eucharist, it

lb quite probable that the faithful proceeded to the appointed
spot m some kind of procession, though there is no satisfactory

evidence that this was the case. There are, indeed,
proceeatoae

early mstances of the use of the word processto b> in tte
*

Christian writers, hut it does not *n any case CbHsuan
app)ear to have the modem meaning “ proces^^ion.”

Tertiillian (2nd century) uses processio and procedere in the sense

of “ to go out, appear in public,” ^ and, as applied to a church
function, processto was first used in the same way as coliceta,

as the equivalent of the Greek erwafts, t e, for the assembly of

the people m the church (Du Cange, sv). In this sense it

appeals to be used by Pope Leo I (Ep, IX, ad Dtosc, eptsc,

445 ‘‘ qui nostns processionibus et ordmationibus frequenter

interfuit ”), while in the version by Dionysius Exiguus of the

17th canon of tlie Council of Laodicaea <rwa^cri, is translated

hy processumibus (Smith, Dtc, of Chf Anttq sv “Procession”)
For the processions that formed part of the ritual of the

Eucharist, those of the mtroit, the gospel and the oblation, tne

earliest records date from the 6th Century and even later (see

Duchesne, 2nd ed ,pp. 77, 154, 181, 78, 194), but they
evidently were established at a much earber date. As to pubhc
processions, these seem to have come into rapid vogue after the

recognition of Christianity as the religion of the empire. Those
at Jerusalem would seem to have been long established when
described by the authoress of the Peregrtnaito Stlvtae towards
the end of the 4th century (see Palm Sunday, for the procession

of palms)
Very early were the processions accompanied by hymns and

prayers, known as Ixtamae (Gr Xtraveta, from XmJ, prayer),

rogattones or suppltcaHones (see Litany). It is

to such a procession tliat reference appears to be ^
made m a letter 2 of St Basil (c 375), which would
thus be the first recorded mention of a public Christian pio(cs-

sion The first mention for the Western Church occurs in St

Ambrose (c 388, Ep. 40 § 16, Ad Theodos “ monachos . . . qui

. . .
psalmos canentes ex consuetudine usuque vetcri pergebant

ad celebritatem Macliabaeorum martyrum ”) In both these

cases the litanies are stated to have been long in use There is

also mention of a procession accompanied by hymns, organized
at Constantinople by St John Chrysostom (c, 390-400) in oppo-
sition to a procession of Arians, m Sozomen, Hist eccl vui 8.®

In times of calamity litanies were held, m which the people

walked in robes of penitence, fasting, barefooted, and, in later

limes, frequently dressed in black (Jtiamae ntgrae). The cross

was tamed at the head of the procession and often the gospel

and the relics of the saint were earned Gregory of Tours gives

numerous mstances of such litanies in tune of calamity, thus he

describes (Vita S, Remtg I) a procession of the clergy and
people round the city, in which relics of St Remigms were carried

and litanies chanted in order to avert the plague So, too,

Gregory the Great (Ep xi. 57) writes to the Sicilian bishops to

hold processions in order to prevent a threatened invasion of

Sicily. A famous instance of these penitential litanies is the

htama sepitfortms ordered by Gregory the Great 151 the year 590,

when Rome liad been inundated and pestilence had followed

^ See De praescr adv haer C xliii
,

Ubi metus m Deum, ibi

gravitas honcsta et subjectio religiosa, et appantio devota, et

p,oc$ss%o modesia, et Ecclcsia unita et Dei omnia, where it would
seem to mean “ a modest bearing in public, " also De cultu foem
u, XL, “ Vobis autem nulla proccdcndi caussa tetnea, aut im-
bcciUus aljquis ex fratribus visitandus, aut sacrilicium oflertur,

aut Dei verbum administratur,** which shows that procedere was not
used only of going to church The passage ad uxorem, 11 4, which
IS sometimes quoted to prove the existence of processions at this

date, appears to use procedere m the same way as the above passages,
**

. . SI procedendum erit, nunquam magis familiae occupatio
obveniat. Quis emm sinat conjugem suam visitandorum fratrum
gratia vicatim aliena ac quidem paupenora quacque tuguna circuir© ?

. quis demque solemnibus Paschae abnoctiuitein securus sus-

tmebit ?
”

® Ep 207 ad Neocaes *AXX* oIk rovra M rov pry^Aev
TpeyoMOVt *AXX’ a/ Airoyfiflu, yvv hriMere k r \

* mawls having arisen with the Catholics, who began singing

their hymns m opposition, the emperor prohibited the Anan
meetings.
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In this litany seven processions, of clergy, laymen, monks, nuns,

matrons, the poor, and children respectively, starting from

seven diSSerent churches, proceeding to hear mass at Sta Maria

Maggiore (see Greg, of Tours, Ft x i, and Johann Diac Vtta

Greg Magn i. 42) This litany has often been confused with

the litama tnajar, introduced at Rome in 598 (tnde supra), but is

quite distinct from it ^

Funeral piocessions, accompanied with singing and the carry-

ing of lighted tapers, were very early customary (see Lights,

Ceremonial Use of), and akin to these, also very early, were

the processions connected with the translation of the relics of

martyrs from their original buiynng-place to the church where
they were to be enshrined (see ^ g St Ambrose, Ep, 29 and St

Augustine, De civitate Det, xxii 8 and Conf viii 7, for the finding

and translation of the relics of Saints Gcrvasius and Protasius)

Prom the time of the emperor Constantine I these processions

were of great magnificence ^

Some liturgists maintain that the early Church in its proces-

sions followed Old Testament precedents, quoting such cases

Origin of ^ fl'® procession of the ark round the walls of

Christimn Jericho (Josh vi ), the procession of David with the
ProcoMtiooB, ark (2 Sam vi ), the processions of thanksgiving

on the return from captivity, &c The liturgy of the early

Church as Duchesne shows (Ortgtnes, ch 1 ) was influenced by
that of the Jewish synagogue, but the theory that the Church
adopted the Old Testament ritual is of quite late growth. What
IS certain is that certain festivals involvmg processions were

adopted by the (liristian Church from the pagan calendar of

Rome Here we need only mention the htantae tnajores et mi-

nores, which are stated by Usener (^^ Alte Bittgange,’* in Zeller,

Philosophsche Aufsatze, p 278 seq )
to have been first instituted

by Pope Libenus (352-366) It is generally acknowledged that

they are the equiVtilent of the Christian Church of the Roman
lustrations of the crops in spring, the Ambarvaha, &c The
Ittama ma]or, or great procession on St Mark's Day (April 25)
is sho^Ti to coincide both in date and ritual with the Roman
Robigalia, which took place ad vtx Kal Mat

,
and consisted

in a procession leaving Rome by the Plaminian gate, and
proceeding by way of the Milvian bridge to a sanctuary at the

5th milestone of the Via Claudia, where the flatnen qutnnalis

sacrificed a dog and a sheep to avert blight (robigo) from the

crops {Fash praeneshm, CTLT,p 317) The htama majar
followed the same route as far as the Milvian bridge, when it

turned off and returned to St Peter's, where mass was celebrated

This was already established as an annual festival by 598, as

IS shown by a document of Gregory the Great {Regist 11 ) which
inculcates the duty of celebrating Ixtamam, quae major ah

omnibus appellatur. The htantae mtnores or rogations, held

on the three days preceding Ascension Day, were first introduced

into Gaul by Bishop Mamertus of Vienne {c 470), and made
binding for all Gaul by the first Council of Orleans (51 1) The
htaniae mtnores were also adopted for these three days in Rome
by Leo III (^. 800) A description of the mstitution and character

of the Ascensiontide rogations is given by Sidonius Apollinaris

{Ep V 14)
‘‘ The solemnitv of these," he says, ‘‘ was first

established by Mamertus. Hitherto they had been erratic,

lukewarm and poorly attended {vagae, tepentes, infrequentesque);

those which he instituted were characterized by fasting, prayers,

psalms and tears " In the Ambrosian rite the rogations take

place after Ascensiontide, and m the Spanish on the Thursday
to Saturday after Whitsuntide, and m November (Synod of

Girona, 517).

' Litanies, owing to the fact that they were sung in procession
were m England sometimes themselves called processions

**

Thus we read in the '' Order of making Knights of the Bath for
the Coronation of Queen Elizabeth "the parson of the said
church knelyngc said the procession m Englysche and all that were
there answered the parson " (B. M. Add MSS. 4712, p 51, printedm Anstis’s Observaitons, p 53)

* See Martigny, Dtci des anttqutUs chr
,
$v **

Processions,*'
** Stations," ‘ Translations " for details of processions under
Constantine and Du Cango, ^ Processio ’* for various processions
in the middle ages

It IS impossible to describe in detail the vast development

of processions durmg the middle ages The most ProcemBions

impoitant and characteristic of these still have a

place in the ritual of the Roman Catholic Church

The rules governing them are laid down in the catbolic

Rttuale Romanum (Tit. ix ), and they are classified Church,

m the following way •

—

(i) Procesi^wnes generates, m which the whole body of the clergy

takes part (2) Processtones ordtnanae, on yearly festivals, such
as the Feast of the Purification of the Virgin (Candlemas. ^ r ), the

procession on Palm Sunday (qv), the htantae ntajores ana mtnores,

the Feast of Corpus Christi and on other days, according
to the custom of the churches (3) Processtones extraordtnanae

,

or j^rocessions ordered on special occasions, eg to pray for

rain or fine weather, in time of storm, famine, plague, war, or, tv

quacunque trtbulaUone, processions of thanksgiving, translation of

relics, the dedication of a church or cemetery There are also

processions of honour, for instance to meet a royal personage, or
the bishop on his first entry into his diocese {Ponitf rom 111 )

Those taking part in processions are to walk bare-headed (weather
permitting), two and two, in decent costume, and with reverent

mien, clergy and laity, men and women, arc to walk separately
The cross is carried at the head of the procession, and banners
embroidered with sacred pictures in places where this is customary

,

these banners must not be of military or truingiilar shape Violet

IS the colour prescribed for processions, except on the Feast of

Corpus Christi, or on a day when some other colour is prescribed
The officiating priest wears a cope, or at least a surplice with a violet

stol^ the other priests and clergy wear surplices

Wntre the host is carried in procession it is covered always by
a canopy, and accompanied by lights At the htantae majores and
mtnores and other penitently processions, joyful hymns are not
allowed, but the litanies are sung, and, if the length of the pro
cession requires, the penitential and gradual psalms
As to the discmlme regarding processions the bishop, according

to the Council of Trent (5^ss 2$ dereg cap 6) ,
appomts and regulates

processions and pubhc prayers outside the churches
The observance or variation of the discipline belongs to the

Congregation of Rites, in pontifical processions, which are regulated
by the masters of the ceremonies (magtstn ceremontarum ponttfi-
cahum), these points are decided by the chief cardinal-deacon As
to processions within the churches, some difference of opinion
having arisen as to the regulating authority, the Congregation of
Rites nas decided that the bishop must ask, though not necessarily
follow, the advice of the chapter m their regulation

Rejormed Churches—The Reformation abolished in all Protes-
tant countries those processions associated with the doctrine

of transubstantiation (Corpus ('hristi), “ the Sacrament of the

Lord's Supper," according to the 28th Article of Religion of the

Church of England was not by Christ's ordmance reserved,

carried about, lifted up, or woishipped." It also abolished those

associated with the cult of the Blessed Virgin and the saints

The stern simplicity of Calvinism, indeed, would not tolerate

religious processions of any kind, and from the “ Reformed "

Churches they vanished altogether. The more conservativt

temper of the Anglican and Lutheran communions, however,
suffered the retention of such processions as did not conflict

with the reformed doctrines, though even in these Churches they

met with opposition and tended aftei a while to fall into disuse

The Lutheran practice has varied at different times and in

different countries Tlius, according to the Wurttemberg
Ktrehenordnung of 1553, a funeral procession was
prescribed, the bier being followed by the congrega-

chu^h*"
tion sirgmg hymns; the Brandenburg Ktrehenord-

nung (1540) directed a cross-bearer to precede the procession

and lighted candles to be carried, and this was prescribed also

by the Waldcck Ktrehenordnung of 1556. At present funeral

processions survive m general only in the country districts,

the processional cross or crucifix is still carried. In some
provinces also the Lutheran Church has retained the ancient

rogation processions m the week before Whitsuntide and, in

some cases, m the month of May or on special occasions {e,g

days of humiliation, Busstage), processions about the fields to

ask a blessing on the crops. On these occasions the ancient
litanies are still used.

In England “ the perambulations of the circuits of the parishes

. . . used heretofore in the days of rogations " were ordered to be

observed by the Injunctions of Queen Elizabeth ih 1559; and
for these processions certain “ psalms, prayers and homilies

"
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were prescribed The Puritans, who aimed at settmg up the

Genevan model, objected; and the visitation articles of the

bishops in Charles Vs time make frequent inquisition

into the neglect of the clergy to obey the law m this

matter With “ the profane, ungodly, presumptuous

multitude (to quote Baxter’s Saints' Rest, 1650, pp. 344, 345),
however, these processions and perambulations appear to

have been very popular, though ‘‘ only the traditions of their

fathers ” However this may be, the Commonwealth made an
end of them, and they seem never to have been revived

;
Sparrow,

m his Rationale upon the Book of Common Prayer (London, 1668),

speaks of ‘‘ the service formerly appomted in the Rogation days
of Procession.”

Among the processions that survived the Reformation m
the English Church was that of the sovereign and the Knights of

the Garter on St George’s Day. This was until Charles II. *s

time a regular rogation, the choristers in surplices, the gentlemen
of the royal chapel in copes, and the canons and other clergy m
copes preceding the knights and singing the litany. In 1661,

after the Restoration, by order of the sovereign and knights

companions in chapter ** that supplicational procession ” was
“ converted mto a hymn of thanksgiving ” Akin to this

procession also are the others connected wah royal functions;

coronations, funerals. These retained, and retain, many pre-

Reformation features elsewhere lallen obsolete Thus at the

funeral of George II (1760) the body was received at the door 1

of the Abbey by the dean and prebendaries m their copes,
|

attended by the choir, all carrying lighted taper's, who precedetl *

it up the church, singing

The only procession formerly prescribed in the Book of

Common Prayer is that m the order of the burial of the dead,

wheie the rubric directs that ** the priest and clerks meeting the

corpse at the entrance of the churchyard, and going before it,

eithei into the church, or towards the grave, shall say, or smg ”

certain verses of Scripture. Tapers seem to have been carried,

not only at royal funerals, until well into the i8th century (see

Lights, Ceremonial) I^ooessions, with singing of the litany

or of hymns, appear also to have been always usual on such
occasions as the consecration of churches and churchyards and
the solemn reception of a visiting bishop Under the influence

of the Catholic revival, associated with the Oxford Tractanans,
processions have become increasingly popular in the English

Church, pre-Reformation usages having in some churches been
revived without any legal sanction The most common forms,

however, are the processional litanies, and the solemn entry of

clergy and choir into the church, which on festivals is accom-
panied by the singing of a processional hymn, their exit being

similarly accompanied by the chanting of the Nunc DtmtUts
In this connexion the use of the processional cross, banners and ‘

lights has been largely revived.

See the article ** Bittgange,” by M Heiold, in Herzog-Hauck,
Realencyhlopddtef 111 248 (3rd ed

,
Leipzig, 1897) ,

Wetzer und Welte,
Ktrchenlextkof^ sv ‘

' Prozession, Bittg^lnge Litanei and Smith's
Dichonary of Chnstxan Antiquities^ s,v,

^
Procession " For the early

ritual see Duchesne, Ortgtnes du culte chritien (3rd ed
,
Pans, 1903)

See also G. Catalani, Rituale romanum perpetuis commentariis
exornatum (1760), N. Soranus, Sacri peripatetici de sacris ecclesiae

cathoheae processiontbus (2 vols
,
Cologne, 1607), Jac Gretser, De

ecclesiae romanae processiontbus (2 vols., Ingolstadt, 1606), Tac
EveiUon, De processiontbus ecclesiae (Paris, 1641), Edw Martene,
De antiquis ecclesiae ritibus (3 vols., Antwerp, 176^), &c. For the
ast usage of the Church of England, Hierurgia anglicanay ed. Vernon
taley, p. 11. pp. 3-22 (London, 1903).

PROCESSION PATH (Lat. ambitus templi), the route taken by
processions on solemn days in large churches—up the north

aisle, round behind the high altar, down the south aisle, and
then up the centre of the nave.

PROOAs-VERBAL (Fr. prods, process, Late Lat. verbalis,

from verbum, word), in French law, a detailed authenticated

account drawn up by a magistrate, police officer, or other person
having authority of acts or proceedmgs done m the exercise

of his duty In a criminal charge, a proc^s-verbal is a statement

of the facts of the case. The term is also sometimes applied to

the written minutes of a meeting or assembly.

PROCIDA (Gr Ilpoximy, Lat Prochyta), an island off the coast
of Campania, Italy, 2 m. S W. of Capo Miseno, and 2 m. N.E.
of Ischia on the west side of the Gulf of Naples, and about 12 m,
S.W. of Naples. Pop. (1901), of the town, 2520, of the whole
island, one commune, i4,44o It is about 2 m. in length and
of varying width, and, reckoning in the adjacent island of Vivara,
IS made up of four extmet craters, parts of the margms of all of

which have been destroyed bv the sea. The highest point of

It IS only 250 ft. above sea-level. It is very fertile, and the

population IS engaged in the cultivation of vines and fruit and in

fishmg. Procida, the only town, lies on the east side, its castle

IS now a prison It also contains a royal palace Classical

authors explained the name of Procida either as an allusion to

its havmg been detached from Ischia, or as being that of the

nurse of Aeneas
PROCLAMATION (Lat. proclaniare, to make public by

announcement), m English law, a formal announcement (royal

proclamation), made under the great seal, of some matter which
the king in council desires to make know n to his subjects : e g
the declaration of war, the statement of neutrality, the sum-
moning or dissolution of parliament, or the bunging into opera-

tion of the provisions of some statute the enforcement of which
the legislature has left to tlie discretion of the king in council

Royal proclamations of this character, made in furtherance of

the executive power of the C rown, are binding on the subject,
“ where they do not either contradict the old laws or tend to

establish new ones, but onh' confine the execution of such laws

as are already in being in such manner as the sovereign shall

judge necessary ” (Blackstone’s Conimtnianes, ed Stephen, 11

528, Stephen’s /flr/c 9, 14th ed 1903,11 506,507; Dicey,

Law of the ConsUtuUon, 6th ed
, 51) Royal proclamations,

which, although not made m pursuance of the executive powders

of the Crown, either call upon the subject to fulfil some duty

which he is by law bound to perform, or to abstain from any
acts or conduct already prohibited by law, are lawful and right,

and disobedience to them (while not of itself a misdemeanour)
is an aggra\ation of the offence (see charge of Chief Justice

Cockbum to the grand jury in R v Eyre (1867) Case of

Proclamations 1610, 12 Co Rep 74) The Crown has from
time to time legislated by proclamation; and the Statute of

Proclamations 1539 provided that proclamations made by the

king with the assent of the council should have the force of

statute law if they were not prejudicial to ‘‘ any person’s

inheritance, offices, liberties, goods, chattels or life ” But this

enactment was repealed by an act of 1547 ,
and it is certam that

a proclamation purporting to be made in the exercise of legisla-

tive power by which the sovereign imposes a duty to which the

subject IB not by law' liable, or prohibits under penalties what is

not an offence at law, or adds fresh penalties to any offence, is of

no effect unless itself issued in virtue of statutory authority

(see also Order in Council) The Crown has power to legis-

late by proclamation for a newly conquered country (Jenkyns,
British Rule and Jurisdiction beyond the Seas); and this power
was freely exercised in the Transv'aal Colony during the Boer

War of 1899-1902 In the British colonies, ordinances are fre-

quently brought into force by proclamation, certain imperial

acts do not take effect in a colony until there proclaimed {e g.

the Foreign Enlistment Act 1870), and proclamations are con-

stantly issued in furtherance of executive acts In many
British protectorates the high commissioner or admmistrator

is empowered to legislate by proclamation.

In the old system of real property law in England, fines, levied

with “ proclamations,** t e with successive public announcements
of the transaction in open court, barred the rights of strangers,

as well as parties, in case they had not made claim to the property
conveyed withm five years thereafter (acts 1483-1484 and 1488-

1489) These proclamations were originally made sixteen times,

four times in the term in which the fine was levied, and four times
in each of the three succeeding terms. Afterwards the number of

proclamations was reduced to one m each of the four terms The
proclamations were endorsed on the back of the record The system
was abolished by the Fines and Recoveries Act 1833 (A W R )

PROCLUS, or Proculus (a.d. 410-485), the chief representa-

tive of the later Neoplatonists, was born at Constantinople, but
xxii 14
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brought up at Xanthus m Lycia. Having studied grammar
under Onon and philosophy under Olympiodorus the Peripa-

tetic, at Alexandria, he proceeded to Athens There he attended

the tectures of the Neoplatonist'> Plutarch and Syrianus, and
about 450 succeeded the latter in the chair of philosophy (hence

his surname Diadochus, which, however, is referred by others to

his bemg the “ successor ’’ of Plato), As an ardent upholder

of the old pagan religion Proclus incurred the hatred of the

Christians, and was obliged to take refuge in Asia Minor After

a year’s absence he returned to Athens, where he remained until

his death. His epitaph, written by himself, is to be found m
Anthologta palattna, vii 451, Although possessed of ample
means, Proclus led a most temperate, even ascetic life, and
employed his wealth in generous relief of the poor He was
supposed to hold communion with the gods, who endov/ed him
with miraculous powei-s. He acted up to his famous saying

that the philosopher should be the hieroph.ant of the whole
world ” by celebrating Egyptian and Chaldaean as well as Greek
festivals, and on certam days perfonmng sacrcxl rites in honour
of all the dead.

His great literary activity was chiefly devoted to the elucida-

tion of the writings of Plato. There are still extant commen-
taries on the First Aktlnades, Parmenides

,
RepMtCy Titnaeus

and Cratylus, His views are more fully expounded in the

ILcpl ri5« Kara IIAclruiva Otokoyw {In Plaionts theologian^

The O^okoyucf^ (Instiiuito iheologtca) contains a

compendious account of the principles of Neoplatonism and the

modifications introduced in it by Ihroclus himself The pseudo-

Aristotehan De causts is an Arabic extract from this work,

asenbed to Alfarabius (d 950), circulated m the west by means
of a Latin translation (ed. O. Bardenhewer, Freiburg, 18S2)

It was answered by the Christian rhetorician Procopius of Gaza

m a treatise which was deliberately appropriated without

acknowledgment by Nicolaus of Methone, a Byzantine theologian

of the laSx century (see W. Christ, Gesch. der gnechtuhen

LiUeratury 1898, 692). Other philosophical works by Proclus

are 2Tot;(€tca(n? ^ Htpl KLvrjcrtoi^ {Imitiutto physica stve

De motu, a compendium of the last five books of Aristotle’s

IJepl ^vcrLKrj^ dfcpod<r€ws, De physica ausculiattone)y and De
promdenita et fatOy Decern dubtialiones circa provtdeniiam, De
malorum subsisierUtay known only by the Latin translation of

William of Moerbeke (arihbishop of Corinth, 127 7-1 281), who
also translated the dtokoym-^ into Latin. In

addition to the q)itaph already mentioned, Proclus w«is the

author of hymns, seven of which have been preserved (to Helios,

Aphrodite, the Muses, the Gods, the Lycian Aphrodite, Hecate

and Janus, and Athena), and of an epigram m the Greek Antho-

logy {Anthol pal. 111. 3, 166 in Didot edition). His astronomical

and mathematical writings mclude *\ TroriMraxrts rCitv uerrpo-

yofiiKm viroOeirttov {Hypoiyposts astrononnearum postitonum,

ed. C. Manitius, Leipzig, 1909); Hc/m fx^palpa^ (De sphaera);

Dapdippaert,^ ct? r^v DroAcgaiov rerpa^t/SAov, a paraphrase of the
difi^ult passages in Ptolemy’s astrological work Teirabtblus

;

E19 TO wpcjrav r.Iiv Ei*»cAet8cn> o-rotx<t<*>v, a commentary on the first

book of Euclid's Elements
\
a slwrt treatise on the effect of

eclipses (De effectibus edtpstum, only m a Latm translation).

His grammatical works are . a commentary on the Works and
Days of Hesiod (incomplete) , some scholia on Homer ; an elemen-

tary treatise on the epistolary style, lUpl iwi(TTokipeuwx9‘p(ucr7jpQ$
(Characteres eptstoltct), attributed m some MSS. to Libanius.

The Xp7/oTo/Aa^ta ypafiparucrj by a Proclus, who IS identified

by SuTdas wath the Neoplatonist, is probably the work of a
gramtnanan of the 2nd or 3rd century, though Wilamowttz-
MoDendorff {Philolog. Untersuch. vii.; supported by O. Immisch
in Peslschrifl Th. Gomperz, pp. 237-274) agrees with Suldas.

According to Sufdas, he was also the author of *E7rixcv>^/xara ly

Kark XpianavCiv (Antmadverstones duodevtgtnh tn chnsHanas).
This work, identified by W. Christ with the InstiiuHo iheolopca,

was answered by Joannes PhUoponus (7th century) m his

De aetemkate mundi. Some of his commentary on the Chal-

daaan eraclss (A<^ci XoAeoW) has been dwovered m modem
tunes.

There is no complete edition of the works of I^oclus. The
selection of V. Cousin (Pans, 1864) contains the treatises De pvovi-
dentta et fato, Decern duhttationeSy and De malorum subsistenttay

the commentaries on the Alcthtades and Parmentdes The Jnstitutw
theologica has been edited by G. F Creur.er in the Didot edition
0/ Plotinus (Pans, 1855), the Jn PleUonts tl^eologtam has not been
reprinted smee 1618, when it was published by Aemilius Portus
with a Latin translation Most recent editions of individual works
are Commentaries on the Parmenides

y

French translation with notes
by A K Chaignet (1900-1003); Repuhhcy by W Kroll (1899-
1901), ItmaeuSy by E. Diehl (1903- ), Hymnsy by E Abel (1883)
and A Ludwicli (1895), commentary on Euclid oy G. Fnedlein
(1873), \6yia Xa\SaiKdy by A Jahn (1891). Characteres epistohciy by
A Westermann (1856), Scholia to Hesiod in E Vollbenr's edition

(1844) Thomas Taylor, the “ Platonist,” translated the com-
mentaries on the Ttmaeus and Fuclid, The Theology of PlatOy the
Elements of Theology and the three Latin treatises.

On Proclus gcncialW and his works see article in SuXdas, Mannus,
Vita Pyoch, J A Fabricins Bibliotheca graeca (ed Harles), ix

363-445, W. Christ, GeschtcMe der gnechtschen Litteratur (1898),

§ 623, J E Sandys, Hist of Classical Scholarship (1906), 1 372,
J B Bury, Later Roman Empire (1889), 1 13, where Proclus is

styled the Hegel of Neoplatonism **; on las philosophy, T
Whittaker, The Neo-Platomsis (1901), and Neoplatonism.

Extracts from the Xpnf^rofiaeta are preserved m Photius {Cod 239)

,

almost the only source of information regarding the qae cycle, on the
question of authorship, see Christ, § 637. and Sandys, p 379, also D
B Monro's appendix to his ed. of Homer's Odyssey (1901), xiii -xxiv

PROCOPIUS, Byzantine historian, was bom at Caesarea in

Palestine towards the end of the 5th century a d. He became a

lawyer, probably at Constantmople, and was ni 527 appointed

secretary and legal adviser to Belisarius, who was proceeding

to command the imperial army in the war agamst the Persians

(De bello persico 1. 12). When the Persian War was suspended
and Belisarius was despatched against the Vandals of Africa

m 533, Procopius agam accompanied him, as he subsequently

did in the war agamst the Ostrogoths of Italy, which began m
535 After the rapture of Ravenna in 540 Procopius seems to

have returned to Constantinople, since he minutely descnbe.> the

great plague of 542 (op at. 11. 22), It does not appear whether
he was with the Roman armies in the later stages of the Gothic

War, when Belisarius and afterwards Narses fought against

Totila in Italy; his narrative of these years is much less full

and minute than that of the eailier warfare. Of his subsequent

fortunes we know nothing, except that he was living in 559*
Whether he was the Procopius who was prefect of Constantinople

m 562 (Theophanes, Chronographta, 20 1, 202), and was removed
from office in the year following, cannot be determined. As the

historian was evidently a person of note, who had obtained the

rank ot tUustrius (SuTdas), and from a passage in the Anecdota

(12) seems to have risen to be a senator, there is no improbability

in hi.s having been raised to the high office of prefect.

Procopius’s writings fall mto three divisions ; the Histories

(Persian, Vandal and Gothic Wars), m eight books , the treatise

on the Buildings of Justinian (De aedifictis), in six books; and

the Unpublished Memoirs (’ArexSora, Htsiorta arcana)

y

so called

because they were not published during the lifetime of the

author.

The Histories are called by the author himself the Books about

the Wars (oi vwip rm vokipMw koyoi). They consist of
:
(i) the

Persian Wars, m two books, giving a narrative of the long struggle

of the emperors Justin and Justinian agamst the Persian kings

Kavadh and Chosroes Anushirvan down to 550; (2) the Vandal

War, m two books, dewibmg the conquest of the Vandal
kingdom m Africa and the subsequent events there from 532
down to 546 (with a few words on later occurrences); (3) the

Gothic War, m thro© book*, narrating the war agamst the

Ostrogoths m Sicily and Italy from 536 till 552. The eighth

book contaiDB a further summary of events down to 554. Incse

eight books of Histories
,
althou|^ mainly occupied with military

matters, contain notices of some of the more important domestic

events, such as the Nika insurrection at Constantinople in

th© plague in S4^9 the conspiraqr of Artabenes in T^y
tell us, however, comparatively little about the civil adminw-
tration of tlve empire, nnd nothing about legislation. On the

other hand they inch hi geographical and etbnographfral

information.
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A$ wi bktonon Procopius is of <}uite unusual merit, when the

generaily low Uterary level of his age is considefed. He is m-
dustnous in collecting facts, oaref^ and imp^tial in stating

them; his judgment is sound, his reflections generally acute,

las conceptions of the general march and movement of things

not !unworthy of the great events he has recorded. His descrip-

tions, particularly of military operations, are clear, and his

especiai fondness for this port of the subject seldom leads him
uaibo unnecessary minuteness The style, although marked by
mannerisms, by occasional affectations and rhetorical devices,

IS on the whole direct and businesslike, nor is the Greek bad for

the period in which he wrote. His models are Thucydides and
H^odotus, The fonner be mutates m the maxims (ypu>fiai) he

throws m and the speeches which he puts into the mouth of

the chief actors; the latter m his frequent geographical digres-

sions, in the personal anecdotes, m the tendency to collect and

attach some credence to marvellous tales. The speeches are

obviously composed by Procopaus hamself, rarely showing any
dramatic variety an their language, but they seem sometimes
to convey the substance of what was said, and even when tins

IS not the case they frequently serve to bring out the points

of a critical situation Procopius is almost as much a geo-

graplier as an lustorian, and his descriptions of the people and
places be hunself visited are geneially careful and thorough.

Although a warmly patriotic Roman, he does full justice to

the meiits of tlie barbarian enemies of the entpirc, particulaily

the Ostrogoths, although the subject of a despotic prince, he

criticizes the civil and military administration of Justinian

and ius dealings with foreign peoples with a freedom which

gives a favourable impression of the tolerance of the emperor
flis chief defects are a somewhat pretentious and at the

same time monotonous style, and a want of sympathy and
intensity.

The De aedtfiens contains an account of the chief public

works e^eaited during the reign of Justinian dowm to 558 (m
which year it seems to have been composed), particularly

churches, palaces, hospitals, fortresses, roads, bridge^ and other

river works throughout the empire. All these are of course

ascribed to the personal action of the monarch If not written

at the command of Justinian (as some have supposed)^ it is

evidwitly grounded on official information, and is full of gross

flattery of the emperor and of the (tlien deceased) empress. In

point of style it is greatly inferior to the Histones—^florid,

pompous and affected, and at the same tmie tedious Its chief

value 1 es in the geographical notices which it contains.

The Anecdoia (‘* Secret History^ purports to be a supplem^t
to the Histones, containing explaimtions and additions which
the author could not insert m the latter woi k for fear of Justinian

and Thcodoia It is a furious invective against tlicse sovereigns,

their characters, personal conduct and government, with attaiJcs

on Belisanus and his wife Antonma, and on other noted officials

in the civil and military services of the empire Owing to the

ferocity and brutality of the attacks upon Justinian, the authen-

ticity of the Anecdoia has often b^en called m question, but the

claims of Procopius to the authorship arc now generally recog-

nized. In point of style, the Anecdota is inferior to tixe Hniortes,

and has the air of being unfinished, or at least unrevised. Its

merit lies m the furious earnestness with which it is written,

which gives It a force and reality sojnetunes wanting in the more
elaborate books written for publication The history of Philip

of Macedon by Tlieopompus probably furnished the author

with a model.

Tha best complete edition of Procopius is by J Haury (Teubner
Series^ 1905); tno Gathic IVar has been edited by D. Compuretti
(1395^x898), with an Italian tran^tion. There are pnghsh
translations of the History of the IVars, by H, Holcroft {1653),
the Anecaota (167^4, anonymous), of the S^tldings, by Aubrey
Stewart (1888, in Palestme Pilgrims* Text Society). Uhicf authori-
ties: F. DahiL Procoijius von Cdsarea (XS65); W. S. Teuffel m
Studun und Charaktetnstihen (2n(l ed., 1889); L. Banka, Welt-
MSchiQhh (1883), iy. 2. On tap genuineness of the Anecdota ct
1 B Bury (who agrees with Banke in rejecting the authorship of
Procopius) A History of the Later Roman E*np%re (r88^), v<h f

,

and introd. to vol. L (p. 37) and app. to voh iv. of ius edition of

Gibbon 8 Decline and Fall, For the htorature of the sobject
generally, ^eC Krumbaclicr, Gebclnchte aer byzantimschen Litteratur
tznd ed

, 1897).

PROCOPIUS OF GAZA {c 465^528 a.d.)^ Qiristian sophist

and rhetorician, one of the most important representatives

of the famous school of his native place. Here he spent nearly
the whole of his Iite teaching and writing, and took no part ui

the theological movements of bis lime. The IiUle that is known
of him is to be found m his letters and the encomium by his pupil
and successor Choricuis. He was the author of numerous
rhetorical and theological works. Of the foimer, his panegyric
on the emperor Anaslasius alone is extant, the description of
the church of St Sophia and the monody on its partial destruc-

tion by an earthquake are spurious. His letters (162 in number),
addressed to persons of rank, friends, and literary opponents,

throw valuable light upon tlie condition of the sophistical

rhetoric of the period and the character of the writer. The
fragment of a polemical treatise against the Neoplatonist Proclus

IS now assigned to Nicolaus, archbishop of Methone in Pelo
ponnesus id, 12th century). Procopius’s tlieological writings

consist of commentaries on the Octateuch, the books of Kings
and Chronicles, Isaiah, the Pioverbs, the Song of Songs and
Ecclesiastes They are amongst the earliest examples of the
“ catenic ” {catena, chain) form of commentary, consisting

of a senes of extracts from the fathers, arranged, with inde-

p)cndent additions, to elucidate the portions of Scripture con-

cerned Photius {cod 206), while blaming the diffuseness of

these commentaries, praises the writer’s learning and style,

winch, however, he considers too ornate for the purpose.

Complete cditioua of the works of Procopius m Migue, Patrologta
graeca, Ixxxvu, the letter^ dlso an Eptstolographt g/aect, e^J.

R Hcrcher (1873), sec also K Seit7, Die Schute von Gaza (1892);
D. Russos, Tp€is ra(moi (Constantinople, 1893) , C EiRonhofer,
Procopius von Gaea (1B97), further iHbliogriti>)neal notices in
C KriiiiibaUier, Gesckichte der hyeanttnischen LzHcratur fi897), and
article by G Kruger in Herzog-Hauck's ReaUncyclopdate fur
protestantiHhe Tncologie (1905).

PROCRUSTES (Gr for “ the stretcher ”), also called Poly-
PEMON or Damastfs, in Greek legend, a robber dwelling m the
neighbourhood of Eleusis, who was lain by Theseus He had
two bedsteads (according to some, only one), the one very long,

the other very short. When a stranger dairaed his hospitality,

Prociustes compelled h»m, if he was tall, to he down on the
short bed, and then cut off his extremities to make him fit.

If on the other hand he was short, he was plated on the long

bedstead and his limbs pulled out until he died from exhaustion.

The “ bed of Procrustes” has become proverbial.

Diod Sic. IV 59, Hyginus, fab 38, Plutarch, Theseus, xi;
Pausamas 1 38, 5

PROCTER, BRYAN WALLER (1787-1874), Engiwh poet, was
bora at Leeds on the 2ist of November 1787. He was educated

at Harrow, where he had for contemporaries Lord Byron and Sir

Robert Peek On leaving school he was placed m the office of

a sohntor at Caine, Wiltshurc, remaining there until about 1807,

when he returned to London to study law. By the death of his

father m i8j6 he became possessed of a small property, and soon

after entered into partnership with a soJititor; but m 1820 the

partnership was dissolved, and he began to wnte under the

pseudonym of
^
Barry Cornwall.” After hts marriage m 1824

to Miss Skepper, a daughter of Mrs Basil Montague, he returned
to his professional work as conveyancer, and was called to the

bar in 1831 In the following year he was appointed metropoli-

tan coniinissioner of lunacy—an appointment annually renewed
until bis election to the permanent commission constituted by
the act of 1842. He resigned office m j[86i. He died on the

5th of October 1874. Most of his verse was composed between

1815, when he bci^ to contribute to the TMeraty Getseite, and

1823, or at latest 1832.

His principal poetical woriis were : Drsmaiu Scenes and other

Poems (xSiqX A Stethan Story (xSao), Mtrctndola^ a tragedy

perfonned at Covent Garden with Mamady, Cha^s Kemble
and Miss Foote tn the leading parts (x8si), The Flood of Thessedy

(1823), and EngUsk Songs (183a). He was also the autlior of
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Effigies poetica (1824), Life of Edmund Kean (1835), Essays
and Tales in Pro^e (1851), Charles Lamb ; a Memoir (1866), and
of memoirs of Ben Jonson and Shakespeare for editions of their

works. A posthumous autobiographical fragment with notes

of his literary friends, of whom he had a wide range from Bowles

to Browning, was published m 1877, with some additions by
Coventry Patmore. Charles Lamb gave the highest possible

praise to his friend's Dramatic Sketches when he said that had
he found them as anonymous manuscript in the Garrick collec-

tion he would have had no hesitation about including them in

Ills Dramatic Specimens* He was perhaps not an impartial

critic “ Barry Comwair.s " genius cannot be said to have been

entirely mimetic, but his works are full of subdued echoes His
songs have caught some notes from the Elizabethan and Cavalier

lyrics, and blended them with others from the leading poets

of his own time, and his dramatic fragments show a similar

infusion of the early Victorian spirit into pre-Restoration forms

and cadences. The results are somewhat heterogeneous, and
lack the impress of a pervading and dominant personality to

give them unity, but they abound in pleasant touches, with

here and there the flash of a higher, though casual, inspiration

His daughter, Adelaide Anne Procter (1825-1864), also a
poet, was born on the 3otli of October 1825. She began to con-

tribute to Household Words in 1853. She adopted the name of
“ Mary Berwick," so that the editor, Charles Dickens, should not

be prejudiced by his friendship for the Procters Her principal

work is Legends and Lyncs, of which a first senes, published in

1858, ran through nine editions in seven years, while a second

senes issued m i860 met with a similar success Her unambitious

verses dealing with simple emotional tnemes in a simple manner
have a charm which is scarcely explicable on the ground of high

literary merit, but which is due rather to the fact that they aie

the cultured expression of an earnest and beneficent life Among
the best known of her poems are The AngeVs Story

^
The Leget^

of Bregenz and The Legend of Provence* Many of her songs and
hymns are very popular. Latterly she became a convert to

Roman Cathoheism, and her philanthropic zeal appears to have

hastened her death, which took place on the 2nd of February

1864

PROCTOR, ALEXANDER PHIMISTER (1862- ), American
sculptor and pamter, was bom at Ontario, Canada, on the 27th

of September 1862. As a youth he lived at Denver, Colorado,

spending much of his time m the Rocky Mountains, and his

familiarity with the ways and habits of wild animals was si.pple-

mented later by study m the Jardin des Plantes, Pans. He was
a pupil at the National Academy of Design and later in the Art

Students* League, in New York, and first attracted attention

by his statues of wild animals at the Columbian Exposition,

Chicago. In 1896 he won the Rinehart Scholarship, which

enabled him to spend five years m Pans, where he studied under

Puech and J. A. Injalbert. Among his works of sculpture are :

Indian Warnor ” (a small bronze); “ Panthers," Prospect

Park, Brooklyn, New York; ‘‘ Quadriga," for United States

Pavilion, Paris Exhibition (1900), and groups in the City Park,

Denver, and Zoological Park, New York. His pictures of wild

ammals, mainly in water colours, are also characteristic. He
became a member of the Society of American Artists (1895),

of the National Academy of Design (1904), of the American
Water Color Society, and of the Architectural League, New
York.

PROCTOR, RICHARD ANTHONY (1837-1888), British astro-

nomer, was bom at Chelsea on the 23rd of March 1837. He was
a delicate child, and, his father dying in 1850, his mother attended
herself to his Vacation. On his health improving he was sent

to King’s College, London, from which he obtained a scholarship

at St John’s College, Cambridge. He graduated in i860 as

23rd wrangler. His marriage while still an undergraduate
probably accounted for his low place in the tripos. He then
road for the bar4 but turned to astronomy and authorship
instead, and in 1865 published an article on the “ Colours of

Double Stars" in the Cornkill Magewine. His first book

—

Saturn and his System—^was published in the same year, at his
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own expense This work contains an elaborate account of the
phenomena presented by the planet, but although favourably

received by astronomers, it had no great sale. He intended to

follow it up with similar treatises on Mars, Jupiter, sun, moon,
comets and meteors, stars, and nebulae, and had m fact com-
menced a monograph on Mars, when the failure of a New Zealand
bank deprived him of an independence which would have enabled

him to carry out his scheme without anxiety as to its commercial

success or failure. Being thus obliged to depend upon his

writings for the support of his family, and having learned by the

fate of his Saturn that the general public are not attracted by
works requiring arduous study, he cultivated a more j>opular

Style He wrote for a number of periodicals; and although

he has stated that he would at this time willingly have “ turned

to Stonebreaking on the roads, or any other form of hard and
honest but unscientific labour, if a modest competence had been
offered " him m any such direction, he attained a high degree

of popularity, and his numerous works had a wide influence in

familiarizing the public with the mam facts of astronomy. His
earlier efforts were, however, not always successful His Hand-
book of the Stars (1866) was refused by Messrs Longmans and
Messrs Macmillan, but being privately punted, it sold fairly

well For his Half-Hours with the Telescope (1868), which

eventually reached a 20th edition, he received originally £25
from Messrs Hardwick. Although teaching was uncongenial to

him he took pupils m mathematics, and held for a time the

position of mathematical coach foi Woolwich and Sandhurst.

His literary standing meantime improved, and he became a

regular contributor to The Intellectual Observer, Chambers's

Journal and the Popular Science Revteiv* In 1870 appeared his

Other Worlds than Ours, m which he discussed the question of

the plurality of worlds m the Lght of new facts This was
followed by a long series of popular treatises in rapid succession,

amongst the moie important of which are Light Science for Leisure

Hours and The Sun (1871), The Orbs around Us and Essays on
Astronomy (1872); The Expanse of Heaven, The Moon and The
Borderland of Science (1873); The Universe and the Coming
Transits and Transits of Fewwy (1874), Our Place among Infinities

(1875); Myths and Marvels of Astronomy (1877), Lhe Universe

of »S7ar5 (1878) ;
Flowers of the Sky (iSjg); The Poetry of Astronomy

(1880); Easy Star Lessons and Familia', Science Studies (1882);
Mysteries of Time and Space and The Great Pyramid (1883),
The Universe of Suns (1884), The Seasons (1885), Other Suns
than Ours and Half-Hours with the Stars (1887). In 1881 he
founded Knowledge, a popular weekly magazine of science

(converted mto a monthly in 1885), which had a considerable

circulation. In it he wrote on a great variety of subjects,

mcluding chess and whist. He was also the author of the

articles on astronomy in the American Cyclopaedia and the ninth

edition of the Encyclopaedia Bntannica, and was well known as

a popular lecturer on astronomy in England, America and
Australia Elected a fellow of the Royal Astronomical Society

in 1866, he became honorary secretary in 1872, and contributed

eighty-three separate papers to its Monthly Notices. Of these

the more noteworthy dealt with the distribution of stars, star-

clusters and nebulae, and the construction of the sidereal

umverse. He was an expert in all that related to map-drawing,

and published two star-atlases A chart on an isographic

projection, exhibiting all the stars contained in the Bonn
Durchtnusterung, was designed to show the laws according to

which the stars down to the 9-ioth magnitude are distributed

over the northern heavens. His ** Theoretical Considerations

respecting the Corona " {Monthly Notices, xxxi. 184, 254) also

deserve mention, as w^ell as his discussions of the rotation of

Mars, by which he deduced its period with a probable error of

o**oos. He also vigorously criticized the official arrangements

for observing the transits of Venus of 1874 and 1882. His

largest and most ambitious work. Old and Nexv Astronomy,

unfortunately left unfinished at his death, was completed by

A. (^wper Ranyard and published in 1892. He settled in

Amenca some time after bis second marriage in 1881, and died

at New York on die 12th of September 1888.



PROCTOR
See Monthly Notices

^

xHx. 164 ;
Observatory

^

xi. 366; The Times

^

(Sept 14,1888), Knowledge ifict 1888, p 26s); Appleton's ^wwwa/
Cyclopaed%a^ xiu. 707, Autobiographical Notes in New Science
Review^ u 393.

PROCTOR, an English variant of the word procurator {q.v ),

strictly, a person who takes charge or acts for another, and so

approaching very nearly in meaning to “ agent **
{q v»). The

title is used in England in three principal senses*

A practitioner m the ecclesiastical and admiralty courts

A proctor m this sense is also a qualified person licensed by the
archbishop of Canterbury to undertake duties such as are

performed in other courts by solicitors, but this matter is now
only of historical interest, since by the Judicature Acts 1873
and 1875 all the business formerly confined to proctors may be
conducted by solicitors. The kmg^ proctor is the proctor or

solicitor representing the Crown in the courts of probate and
divorce. In petitions of divorce or for declaration of nullity of

marriage the king's proctor may, under direction of the attorney-
general, and by leave of the court, intervene in the suit for the

purpose of proving collusion between the parties. His power of

intervening is limited, by the Matrimonial Causes Act i860, to

cases of collusion only, but he may also, as one of the public, show
cause against a decree nist being made absolute (see Divorce).
In the admiralty court a proctor or procurator was an officer

who, m conjunction with the king's proctor, acted as the attorney

or solicitor in all causes concerning the lord high admiral's affans

in the high court of admiralty and other courts. The king’s

proctor so acted in all causes concerning the king.

2. A representative of the clergy in convocation. A proctor
m this sense represents either the chapter of a cathedral or the

beneficed clergy of a diocese. In the province of Canterbury
two proctors represent the clergy of each diocese; in that of

York there are two for each archdeaconry. In both alike each
chapter is represented by one.

3. The name of certain important university officials At
Oxford the proctors (procuraiores), under the statutes, supervise

the transaction of university business and appoint delegates

to look after any particular affairs wherever these are not other-

wise provided for by statute. They are ex offirto members of

all the important delegacies, except that of the University Press.

They also act as the assessors of the chancellor or his comm.issary

in particular matters dealt with in the university. They super-

vise the voting at public meetings of the university and announce
the results. They also have, according to the ancient statutes,

the power of veto in convocation and congregation : no proposal
can be passed into a statute or decree if twice vetoed by them.
They are ex officio members of the hebdomadal council, the

governing council of the university, and they are the assessors

of the vice-chancellor when he confers degrees. When a degree

IS to be granted they walk down the hall in which the ceremony
is performed, nominally to ask for the approval of the masters,

and it was formerly the custom for any tradesman, or any other

person, who had a claim of debt against the postulant for a
degree, to pluck the go\vn of the proctor as he passed and request

settlement of the debt before the degree was granted. The
proctors are also responsible for the good order of the university,

and they are charged with the duty of inquirmg into and
reporting on any breaches of its statutes, customs or privileges

They are empowered to punish undergraduates, or graduates
under the degree of Bachelor of Civil Iaw and Master of Arts,

by fine or bv confinement to their colleges or lodgings (familiarly

known as gating "). They have to draw up the list of candi-

dates for exammation, and have to be present at all exammations,
to see that they are properly conducted. They are responsible

for the good order of the streets at night, so far as members of

the university are concerned. For this purpose more especially

each of them is empowered, immediately on his election, to

nominate two masters of at least three years' standmg as pro-

proctors. The proctors and pro-proctors take it in turn to

perambulate the streets nightly, accompanied by two sworn
constables, familiarly known as “ bulldogs.'' The proctors are
elected by the heads, fellows and resident members of convo-
cation of each college in rotation. They are presented to the
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vice-chancellor with much ceremony, part of which consists in

takmg over the insignia of their office—a copy of the statutes and
a bunch of keys—from their predecessors.

At Cambridge the proctors are nominated annually by the
colleges m rotation and elected (a formal proceeding) by the

senate. They must have been three years members of the senate

and have resided two years at the univeisity. The two pro-

proctors are not, as at Oxford, nominated by ffie proctors, but
are also elected by the senate on the nopnmation of the colleges,

each college having the right to nominate a pro-proctor the year
next before that m which it nominates the proctor (Grace of

February 26, 1863) Two additional pro-proctors are also

elected by the senate each year, on the nomination of the vice-

chancellor and proctors, to assist the latter in the maintenance
of discipline (Grace of June 6, 1878).

The early iiistory of the office at ( ambridge is obscure, but it

seems that the proctors have always represented the colleges in

university proceedings At present their functions are tw^ofold

(i) as taking part m all university ceremonials, (2) as enforcing

discipline in the case of members of the university who are in

statu pupillan (i e undergraduates and Bachelors of Arts and
Law). (

I ) The proctors arc not (as at Oxford) ex officio members
of the council of the senate or of other boards or syndicates,

except those with which their duties are specially connected.

But their presence is essential at all congregations of the senate,

at which the senior proctor reads all the “ graces " (already

approved by the council of the senate) If any grace is opposed
by any member of the senate saying nan placet the proctors

take the votes of those present and announce the result. Graces

are offered not only for making changes m university statutes

and ordinances and for appointing examiners and the like, but
also for granting degrees When a degree is to be taken the

college of the candidate presents a supplicat or petition for the
degree, this petition is approved by the council of the senate,

w'hen they have satisfied themselves that the candidate has

fulfilled the conditions, and is read at the congregation by tlie

senior proctor : these supplicats are practically never opposed,

but graces for new statutes and ordinances are frequently

opposed, and on very important occasions many hundreds of

non-resident members of the senate come up to lecord their

votes (2) The proctors' powers as to disciplme have a very long

history. As far as concerns members of the university they have
authority to impose certain fines for minor offences, such as not

wearmg academical dress on occasions when it is ordered, and
also to order a man not to be out of his college after a certain

hour for a certain number of days (“ gating ") In the case of

more serious offences the proctor generally reports the matter

to the authorities of the offender’s college to be dealt with by
them, or as an ultimate resort brings the offender before the

university court of disciplme, which has power to rusticate or

expel. The power of the proctors over persons who are not

members of the university dated from charters granted by Eliza-

beth and James I
,
which empowered the university authorities

to search for undesirable characters, men and women, logues,

vagabonds, and other personas de malo suspectas, and punish them
by imprisonment or banishment. In recent times this power
was regularly exercised with respect to women of bad character.

The proctors promenaded the streets attended by their servants

(the bulldogs), who are always sworn m as special constables.

If occasion arose the proctor could ariest a suspected woman and
have her taken to the Spinning House (for which Hobson the

carrier had left an endowment); the next day the woman was
brought before the vice-chancellor, who had power to commit
her to the Spinning House; as a general rule the sentence was
not for a longer period than three weeks. For this purpiose the

vice-chancellor sat in camera and the jurisdiction had nothing

to do with that of the vice-chancellor's court. In 1898 attention

was called to this procedure by the case of a girl named Daisy

Hopkins, who was arrested and committed to the SpinnmgHouse.
Application was made on her behalf to the Queen's Bench Divi-

sion for a writ of habeas corpus, and when the application came

on it appeared that there h^ been a technical irregularity (the
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prisoTMjr not having been formally charged when brought before

the viee-cltancellor); so the writ was granted and the prisoner

released. She afterwards broughtm action against the proctor,

which failed. Xt was now decided to alx)lish the practice of

hearing these ease*} ^ camefa The whole practice was, how-
ever, objected to by the authorities of the town, and after

conference an agreement was arrived at, the proctorial juris-

diction over persons not members of the university being

abolished (1904).

PROCURATIOH (Lat proeurare^ to take care of), the action

of taking care of, hence management, stewardship, agency.

The word is appfied to the authority or power delegated to a

procurator, or agent, as well as to the exercise of such authority

e\ pressed frequently by procuration {pei procuraitonem),

or shortly per pro , or simply p p» In ecclesiastical law,

procuration ts the providing necessaries for bishops and arch-

deacons during their visitations of parochial churches in their

dioceses. Procuration at first took the form of meat, drink,

provender, and other accommodation, but it was gradually

compounded for a certain sum of money. Procuration is merely

an ecclesiastical due, and is suable only in a spiritual court.

In those dioceses where the bishop’s estates have vested in the

ecclesiastical commissioners procurations are payable to the

commissioners who, however, have abandoned their collection

(Phillimore, Ecc, Law, 2nd cd
, 1895, PP 1060) Pro-

curation 16 also used specifically for the negotiation of a loan

by an agent for his client, whether by mortgage or otherwise,

and the sum of money or commission paid for negotiating it is

frequently termed procuration fee

The Engksh criminal taw makes the provision or ai^temptcd

provision of any girl or woman under twenty-one years of age for

the purpose of illicit intercourse an offence, known as procuration

(See PaosTXTUTioN

)

PROCURATOR (Lat. promtare, to take care of), generally

one who acts for another With the Romans it was applied

to a person who maintamed or defended an action on behalf

of another, thus performing tlic functions of a modem attorney

Roman families of importance employed an official corresixind-

mg to the modem steward and frequently called the procurator.

Later the name was applied especially to certain imperial oflfi-

cials m the provinces of the Roman Empire With the estab-

lishment of the impenal power under Augustus, the emperor

took under his direct government those of which the condition

or Situation rendered a large military force necessary. Here
certain officials, known as the procuratores Caesaris, took the

place occupied by the quaestor in the senatorial provinces. 'Fhcy

were either equitesor freedmen of the Caesar and their office was
concerned with the interests of the fisms (the public property

of the Caesar) They looked after the taxes a id paid the

troops. There were also officials beanng this title of procuratores

Caesans in the senatorial provinces They collected certain

dues of the fiscus which were mdependent of those paid to the

aerarium (the property of the senate). This organization
|

lasted with some modifications until tne 3rd century. The
procurator was an important official in the reorganized empire

of Diocletian

The title remained all through the middle ages to desenbe very

various officials. Thus it was sometimes applied to a regent

acting for a king during his minonty or absence; sometimes
it appears as an alternative title to seneschal or dapifer It

preserved its legal significance in the title of procurator arti-

marum, who acted as solicitor or proxy in the ecclesiastical

courts, and was so called because these courts dealt with matters

affecting; the spiritual interests of the persons concerned. The
economical significance remained in such titles as procurator

anniversariorum, the exactor of dues for the celebration of anni-

versaries; this office was assigned to hymen. 'The procurator

drapent was entrusted with the administration of matters per-

taining to the art of cloth-makmg. The procurator duplarum
was the collector of fines in certain churches from absent canons,

&c« The officials entrusted with the administration of the

goods of a chuith were called variously procurator ecckiiac,

procurator parextatis^ procurator umversitatts Bisliops and
bishops-elect frequently described themselves by the title of

procut atores eccleszarum. The prior of a dependent rekgioiis

house was sometimes styled procurator obeditnUae The official

who repres*ented the public interests m the courts of the
inquisition was known as the procurator fidet. The administrator

of the affairs of a large community was sometimes called the

procurator syndtexiSy the admmisLrator of goods left to the poor,

procurator pauperuni. In monostei les the econotnus was, and
19, sometimes described as procurator. Thus the procurator

has stiH the administration of material affairs m every Domini?-

can priory. Procurator dt San Marco was a title of honour in

the republic of Venice. There were nine official procurators

and numerous distinguished persons bearing the honorary
title.

The term procurator (Fr. procureur) is used in those countries

whose codes are based on the Roman civil law for certain

officials, having a representative character, in the courts of

law. Thus under the ancien rigvtne in France the procureun
du rot were the representative of the Crown m all causes

(see France . Law and Insiitutxom), and now the procureurs

genirattXy and under them the procureurs substtfuis, procureurs

de la repubhque and procureurs stiD represent the mtniHire

public in the courts In Scotland the procurator is a law
agent who practises in an inferior court. A procurator in

S<otland has been, since the Law Agents Acts 1873, exactly

m the same legal position as other law agents. The procurator-

fiscal IS a local officer charged with the prosecution of crimes.

He IS appointed by the sheriff. He also performs the duties

of an En^sh coroner by holding inquiries into the circumstances

of suspicious deaths. A common English form of procurator

IS proctor {q v ).

bec ‘"ir William Smith, Dictionary of Greek and Roman Antiquities
(3rd ed

,
1890-1891), and Du Oingc, Glossanum mediae et infimae

latinitahs (new ed by L. Favre, Niort, 1883) (E. O'N
)

PRODICUS OF CEOS (b e, 465 or 450 b.c.), a Greek humanist
of the first period of the Sophistical movement, known as

the precursor of Socrates ” He was still living in 399 b c.

He came to Athens as ambassador fiom Ceos, and became
known as a speaker and a teacher. Like Protagoras, he pro-

fessed to tram his pupils for domestic and civic affairs; but it

would appear that, while Protagoras’s chief inj^truments of

education were rhetoric and style, Prodicus made ethics promi-
nent in his curriculum. In ethics he was a pessimist. Though
he discliarged his civic duties m spite of a frail physique, he

emphasized the soriows of hfe, and >et he advocated no hope-

less resignation, but rather the remedy of work, and took as his

model Heracles, the embodiment of virile activity. The in-

fluence of his views may be recognized as late as the Shepherd

of Hermas His views on the origin of the belief m tjie gods

IS strikingly modem. First tame those great pov^ers whuh
benefit mankind (comparing the worship of the Nile), and after

these the deified men who have rendered services to humanity.

But he was no atheist, for the pantheist Zeno spoke highly of

him. Of his natural philosophy we know only the titles of

his treatises On Nature and On the Nature of Man, His chief

interest is tliat he sought to give precision to the use of words

Two of his discourses were specially famous; one, “On
Propriety of Language,” is repeatedly alluded to by Plato; the

other, entitled contained the celebrated apologue of

the Choice of Herades, of which the Xenoiffiontean Socrates

{Mem, 11. I, 21 seq
)
gives a summary. Theramcnes, Euripides

and Isocrates are said to have been pupils or hearers of Prodicus.

By his immediate successors he was varioualy estimated : Plato

satirizes him tii the early dialogues; Aristophanes m the

Tayrjvurrai calls him “a babbhng brook”; Aeschines the

Socratic condemns him as a sophist.

See Spengel, Artvum scrtptore$,pp, 45 sqq.; Weloke^ ‘‘Prodkos
der Vorgaoger des Sokratea '' m Kkstmsches Musmm (1833), and m
Kletne ^hrtfUn, iu 393: Hummel, De Prodwo Sophista pLeiden,

1846) ; Cougny, De Prodico Ceio (Paris, x858]|.
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PRODIGY, an extraordinary or wonderful thing, person,

event, something which excites amazement and astonish-

ment. The term hes been particularly applied to children

who display a precocious genius, especially in music. The
German expression Wunderhtnd has of late been often adopted
by those who have found the name infant prodigy ” too

reminiscent of the mfant phenomenon ** familiar to readers of

Dickens. The Lat. prodigium, an omen, portent, an abnormal

or monstrous event, is probably not to be derived from pro

and dicerey to foretell, prophesy, but rather, on the analogy of

adagtum, adage, aphorism, from pro {prot before a vowel), and
the root of atOy I say.

PRODUCTION (Lat. produettonem, from producerey to pro-

duce), in general, the act of produemg, or bringing forth. Pro-

duction, in contrast with distribution and consumption, is one

of the great divisions which all treatises on economics make in

dealing with the subject, and as such it is defined in every text-

book and Its elements and processes dealt with at length J R
McCulloch’s definition may be given as one difficult to improve
on • by production, in the science of political economy, ue
are not to understand the production of matter, for that is the

exclusive attribute of Omnipotence, but the production of

utility, and consequently of exchangeable value, by appro-

priating and modifying matter already in existence, so as to

fit It to satisfy our wants, and to contribute to our enjoyments ”

W. S. Jevons says, “ production is one of the very few happily

chosen terms which the economist possesses. Etymologically

the term implies that we draw wealth forth, and this is the

correct idea of production ” Though the mere definition of

“ production ” as the creation of utilities is apparently simple

enough, the treatment of the subject has varied from time to

time in proportion to the changes which economic science has

Itself undergone; it has been said that the theory of production

IS based on unalterable natural facts, but even this cannot be

too absolutely stated, for the organization of production changes
with social growth Much discussion has, during the growth
on the science of economics, centred round what is and what is

not productive or unproductive, and as to the relative importance
of the functions of production and distribution

See E Canaan's Htstory of the Theories of Production and Distri-

bution (1893), and the standard tieatiscs on economics. Also the
aiticloa, C^piiAL , Value j Wealih

PROFANITY, irreverent or blasphemous language, swearing,

by the use ol words casting derision on sacred or divine things,

especially the taking of the name of God m vain (see Blasphemy
,

and Swearing) The word “ profane,” derived from Lat.

profanutn, outside the temple {fanum)y hence opposed to sacrum
or rehgtosum, in the sense of not sacred, common, is used in

English not only as meaning irreverent, or blasphemous, but
also in the senses of the original Latm, not initiated into sacred

mysteries, hence, lay, secular, or as referring to subjects not

connected with sacred or biblical matters, e g, profane literature,

history, &c.

PROFESSOR (the Latm noun formed from the verb profiteriy

to declare publicly, to acknowledge, profess), a term now
properly confined to a teacher of a special grade at a university.

Its former significance of one who has made **
profession ” or

open acknowledgment of religious belief, or, in particular, has
made a promise binding the maker to a religious order, is now
obsolete The educational use 1$ found in post-Augustan Latin,

and profiteri is used by Plmy (JEp, 11. 18, 3, iv. ii, 14), absolutely,

m the sense of “ to be a teacher/* an extension of the classical use

in the sense of to practise, profess a science or art, ^.g. profitert

JUS, tnedtetnatn, philosophtam, &c. In the universities of the middle
ages the conferring of a degree in any ^ulty or bi:w:h of

learning meant the right or qualification to teach m tfiat faculty,

whence the terms magtsier, master,” and doctor for those

on whom the degree ha^ been granted. To these names must
be added that of professor,” The three titles of Master,

Doctor, Professor, were in the middle ages absolutely synony-
mous ” (H Rashdall, The Universtues of Europe in the Middle
Ages, 1895, h 2x), At Pans m the faculties of theology,

medicine and arts professor is more frequently used than
doctor but less so than magtsier, at Bologna the teachers of law
are known as professores or doctares fid.). From this position to

that of the holder of an endowed “ chair,” the occupant of
which IS the pnncipal public teacher of the particular faculty,

the evolution was gradual. The first endowed professorship

at Oxford was that of divinity, founded by the mother of

Henry VII. m 1497 (? 1502) and named after her the ‘‘ Margaret

Professorship.^^ The foundation of the regius professorship by
Henry VIII., m 1546 no doubt, as the New English Dictionary

points cut, tended to the general modern use of the word. Sub-
ordmate public teachers m faculties or m subjects to which a
professonal ‘‘ chair ” is attached, are known as “ readers

”

or “ lectmers,” and these titles are also used for the principal

public teachers m subjects which have not reached professorial

rank.

PROFILE, an outline or contour drawing, particularly the

diawing of the outline of the human face as seen from the side,

or in architecture the contour of a part of a building, of a
mouldmg, &c

,
as shown by a vertical section. In fortification

the “ profile ” of an earthwork is an outlme of a transverse

section and gives the relative thickness; so a work is said to

be “ of strong ” or “ of wepk ” profile. The Fr profily formerly

poriil, pourfil, Ital profUo, proffUOy are formed from Lat. pro,

and filaie, to draw a line, filumy thread

Ihe French pourfil also gave English “purfle/* to embroider
the edge of a fabric with gold or other thread, this was further
corrupted to 'purl," now often wrongly spelt "pearl," an mverted
stitc h in knitting

PR0F1T*SHARING (t e between employer and employed),

a method of remunerating labour, under which the employees
receive, m addition to ordinary wages, a share of the profit

which the business realizes. The term is not mfrequently used
loosely to include many forms of addition to ordinary wages,

such as bonus on output or quality, gam-sharmg and product-

bearing Yet strictly, where an employee or a group works for

a share of the product, or is paid so much in addition to ordinary

wi^es m proportion as the product exceeds a certain quantity,

or the quality exceeds a certain standard, m neither of these

cases have we profit-sharing, for the net result of the business

may be a large profit or a sroall one or a loss, and the employee’s

claim IS unaffected. In the same wav if a workman is employed
on the basis that if in doing a particular job he saves something

out of a stipulated time of labour, or a stipulated amount of

materials, he shall receive m addition to ordmary wages a pro-

portion of ttie value so saved, that is technically gain-sharing,

not profit-sharing Even where the bonus depends stiictly

on profit, It IS not reckoncKl as profit-sharing, if it is confined to

the leading employees.

An agi cement is of the essence of the matter It is not profit-

sharing where an employer takes something from his profits

at fits own will and pleasure, and gives it to Ins employees.

Strictly such gifts m cash are gratuities, while, when they take

other forms, such as better houses, libraries, recreation rooms,

provision for sickness and old age, all given at the will of the

employer, we have paternalism. Such benefits thus taken ex-

pressly from profits and varying more or less with the amount
of profit certainly approach true profit-sharing : they are some-

times called “ indeterminate ” profit-sharing. Though many of

tlie above methods of remunerating, or ben^tmg, the employed
are from time to time included under profit-sharing even by

wnters of repute, the strict sense of the term was defined by the

international congress on profit-sharing m 1S89 as "an agree-

ment freely enter^ into by which the emplos ed receives a share

of profits determined m advance.” It does not follow that the

agreement must be actually enforceable at law, some employers

to protect themselves from litigation stipulate that it shall

not be.

Profit-sharmg, in the loose sense, must be of untold antiquity

;

the fiist great example of profit-sharmg m the strict sense is

that of the Parisian bouse-pamter, Edme-Jean Leclaire, ** The
Father of Profit-shanng.” In 1842 he was enjoying 300 men
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on day wages. By greater zeal and intelligence and less waste,

not necessarily by harder work, he reckoned they could save

£3000 a year; and he made it their interest to do so by arranging

that they should receive the greater part of the saving them-
selves. Tins arrangement proved a very great success; the

material gain to the men and the improvement in their morale

were marked, and Leclairc, who began life with nothing and
died worth £48,000, always mamtained that, without the zeal

drawn out m his men by profit-sharing, he never could have
made so large a business or gamed so much wealth. In 1908

the system was still in active operation in the firm. Its mam
features are as follows ; after paying 5 % interest on the capital,

and small sums as wages of superintendence to the two manag-
mg partners, the remaming profit is divided into four parts,

one of which goes to the managing partners, one to the Mutual
Aid Society, and the remaining half to the employees as a
dividend on their ordinary wages, exclusive of piece-work and
overtime, on which no dividend is paid. The Mutual Aid
Society is a registered body, and is a Umited partner m the

firm, the liability of the two managing partners being unlimited

and the control resting entirely in their hands. The benefits

of the Mutual Aid Society, and of the profit-sharing generally,

are enjoyed m the mam by all the employees of the busmess,
but certain advantages are confined to a limited number of

permanent employees

Leclaire’s system attracted the marked interest of John
Stuart Mill and other English economists, and in 1865-1867 a
number of experiments in profit-sharing—or as it was then called,

industrial partnership—were made in England, the most noted
being that of Henry Bnggs, Son & Co

,
at their collieries in

Yorkshire The mam object m this case was to detach the

workmen from the trade union and attach them to the firm.

In other ways the experiment was very successful, and £40,000
was divided as bonus on wages in mne years, but the mam object

was not attained; and when the price of coal fell heavily after

the inflation of 1873 Briggses men jomed the strike to resist

a reduction of wages, and the experiment came to an end.

The present extent of profit-sharing, though m itself con-

siderable, IS but small m comparison with the vast extent of

the world’s commerce and industry, and except m one of its

developments, co-partnership, it can hardly be said to be making
progress In 1906 there were m the United Kmgdom and its

colonies 65 ordinary firms practising profit-sharing m its strictest

sense, and 17 others known to have adopted and not known
to have discontinued it, making 82 in all as against 92 in 1901,

and loi m 1894. On the other hand the number of employees
had grown from 28,000 in 1894 to 48,000 in 1906 In addition

about one-fourth of the workmen’s co-operative societies in

Great Britain (see Co-operation) practise profit-sharing with

perhaps 30,000 employees.

In 1894 It was found that there were more profit-sharing firms

m the British Empire than in any other country, and this is

probably still true. The only rival is France, where, however,
the term “ participation aux b^n^fices ” is used in a wider sense.

There are also important examples m Germany, the United
States, Switzerland (where the state once applied the system
in the postal service, and still does in the telegraphs), in Hol-
land, m the socialist co-operative societies of Belgium, and
elsewhere.

Profit-sharing has been quickly abandoned in many instances,

for various reasons, there were no profits to divide; the small

bonus given seemed to have no effect; the hope of detaching
the men from their union, or contenting them with lower wages,
was not realized; or the business passed mto unsympathetic
hands. On the other hand, one lasting success m such a matter
proves more than many short experiments which failed, and
profit-sharing has been splendidly successful where some high-
minded man has breathed into it the spirit of partnership. Often
It has been a step to actual partnership; the workman has not
only received a share of profit, as adcM remuneration of his

labour, but been led on to invest in the capital of the business,
and as a shareholder, to take his share of the profits paid on

capital, as well as of responsibility, of loss if any, and of control.

This system of profit-sharing plus shareholding is now known
as co-partnership (see Co-operation), and is m^ing undoubted
progress. It is exemplified m nearly all profit-sharmg co-

operative societies, and in a growing number of busmesses of

non-co-operative origin which accumulate part or the whole

of labour’s profit in shares. In 1908, in the Famihst^re of Guise

the whole capital of £200,000 belonged to the workers and a

few retired workers, m I^eclaire’s old business the Mutual Aid
Fund owned half; in the Laroche-Joubert paper-works the em-
ployees owned more than two-thirds In the South Metropolitan

Gas Co. the employees owned £327,000 and elected three of

the nine directors. It would seem to be in this direction, as

a step to full partnership, that profit-sharmg has a great future

before it

Bibliography—A large number of works arc noted in the
IntemcUtonal Co-operative Bibliography (London, 1906 ; International
Co-operative Alliance) The following may be specially mentioned
Sedley Taylor, Profit-sharing between Capital and Labour (London,
1884 ;

NewYork, 1886) , N P Gilman, Profit-sharing between Employer
and Employed (London and New York, 1892), and N. P. Gilman,
A Dividend to Labour (London and Boston. 1900) , Board of Trade
Report by D F Schloss, on Profit-sharing (London, 1894 ;

with
yearly addenda m the Labour Gazette)

^
D. F. Schloss, Methods of

Industrial Remuneration (London, 1894) , Victor Bohmert, Die
betheihgang 1878, and Dresden igoj), Publico tions of the
SoctSU ^ur l*itude de la participation (Pans, 1879 and onwards),
Albert Trombert, Guide pratique de la participation (Pans, 1892),
International Co-operative Alliance publications, especially Report
of Fifth Congress (London, 1902), I^abour Co-pjirtnershin Associa-
tion Reports and Pubhcations (London, 1883, and onwards)*

(A \Vi *)

PROGNATHISM (Gr. wpd, forward, and yydOo^, jaw),

the term applied by ethnologists, with its opposite Ortho-

gnathism {6p66^, straight), to describe the varymg degrees of

projection of the upper jaw, which itself is determined by the

angle made by the whole face with the brain-cap Eury-
gnathtsm {€vpTk, wide) is the lateral projection of jawbones so

characteristic of the Mongolic races (See Craniometry )

PROGNOSIS (Gr Trpdyvaxrts, knowledge or recognition before-

hand, from irpoytyvcocTKftv, to know beforehand; cf. prognos-

tication,” prediction), a term used in modem medicine, as it was
in Greek, for an opinion, forecast or decision as to the piobable

course, duration and termination of a case of disease. It is

to be distinguished from “ diagnosis ” (Gr SidyvoKrig^ Siaytyvwo-Acti/

to distmguish), the determination or identification of a

disease m a particular case from an mvestigation of its history

and symptoms.
PROGRAMME, or Program, in its original use, followmg

that of Gr. irpoypafifjui, a public notice {7rpoypd^€LVj to make
public bv writing), now chiefly m the sense of a printed notice

contammg the items of a musical concert, with the names of

the pieces to be performed, the composers and the performers,

or of a theatrical performance, with the characters, actors,

scenes, &c. In a wider sense the word is used of a syllabus or

scheme of study, order of pmceedings or the like, or of a cata-

logue or schedule containing the chief pomts m a course of action,

and so, politically, in the sense of a list of the principal objects

on which a party proposes to base its legislative course of action,

as in the “ Newcastle Programme ” of 1891, drawn up by the

Liberal Federation. The spelling ‘‘ program,” now general

in America, was that first in use m England, and so continued

till the French form “ programme ” was adopted at the

beginning of the 19th century. The Neiv English Dteiionary

considers the earlier and modem American spelling preferable,

on the analogy of “ diagram,” telegram,” ‘‘ cryptogram ” and

the like. Scott and Carlyle always used program.”

PROGRAMME MUSIC^ a musical nickname which has passed

into academic currency, denotmg mstrumental music without

words but descriptive of non-musical ideas. Musical sounds

lend themselves to descriptive purposes with an ease which

is often uncontrollable. A chromatic scale may suggest the

whistling of the wmd or the cries of cats; reiterated staccato

notes may suggest many things, from raindrops to the cackling

of hens. Again, though music cannot directly imitate anything
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in nature except sounds, it has a range of contrast and a power
of climax that is profoundly emotional in effect; and the emotions

It calls up may resemble those of some dramatic story, or those

produced by the contemplation of nature. But chromatic

scales, reiterated notes, emotional contrasts and climaxes, are

also perfectly normal musical means of expression; and the

attempts to read non-musical meanings into them are often

merely annoying to composers who have thought only of the

music. Some distinguished writers on music have found a
difiicultv in admitting the possibility of emotional contrasts

and climaxes m an art without an external subject-matter.

But it is impossible to study the history of music without coming
to the conclusion that in all mature periods music has been

self-sufficient to this extent, that, whatever stimulus it mav
receive from external ideas, and however much of these ideas it

may have embodied m its structure, nothing has survived as a

permanently intelligible classic that has not been musically

coherent to a degree which seems to drive the subject-matter

into the background, even m cases wffiere that subject-matter

is naturally present, as in songs, choral works and operas In

short, since sound as it occurs m nature is not sufficiently highly

organized to form the raw material for art, there is no
natural tendency in music to include, as a “ subject,*’ any item

conceivable apart from its artistic embodiment. Explicit

programme music has thus never been a thing of cardinal

importance, either in the transitional periods m which it has

been most prominent, or m the permanent musical classics.

At the same time, artistic creation is not a thmg that can be

governed by any a prion metaphysical theory; and no great

artist has been so ascetic as always to resist the mclination to

act on the external ideas that impress him. No composer

writes important music for the voice without words
;
for speech

is too ancient a function of the human voice to be ousted by
any a prion theory of art; and no really artistic composer, hand-

ling a living art-form, has failed to be influenced, sooner or latei

,

by the words which he sets. It matters little if these words be

in themselves very poor, for even false sentiment must make
some appeal to true experience, and the great composers are

quicker to seize the truth than to criticize its verbal presenta-

tion or to suspect msincenty. The earliest mature musical

art was, then, inevitably descriptive, since it was vocal. So
incessant is the minute onomatopoeia of i6th-centurv music, both
m the genuine form of sound-pointing {Tonmalerei) and in the

spurious forms to which composers were led by the appearance
ot notes on paper {e g quick notes representing ** darkness

”

becau^'C they are printed black 1 ) that there is hardly a page
in the productions of the golden age of musia which has not

its literary aspect. Programme music, then, may be expected

to derive many of its characteristics from ancient times; but
It cannot properly be said to exist until the rise of instrumental

music, for not until then could music be based upon external

ideas that did not arise inevitably from the use of words or

dramatic action.

The resources of the modern orchestra have enabled recent

composers to attam a realism which makes that of earlier

descriptive music appear ridiculous; but there is little to choose

between classics and modems in the intellectual childishness

of such realism. Thunderstorms, bird-songs and pastoral

effects galore have been imitated by musicians great and small

from the days of the Fitzwilliam Virginal Book to those of the

episode of the flock of sheep in Strauss's Don Quixote, And,
while the progress in realism has been so immense that the only

step which remains is to drive a real flock of sheep across the

concert-platform, the musical process implied thereby has been

that from inexpensive to expensive rubbish. What is really

important, m the programme music of Strauss no less than that

of the classics, is the representation of characters and feelings.

In this respect the classical record is of high interest, though

the greatest composers have contributed but little to it. Thus
the Bible Sonatas of J. Kuhnau (published m 1700) and Bach's
early Capncao on the Departure of a Beloved Brother, which is

closely modelled on Kuhnau's programme music, show very
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markedly the tendency on the one hand to illustrate characters
and feelings, and on the other hand to extract from their pro-
^ammes every occasion for something that would be a piece of
incidental music if the stones were presented as dramas. Thus,
though Kuhnau m his naive explanatory preface to his first

Bible sonata seems to be trying, like a child, to frighten him-
self mto a fit by describing the size and appearance of Goliath,

in the music it is only le braoate of Goliath that are portrayed
Thus the best movement in the Goliath sonata is a figured

chorale {Aus tiefer Noth schrei* tch zu Dir) representing the
terror and pxayers of the Israelites. And thus the subjects of

the other sonatas {Saul cured by David's mu^tc) The Marriage

of Jacob) Hezektah; Gideon) and The Funeral of Jacob) arc

in various quaint ways music^ because ethical, though Kuhnau ’s

conceptions are far better than his execution. In the same way
Bach makes his Caprtccto descriptive of the feelmgs of the

anxious and sorrowing friends of the departmg brother, and
his utmost realism takes the form of a lively fugue, very much in

Kuhnau ’s best style, on the themes of the postilion’s coach-hom
and cracking whip. Even Buxtehude’s musical illustrations

of the nature and characters of the planets ” are piobably
not the absurdities they have been hastily taken or by writers

to whom their title seems nonsensical, for Buxtehude would,

of course, take an astrological rather than an astronomical

view of the subject, and so the planets would represent

temperaments, and their motions the music of the spheres.

Nearly all the harpsichord piec^ of Couperm have fantastic

titles, and a few of them are descriptive music His greater

contemporary and survivor, Rameau, was an opera composer
of real importance, whose harpsichord music contains much
that IS ingeniously descriptive La Poule, with its theme
mscribed co-co-co-co-co-co-cocodai, ” is one of the best

harpsichord pieces outside Bach, and is also one of the most
minutely realistic compositions ever wTitten. French music
has always been remarkably dependent on external stimulus, and
nearly all its classics are either programme music or operas.

And the extent to which Rameau’s jokes may be regarded as

typically French is indicated by the fact that Haydn apologized
for his imitation of frogs m The Seasons, saymg that this “ fran-

zosische Quark ” had been forced on him by a friend. But
throughout the growth of the sonata style, not excepting Haydn’s
own early work, the tendency towards gratuitously descrip-

tive music is very prominent, and the symphonies of Dit-

tersdorf on the Metamorphoses of Ovid are excellent examples
of the way m which external ideas may suggest much that is

valuable to a musician who struggles with new forms, while at

the same time they may serve to distract attention from points

in which his designs break down. (See Symphonic Poem )

Strict accuracy would forbid us to include in our survey such
descriptive music as com.es in operatic overtures or other pieces

m which the programme is really necessitated by the conditions

of the art; but the line cannot be so drawn without cutting off

much that is essential From the time of Gluck onwards there

was a natural and steady growth m the descriptive powers of

operatic music, which could not fail to react upon purely in-

strumental music; but of programme music for its own sake

we may say there is no first-rate claNSic on a large scale before

Beethoven, though Beethoven himself could no more surpass

Haydn in illustrating an oratorio text (as m the magnificent

opening of The Creation) than Haydn could surpass Handel,

Mozart’s Musikalischer Spass is a solitary example of a special

branch of descriptive music; a burlesque of incompetent per-

formers and incompetent composers. The lifelike absurdity

of the themes with then caricature of classical formulas; the

inevitable processes by which the howlers ” in composition

seem to arrive as by natural laws, further comphoated by
the equally natural laws of the howlers in performance, and
the unfailing atmosphere of good nature with which Mozart

satirizes, among other things, his own style; all combme
to make this work very mtwesting on paper. The effect in

performance is astonishing; so exactly, or rather so ideally, is

the squahd effect of bad structure and performance kept at a
XXII. 14 a
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constant level of comic interest (In the Leipzig edition of the

parts of this work the modern editor has adaed a new and
worthy act to Mozart’s glorious farce by correcting and question-

ing many of the mistakes 1) Mozart’s burlesque has remamed
unapproached, even m dramatic music. Compared \/ith it,

Wagner s portrait of Beckmesser m Die Meistersinger seems
embittered in conception and disappomtmg m comic effect

Mendelssohn is said to have had a splendid faculty for ex-

temporizing similar musical jokes. His Funeral March of

Pyramus and Thisbe m the Midsummer Ntgkt*s Dreamy and
Cornelius’s operatic tno in whidi three peisons Cvinjugate the

verb Ich sierhe den Tod des Verraters, are among the few ex-

amples of a Ixirlesque in which there is enough musical sense

to keep the joke alive. Such burlesques have their bearing

on pre^ramme music, m so far as they involve the musical por-

trayal of character and give opportunity for masterly studies

of the psychoic^ of failure. Their special resources thus play
a large part m the recent development of the symphonic poem
by Richard Strauss, whose instrumental works avowedly
illustrate his cheerfully pessimistic views on art and life

But into the mam classics of programme music this kind of

characterization hardly enters at all

Beethoven was three times moved to Ovsenbe some of his pro-

foundest music to an external source In the first instance,

that of the Ermca SympJumyj he did not really produce anything
that can fairly be called programme music Napoleon, before

he became emperor, was his ideal hero, and a triumphant

symphony, on a gigantic scale and covering the widest langc
of emotion expressible by music, seemed to him a tribute due
to the liberator of Europe; until the liberator became the tyrant

That the slow movement should be a funeral march was, in

relation to the heroic tone of the work, as natural as that a
symphony should have a slow movement at all There is no
reason in music why the idea of heroic death and mourning
should be the end of the representation of heroic ideals. Hence
it IS unnecessary, though plausible, to hear, m the lively whisper-

ing opening of the scherzo, the babel of the fickle crowd that

soon forgets its hero; and the criticism which regards the finale

as ** an inappropriate concession to sonata foi*m ” mav be dis-

missed as merely unmusical without therefore l^ing literary

Beethoven’s next work inspired from without was the Pastoral

Symphony] and there he records his tlieory of programme
music on the title-page, by calling it rather the expression of

feeling than tone-painting ” There is not a bar of the Pastoral
Symphony that would be otherwise if its programme ” had
never been thought of either by Beethoven or by earlier com-
posers Tlie nightingale, cuckoo and quail have exactly the
same function m the coda of the slow movement as dozens of

similar non-thematic episodes at the close of other slow move-
ments {e g in the violin sonata Op. 24, and the pianoforte sonata
m D minor). The meny meeting of country folk ” is a subject
that lends itself admirably to Beethoven’s form of scherzo {q,v )

,

and the thunderstonn, which interrupts the last repetition of
this scherzo, and forms an introduction to the finale, is none the

purely musical for being, like several of Beethoven’s inven-
tions, without any formal parallel in other works. Beethoven’s
Baitle Symphofiy is a clever pot-boiler, which, like most musical
representations of such noisy things as battles, may be disregarded
111 the study of serious programme music His third great ex-
ample IS the sonata I^s Adteux, Vahsence et le relour. Here,
again, we have a monument of pure sonala form; and, what-
ever light may be thrown upon the musical interpretation of the
work by a knowledge of the relation between Beethoven and
his fnend and patrcwi the archduke Rudolph and the ciraim-
stances of the archduke’s departure from Vienna during the
Napoleonic wars, far more light may be thrown upon Beethoven's
feelings \sy the study of the mnsic m itself. This ought ob-
viously to be true of all successful programme music; the music
ought to illustrate the programme, but we ought not to need
to team or guess at quantities of extraneous information m
order to understand the music. No doubt much ingenuity may
be spent in tracing external details (the end of the fim move-

ment of Les Adteux has been compared to the departure of a
coach), but the real emotional basis is of a universal and musical

kind. The same observations apply to the overtures to CoriUan,

Egpuint and Leonora ; works in which the origin ais music for the

stage IS so far from distracting Beethoven’s attention from
musical form that the overture whicJi was at first most insepar-

ably associated with the stage and most irregular m fonn

Leonora No. 2) took final shape as the most gigantic formal

design ever embodied in a smgle movement {Leonora No, 3),

and so proved to be too large for the final version of the

opera for which it was first conceived Beethoven’s numerous
recorded assertions, whether as to the picture ” he bad in his

mmd whenever he composed, or as to the ** meaning ” of any
particular composition, are not things on which it is to rely.

Many of his fnerids, especially his first biographer, Schindler,

irritated him into putting them off with any nonsense tliai

came into his head. Composers who have much to express
cannot spare time for expressing it in other terms than those

of their own art.

Modem programme music shows many divergent tendencies,

the least significant of which is the common habit of giving fan-

tastic titles to pieces of instrumental music after they liave been
compo'?ed, ixa was the case with many of Scluimann’s pianoforte

lyncs Such a habit may conduce to the immediate popularity

of the work>, though it is apt to impose on their interpretation

limits which might not quite satisfy the composer himself

Blit there is plenty of genuine programme music in Schumann’s
rase, though, as with Beethoven, the musical sense throws far

more light on tJie programme than the programme throws upon
the music Musical people may profitably study ETA. Hofi-

mann and Jean Paul Richter in the light of Schumann’s Novel-

kites and Kretslenana

;

but if they do not already understand

Schumann’s music, Jean Paul and Hoffmann wUl help them
onlv to talk about it. The popular love of fantastic titles for

music affected even the most abstiact and academic composers
during the romantic period No one wrote more programme
music than Spohr

,
and, strange to say, while Spohr’s programme

constantly interfered with the externals of his form and ruined

the latter part of his symphony Dte Wethe der Tone, it did not

in any way help to broaden tiis style. Mendelssohn’s Scotch

and Italian syn^iphonies, and his Hebrides Overture, are cases

rather of what may be called local colour than of programme
music His Reformation Symphony, which he himself regarded

as a failure, and which was not published until after his death,

IS a composite production, artistically more successful, though

less popular, than Spohr’s Wethe der Tone, The overture to

the Midsummer Ntghfs Dream is a marvellous musical epitome

of Shakespeare’s play, and the one point which invites criticism,

namely, the comparative slightness and conventionality of its

second subject, may be defended as closely corresponding with

Shakespeare’s equally defensible treatment of the two pairs

of lovers.

The one composer of the mid-nineteenth century who really

lived on programme music was Berlioz, but he shows a
characteristic inability to make up his mind as to what he is

doing at any given moment Externals appeal to him with

such overwhelming force that, with all the genuine power
of his rhetoric, he often loses ^asp of the situation he thmka
he IS portraying The moonshine and the sentiment of the

Scene d^amour, in his Romeo and Juliet symphony, is

charming; and the agitated sighing episodes which occasion-

ally interrupt its flow, though not musically convincing,

are dramatically plain enough to anyone who has once read

the balcony scene: but when Berhoa thinks of the nurse

knocking or calling at the door his mind is so possessed

with the mere incident of the moment that he makes a realistic

noise without mtermpting the amorous duet. No idea of the

emotional tension of the two lovers, of Juliet’s artifices for

gaining time, and of her agitation at the mterruptionf of the

nurse, seems here to enter into Berlioz’s head. Agam, II the

whole thing is to be expressed in instrumental music, why do
we have, before the scene begins, real voices of persons in various



PROHIBITIONf—PROJECTION 427
degi*ees of conviviality returning home from the ball ? The
whole design is notoriously full of similar incongruities, of which

these are the more significant for being the most plausible. There
IS hardly a single work of Berlioz, except the Harold symphony
and the Symphonte fantaHique, in which the determination to

write programme music does not frequently yield to the impulse
to make singers get up and explain m words what it is all about.

The climax of absurdity is in the Symphonte junebre ei trtompkale,

written for the mauguration of the Bastille Column, and scored

foi an enormous militaiy band and chorus The first movement
IS a funeral march, and is not only one of Berlioz’s finest pieces,

but probably the greatest work ever written for a military band
The Apotheose chorus is in the form of a triumphal march
Because the occasion was one on which there would be plenty

of real speeches, Berlioz must needs write a connecting link

called Oratson junebre, consisting of a sermon delivered by a
solo trombone, piesumably for use m later performances. HiS
naive Gasconade genius prefers this to the use of the chorus I

Current modern criticism demands plausibility, though it

cares httle for intellectual soundness and while practically the

whole of Lfezt’s work is professedly programme music (wheie

it b not actually vocal), and though there 1$ much m it which is

incomplete without external explanation, Liszt is far too
** modern ” to betray himself into obvious confusion between
different planes of musical realism With all his unreality of

style, Liszt’s symphonic poems are remarkable steps towards
the attainment of a kmd of instrumental music which, whether
its form IS dictated by a programme or not, is any rate not

that of the classical symphony. 'I'he programmes of Liszt’s works
liave not always, perhaps not often, produced living musical

foim, a form, that is, in which the rhythms and proportions

axe neither stiff nor nebulous. Both in breadth of design and in

organization and flow, the works of Richard Strauss are as great

an advance on Liszt as they are more complex m musical, realistic

and autobiographical content Being, with the exception of

the latest French orchestral developments, incomptirably the

most important works illustrating the present state of

musical transition, they have given rise to endless disatssions

as to the legitimacy of programme music. Such discussions

are mere wmdmill-tilting unless it is constantly borne m
mind that no artist who has anything of his own to say will

ever be prevented from saying it, in the best art-forms attain-

able in his day, by any S(TupIes as to whether the antecedents

of his art-forms are legitimate or not. There is only one thmg
that IS artistically legitimate, and that is a perfect work of art.

And the only thmg demonstrably prejudicial to such legitimacy

in a piece of programme music is that even the most cultured

of musicians generally understand music better than they under-

stand anything else, while the greatest musicians know more
of their art than is dreamt of in gen(*ral culture. (D, F. T

)

PROHIBITION (Lat. prohtbere, to prevent), a term meanmg
the action of forbidding or preventing by an order, decree, &c.

The word is particularly applied to the forbidding by law of

the sale and manufacture of intoxicating liquors (see LiguOR
Laws and Temperance). In law, as defined by Blackstone,

prohibition is “ a writ diiected to the judge and parties of

a suit in any mferior court, commanding them to cease from
the prosecution thereof, upon a surmise either that the cause
originally or some collateral matter ansmg therein does not
belong to that jurisdiction, but to the cognisance of some other
court.” A writ of prohibition is a prerogative writ—that is to

say, it does not issue as of course, but is granted only on proper

grounds being shown. Befoie the Judicature Acts prohibition

was granted Sy one of the superior courts at Westminster; it

also issued m certain rases from the court of chancery. It is

now granted by the High Court of Justice. Up to 1875 the high
court of admiralty was lor the purposes of prohibition an inferior

court, But now the Judicature Act 1873, s. 24, it is provided
that no proceeding m the High Court of Juatioeor the court of

appeal is to be restramed by prohibition, a stay of proceedinga
taking its place where necessa^. The admiralty division being
now one ot the divisions of the High Courtcan therefore no longer

be restrained by prohibition The courts to which it has me<t
frequently issued are the ecclesiastical courts, and county and
other local courts, such as the lord mayor’s court of London,
the court of passage of the city of Liverpool and the court of
record of the hundred of Salford. In the case of courts of

quarter sessions, the same result is generally obtained by
ceriioran (see Writ). The extent to which the ecclesiastical

courts were restraanable by prohibition led to continual disputes
for centuries between the civil and the ecclesiastical authorities.

Attempts were made at different times to define the scope of

the writ, the most cocuspicuous mstances bemg the statute
Ctrcumspicie AgaUs,!^ Edw I. st. 4, Aritculb 9 Edw II

St. I
,
and the later Aritcuh dm of 3 Jac I., consisting of

the (laims asserted by Archbishop Bancroft and the reply of

the judges. The la\/ seems to be undoubted that the spiritual

court acting in spiritual matters pro salute amime cannot be
restiamed The difficulties arise in the application of the
prinaple to individual cases.

Prohibition bts either before or after judgment. In order

that proceedings should be restrained after judgment it is neces-

sary that want of jurisdiction in the infenor court should appear
upon the face of the proceedings, that the party seeking the pro-

hibition should have taken his objection in the inferior court,

or tlut he was in ignorance of a material fact. A prohibition

goes either for excess of jurisdiction, as if an erdesiastic'al court

were to try a claim by prescription to a pew, or for transgression

of clear laws of procedure, as if such a court were to require two
witnesses to piove a payment of tithes. It will not as a rule be

awarded on a matter of practice. The remedy m such a case

IS appeal Nor will it go, unless m exceptional cases, at the

instance of a stranger to the suit T]\t procedure in prohibition

IS partly common law, partly statutory. Application for a

prohibition is usually made ex parte to a ju^c in chambers
on affidavit. The application may be granted or refused.

If granted, a rule to show cause why a writ of prohibition should

not issue goes to the mfenor judge and the other party. In
prohibition to courts other than county courts pleadings in

prohibition may be ordered. These pleadings are as far as

possible assimilated to pleadings in actions They are rare in

practice, and aie orly ordered m cases of great difficulty and
impiortance.

Much learning on the subject of prohibition will be found in

the opinion of Hx Justice Wills delivered to the House of Lords

m The Mayor and Aldermen of London v. Cox (X867, L.R
2 Eng. and Ir. Appeals, 239).

In Scots law prohibition is not used in tho English sense. The
same result is obtained by suspension or reduction In tho United
States the Supreme Court has power to is^ue a prohibition to tho
distnct courts when proceeding as courts of admindty and mantime
junsclictioi) ^Io3t of the atatecs have also their own law upon the

subject, generally giving power to the supreme judicial autlionty

la tnc state to prohi^^it courts of inferior jurisdiction.

PROJECTION, m mathematiLS. If from a fixed point S
m space linea or rays be drawn to different points A, B, C, . .

,

m
space, and if these rays are cut by a plane m points A!, B^,

. . . the latter are called the pi ejections of the given points on

the plane. Instead of the plane another surface may be taken,

and then the pwints are projected to that surface instead of to

a plane In this manner any figure, plane or in space of three

dimensions, may be projected to any surface from any point

which IS called the centre of projection. If tho figure piQjectcd

is m three dimensions then this projection is tho same as that

used in what is generally known as perbpectvoe (^.v.).

In modem mathematics the word profeetten is often taken

with a slightly different meaning, supposing that plane figures

are projected into plane figures, but three-dimensional ones mto
three-dimensional figures. Projection in this sense, when treated

by co-ordinate geometry, leads in its algebraical aspect to tho

theory of linear substitution and nence to the theory of invariants

and co-vanants (see AbOEBRAic Forms).

In thia article projection will be treated from a purely geo^

metrical point of \ncw References like (G. 8 87) relate to the

article Geometry ; g ProjtecHve, m vol, xu
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§ I. Projechon of Plane htgures —Let us suppose we have in

space two planes ir and w. In the plane ir a figure is given having
known properties, then we have the problem to find its projection
from some centre S to the plane ir\ and to deduce from the known
properties of the given figure the properties of the new one

It a point A IS given m the plane ir we have to join it to the
centre S and find the point A' where this ray SA cuts the plane
T, it IS the projection of A. On the other hand if A' is given in
the plane ir

,
then A will be its projection in ir Hence if one

figure tn %s ihe projection of another in ir, then conversely the latter

ts also the projection oj the former
A point and its projection are therefore also called corresponding

points, and similarly we speak of corre^onding lines and curves, &c
§ 2 Wo at once get the following properties —
The projection of a point is a point, and one point only.

The projection of a line (straight line) is a line; for all points in
a line arc projected by rays which lie in the plane determined by S
and the Imo, and this plane cuts the plane ir^ in a line which is the
projection of the ^ivcn Ime

If a point lies tn a line its projection lies in the projection of the

line
The projection of the line joining two points A, B is the line which

joins the projections A', B' of the points A, B. For the projecting
plane of the hne AB contains the rays SA, SB which project the
points A. B

The projection of the point of intersection of two lines a, h ts the

point of tntersechon of the projections a\ b' of those lines

Similarly we get

—

The projection of a curve is a curve
The projections of the points of intersection of two curves are the

points of intersection of the projections of the given curves
If a line cuts a curve in n points, then the projection of the line

cuts the projection of the curve m n points. Or

—

The order of a curve remains unaltered by projection.

The projection of a tangent to a curve is a tangent to the projection

of the curve For the tangent is a hne which has two coincident
points in common with a curve.

The number ot tangents that can be drawn from a pomt to a
curve remains unaltered by projection Or

—

The class of a curve remains unaltered by projichon

§ 3. Two figures of which one is a projection of the other ob-
tained in the manner described may be moved out of the position
in which they are obtained They arc then still said to be one the
projection of the other, or to be projective or homographic. But
when they are in the position originally considered they are said to
be m perspective position^ or (shorter) to be perspective.

All the properties stated in §§ i, 2 hold for figures which arc
projective, whether they are perspective or not. There arc others
which hold only for projective figures when they *irc in pcrspcx^tive

position, which we shall now consider
If two planes w and ir' are perspective, then their line of inter-

section IS called the axis of projection. Any point in this line

coincides with its projection. Hence

—

All points tn the axis are their own projections Hence also

—

Every line meets its pt ejection on the axis

§ 4 The property that the lines jommg correst>onding points
all pass through a common point, that any pair of corresponding
points and the centre are in a line, is also expressed by saying that
the figures are co-lmear or co-polar, and the fact that both figures
have a line, the axis, in common on which corresponding lines meet
IS expressed by saying that the figures are co-axal.

The connexion between these properties has to bo investigated
For tins purpose we consider in the plane ir a triangle ABC, and

let the hnes BC, CA, AB be denoted oy a, b^ c The projection
will consist of three pomts A', B', C' and three lines a', h\ c\ These
have such a position that the Imes AA', BB', CC' meet in a pomt,
viz at S, and the points of intersection of a and a', b and b\ c and
c' lie on the axis (by § 2) The two triangles therefore are said
to be both co-linear and co-axal. Of these properties either is a
consequence of the other, as will now be proved.

If two triangles, whetfier tn the same plane or not, are co-hnear
they are co-axal. Or

—

If the lines AA\ BB', CC' jotntnf the vertices of two triangles meet
in a point, then the intersections of the sides BC and B'C', CA and
C'A', AB and A3' are three points tn a line Conversely—

If two triangles are co-axal they are co-hnear Or

—

If the intersection of the sides of two inangles ABC and A'B'C',
VIZ of BC and B'C', of CA and C'A', and of AB and A'B', he tn a
line, then the lines AA', BB', and CC' meet in a point

Proof—^Let us first suppose the tnai^les to be in different

places. By supposition the lines AA', BB', CC' (fig i) meet m
a point S. But three mtersectmg lines determme three planes,
SCB, SCA and SAB. In the first he the points B, C and also B', C'.

Hence the Imes BC and B'C' will intersect at some pomt P,
because any two Imes in the same plane intersect Similarly CA
and C'A' will intersect at some point Q, and AB and A'B' at some
pomt fiL These points P, Q, R lie m the plane of the tnaagle ABC
because they are points on the sidea of this triangle, and similarly
in the plane of the triangle A'B'C'. Hence they he in the intersection
of two planes—that is, m a line. This hne (PQR in fig i) is cedled

the axis of perspective or homology, and the intersection of
AA', BB', CC', i e S in the figure, the centre of perspective*

Secondly, if the triangles ABC
and A'B'C' he both m the same

E
lane the above proof docs not
old In this case we may con-

sider the plane figure as the pro-
jection of the figure in space of
w'hich wc have just proved the
theorem Let ABC, A'B'C' be
the co-lmcar triangles with S as
centre, so that AA', BB', CC'
meet at S Take now any point
m spac^ say your eye E, and
from It draw the rays projecting
the figure In the hne ES take
aiw point Sj, and in EA, EB,
EC take points A^, Hj, Cj respc*c-

tively, but so that b^. A,, Bj, C,
are not in a plane In tne plane
ESA which projects the line SjA,
he then the hne SjAj and also

EA'; these will thcTeforc meet in

a point Aj', of which A' will be the projection Similarly points
Bj

,
C,' are found Hence we have now m space two triangles

AjBjC, and A/B/C/ which are co-lmear They are therefore co-
axal, that IS, the points P„ Qj, Rj, where A^Bj, &c

,
meet will he

in a hne Their projections therefore he in a hne But these
arc the points P, Q, R, which were to be proved to he in a
hne

This proves the first part of the theorem The second part or
converse theorem is proved in exactly the same way For another
proof sec (G § 37]

§ 5 By aid ot this thcoicm we can now prove a fundamental
property of two projective plants
Let 5 be the axis, S the centre, and let A, A' and B, B' be tv/o

pairs of corresponding pomts which wo suppose fixed, and C, C' any
other pair of coiresponding points. Then the triangles ABC and
A'B'C^ arc co-axal, and they will remain co-axal if the one plane ir'

be turned relative to the other about the axis They will therefore,
by Desargue's theorem, remain co-lmear, and the centre will bo the
point S', where AA' meets BB' Hence the line joining any pair
of corresponding pomts C, C' will pass through the centre S'. The
figures arc therefore perspective. This will remain true if the
planes arc turned till they ccnncide, because Desargue's theorem
remains true

If two planes are perspective, then if the one plane be turned about
the axis through any angle, especially if the one plane be turned till

It cotnetdes with the other, the two planes will remain perspective,
corresponding lines will still meet on a hne called the axis, and the
hnes joining corresponding points will still pass through a common
centre S situated in the plane

Whilst the one plane is turned this point S will move in a circle
whose centre lies tn the plane ir, which is kept fixed, and whose plane
IS perpendicular to the axis
The last part will be proved presently. As the plane ir' may be

turned about the axis m one or the opposite sense, there will bo
two perspective positions possible when the planes coincide

§ 6 Let (fig 2) IT, be the planes intersecting in the axis s
whilst S is the centre of projection
we join A to S and see where
this line cuts ir' Tlus gives

the point A'. But if we draw
through S any hne parallel

to IT, then tins line will cut
ir' in some pomt I', and if

all hnes through S be drawn
w hich are parallel to ir these
w ill form a plane parallel to

ir which will cut the plane
t' in a Ime 1' parallel to the
axis s If we say that a Ime

E
irallel to a plane cuts the
tter at an mfinite distance,

we may say that all pomts
at an infinite distance m ir

arc projected mto points Fig 2

which he in a straight Ime
i', and conversely all pomts in the line are projected to an infinite
distance in w, wlmst all other points are projected to finite points
We say therefore that all points in the piano ir at an mfinite
distance may be considered as lying in a straight Ime, because
their projections he in a line. Thus we are agam led to consider
points at infinity m a plane as lying in a Imc (cf. G §§ 2-4).

Similarly there is a line ; in ir which is projected to infinity m
this projection will be denoted by /' so that i and 7' are lines

at infim^.

§ 7 If we suppose through S a plane drawn perpendicular to
the axis s cutting it at T, and in this plane the two hnes SI'
parallel to t and SJ parallel to ir', then the hnes through I' and J

project a point A m ir
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parallel to the axis will be the lines and 1, At the sanne time
a parallelogram SJTI'S has been formed If now the plane w' be
turned about the axis, then the points 1' and T will not move in

their planes; hence the lengths TJ and TI', and therefore also SI'
and SJ, will not change. If the plane w is kept fixed in space the
point J will remain fixed, and S describes a circle about J as centre
and with SJ as radius This proves the last part of the theorem
m $ g,

§ 8 The plane w' may bo turned either m the sense mdicatecl
by the arrow at Z or in the opposite sense till ir' falls mto ir. In
the first case we get a figure like fig. 3 ;

t' and ; will be on the same
side of the axis, and on this side will also he the centre S; and

s T * i

-s

T
J J

. s
V r

s J J

Fig. 3 Fig 4

then ST — SJ -f- SI' or SI' = JT, SI — I'T In the bccond case
(fig. 4) t' and ;

will be on opposite sides of the axis, and the centre
S will lie between them in such a position that I'S = TJ and I'T
= SJ. If I'S == SJ, the point S will he on the axis

It tollows that any one of the four points S, T, J, I' is completely
determined by the other three ; if the axis, the centre, and one of

the lincb or 7 are given th^ other is determined
;
the three lines

s, J determine the centre; the centre and the hnes ; detennino
the axis

§ 9 We shall now suppose that the two projective planes it'

are perspective and have been made to coincide

If the centre, the axis, and either one pan of corresponding points
on a line through the centre or one pair of corresponding hnes meeting
on the axis are given, then the whole projection is determined.

Proof—If A and A' (fig i) are given corresponding points, it

has to be shown that we can find to every other point B the corre-
sponding point B' Join AB to cut the axis in R. Jom RA',
then B' must he on this line But it must also he on the hne SB
Where both meet is B' That the figures thus obtained are really
projective can be seen by aid of the theorem of § 4 For, if for

any point C the corresponding point C' be found, then the triangles
ABC and A'B'C' are, by construction, co-linear, hence co-axal;
and s will be the axis, because AB and AC meet their corresponding
hnes A'B' and A'C' on it BC and B'C' therefore also meet on 5

If on the other hand a, a* are given correspondmg hnes, then
any line through S will cat them m corresponding points A, A'
which may be used as above

§ 10 Rows and pencils which are projective or perspective have
been considered in the article GEOMtiRY (G 12-40) All that
has been said there holds, of course, here for any pair of correspond-
ing rows or pencils The centre of perspective for any pair of

corresponding rows is at the centre of projection S, whilst the axis
contams coincident corresponding elements Corresponding pencils
on the other hand have their axis of perspective on the axis of
projection whilst the coincident rays pass through the centre
We mention here a few of those properties which are independent

of the perspective position—
The correspondence between two projective rows or pencils is

completely determined if to three elements in one the corresponding
ones in the other are given If for instance in two projective rows
three pairs of corresponding points are given, then we can find to
every other point in either the corresponding point (G §§ 29-36).

If A, B, C, D are four points in a row and A , B', C', D' the corre*

spending points, then their cross-ratios are equal (AB, CD) = (A'B',
C'D')—where (AB, CD) = AC/CB : AD/DB.

If m particular the ^int D be at infinity we have (AB, CD) «
— ACyCB = AC/BC If therefore the points D and D' are both
at infinity we have AC/BC — AD/BD, and the rows are similar

§ 39) • This can only happen m special cases. For the line joining
corresponding points passes through the centre; the latter must
therefore he at infinity if D, D' are dmerent points at inWty. But if

D and D' coincide they must he on the axis, that is, at the pomt at
infinity of the axis unless the axis is altogether at infinity. Hence

—

In two perspective planes every row which is parallel to the axis is
similar to its corresponding row, and in general no other row has this
property.

But if the centre or the axis is at infinity then every row %$ similar
to its corresponding row.

In either of these two cases the metrical properties are particu-
larly simple. If the axis is at infinity the ratio of simihtude is the
same for all rows and the figures are similar. If the centre is at
infinity we get parallel projection; and the ratio of similitude
changes from row to row (aee §§ 16, 17),

In both cases the mid-points of corresponding segments will be
corresponding points.

§ XI. Involution.—If the planes of two projective figures coin-
cide, then every point in their common plane has to be counted
twice, once as a point A in the figure ir, once as a point B' m the
figure The points A' and B correspondmg to them will m
general be different pomts; but it may happen that they coincide
Here a theorem holds similar to that about rows (G. §§ 76 seq

)

If two projective planes coincide, and if to one point in their common
plane the same point corresponds, whether we consider the point as
belonging to the first or to the second plane, then the same will happen
for every other point—that is to say, to every point will correspond
the same point in the first as in the second plane

In this case the figures are said to be m involution.

Proof—Let (fig 5) S be the centre, $ the axis of projection, and
let a pomt denoted by A m the first plane and by B' m the second
have the property that the
points A' and B correspondmg
to them again coincide Let C
and D' be the names which
some other pomt has in the two
planes If the hne AC cuts the
axis in X, then the pomt where
the hne XA' c its SC will be
the pomt C' corresponding to C
(§ 9). The hne BT)' also cuts
the axis m X, and therefore the
point D corresponding to D' is

the point where XB cuts SD'.
But urns IS the same pomt as C'.

This pomt C' might also be
got by drawing CB and joinmg
to B' Then C' must be the point wlicre B'Y meets SC. This
figure, which now forms a complete quadrilateral, shows that m
order to get involution the corresponding pomts A and A' have to
be liarmonic conjugates with regard to S and the pomt T where
AA' cuts the axis

If two perspective figures be in involution, two corresponding points
are harmonic conjugates with regard to the centre and the point where
the line joining them cuts the a^ts Similarly

—

Any two corresponding lines are harmonic conjugates with regard
to the axis and the line from their point of intersection to the icntre.

Conversely

—

If in two perspective planes one pair of corresponding points be
hatmonic conjugates with regard to the centre and the point where the

line joining them cuts the axis, then every pair of corresponding
points has this property and the planes are in involution

§ 12. Projective Planes which are not in perspective position—
We return to the case tliat two planes % and ir' arc projective but
not in perspective position, and state m some of the more im];>ortant

cases tne conditions v/hich determine the correspondence between
them Here it is of great advantage to start with another definition

which, though at first it may seem to be of far greater generality,

IS in reahty equivalent to the one given before.

11 e call two planes projective if to every point in one corresponds

a point in the other, to every line a line, and to a point in a line a point

in the corresponding line, in such a manner that the cross-ratio of four
points in a line, or of four rays tn a pencil, equal to the cross-ratio

of the corresponding points or rays.

The last part about the equality of cross-ratios can be proved to

be a consequence of the first As spaco docs not allow us to give

an exact proof for this we inciude it m the definition.

If one jnane is actually projected to another we get a correspond-

ence which has the properties required m the new definition. This
shows that a corresjpondence between two planes conform to tlus

definition is possible. That it is also definite wo have to show
It follows at once that

—

Corresponding rows, and likewise corresponding pencils, are projec-

tive in the old sense (G §§ 25, 30). Furtner

—

If two planes are projective to a third they are projective to each other.

The correspondence between two projective planes ir and w' ts deter-

mined if we have given either two rows u, v tn r and the corresponding

rows w', v' tn ir', the point where u and v meet corresponding to the

points where «' and v' meet, or two pencils U, V tn ir and the corre-

sponding pencils U', V' tn ir', the ray UV joining the centres of the

pencils in w corresponding to the ray U'V'.

It IS sufficient to prove the first part Let any line a cut u, v
in the points A and 13. To these will correspond pomts A' and B'
m 14' and v' which are known To the hne a corresponds then
the line A'B'. Thus to every line in the one plane the corre-

sponding lino in the other can be found, hence also to every point

the corresponding pomt.

§ 13. If the planes of two projective figures coincide, and if either

four points, of which no three he tn a line, or else four lines, of which

no three pass through a point, in the one coincide with their corre-

sponding points, or hnes, tn the other, then every point and every hne
coincides with its corresponding point or line so that the figures are

idenHcat.
If the four points A, B, C, D coincide with their correspondmg

points, then every hne joinmg two of these points will coincide with

Fig 5

its mtersection Y with the axis
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its correspotKling liti« Thiw the lines AH and CD, and therefore
also their point of intersection E, will comckle with their
spending elements The row AB bee ^us three points A, B, E
coincident with their corresponding points, and is therefore Identical

tirlth it (§ TO) As there are six hues tvlitch Join two and two of

the four points A, B, C, D, there are six ^nos such that each point
m elth^ coincides With its correaportdiAg point. Every other line

will thos have the six points in vdvich it Cuts these, and therefore
all points, coincident with their rxitresponding points. The proof
of the second part is exactly the same It follows

—

§ 14 If iwo projecHve figures, whtch we fiot idenHcnl, he tn ehe
sttme pfatre, then not more them three points which we not tn « hne,
Of three lines which do Hat pass through a pdiui, Oan be c^noidmt
with their corresponding pennis or lines

If the figures are irt perspective position then they have in

common one imc, the axis, with all pmntB in it, and one point, the
centre, with all lines through it No other poinl or line can there-
fore couicule with its corresponding point or line without the figures

becoming identical

It follows also that

—

The correspondence between two projective planes %s completely
determined if there are given—either to four poiMs tn the one the

corresponding four points tti the other provided thtU no three of them
he in a line, or to any four lines the correspondt g lines presided
that no three of them pass though a point
To show this wc oDscr\c first that two planes r, ir' may be made

projective in such a manner that four given points A, B. C, D in

the one correspond to four gnen points A'. B', C'. D' in the other;
for to tin. l»ncs AB, CD will corrostxmd thr lines A'B' and C'D',
and to the interecction E of the former the point E' where the
latter meet The correspondence between these rows U therefore
determined, as we know three pairs of corresponding points But
this dotermines a correspondence fby § 12). To prove tliat in

this case and also in the case of Oa tnere ts but one correspondence
possible, let us snppo^ theie were two, or that we couM have in

the plane n' IwO figures whlcli are each projective to the figuie In

*• and which have each the points A'B'C'D' corresponding to the
points ABCD in ir Then these two figures will themselves be
projective and have four corresponding points coincident. They
are therefore identical bv § t3

Two projective pldnes Will be in perspeihve if one row toimides
mth corresponding row The line containing these rcu*s mil be

the axis of projection

As in this case every point oil s eoincKlcs with its corresponding
point, it follows that every row tsi meets its corresponding row «
oft s rrtiere coirespondihg points are united The two rows a, a*

are therefore perspeclivt* (G § 30), and the linos joining corre-

sponding points will tneet in a point S If be atiy one of these
linos cuHlng «t, «' in the points A and A' and the llilo s at K, then
to tht line AK cotrtjspoftds A'K, or the my r corresponds to itself.

The points B, B' in which t cuts another pair b, b' of corresponding
rows must therefore be corresponding joints Hence the lines

joinmg corresponding points in ft and b* also pass through S
Similarly all lines joining eorrospmwling points in the two planes
IT and meet in S

,
hence the plantes are pempectlw

The following proposition is proved in a similar way —
Two prOjtchve planes wiU he in perepecUVe position if one pencil

cotnttdes vnth its corresponding one The centre of these pencils
will be the centre of perspective

In this case the two planes must of course coincide, whilst in the
first Cftse this is not necessary.

§ 15 Wc shall now show that two planes winch arc projective
according to definition {§ 12) can be brought into perspective position,

hence that the new definiHon is really equivalent to the old We
use the following property If two coincident pianos and »' are
perspective with S as centre, then any two corresponding rows
arc also perspective with S as centre This therefore is true for

the rows j and f aitd for t and 1', of which 1 and p are the lines at
infinity in the two planes If how the plane n' be made to slide on
1C so that each line moves parallel to itself, then the ixnnt at mtinity
in each line, and hence the whole line at infinite m ir\ remains fixed
So does the point at infinity on /, which thus remaxXis coincident
with its corresponding point on j', and therefore the rows j and
remain perspective, that is to say the rays roining corresponding
points in them meet at some pomt T Similarly the hncs joining
correspond’ng points in t and i' vsnil meet in some point T' These
twb pftiftts T and T' ongmatly coincided with each other and with S

donvoTBOlv, if two pmjoctive planes arc placed one on the other,
then Sue soon as the Ime*- ; and t' are parallel the two points T and
T' can be found by joining oorresponding points in

; and p, and also
in t and i\ If now a point at infinity is called A as a pomt in w
and B' as a point m ir\ then the pomt A' null he on t' end B on ;,

so that the line AA' passes through T' and BB' through T These
two lines are parallel, if then me phme n' be moved parallel to
Itself BH T' oofftSB to T, then these two lines will cometde wim
eaoh otiior, and with them will uoincide the Imes AB and
This Una nnd simflarly every line through T will thus now coui-
cado with its corresponding line The two planes are therefore
acuerrditig to the last ^theorem tn $ 14 in perspective pomtiOft

It wiU be notioed that the plane ir^ may he pfeioed on a m two

different ways, viz if we have placed x' cm x we may take It off and
turn it oven in space before wo brmg it batk to w, so that what was
its upper becomes now its kiwer face For each of these positions
we one pair of centres T, T', and only one pair, because the
aboi'o process must give evory perfective posadioa. It followo-^

In tm prtfjeoHve planes there tsru sn ganged ihvo mid only two
pencils in either such that angles m one are equal to their corrosfond^
me angles tn the other If one of these pencils is made coin&tdent
With corteepofukng one, then the planes mil be perepeettve.

This agrees with the fact that two perspective planes In space can
be made coincident by turning one about their axis in two different
ways {§ S)

In the reasonmg employed it is essential that the Imes j and t'

arc finite. If one lies at infinity, say then t and ; coincide, hem e
thoir corresponding lines t' and p will coincide, that is %* also lies

at infinity, so that the lines at iiifiiiity in the two planes are corre-
sponding lines If the planes arc now made couicident and per-
spective, then it may happen that the Imes at infinity correspond
point for point, or can be made to do so by turning the one plane
in itself. In this case the line at mfinity is the axis, whilst the centre
may be a finite point This gives similcir figures (see § 16) In
the other case the line at infinity corresponds lo itself without being
the axis; the hncs joining corresponding points therefore all coin-

cide with it, and the centre S lies on it at mfinity The axis will

be some finite line This gives parallel projection (see § 17). hor
want of space we do not show how to find m these cases the per-
spective position, but only it mark that in the first case any pair

of corresponding points in ic and ir' may be taken as the points
T and f

,
whilst m tlio other case there is a pencil of parallels m

x such that any one line of these can be m?de to comcido pomt for

pomt with its corresponding line m and thus serve as the axis
of projection. It Will theirfore bj possible to get the planes m
perspective position by first placing any pomt A' on its correspond-
ing pomt A and then turning n' about this point till hues jommg
corresponding points ate parallel.

§16 Similar I igures— If the axis is at infinity every line is

paiallcl to Us corresjx>ndmg Imc Corresponding angles are there-
fore equal The figures are similai, and (§ 10) the ratio of simili-

tude of any two corresponding rows is constant.
If similar figures are m perspective position they are said to be

similaily situated, and the ccnli-e of projection is called the centre
of sitiuUtude lo place two similar figures m this position, wc
obsen^e that their lines at mfinity will coincide as soon as both fi^ires

are put m the same plane, but the rows on them are hot necessarily
identical They arc projective, and licoco m general not more than
two points on one will comcide with their coi responding points In
the other (G § 34^. To make tliem identical it is either sufficient

to turn one figure in its jdane till three lines in one arc parallel to
their corresponding lines in the other, or it is necessary before this

can be done to turn the one plane over in space It can be shown
that in the former case all lines are, or no ime is, parallel lo »t8

corresponding line, whiLst m the second case there are two diicctions,

at right angles to each other, which have the property that t'ach

line in cilhci direction is parallel to its corresponding Ime. We
also see that

—

If tn two smular figures thiee Itnes, of whioh no two are parallel,

are paraliol respectively to their corresponding lines, then every hns
has this property and the two figures are similarly situated, or
Two similar figures are similarly situated as soon as two cerrs'*

Bpondmg triangles are so situated

If two Similar figures arc perspr^chve without being m the same
plane, their planes must be parallel as the axis is at ii^nity Htnoe- -

Any plane figure is projected fivm any terUre to a parallel plane
into a similar figure

If two snnilar figures are Similarly twtuated, then corresponding
points may cither ^ on the same or oft different sides of the centre.

If, besides, the ratio of similitude is unity, then corresponding
points will be equidistant from the centre. In the first case tliere-

lorc the two figures will be identical In the second case they
wilt be identically equal but not coincident. They can be made to

coincide by iurtnng one m its p^e through two tight angles about
the centre of similitude S The figures are in involution, as is

seen at once, and they are said to be symmetrual uMh regard to the

point S as eenire. If the two figures be considered as part of one,
then tins is said to have a centre 1 hus regular polygons of an even
number of sides and parallelograms have each a centic, whicli is

a centre of symmetry
§ 17 Parallel Projection.—If, instead of the axis, the centre be

moved to infinity, all the projecting rays will bo parallel, and we
get what is called parodlei projection. In this case the line at in-

nnity passes throu^ the Centre and therefore corresponds to itself

-^but not point for pomt as m the case of sixndar figures To any

g
oint I at infinity corresponds therefore a point I' also at mfinity

nt different from the first Hence to parallid Imes meeting
at I correspond parallel lines of another direction meeting at I\

l^rther, m any two corref^ndmg rows the two pDinis at

infinity arc comtsponding points; hence the rows are
This gives the ptincipol properties of parallel projection —
To paralki lines rorPKfina pardUel hms

;

To a parallelogram corresponds a paraUthtgram
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The correspondence of parallel projecHon ts completely determined

as soon as for any parallelogram in the one figure the corresponding

parallelogram in ^e other has been selected, as follows from the general

case m § 14 [Corresponding rows are similar (§ 10) ]

The ratio of sunilitude for these rows changes with the direc-

tion —
If a row IS parallel to the axis, its corresponding row, which is

also parallel to the axis, will he equal to it, because any two pairs
AA' and BJ3' of corresponding points will form a parallelogram.

Another important property is the following —
The areas of corresponding
We prove this first for paralle

Fig 6

then areas arc as the bases

ABCD AB

ures have a constant ratio,

.ms Let ABCD and
any two parallelograms m
A'B'C'D' and E'F'G'H^ the
con esponrUng oarallelograjns
in ir' Tlicn to the parallelo-

gram KLMN which lies (fig fi)

between the hues AB, CD
and EF, GH will corr<^spoiul

»v parallelogram K'L'M'N'
formed in exactly the same
manner As ABCD and KLMN
arc between the same parallels

Hence

I II ABCD*
KLIiN “ KL’

similarly =
A'B'

ler
But AB/KL = A'B'/K'L', as the rows AB and A'B' are sinuiar.

Hence
ABCD KLMN . , EFGH KLMN

STFC'D' - KX'M'N'
s™i'a''5y

h'f'G'H' ~ KX'M'N''
Hence also

ABCD _
A'B^rf ““ El^GTF*

This proves the theorem for parallelograms and also for their
halves, that is, for any triangles As polygons can be divided into
triangles the truth of the theorem follows at once for them, and
is extended (by the method of exhaustion) to ureas bounded by
cui ves by inscribing polygons in, and circumscribing polygons about,
the curves.

Just as (G. § 8) a segment of a line is given a sense, so a sense
may be given to an area. This is done as follows Ii we go round
the boundary of an area, the latter is either to the right or to the
loft. If we turn round and go m the opjxisite sen.se, then the area
will be to the left if it was first to the right, and vice vcisa If we
give the boundary a definite sense, and go round m this sense, then
the urea ts said to de either of the one or of the other Stnse according
as the area ts to the right or to the kft. The area is generally said
to be positive if it is to the left The sense of the boundaiy is

mdicated either by an arrowhead or by the order of the lettei-s

which denote pomts m the boundary Thus, i£ A, B, C be the
vertices of a tnangle, then ABC shall denote tlie area m magnitude
and sense, the sense bemg fixed by gojiig round the luangle in llie
order from A to B to C. It will then be seen that ABC and AC B
denote the same area but with opposite sense, and generally ABC =
BCA ss CAB j=* — ACB »= — 13AC = — CBA

;
that is, an mter-

change of two letters changes the sense Also, if A and A' are two
points on opposite sides of, and equidistant from, the line BC.
then ABC = - A'BC.
Taking account of the sense, iVe may make the foUowmg state-

ment —
If A, A' are two corresponding pomis, if the line AA' cuts the

axis in B, and if C is any other point in the axis, then the tiiangles
ABC and A'BC are corresponding, and

ABC AB AB
A'BC=" A'i3

•==
“‘Sa/’

or Ihe constant ratio of corresponding areas is equal and opposite
to the ratio in which the axis divides the segment joining two corre-
sponding points,

§ 18. Several social cases of parallel projection are of mterest
Orthographic Projection —If the two planes ir and have a

definite position m space, and if a figure in ir is projected to ir' by
rays perpendicular to this plane, then the projection is said to be
orthographic If in this case the plane ir be turned till it coincides
with ir' so that the figures reraam perspective, then the projecting
rays will be perpendicular to the axis of projection, because any one
of these rays is, and remains dunng the turnmg, perpendicular to
the axis.

The constant ratio of the area of the projection to that of the onpnal
figure IS, in this case, the cosine of^ the angle between the two planes
ir and it', as will bo seen by projecting a rectangle which has its base
in the axis,

Orthogr^hic projection is of constant use in geometrical drawmg
Shear—It the centre of projection be taken at infinity on the

axis, then the projecting rays arc paraDel to the axis
; hence corro-

^ondlng points will bo equidistant from the axis In this case,
tnexefore, areas of corresponding figures will be equal
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If A, A' and B, B' (fig 7) are two pairs of corresponding points

on the same line, parallel to the axis, then, os coi responding aeg-

ments parallel to the axis arc

equal, It follows that AB s=

A^B', hence also BB'
If those points be joined to
any point O on the axis, then
AO and A'O will be corre-
sponding lines, they will there-

fore be cut by any line parallel q
to the axis in corresponding
points. In the figure tnerefore

C, C' and also I), D' will be pairs of corresponding points and
CC' = DD'. As llic ratio CC'/AA' equals the ratio of the distances
of C and A from the axis, therefore—
Two corresponding figures may be got one out of the other by moving

all points in the one f^rallel to a fixed line, the axt^, through distances
which are proportional to therr own distance from the axis. Points
tn a line remain hereby in a line

Such a toaiisformation of a plane figure is produced by a shearing
stress m any section of a homogeneous elastic solid. For this
reason Lord Kelvin gave it the name of shear.
A shear of a plane figure is determined if u'e are given the axis

and the distance through vhich one pomt has betm moved, lor m
this case the axis, the centre, and a pair of corresponding pomts
are given

§ 19 Symmetry and Skew-Symmetry — If the centre is not on
the axis, and if corresponding ix>mts are at equal distances from
It, tncy must be on opposite sides of it. The figures will be m
involution (§ ii) In this case the direction of the projecting rays
IS said to be conjugate to the axis
Ihe conjugate direction may be perpendicular to the axis. If

the line joining two corresponding points A, A' cuts the axis m B,
then AB - BA' 1 herefore, if the plane be folded over along the
axis, A will fall on A' Hence by this folding over every j^omt
Will comcide with its oorrespondmg pomt. The figures tberefbic
are identically equal or congruent, and in their original position
they are symmetrical with regard to the axis, which itself is called
an axis of symmetry. If the two figures are considered as one this
one H said to be symmetrical with regard to an axis, aiKl is said to
have an axis of symmetry or b*jnply an axis Every diameter of a
circle IS thus an axis, also the median Ime of an isosceles triangle

and the diagonals of a rhombus are axes of the figures to which they
belong

In the more general case where the projecting rays are not per-
pendicular to the axi>j we have a kind of twistcS symmetry which
may be called shew-symmeiry. It can be got from symmetry by
giving the whole figure a shear It will auso be easily seen that
we get skew-symmeliy if \\c first form a shear to a given figure

and then separate it Irom its shear by folding it over along the axis
of the shear, which thereby becomes an axis of skew-symmetry

Skcw-symmttricol and therefore also symmetriCcd figures J^ve
the following properties —

Corresponding areas are equal
^
but of opposite sense.

Any two corresponding lines are harmonic conjugates with regard
to the axis and a line in the comugaie direction.

If the tw'o figures be agam considered as one whole, this is said
to be skew -symmetrical and to have an axis of skew-symmetry
Ihus the median line of any triangle is an axis of skew-symmetry,
the side on which it stands having the conjugate direction, the
othei sides being conjugate Imcs. Prom this it follows, for in-

stance, that the three median lines of a triangle meet m a pomt
For two median Imcs will be corrc‘>j;oxKling lints with legard to the
thud as axis, and must therefore meet on the axis.

An axis of skew^-symmetry is generally called a diameter. Thus
every diameter of a couic is an axis of skcw-symmetiy, the con-
jugate direction being the direction of the chords whi< h it bisects.

5 20 We state a few propertw s of these f*jurt.*s use fulm luccluuiics,

but we omit the easy proofs —
If a plane area has an axis of skew-symmetry^ then the mass-centre

(centre of moan di'^tancos or centre of inertia) lies on it

If a figure undergoes a shear, the mass-centre of its area remains
the mass-centre, and gcneraU>—

In parallel projection the mass-centres of corresponding areas (or

of groups of points, but not of cun'cs) are corresponaing points

The moment of inertia of a plane figure does not change if the figure

undergoes a shear tn the direction of the axis with regard to which
the moment has been taken.

If a figure has an avis of skew-symmetry, then this axis and the

conjugate dtmtion are conjugate diameters of the momental ellipse

for every point tn the axis

If a figure has an ams of sy^nmetry, then this ts an axis of the

momental ellipse for every point tn it.

The truth of the last propositions follows at once from the fact

that the product of inertia for the hues m question \ anishes
It IS of mterest to notice how a great many propositions of Euclid

are only special cases of projection. The theorems Euc. 1. 35~4i
about partUlelograms or triangles on equal bases and between the

same parallels are examples of shear, whilst I 43 gives a case of
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skew-symmetry, hence of involution Figures which are identi-
cally equal are of course projective, and they are perspective when
placed so that they have an axis or a centre of symmetry (cf

Hennci. Elsmentary Geometry^ Con^vuent Figures) In this case
agam tne relation is that of involution. The importance of treat-
mg sunilar figures when in perspective position has long been
recognized, we need only mention the well-known proposition
about the centres of similitude of circles

Applications to Contes

»

§ 21 Any conic can be projected into any other conic I his may
he done in such a manner that three points on one conic and the tangents
at two of them are projected to three arbitrarily selected points and the

tangents at two of them on the other

If u and u' are any two conics, then wc have to prove that we can
project u m such a manner that five points on it will be projected
to pomts on u' As the projection is determmed as soon as the
projections of any four pomts or four lines are selected, we cannot
project any five points of u to any five arbitrarily selected pomts
on u\ But if A, JB, C be any three pomts on w, and if the tangents
at B and C meet at D, if further A', B', C' are any three pomts
on u\ and if the tangents at B' and C' meet at D', then the plane
of u may be projected to the plane of u' in such a manner that the
points A, B, C. D are projected to A', B', C', D' This determines
the correspondence (§ 14) The come u will be projected mto a
conic, the points A, B, C and the tangents BD and CD to the pomts
A', B', C' and the lines B'D' and C'D", which are tangents to u'

at B' and C' The projection of u must therefore (G § 52) coincide
with u', because it is a conic which has three points and the tangents

at two of them in common with u'.

Similarly wc mmht have taken three tangents and the points of
contact of two of them as corresponding to similar elements on the

other.

If the one conic be a circle which cuts the Ime the projection
will cut the line at uiiinity m two points, hence it will be a hyper-
bola. Similarly, if the circle touches the projection will be a
parabola, and, if the circle has no point in common with the
projection will be an ellipse These curves appear thus as sections

of a circular cone, for in case that the two planes of projection arc
separated the rays projecting the circle form such a cone
Any conic may be projected into itself

If we take any point S in the plane of a conic as centre, the
polar of this point as axis of projection, and any two points m which
a line througn S cuts the conic as corresponding points, then these
will be harmomc conjugates with regard to the centre and the axis
We therefore have involution (§ 11), and every point is projected
into its harmomc conjugate with regard to the centre and the axis

—

hence every point A on the conic into that point A' on the conic
in which the line SA' cuts the come again, as follows from the
harmonic properties of pole and polar (G, §02 seq

)

Two conics which cut the line at infinity in the same two points are

similar figures and similarly situated—the centre of similitude being

in general some finite point

To prove this, we take the line at infinity and the asymptotes of

one as corresjxmding to the line at infinity and the a«jymptotes

of the other, and besides a tangent to the first as coiresponding

to a parallel tangent to the other The line at infinity will then
correspond to itself pomt for pomt

;
hence the figures will be similar

and smularly situated

§ 22 Areas of Parabolic Segments —One parabola may always be
considered as a parallel projection of another m such a manner
that any two pomts A, B on the one correspond to any two pomts
A', B' on the other; that is, the points A, B and the point at mfimty
on the one may be made to correspond respectively to the points
A', B' and the point at mfinity on the other, whilst the tangents
at A and at mnnity of the one correspond to the tangents at B'
and at infinity of the other This completely determines the
correspondence, and it is parallel projection because the Ime at

infinity corresponds to the hne at mfinity. I.et the tangents
at A and B meet at C, and those at A', B'at C'; then C, will

correspond, and so will the triangles ABC and A'B'C' as well as the
parabolic segments cut off by the chords AB and A'B'. If (AB)
denotes the area of the segment cut off by the chord AB we have
therefore

(AB)/ABC = (A'BO/A'B'C'; or

The area of a segment of a parabola stands in a constant ratio to the

area of the triangle formed by the chord of the segment and the

tangents at the end points of the chord

If then (fig. 8) we join the pojnt C to the
mid-pomt M of AB, then this hne I will be
bisected at D by the parabola (G. § 74), and
the tangent at D will be parallel to AB Let
this tangent cut AC in £ and CB in F. then
by the last theorem

where m is some number to be determined. The figure gives

(AB) ABD + (AD) + (BD).

Combming both equations, we have
ABD =* m (ABC - ADE — BFD).

But we have also ABD = i ABC, and ADE =» BFD =s 4 ABC:
hence

i ABC = w (i — J -- i) ABC, or m aa

The area of a parabolic segment equals two-thirds of the area of
the triangle formed by the chord and the tangents at the end pants of
the chord

§ 23 Elliptic Areas —To consider one elhpse a parallel projection
of another wc may establish the correspondence as follows. If

AC, BD are any pair of conjugate diameters of the one and A'C',
B'D' any pair of conjugate diameters of the other, then these
may be made to conespond to each other, and the correspondence
will be completely determined if the parallelogram formed by the
tangents at A, B, C, D is made to correspond to that formed by
the tangents at A', B', C\ D' (§§ 17 and 21) As the projection of the
first ctmic has the four points A', B', C', D' and the tangents at
these points in common with the second, the two ellipses are pro-
jected one into the other Their areas will correspond, and so do
those of the parallelograms ABCD and A'DV'D', Hence

—

7 he area of an ellipse has a constant ratio to the area of any inscribed
parallelogram whose diagonals are conjugate diameters, and also to

every circumscribed parallelogram whose sides are parallel to conjugate
diameters

It follows at once that

—

All parallelograms inscribed in an elhpse whose diagonals are

conjugate diameters are equal in area; and

—

All parallelograms circumscribed about an ellipse whose sides are
parallel to conjugate diameters are equal in area.

If a, b arc the length of the semi-axes of the ellipse, then the
area of the circumscribed parallelogram will be 40^ and of the
inscribed one 2ab

For the circle of radius r the inscribed parallelogram becomes
the square of area 2r^ and the circle has the area

;
the constant

ratio of an elhpse to the inscribed parallelogram has therefore also

the value Jt. Hence

—

The area of an ellipse equals abir

§ 24 Projective Properties—The properties of the projection
of a figure depend partly on the relative position of the planes of

the figure and the centre of projection, but principally on the
j>roperlies of the given fij^ure Points in a line are projected into
points in a hne, harmonic points into harmomc points, a conic

into a conic
;
but parallel lines are not projected into parallel lines

nor right angles into right angles, neither are the projections of

equal segments or angles again equal There are then some pro-
perties which remain unaltered by projection, whilst others change
The former are called projective or descriptive, the latter metrical
pr^erties of figures, because the latter all depend on measurement
To a triangle and its median lines correspond a triangle and three

lines which meet in a point, but which as a rule are not median
lines.

In this case, if we take the triangle together with the hne at
infinity, wc get as the projection a triangle ABC, and some other
line ; which cuts the sides a, b, c of the triangle in the points
Aj, Bj, Cj If we now take on BC the harmonic conjugate to

A^ and similarly on CA and AB the harmonic conjugates to Bj and
C

,
respectively, then the lines AAjj, BBg, C(L will be the projections

of the median lines in the given figure Hence these lines must
meet m a point

As the tnarigle and the fourth hne we may take any four given
lines, because any four lines may be projected mto any four given
hnes {§ 14) This gives a theorem *

—

Jf each vertex of a triangle be joined to that point in the opposite

side which IS, with regard to the vertices, the harmonic conjugate of

the point in which the side is cut by a given line, then the three hnes
thus obtained meet in a point

We get thus out of the special theorem about the median lines

of a triangle a more general one. But before this could be done
we had to add the hne at mfinity to the lines in the given figure.

In a similar manner a great many theorems relating to metrical
properties can be generalized by talang the hne at infinity or points

at infinity as foiming part of the original figure. Conversely

special cases relatmg to measurement are obtained by projectmg
some line in a figure of known properties to infinity This is true

for all properties relating to parauel hnes or to bisection of seg-

ments, out not immediately for angles. It is, however, possible

to establish for every metrical relation the corresponding projective

property. To do this it is necessary to consider imaginary elements.

Tliese have originally been introduced into geometry by aid of

co-ordinate geometry, where imagmary quantities constantly occur
as roots of equations.

Their introduction into pure geometry is due principally to

Poncelet, who by the pumication of hxs great work Traite dee

Propriitis ProjecHves des Figures became the founder of projective

geometry in its widest sense Monge had considered parallel

projection and had already distinguished between permanent and
accidental properties of figures, the latter being those which de-

pended merely on the accidental position of one part to another.

Thus m projecting two circles which he in different planes it
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depends on the accidental position oi the centre oi projection
whether the projections be two conics which do or do not meet
Poncelet introduced the principle of continuity m order to make
theorems general and independent of those accidental positions

which depend analytically on the fact that the equations used have
real or unaginary roots But the correctness of this principle

remained without a proof Von Staudt has, howevei , shown how it

is possible to introduce imaginary elements by purely geometrical
reasoning, and we shall now try to give the reader some idea of

Ins theory

§ 25 Imaginary Elements —If a hne cuts a curve and if the
hnc be moved, turned for mstance about a point m it, it may happen
that two of the points of mtcrsection approach each other till they
coincide The line then becomes a tangent. If the line is still

further moved in the same manner it separates from the curve and
two points of intersection are lost. Thus m considenng the rela-

tion of a line to a conic we have to distinguish three cases—the line

cuts the conic in two points, touches it, or has no point in common
with It This IS quite analogous to the fact that a quadratic equa-
tion with one unknown quantity has either two, one, or no roots But
m algebra it has long been found convenient to express this

differently by saying a quadratic equation has always two roots,

but these may be either both real and different, or equal, or they
may be imaginary In geometry a similar mode of expressing the
fact above stated is not less convenient
We say therefore a line has always two points in common with

a conic, but these are either distmct, or coincident, or invisible

The word imagmary is generally used instead of invisible; but, as
the points have nothing to do with imagination, we prefer the word
“ invisible ” recommended originally by Clifford.

Invisible points occur in pairs of conjugate points, for a line loses

always two visible points of intersection with a cuive simultane-
ously This IS analogous to the fact that an algebraical equation
with real coefficients has imaginary roots m pairs Only one real

hne can be drawn through an invisible point for two real lines meet
in a real or visible point. The real line through an invisible point

contains also its conjugate^

Similarly theie arc invisible lines—tangents, for instance, from
a point within a conic—which occur in pairs of conjugates, two
conjugates having a real point in common
Ihe introduction of in\TiSible points would bo nothing but a play

upon words unless there is a leal geometneal property indicated

which can be used in geometrical constructions—that it has a
definite meaning, for mstance, to say that two conics cut a hne in

the same two invisible points, or that we can draw one conic
through three real pomts and the two invisible ones which another
conic has in common with a line that does not actually cut it Wc
have in fact to give a geometrical definition of invisible points
This is done by aid of the theory of involution (G § 76 seq

)

An involution of points on a line has (according to G § 77 [2J)

either two or one or no foci Instead of this we now say it has
always two foci which may be distinct, coincident or invisible

These foci are determined by the involution, but they also deternune
the involution If the foci aie real this follows from the fact that
conjugate points are harmonic conjugates v/ith regard to the foci

That it is also the case for invisible foci will presently appear If

wc take this at present for granted we may replace a pair of real,

coincident or invisible points by the mvolution of which they arc
the focL
Now any two pairs of conjugate pomts determine an involution

(G § 77 [6]).
Hence any point-pair, whether real or invisible, is completely

determined by any two pairs of conjugate points of the involution

which has given the point-pair as foci and may therefore he replaced
by them.
Two pairs of invisible points are thus said to be identical if, and

only if, they are the foci of the same involution
Wo know (G § 82) that a conic determines on every line an in-

volution in which conjugate points are conjugate poles with regard
to the conic—that is, that either lies on the polar of the other.
This holds whether the Ime cuts the conic or not Furthermore,
m the former case the points common to the hne and the conic are
the foci of the involution Hence we now say that this is always
the case, and that the invisible pomts common to a line and a conic
arc the invisible foci of the involution In question. If then we
State the problem of drawing a conic which passes through two
points given as the intersection of a conic and a line as that of
drawing a conic which deternunes a given involution on the line,

we have it in a form in which it is independent of the accidental
circumstance of the intersections being real or invisible So is the
solution of the problem, as we shall now show.

§ 26^ We have seen (§ 21) that a conic may always be projected
mto Itself by taking any point S as centre and its polar s as axis of
projection, corresponding points being those in which a line through
S cuts the conic. If then (fig 9) A, A' and B, are pairs of
corresponding points so that the hnes AA' and BB' pass through S,

then the hnes AB and A^B^ as corresponding hnes, will meet
at a point R on the axis, and the hnes AB' and A'B will meet at
another point R' on the axis. These points R, R' are conjugate
points in the involution which the conic determines on the line s,

because the triangle RSR' is a polar triangle (G. § 62), so that
lies on the polar of R

This gives a simple means of determining for any pomt Q on the
hne s Its conjugate point Q'. We take any two pomts A, A' on tho
conic which he on a line through b, join Q to A by a Ime cutting
the conic again in C, and join C to A' This line will cut 5 m tho
point Q' required
To draw some conic which shall determine on a line s a given

involution.

We have here to reconstruct the fig. 9, having given on the hne
s an involution Let Q, Q' and R, R' (fig 9) bo two pairs of
conjugate points in this

involution We take any
pomt B and join it to K
and R', and another point
C to d and Q'. Let BK
and CQ meet at A, and
BR' and CQ' at A' If

now a point P be moved
along s its conjugate point
P' will also move ancf the
two points will describe
projective rows. The two
rayb AP and A'P' wiU
therefore describe projective pencils, and the intersection of corre-
sponding lays will he on a conic which passes through A, A', B
and C This conic detennines on s the given involution

Of these four points not only B and C but also the point A may
be taken arbitrarily, for if A, B, C are ^iven, the Ime AB will cut f

in some point R As the involution is supposed known, we can
find the point R' conjugate to R, which we jom to B In the tame
way the line CA will cut s in some point Q Its conpagatepoint Q'
w e loin to C The line CQ' will cut BR' in a point A, and then AA'
will pa^ through the pole S ^f fig 9) _We may now interchange
A and B and find the point B' Then BB' will also pass through
b, winch is thus found At the same time five points A, B, C. A', B'
on the conic have been found, so that the conic is completely known
which determines on the line s the given involution Hence

—

Through three points we can always draw one conic, and only one,

which determines on a given line a given involution, all the same
whether the involution has real, coinciaent or invisible foci.

In the last case the thc‘ortm may now also be stated thus —
It IS always possible to draw a conic which passes through three

given real points and through two invisible points which any other

conic has in common with a line

§ 27 The above theory of invisible pomts gives nse to a great
number of mteiesting consequences, of which we state a few.

The theorem at the end 01 § 21 may now be stated *

—

Any two conics are btmtlar and similarly situated if they cut the

line at infinity in the same two points—real, coincident or invisible

It follows tliat

Any two parabolas are similar, and they are similarly situated as

soon as their axes are parallel

The mvolution which a circle determmes at its centre is circular

(G § 79), that is, every hne is perpendicular to its conjugate hne
This wiU bo cut by the line at mfinity m an mvolution which has
the following property The hnes which join any finite point to

two conjugate points m the mvolution are at right angles to each
other Hence all ciiculai involutions m a plane deternune the
same involution on the line at infinity The latter is therefore

called the circular involution on the line at infinity \
and the mvolu-

tion winch a circle determines at its centre is called the circular

involution at that point All circles deternune thus on the Ime at

infinity the same involution
;
in other words, they have the same two

invisible points in common with the line at infinity

All circles may be considered as passing through the same two
points at infinity.

These points are called the circular points at infinity and by
Professor Cavley the absolute 111 the plane They are the foci of

the circular mvolution in the line at mfinity

Conversely—Every conic which passes through the circular points

IS a circle, because the mvolution at its centre is circular, ncnco
conjugate diameters arc at right angles, and this pioperty only
circles possess.
Wc now see why we can draw always one and only one circle

through any three pomts; these three pomts together with the

circular points at mfimty are five pomts through which one come
only can be drawn.
Any two circles are similar and similarly situated because they

have the same points at mfinity (§21)
Any two concentric circles may be considered as having double

contact at infinity, because the hnes jommg the common centre to

the circular points at infinity are tangents to both ciicles at the

circular pomts, as the lino at infinity is the polar of the centre.

Any two lines at right angles to one another are harmonic conjugates

with regard to the rays joining their intersection to the circular points,

because these rays arc the local rays of the circular mvolution at

the intersection of the mven lines

To bisect an angle with the vertex A means (G ^ 23) to find two
rays through A which are harmonic conjugates with regard to the
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limits of the angle and perpendicular to each other. These 1*3^3

are therefore harmonic \n ith regard to the limits of the given angle
and with regard to the rays through the circular points. Thus
porpendiculanty and bisection of an an^e have been stated m a
projective form.

It must not be forgotten that the circular points do not exist

at all
^
bui to mtroduee them gi\<s us a short way of making a

statement which would otherwise be long and cumbrous
We can now generalize any iheorcm relating to metrical pro-

perties For instajicc, the sunple fact that the chord of a circle is

touched by a concenlnc circle at its mid point proves the theorem —
If two conics have double contact, then the points ithere any tangent

to one of them cuts the other ate harmonic unth regard to the point

of contact and the point where the tangent cuts the chord of contact,

(O H.)

PROKOP» the name of two of the most prominent Hussite

generals

1. Prokop, surnamed “ Veliky ” (the great) or “ Holy ”

(the bald), was a married Utraquist priest who belonged to an

emment family of ntizens of Prague Tliough a priest and
continuing to officiate as such, he became the most promment
leader of the advanced Hussite or Tabonte forces during the

latter pai t of the Hussite wars. He was not indeed the immediate
successor of as leadei of the Tabontes, as has been fre-

quently stated, but he commanded the forces of Tabor when they
obtained their great victories over tue Germans and Romanists

at Usti nad Labam (Aussig) m 1426 and Homa^lice (Tauss) in

1431. He also acted as leader of the Tabontes during their

frequent mcursions into Hungary^ and Germany, particularly

whra in 1429 a vast Bohemian army invaded Saxony and the

terntory of Nuremburg The Hussites, however, made no

attempt permanently to conquer German territory, and on the

6th of February 1430 Prokop concluded at Kulmbach a treaty

with Frederick of Brandenburg, burgrave of Nuremburg, by
which the Hussites engaged themselves to leave Germany,
When the Bohemians entered into negotiations with Sigismund

and the Council of Basel and, after prolonged discussions,

resolved to send an embassy to the council, Prokop the Great

was the most prominent member of this embassy, which reached

Basel on the 4th of January 1433. When the negotiations

there for a time proved resultless ftokop with the other envoys
returned to Bohemia where new internal troubles bioke 01 1.

A Tabonte army led by Prokop the Great besieged Plzeii, which

was then in the hands of the Romanists. The discipline m the

Hussite camp had, however, slackened in the course of pro-

longed warfare, and the Tabontes encamped before Plzen

revolted against Prokop, who therefore returned to Prague.

Probably encouraged by these dissensions among the men of

Tabor, the Bohemian nobility, both Romanist and Uti-aquist,

formed a league for the purpose of opposing democracy, which

through the MCtories of Tabor had acquired great strength in

the Bohemian towns. The struggle began at Prague Aided

by the nobles, the citizens of the old town took possession of

the more democratic new town, which Prokop unsuccessfully

attempted to defend Prokop now called to his aid Prokop “ the

Lesser,” who had succeeded him m the command of the Tabonte
army before Plzea. They jointly retreated eastward from
Prague, and their forces, known as the army of tlie towns, met
at Lipan, between Kourun and Kolin, the army of the nobles

(May 30, 1434) The Tabontes were decisively defeated, and
Prokop the Great perished in this battle

2. Prokop “ the Lesser,” or Prokupek (the Bohemian
diminutive of the word Prokop), was one of the greatest Hussite

generals. Little is known of his early life He took part m all

the later campaigns of Prokop the Great in Germany, and suc-

ceeded him as commander of the Tabonte army that besieged

Plzeft. After the formation of the confederacy of the nobles

he was recalled by Prokop the Great, with whom he shared the

command of the army of the towns at the fateful battle of

Lipan, m which he also perished.

See Count Lutzow, Bohemia . A Historical Shetch, Palacky, History
of Bohemia

.

Toman, husttske Valeinictvi (Hussite Warfare)

PROKOPOVICH, THEOPAH (1681-1736), Russian archbishop

end statesman, one of the ablest coadjutors of Peter the Great,

was sprung from a merchant family. He brilliantly distinguished

himself at the Orthodox academy of Kiev, subsequently com-
pletmg his education in Poland (for whidi purpose he turned

Uniate), and at Rome in the College of the Prop^anda. Primed
with all the knowledge of the West, he returned home to seek

his fortune, and, as an Orthodox monk, became one of the pro-
fessors at, and subsequently rector of, the academy of Kiev.

He entirely reformed the teaching of theology there, substituting

the historical method of the German theologians for the anti-

quated Orthodox scholastic system. In 1709 Peter the Great,

while passing through Kiev, was struck by the eloquence of

Prokopovich m a sermon on “ the most glorious victory,” z e,

Poltava, and m 1716 summoned him to Petersburg. From
henceforth it was Theofan’s duty and pleasure to explam the

new ideas and justify the most alarming innovations from the

pulpit. So mvaluable, indeed, did he become to the avil

power, tlint, despite the determined opposition of the Russian
clergy, who regarded “ the Light of Eaev ” as an interloper and
semi-heretic, he was rapidly promoted, becoming, in 1718,

bishop of Pskov, and finally, in 1724, archbishop of Novgorod
As the author of “ the spiritual regulation ” for the reform of

the Russian Church, Throfan must, indeed, be regarded as the

creator of the spiritual department ” superseding the patri-

archate, and better knotvn by its later name of “ the holy

"vnod,” of w^hich he was made the vice-president. Penetrated

by the conviction that ignorance was the worst of the inveterate

evils of old Russia, a pitiless enemy of superstition of every
sort, a reformer by nature, overflowing wnth energy and lesource,

and with a singularly lucid mmd armed at all pomts by a far-

reachmg erudition, Prokopovich was the soul of the reforming

party after the deatli of Peter the Great. To him also belongs

the great merit of liberating Russian preaching from the fetters

of Polish tiirgidity and affectation by mtroducmg popular

themes and a simple style into Orthodox pulpit eloquence.

See I. C hiblovitcii, Theofan Prokopovich and his Times
>

Petersburg, 1868), P Morozov, Theophan Prokopovich as a Writer
(Rus.; Petersburg, 1880) (R. N. B)

PROLEGOMENON (Gr. for “ that which is said beforehand,”

irpoKiyeiv, to speak, say before), a preface or mtroduction to

a book, es|>ecially a preliimnary mU^uctory essay to a learned

work, or a treatise w^hich serv^es as a general survey or intro-

duction to the study of some subject or as a special survey of

the subject. The word is more often used m the plural.

PROLETARIAT^ or Proletariate, a term borrowed from the

French and used collectively of tliosc classes of a pohtical

immunity who depend for their livelihood on their daily labour,

the wagc-eaniing, operative class as opposed to the capital-

ownmg class It is of ficqiient use by those social reformers

who base their theories on the supposed antagonism of capital

and labour Tlie Latin proletanus, from w^hich the word was
formed, was the name given to the body of citizens possessed

of no property and who therefore served the state with their

children {proves, offspring) This division of the members of

the state was traditionally ascribed to Scrvius Tullius.

PROLOCOTOR, one who speaks for others (Lat. pro, for, and
loqm, to speak), specifically the cliairman of the lower house

of convocation m the two provinces of the Church of England,

who presides m that house and acts as representative and
spoke'^man in the upper house He is elected by the lower

house, subject to the appioval of the metropolitan. (See

Convocation.)
PROLOGUE (from Gr. orpo, before, and Xoyos, a word), a

prefatory piece of writing, usually composed to introduce a

drama. The Greeks use a word irpoXoyo^, which included

the modem meaning of the prologue, but wa3 of wider signifi-

cance, embracing any kind of preface, like tibe Latin praefeUta.

In Attic Greek drama, a character in the play, very often a

deity, stood forward or appeared from a machine before the

action of the play began, and made from the empty stage such

statements as it was necessary that the audience should hear,

in order that they might appreciate the ensuing drama. It was
the early Greek custom to dilate m great detail on everything

that had led up to the play, the latter being itself, as a rule,
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merely the catastrophe whidi had inevitably to ensue on the

facte related in the pix)logue. The importance^ therefore, of the

prologue in Greek drama was very great; it sometimes almost

took the place of a romance, to which, or to an episode in which,

the play itself succeeded. It is believed that the prologue m
this form was practically the mvention of Euripides, and with

him, as has been said, it takes the place of “ an explanatory fir!»t

act.*' This may help to modify the objection which criticism has

often brought against the Greek prologue, as an impertinence, a

useless growth prefixed to the play, and standmg as a barrier

between us and our enjoyment of it The point precisely is that,

to an Athenian audience, it was useful and pertinent, as supply-

ing just what they needed to make the succeeding scenes in-

telligible. But It IS difficult to accept the view that Euiipides

invented the plan of producing a god out of a machine to justify

the action of deity upon man, because it is plain that he himself

disliked this interference of the supernatural and did not believe

in It. He seems, m such a typical prologue as that to the Hippo-

lytus, to be accepting a conventional formula, and employing

It, almost perversely, as a medium for his ironic rationalism

Many of the existing Greek prologues may be later in date than

the plays they illustrate, or may contam large interpolations

On the Latin stage tlie prologue was often more elaborate than

it was in Athens, and in the careful composition of the poems
which Plautus prefixes to his plays we see what importance he

gave to this portion of the entertainment
;
sometimes, as m the

preface to the Rudens, Plautus rises to the height of his genius

m his adroit and romantic prorogues, usually placed in the

mouths of persons who make no appearance in the play itself.

Moli^re revived the Plautian prologue in the introduction to his

Amphitryon, Raome introduced Piety as the speaker of a pro-

logue which opened bis chonii tragedy of Esther The tradition

of the ancients vividly affected our own early dramatists Not
only were the mystery j)lays and miracles of the middle ages

begun by a homily, but when the drama m its modern sense

was inaugurated m the reign of Elizabeth, the prologue came
with It, directly adapted from the practice of Euripides and
Terence. Sackville, Lord Buckhurst, prepared a sort of pro-

logue m dumb show for his Corbuduc of 1^62 ,
and he also wrote

a famous Induction, which is, practically, a prologue, to a mis-

cellany of short romantic epics by diverse hands. In the Eliza-

bethan drama the prologue was very far from being universally

employed. In the plays of Shakespeare, for instance, it is an

artifice which the poet ver>'^ rarely introduced, although we find

It m Henry F. and Roftm and Juliet Sometimes the Eliza-

bethan prologue was a highly elaWated poem, in 1603 a har-

binger recited a sonnet on the stage, to prepare the audience

for Hlsywood's A Woman KiWd with Kindness Often the

prologue was a piece of blank verse, so obscure and complicated

that It IS difficuh to know how its hearers contrl^ed to toiiow

it; such are the prologues of Chapman Among Elizabethan

prologues the most ingenious and mterestmg are those of Ben
Jonson, who varied the form on every occasion. For instance,

m TJie Poetaster(1602), Envy comes m as Prologue, ' and speaks

a long copy of heroics, only to be turned off the stage by an
armed figure, who states that he is the real prologue, and
proceeds to spout more verses. Jonson's introductions w'ere

often necited by the stage-keeper," or manager, Beaumont
and fletcher seem to have almost wholly dispensed with pro-

logues, and the form was far from bemg universal, until the

Restoration, when it became de rigueur. The prologues of tlie

last thirty years of tJie 17th century were always written in

rhymed verse, and were generally spoken by a prmapal actor

or actress m the ensumg piece. They were often, m the hands

of competent poets, highly finished essays on social or literary

topics. For instance, the famous prologue to Dryden's Aureng-

zebe (167s) really a brief treatise on fashions in versification.

Throughout the i8th century the prologue continued to flourish,

but went cut of vogue in the early part of the 19th.

See also Epilocce. (E. C.)

FROME, a district in the Pegn division of Lower Burma, with

an area of 2915 aq. and a population (1901) of 365,804.

+35
It occupies the whole breadth of the valley of the Irrawaddy,
between Thayetmyo district on the north and Henzada and
Tharrawaddy districts on the south, and originally extended
as far as the frontier of Independent Burma, but in 1870
Thayetmyo was formed into an independent jurisdiction.

There are two mountain ranges in Prome, which form respec-

tively the eastern and western boundaries. The Arakan Yomas
extends along the whole of the western side, and that portion

of the district lying on the nght bank oi the Irrawaddy is broken
up by thickly wooded spurs running in a south-easterly direction,

the space for cultivation being but limited and confined to the

parts adjacent to the nver. On the eastern side lies the Pegu
Yomas, and nortli and north-east of the district its forest-covered

spurs form numerous valleys and ravines, the torrents from which
unite 111 one large stream called the Na-weng River. 'Ihe most
important of the plains he in the south and south-west portions

of Prome, and extend along the whole length of the railway that
runs between the towns of Paungde and Prome, they arc mostly

under cultivation, and those in the south are w^atered by a series

of streams forming the Myit-ma-kha or upper portion of the
Hlaing There are in addition large tracts of land covered by
tree-jungle which are available for cultivation. The princip^
nver is the Irraw^addy, which intersects the district from north
to south, next in importance are the Tha-m and its tnbutaiies

and the Na-\veng system of rivers In the hills near the capital

the soil IS of Tertiary formation, and m the plains it is an alluvial

deposit lire climate is much drier than other districts m
Lower Burma, the annual rainfall being about 48 m The
tcraperaturc ranges from about loo'' m June to 60° in January.
The staple crop is nee, but some cotton and tobacco are grown,
while the custard apples are famous Sericulture is extensively

carried on by a special class. The forests yield teak and cutch,

cotton and silk-waving are important industries; there are
also manufactures of ornamental boxes, coarse brown sugar and
cutch.

The early history of the once flourishing kingdom of Prome,
like that of the other states which now form portions of Burma,
IS veiled m obscuncy After the conquest of Pegu m 1758 bv
Alompra, the founder of the last dynasty of Ava kings, Prome
remained a portion of the Burman kingdom till the close of the
second Burmese War in 1853, when the province of Pegu was
amiexed to British territory.

Promi, the chief town of the district, is situated on the left

bank of the Irrawaddy 161 m N of Rangoon, population (1901),

To the south and south-east the town is closed m by low
pagoda-topped hills, on one of which stands the conspicuous

gilded Shve Tsan-daw The town was lal^en by the British

in 1825 and again m 1852, on both occasions with hardly any
opposition In 1862 it was almost entirely destroyed fire,

and was afterw’ards relaid out in straight and broad streets.

It was erected into a municipality m 1874, and since then great

improvements have been made, including waterworks. Its

principal manufactures are silk cloths and lacquer-ware. It is

the temunus of a railway from Rangoon, w inch runs through the

distnet. The other chief towns in the district are Shw'edaung

(pop. 10,787) and Paungde (pop 11,105).

PROMENADE, a w^alk taken for exeicise or more especially

for social amusement, hence a roa<l, drive or other public place

laid out for the purpose, a parade. The French word prometiade
was formerly pourmenade, and came from pourmener, promener,

to take for a walk, Late Latin promtnare, to drive an animal out
to pasture, from pro forward, minare, to drive on wuth cries and
threats (rntnae), “ Promenade concerts," so called from the

fact that the audience are free to walk al^ut or promenade,"
were first introduced from Pans to London m 1838 under the

name of ** promenade concerts k la Musard,*’ after the concerts

given by the French musician and conductor, Philippe Musard

(1793-1859) They were given at the Lyceum Theatre (English

Opera House)

PROMETHEUS, son of the Titan lapetus by the sea nymph
Clymene, the chief culture hero," and, in some account^ tibe
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Demiuiige of Greek mythical legend. As a culture-hero or in-

ventor and teacher of the arts of life, he belongs to a wide and
well-known category of imagmary beings. Thus Qat, Quah-
teaht, Pundiel, Maui, loskeha, Cagn, Wainamoinen and an

endless array of others represent the ideal and heroic first teachers

of Melanesians, Ahts, Australians, Maoris, Algonkms, Bushmen
and Finns Among the lowest races the culture-hero commonly
wears a bestial guise, is a spider (Melanesia), an eagle hawk (m
some myths and south-east Australia), a coyote (north-west

America), a dog or raven (Thlinkeet), a mantis insect (Bushman),
and so forth, yet is endowed with human or even super-human
qualities, and often shades off mto a permanent and practically

deathless god. Prometheus, on the other hand, is purely

anthropomorphic. He is the friend and benefactor of mankmd
He defends them against Zeus, who, m accordance with a widely

diffused mythical theory, desires to destroy the human race and
supplant them by a new and better species, or who simply revenges
a trick m which men get the better of him. The pedigree and

early exploits of Prometheus are given by Hesiod (Theog, 510-

616). On a certam occasion gods and men met at Mecone. The
business of the assembly was to decide what portions of slam

animals the gods should receive m sacrifice. On one side

Prometheus arranged the best parts of the ox covered with offal,

on the other the bones covered with fat, as the meat was covered

in Homeric sacrifices. Zeus was invited to make his choice,

chose the fat, and found only bones beneath. A similar fable

of an original choice, in which the chooser is beguiled by appear-

ances, recurs m Africa and North America (see the caskets m
The Merchant of Venue), The native tribes adapt the myth to

explain the different modes of life among themselves and white

men In wrath at this trick, according to Hesiod, or in other

versions for the purpose of exterminating the remnants of people

who escaped the deluge of Deucalion, Zeus never bestowed, or

later withdrew, the gift of fire. In his “ philanthropic fashion,”

Prometheus stole fire, concealed in a hollow fennel stalk (Hesiod,

Op, ei Di ), and a fennel stalk is still used in the Greek islands

as a means of carrying a light (cf Plmv xiii 22) According

to some legends he gained the fire by holding a rod close to the

sun. Probably the hollow fennel stalk in which fire was carried

got Its place m myth from the very fact of its common use.

We thus find Prometheus m the position of the firc-bringer, or
fire-stealer, and so connected with a very wide cycle of similar
mythical benefactors Among the Mum of Gipp4and, to begin
viith a backward people, the fire-stealer was a man, but he became
a bird. Tow-e-ra, or flare, was in the piossession of two women who
hated the blacks A man who loved men cajoled the women, stole

fire when their backs were turned, and was metamorphosed into
'* a little bird with a red mark on its tail, which is the mark of

fire
*' The fire-brmger in Brittany is the golden or fire-crested

wren. Myths like this kiU two birds with one stone, and at once
account for the possession of fire by men and for the marking of

certain ammals regarded as fire-bringers ' In another Australian
legend fire was stolen by the hawk from the bandicoot, and given to
men In yet another a man held his spear to the sun, and so got
a light. A bird is fire-bnnger m an Andaman island tale, and a
ghost in another myth of the rame island ® In New Zealand, Maui
^ole fire from Mauika, the lord of fire. He used a bird's inter
vention Among the Ahts, m North America,* fire was stolen by
ammals from the cuttle-fish. Among the Thlmkccts, Yehl, the raven
god, was the fire-stealer Among the Cahrocs, the coyote steals

fire from '* two old women.” Among the Aryans of India, Soma
IS stolen by birds, as water is among the Thlinkeets, and mead in the
Edda.* Fire concealed himself, m the Veda, was dragged from his

hiding place by Matari9van, and was given to the pncstly clan of
Bhngu. We sdso hear that Matan9van '* brought fire from afar

(/?. V. m. 9, 5), and that Bhngu Wnd fire lurking m the water
(i? V X. 46, 2j.»

In considering the whole question, one must beware of the

* For these see Brough Smith with Howitt, Native Tribes of South’
east Australia, Aborigines of Victoria: Kuhn, on bird fire-bnnger
in Isle of Man, Die Herabhunft des Feuers, p* 109, Van Gennep,
Mythes et idgendes d*Australie

* Journ Anthrop Inst (Nov. 1884).
* ^roat, Savage Life
^ Bancroft, m. 100, Aitareya brahmana, u. 93, 203, Kuhn, op, cit,

Cf. Bergaigne, La Religion vidt^e, 1. 52-56, and Kuhn's
Herabhunft, and see the essays by Stemthal in appendix to English
version of Goldziher's Mythology among the Hebrews,

hasty analogical method of reasoning too common among
mythologists. For example, when a bird is spoken of as the

fire-bnnger we need not necessarily conclude that, in each case,

the bird means lightning. On the other hand, the myth often

exists to explam the cause of the markings of certam actual

species of birds. Again, because a hero is said to have stolen or

brought fire, we need not regard that hero as the personification

of fire, and explam all his myth as a fire-myth. The legend of

Prometheus has too often been treated in this fashion, though he
IS really a culture hero, of whose exploits, such as making men
of clay, fire-stealmg is no more than a single example. This

tendency to evolve the whole myth of Prometheus from a belief

that he is personified fire, or the fire-god, has been mtensified

by Kuhn’s ingenious and plausible etymology of the name
UpoixyjB^vq The Greeks derived it from vpofArfOy)^, provident,

and connected it with other such words as 7rpop.r)0ovpat,

Trpop,ri6sLa They had also the proper name for the
slow-witted 1)1 other of Prometheus who turned all the hero’s

wisdom to foolishness. Against these very natural etymologies

the philologists support a theory that Prometheus is really a
Greek form of pramantha (Skt.), the fire-stick of the Hindus
The process of etymological change, as given by Stemthal,

was this. The boring of the Perpendicular m the horizontal fire-

stick, whereby fire was kindled, was called manthana, from math,
“ I shake.” The preposition pra was prefixed, and you get

pramantha. But Matan9van was feigned to have brought
Agni, fire, and the fetching of the god was designated by the

same verb matkndmt as the proper earthly boring ” of the fire-

stick. “ Now this verb, especially when compounded with the

preposition pra, gained the signification to tear off, snatch to

oneself, rob ’ Stemthal goes on :
“ Thus the fetching of

Agm became a robbery of the fire, and the pramdtha (fire-stick)

a robber. The gods hi*d mtended, for some reason or other,

to withhold fire from men, a benefactor of mankmd stole it from
the gods This robbery was called pramdtha, pramdthyu-s is

* he who loves boring or robbery, a borer or robber.’ From the

latter words, according to the peculiarities of Greek phonology,

IS formed UpoprjOev’^, Prometheus. He is therefore a fire-god,”

&c. Few things more ingenious than this have ever been done
by philologists. It will be observed that forgetfulness of the

meaning of words ” is made to account for the Greek belief that

fire was stolen from the gods. To recapitulate the doctrine

more succinctly, men originally said, in Sanskrit (or some Aryan
speech more ancient still), “ fire is got by rubbing or boring,”

nothing could have been more scientific and straightforward

They also said, “ fire is brought by Matari9van
;
” nothing could

have been more m accordance with the mythopoeic mode of

thought. Then the word which means ** fetched ” is confused

with the word which means “ bored,” and gains the sense of
” robbed.” Lastly, fire is said (owing to this confusion) to have

been stolen, and the term which meant the common savage
fire-stick is by a process of delusion conceived to represent, not

a stick, but a person, Prometheus, who stole fire. Thus then,

according to the philologists, arose the myth that fire was stolen,

a myth which, we presume, would not otherwise have occurred

to Greeks. Now we have not to decide whether the Greeks were
right m thmking that Prometheus only meant “ the fore-sighted

wise man,” or whether the Germans know better, and are correct

when they say the name merely meant fire-stick ” But we
may, at least, point out that the myth of the stealmg of fire and
of the fire-stealer is current among races who are not Aryan,
and never heard the word pramantha. We have shown that

TTilmkeets, Ahts, Andaman Islanders, Australians, Maoris,

South Sea Islanders, Cahrocs and others all believe fire was
ongmally stolen. Is it credible that, m all their languages,

the name of the fire-stick should have caused a confusion of

thought which ultimately led to the belief that fire was obtained

onginally by larceny ? If such a coincidence appears mcredible,

we may doubt whether the belief that is common to Greeks and
Cahrocs and Ahts was produced, in Greek minds by an etymo-

logical confusion, in Australia, Amenca and so forth by some

« Cf. Kuhn, op, at, pp. 16, 17.
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other cause What, then, is the origin of the widely diffused myth
that fire was stolen ? We offer a purely conjectural suggestion.

No race is found without fire, but even some civilized races have
found the artificial reproduction of fire very tedious. Thus we
read {Od, v. 488-493): “As when a man hath hidden away a

brand in the black embers at an upland farm, one that hath no
neighbour nigh, and so saveth the seed of fire that he may not

have to seek a light otherwhere, even so did Odysseus cover him
with the leaves ’’

If, in the Homeric age, men found it so hard

to get the seed of fire, what must the difficulty have been in the

earliest dawn of the art of fire-making ? Suppose, then, that

the human groups of early savages are hostile One group lets

Its fire go out, the next thmg to do would be to borrow a light

from the neighbour, perhaps several miles off. But if the neigh-

bours are hostile the unlucky group is cut off from fire, tgnt inter-

dtcttur. The only way to get fire m such a case is to steal it

Men accustomed to such a precarious condition might readily

believe that the first possessors of file, wherever they were, set

a high value on it, and refused to communicate it to others

Hence the belief that fire was originally stolen. This hypothesis

at least explains all myths of fire-stealmg by the natural needs,

passions, and characters of men, “ a jealous race,'' whereas the

philological theory explains the Greek myth by an exceptional

accident of changing language, and leaves the other widely

diffused myths of fire-stealmg in the dark It would occupy

too much space to discuss, in the ethnological method, the rest

of the legend of Prometheus Like the Australian Pundjel,
I

and the Maori Tiki, he made men of clay He it was who, when
Zeus had changed his wife into a fly, and swallowed her, broke

open the god’s head and let out his daughter Athena. He aided

Zeus in the struggle with the Titans. He was punished by him
on some desolate hill (usually styled Caucasus) for fire-stealmg,

and was finally released by Heiacles

His career may be studied in Hesiod , in the splendid Protnetheus

vinctxis of Aeschylus, with the scholia; in Heyne's Apollodorus; m >

the excursus (i) of Schuzius to the Aeschylean drama, and m the
frequently quoted work of Kuhn The essay of Stcmthal may also

be examined (Goldzihcr, Myth Hebr
,
Eng traiib

, pp 363-392),
whore the amused student will discover that “ Mosts is a Praman-
thas," with much else that is as learned and convincing See
also Tylor's Early History of Man, Nesfield in Calcutta Review

|

(January, April, 1884) , and the article Fire (A L
) |

PROMOTER, one who promotes (Lat. proinovere, to move '

forward), advances or forwards any scheme, project or under-
|

taking. The most general specific sense in which the word is
|

now used is that of a person who takes the steps necessary to 1

the incorporation of a joint-stock company (see Company) or '

to the passing of a private or local act of parliament In legal I

history, a promoter was one who piosccuted offenders, ongmally
|

as an officer of the Crown, later as a common informer, the

term is still used thus of the prosecutor in a suit in an ecclesias-

tical court.

PRONGBUCK, Pronghorn, or (in America) simply Antelope,

the sole existing representative of a family {Antdocapndae) of

hollow-homed ruminants in which the hom-sheaths are forked

and annually shed and renewed. Standing about 3 ft. high at

the shoulder and slightly more at the croup, the male piongbuck

has the black horns rising vertically upwards immediately

above the eyes. The general colour is bright sandy fawn, with

much white on the face, three white bars on the throat and white

under parts and buttocks. The white throat-band<? are evidently

protective; and the long white hair on the buttocks can be

erected and expanded into large chiysanthemum-like bunches

as in Japanese deer; these bemg guides to the members of

the herd when m flight. The tail is short; lateral hoofs are

wanting, and the teeth are tall-crowned. Female prongbuck

produce one or two young at a birth, and are either hornless or

furnished with small and more or less rudimentary horns.

Prongbuck, of which two races, the typical Anhlocapra

atnertcana and A, mexteana, are recognized by American

naturalists, inhabit the open plams of the temperate districts

of westemNorth America, where they were formerly very abun-

dant. Nowadays their numbers have become greatly diminished :

and small and isolated bands represent the great herds of former
years Young prongbuck are very liable to be attacked by
wolves; to protect them from these marauders the females first

clear an area in the middle of a patch of cactus, by jumping on
the plants with their sharp hoofs, and bring forth their offspringm
the protected space. Certamextmet American ruminants, namely
CosoryXy Dlastomeryx and Merycodus are believed to be in some
way related to the prongbuck

;
but they have frontal appendages

more like antlers than horns. In view of this presumed relation-

ship it seems preferable to retain the family Antilocaprtdae

rather than relegate it to the rank of a sub-family of Bovtdae,
(See Pecora.) (R L *)

PRONUNCIATION (Lat. pronunhatto, from pronunttare,

proclaim, announce, pronounce), the action of pronouncing, the
manner of uttering an articulate vocal sound (see Phonetics
and Voice) The original sense of the Latin, a public declara-

tion, is preserved m Spanish pronunciamtento, a manifesto or

proclamation, especially as issued by a party of insurrection or

revolution.

PRONY, OASPARD CLAIR FRANQOIS MARIE RICHE DE
(1755-1839), French engineer, was bom at Chamelet, m the

department of the, Rhone, on the 22nd of July 1755, and was
educated at the Ecole des Ponts et Chauss^es His Memotre
sur la poussee dcs voutes published in 1783, in defence of the

prmciples of bridge construction mtroduced by his master J R
Perronnet, attracted special attention. The laborious enter-

prise of drawing up the famous Tables du Cadastre was entrusted

to his direction in 1792, and in 1794 he wa§ appointed professor

of the mathematical sciences at the Ecole Polytechnique,

becoming director at the Ecole des Ponts et Chauss6es four years

later. He was employed by Napoleon to superintend the

engineering operations for protecting the province of Ferrara

against the inundations of the Po and for draining and im-

proving the Pontine Marshes. After the Restoration he w^as

likewise engaged m regulating the course of the Rhone, and in

several other important works. He was made a baron m 1828,

and a peer m 1835 He died at Asni^res (Seine) on the 29th

of July 1839. For the “ Piony Brake ” see Dynamometer.
PROOF (in M Eng preove, proevcy preve^ &c

,
from O Fr. prueve,

proeve, &c
,
mod. preuve, Late Lat. proba, probarCy to prove, to

test the goodness of anything, probus

,

good), a word of which

the two mam branches are derived from those of “ to prove,
’

viz to show to be true, to test, to try. Of the first division

the chief meanings are; that which establishes the truth of a

fact or the belief in the truth, demonstration, for the nature of

which see Logic. In law “ proof " is the general term for the

establishment of the material facts m issue m a particular case

by proper legal means to the satisfaction of the court (see

Evidence), specifically, documents so attested as to form

legal evidence, written copies of what a witness is prepared

to support on oath, and the evidence of any case in the

court records are all termed “ proofs.” In Scots law the

term is used of a trial before a judge alone as opposed to trial

by jury, trom the general sense of examination, trial or assay

derived from “ to prove,” to test the quality of anything,

“ proof ” is used of that which hao succeeded in standing a trial

or test, the commonest form in which this use appears is as a

compound adjective, thus materials are said to be “ waterproof,”
“ armour-” “ bullet-proof,” and the like. The principal other uses

are for a standard of'strength for spirit (see Alcohol and Spirits)

for a trial impression, in printing, on which corrections and

additions can be made (see article Proof-Reading) and^ in

engraving and etching, for one of a limited number of impressions

made before the ordinary issue is printed In the earher history

of engraving a “ proof ” was an impression during the process

of printing made for the artist's inspection, approval or correc-

tion, whence its name In the modern use of the term, where

the impression has been taken before the mscnption has been

added to the plate, it is called a “proof before letter.^'

In bookbindmg, some of the shorter or narrower leaves are

left with rough edges, “ uncropped,” to show that the book has

not been “ cut,” these are styled “ proofs.”
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ra00F*READIN6, the art or business of correcting for the

press the printed “ proofs of articles or books set m type

before publication. The special business of a proof-reader,

attached to a printing house, is to correct these proof:^ before

they are shown to the author, he is an intermediary between

the compositor and the author, and as such his functions

may vary according to his capacities Proof-reading as a dis-

tinct department in the work of a printing office does not date

from the very eailiest days of ** the art preservative of all arts
**

The first products of the printing-press show abundant evidences

of the non-existence of any one specially charged with the duty
of correcting the compositors’ mistakes How much conjectural

emendation and consequent controversy would have been avoided
if the First Folio ShaJeespeare had been more typographically

correct 1 Sir Theodore Martin sard that the typographical

errors alone of that ivork had been computed to number
nearly 20,000, which amounts to 2 25 % of the total number
of w'ords in the volume It w^as a usual practice in the 17th and
iSth centuries for authors to send the proofs of their works round
amongst their personal friends for correction; and in the univer-

sities and colleges sheets of works passing through the press were
frequently hung up m the quadrangles for public inspection

and correction With the growth of printing gradually came a
demand for systematic proof-reading, and the leading printers

engaged scholars and men of letters to read proofs for them
Among these may be mentioned Cniden, of Concordance fame
(“ Alexander the Conector and Wilham Julius Mickle, poet,

and translator of Luiz de Camoens’s Lustads, who was a reader

at the (larendon Press Goldsmith and Dr Johnson also are

credited with having wielded the proof-reader^s pen Times,

however, have changed since, as the elder Disraeli wrote,
**

it

became the glor)^ of the learned to be correctors of the pi ess to

eminent printers ’’ and to-d«\y in every printing office the proof-

reader islound— an unobtrusive functionary, known to publishers,

authors, editors and journalists, ljut for the most part unknown
to the general reading public, a functionary w ho yet does useful,

often valuable, and always mdispensable work Tlie influence

of good proof-reading upon the character of book, newspaper
and general printing is too often underrated. The celebrated

old printing offices and the foremost of the modem ones owe
their reputation for good workmanship largely to the excellence

and thoroughness of the work done m their reading-rooms, for

no perfection of paper, ink, machining or binding can atone for

baa or slipshod typography

The nature of the proof-readerS work, frequently monotonous
and uninteresting, will be made clear by wixat follows Aftei

the compositor (see Tvpesetttng) has set up, by hand or

tyj^e-'iettm^ machine, the “ copy ” supplied to him, a slip or

page proof is pulled and sent with the manuscript to the proof-

reader The manusciipt is then read aloud by a copy-holder,

while the proof-reader carefully follows the text before him
letter by letter, marking on the margin of the proof all the mis-

spellings, turned letters, ‘‘wrong founts” (letters differing m
size or style of face from those m the immediate context) and
other errors, and seeing that the punctuation clearly defines the

author’s meaning The copy-holder reads rapidly— indeed, an
ordinary listener would imagine it to be impossible for the

proof-reader to understand him—and as the reader is obliged

to keep pace, he goes through the proof again, without the aid

of the copy-holder, m order to mark any errors that may have
escaped him m the first rapid reading The proof, called the
“ first proof,” IS then sent to the compositor to be corrected.

When this has been done, a further proof is submitted to the

reader, who, upon satisfying himself by careful revision that it

IS free from typographical mistakes, passes it as “ clean ” If

the reader, when cieming with the first proof, notices any slips

in grammar or errors of fact on the part of the wnter, or is in

doubt whether any particular word m the manuscript has been
correctly deciphered, he underlines the word or passage, and
places **Qy.*' (query) m the margin The proof is then des-

patched to the author or editor. On the return of the proof,

after the wnter^s corrections and alterations have been carried

out, the type is made up into pages and sheets and another
proof pulled. This passes into the hands of the press reader

(as distinguished from the “ first-proof reader ”), who checks
the headlines, page numbers, and sequence of chapters or

sections, and observes that the pages are of uniform length and
that a sufficient amount of margin is allowed, before finally

reading through the text. When the press reader’s corrections

have been effected, the work is ready tor the printing machine
or the stereotyping foundry

The cost of proof-reading may be said to range from about

7J to 20 % of the cost of composition, varying, ot course, with
the nature of the work.

Many prominent authors have expressed in warm tenns their
gratitude to the proof-reader for valuable assistance rendered by
apt queries and pertinent suj?gestions. Two ot these expressions
of opinion may be given as typeal, one /ron> a novelist and one irom
a poet. Charles Dickens said “ I know from some slight practical
experience what the duties of correctors of the press are, and how
these duties are usually discharged. And I can testify, and do
testify here, that they aic not mechanical—that they are not mere
matters 01 manipulation and loutmc, but ^Ivat they reepure from
those who perform them much natural intelligence, much super-
added cultivation, considerable readiness of reference, quickness
of resource, an excellent memory and a cle<ir understanding And
I must gratefully acknowledge that 1 have never gone through the
sheets of any book I have written without having had presented to
me by the corrector of the press something I had overlooked—some
slight niconsisttncy into which I had fmkn—some little lapse I

had made—in short, without having set down in black and white
some unquestionable indication that I had been closely followed in
my work by a patient and trained mind,, and not merely bv a
skilful eye. In this declaration I Ivvg not the slightest doubt that
the great body of my brother and sister writers would, as a plain act
of justice, hejirtily concur ** Robert Rrowmng thus corroborated
Dickens “ I have had every opportunity of becoming acquainted
With, and gratefully acknowledging, the extreme service rendered
to me, and, if mine be no exceptional case, the qualifications of
leaders and correctors arc important indeed ’* P Taroussc sjioko

of French proof-readers as Ins “ collaborate urs les plus chers," and
Hugo referred to them at> those “ modestes savants so well able
" lustrer les plumes du g^nie while the Academe Franyaise
consultod them on pomts arising in the revision of the Academy's
dictionary

Tliough much good woik is done by readers who have not
been practical printers, yet the technical knowledge gained by
working as a compositor is essential to the best proof-reading.

The reader must possess a quick eye, alert to note every error or

mechanical imperfection in the type, and must scrutinize closely

every letter of every word, clause and sentence, while keeping a
grasp of the sense of tlie matter he 13 deaUng with. The more
varied his information and the wider his knowledge, the better.

Though his strict duty is merely to see that the author’s

copy IS properly reproduced, he is always glad to give the author
the benefit of the experience and knowledge ho has acquired,

and, as a consequence, he is constantly crossing the line which
separates proof-reading from sub-editonal duties From this

last consideration has arisen the plea for the reader, on the daily

press especiaJlv, being placed under the control of, and made
responsible to, editorial department rather than the head of

the composing-room.

Proof-readers in Great Britain have a trade umon, and many of

them rotam membership of the unions to which they belonged when
worlung as compositors, and in some states of the Amencan Union
as well as in Scotland the compositors insist upon readers being also

members of then* society 'fhe oldest English wgamzation devoted
entirely to the interests of proof-readers is the Association of Correc-

tors of the Press, founded m 1854, The chief aim of the association

IS to give Its members information as to vacant situations, so as to
keep them in full employment, but it also assists members in

distress from its benevolent fund, and provides pensions, as well as

a sum of money at death. Tliere is in FVanco tho SoctiH das mrac-
tours dds tnipnmsries do Pr^s There are also proof-readers'

societies m several Amencan cities, many of whose members are

women, for in the Umted States women bulk largely m the rank of

f
roof-readers There are very few women proof-readers in London
n Edinburgh, however, women form a conadtrable proportmii of

the proof-readers, (J A. Bl , J.R.^)

PROPAGATION, the multMicatioti of a species by natural

processes of reproduction (^.v.). The Latm prepngtwe meant
to fasten down {pro-^ and pangere, to fasten) layers, shoots or
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slips (propc^nes) of plants for the purpose of reproduction,
hence to generate, reproduce and generally to extend or

increase. It is m this sense that propagation ” is used of

the spreading or dissemination of doctrines, ideas, opmions,
&c. The term propaganda,’^ often wrongly used as a plural

word, means properly an organization or association for the
spreadmg of particular beliefs or opmions, and is an adapta-

tion of tlie name of that committee of cardinals in the Roman
curia which supervises foreign missions, the full title being

Congregate de propaganda fide,

PROPELLANTS, a generic name for explosives used for

propelling projectiles from guns and other firearms, m order

to distinguish them from the more violent explosives used m
shells, mmes, &c

,
to produce a blasting effect Some explosive

substances can be used both as propellants and as bursters,

as for example gunpowder, and some of the ingredients of a
propellant may be similar, though differently proportioned

and combined, to those of a high explosive (For details

see Explosives, Gunpowder, Cordite, &c )

PROPERTlUSi SEXTUS {fi, 30-1 S b C ), the greatest of the

elegiac poets of Rome, was bom of a well-to-do Umbrian
family at or near Asisium (Assisi), the birthplace also of the
famous St Francis We learn from Ovid that Propertius was
his senior, but also his friend and companion; and that he was
third m the sequence of elegiac poets, following Gallus, who was
bom m 69 B c

,
and Tibullus, and immediately preceding Ovid

himself, who was bom m 43 b.c We shall not then be far wrong
m supposing that he was bom about 50 B.c, His earfy hfo

was lull of misfortune. He lost his father prematurely;

and after the battle of Philippi and the return of Octavian to

Rome, Propertius, like Virgil and Horace, was deprived of his

estate to provide land for the veterans, but, unlike them, he
had no patrons at court, and he was reduced from opulence to

comparative indigence The widespread discontent which the

confiscations caused provoked tlie insurrection generally known
as the bellum perusinum from its only important uicident, the
fierce and fatal resistance of Perugia, which deprived the poet

of another of kis relations, who was killed by brigands while
making his escape from the lines of OcUvian. The loss of his

patrimony, however, thanks no doubt to his mother’s providence,

did not prevent Propertius from receiving a superior education.

After, or it may be, during its completion he and she left Umbria
foi Rome

,
and there, about the year 34 b c., he assumed the

garb of manly freedom He was urged to take up a pleader’s

profession; but, like Ovid, he found m letters and gallantry a
more congenial pursuit. Soon afterwards he made tlie acquaint-

ance of Lycinna, about whom we know little beyond the fact

that she subsequently excited the jealousy of Cynthia, and was
subjected to all her powers of persecution (vexandt)^ This passing

fancy was succeeded by a serious attachment, the object of

which was the famous ‘‘ Cynthia,” Her real name was Hostia,

and she was a native of Tibur. She was a courtesan of the

superior class, somewhat older than Propertius, but, as it seems,

a woman of singular beauty and varied accomplishments Her
own predilections led her to literature; and in her society Proper-

tins found the mtcllectual sympathy and encouragement wtuch
were essential for the development of his powers. Her character,

as depicted in the poems, is not an attractive one; but she

seems to have entertained a genuine affection for her lover.

The mtimacy began in 28 and lasted till 23 b c. These six years

must not, however, be supposed to have been a period of un-
broken felicity. Apart from minor disagreements an infidelity

on Propertius’s part excited the deepest resentment m Cynthia;

and he was banished for a year. The quarrel was made up about
the beginning of 25 bc.; and soon after Propertius published

his first book of poems and inscribed it with the name of his

mistress. Its publication placed him in the first rank of con-

temporary poets, and amongst other things procured him ad-
mission to the literary circle of Maecenas. ITie intimacy was
renewed; but the old enchantment was lost Neither Cynthia
nor Propertius was faithful to the other. The mutual ardour
gradually cooled j motives of prudence and decorum urged the
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discontinuance of the connexion; aiad disillusion changed in-

sensibly to disgust. Althougn this separation might have been
expected to be final, it is not certain that it was so. It is true
that Cynthia, whose health appears to have been weak, does
not seem to have survived the separation long But a careful

study of the seventh poem of the last book, in which Propertius
gi\es an account of a dream of her which he had after her deaUi,

leads us to the belief that they were once more reconciled, and
that in her last illness Cynthia left to her former lover the duty
of carrying out her wishes with regard to the disposal of her
effects and the arrangements of her funeral. Almost nothing
is known of the subsequent history of the poet He was alive

in 16 B c , as some allusions in the last book testify. And two
passages in the letters of the younger Phny mention a descen-

dant of the poet, one Passennus PauUus Now in 18 bc
Augustus carried the Leges JidtaCy which offered inducements

to marriage and imposed disabilities upon the cehl^te. Proper-

tins then may have been one of the first to comply with the new
i enactments He would thus ha\e married and had at least

t one child, from whom the contemporai*v of Phny was descended^

Propertius had a large number of friends and acquaintances,

chiefly hteiary, belonging to the circle of Maecenas. Amongst
these may be mentioned Virgil, the epic poet Ponticus, Bassus

(probably the iambic poet ot the name), and at a later period

Ovid We hear nothing of Tibullus, noi of Horace, who also

never mentions Propertius This reciprocal silence is probably
' significant In person Propertius was pale and thm, as was to

.
bo expected m one of a delicate and even sickly constitution

;

He was very careful about his personal appearance, and paid an
I almost foppish attention to dress and gait He was of a some-
' what voluptuous and self-indulgent temperament, which shrank
from danger and active exertion. He was anxiously sensitivQ

about the opinion of ethers, eager for their sympathy and re-

gard, and, m general, impressionable to their influence. His

over-emotional nature passed rapidlv from one phase of feeling

I
to another, but the more melancholy moods predominated.

!
A vein of sadness runs through his poems, sometimes breaking

out into querulous exclamation, but more frequently venting
itself m gloomy reflections and prognostications. He had fits

of superstition which in healthier moments he despised.

Ihe poems ot Propertius, as the> have come down to us,

ronsLst of four books containing 4046 lines of degiac verse.

The first book, or Cynthta, was published separately and early

in the poet’s literary life. It may be assigned to 25 b.c The
dates of the publication of the rest are uncertain, but none of

them wa.s published before 24 B.c., and the last not before 16 b c.

The unusual length of the second one (i4o;> lines) has led Lach-

mann and other critics to suppose that it originally consisted

of two hooks, and they have placed the beginning of the third

book at u 10, a poem addressed to Augustus, thus making five

books, and this arrangement has been accepted by several

editors

The subjects of the poems are threefold
; (i) amatory and

personal, mostly regarding Cynthia—seventy-two (sixty Cynthia

elegies), of which the last book contains three
; (2) pohtical and

social, on events of the day—thirteen, including three m the

last book ; (3) historical and antiquarian—six, of which five are

in the last book.

The writings of Propertius are noted for their difficulty and
their disorder. The workmanship is unequal, curtness alterna-

ting with redundance, and carelessness with elaboration. A
desultory sequence of ideas, an excessive vagueness and in-

directness of exj>ression, a peculiar and abnormal latinity, a

constant tendency to exaggeration, and an immoderate mdiil-

gence m learned and literary allusions—all these are obstacles

lying in the way of a study of Propertius. But those who have

the will and the patience to surmount them will find their tiouble

well repaid. For power and range of imagmatmn, for freshness

and vividness of conception, for truth and originality of presenta-

tion, few Roman poets can compare with him when he is at his|

best. And this is when he is carried out of himself, when the

discordant qualities of hw genius are, so to say, fused together
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by the electric spark of an immediate inspiration. His vanity

and egotism are undeniable, but they are redeemed by his fancy

and his humour.
Two of his merits seem to have impressed the ancients them-

selves The first is most obvious in the scenes of quiet descrip-

tion and emotion m whose presentation he particularly excels.

Softness of outline, warmth of colouring, a fine and almost

voluptuous feeling for beauty of every kind, and a pleadmg and
melancholy tenderness—such "were the elements of the spell

which he threw round the sympathies of his reader, and which

his compatriots expressed by the vague but expressive word
hlandiita His poetic facundia^ or command of striking and
appropriate language, is more noticeable still. Not only is

his vocabulary veiy extensive, but his employment of it extra-

ordinarily bold and unconventional. New settings of use, idiom

and construction continually surprise us, and, m spite of occa-

sional harshness, secure for his style an unusual freshness and
freedom. His handling of the elegiac couplet, and especially

of its second line, desers-es especial recognition. It is vigorous,

varied and even picturesque. In the matter of the rhythms,

caesuras and elisions which it allows, the metrical treatment

is much more severe than that of Catullus, whose elegiacs are

comparatively rude and barbarous; but it is not bound hand
and foot, like the Ovidian distich, m a formal and conventional

system. An elaborate symmetry is observable in the con-

struction of many of his elegies, and this has tempted critics to

divide a number of them into strophes.

Propertius’s poems bear evident marks of the study of his

predecessors, both Greek and Latin, and of the influence of

his contemporaries. He tells us himself that Callimachus and
Philetas were his masters (111 i

, seq ), and that it w as his ambition

to be the Roman Callimachus (iv i, 6^). But, as Teuffel has

said, his debt to these writers is chiefly a formal one. Even into

his mythological learning he breathes a life to which these dry

scholars are strangers We can trace obligations to Meleager,

Theocritus, Apollonius Rhodius and other Alexandrmes, and
amongst earlier writers to Homer, Pindar, Aeschylus and others

Propertius’s influence upon his successors was considerable.

There is hardly a page of Ovid which does not show obligations

to his poems, while other writers made a more sparing use of

his stories.

A just appreciation of the genius and the writings of Proper-

tius IS made sensibly more difficult by the condition in which his

works have come down to us. Some poems have been lost,

others are fragmentary
;
and many are more or less disfigured

by corruption and disarrangement The manuscripts on which
we have to rely are both late and deeply interpolated. Thus
the restoration and mterpretation of the poems is one of peculiar

delicacy and difficulty.

On the Propertii see Mommsen in Hermes, iv. 370; Haupt, Opusc,
1 282. Inscriptions of P^ropcrtii have been found at Assisi. Pro-
pertius's family was not **

noble," xi 34, 55, 6, and ii, 24, 37 seq
Apart from the question of rcadmg in iv. i, 125 (MSS Asis ),

" the
climbing walls of his to\\n" (scandentes arces, scandens mums,
IV 1,65 and loc,cti ), its nearness to Perugia .and its position close above
the plain (1. 22, 9, 10) are decisive for Asisium as the buthplace
of ProperUus Ovid thus assigns Piopertius his place successor
fuit hic (Tibullus), tibi, Galle : Propertius %ll% (Tibullo) • Quartus
ab his sene tempons ipse fui (Tr iv. 10, 53, 54) fcf. ib

, 11. 467)
For Ovid's fnenaship with Properbus see below—iv 1, 121 seq is

the chief authority for the earlier events of his life, 127 seq : "Ossaque
Icgisti non lUa aetate legenda Patns et in tenues cogeris ipse Lares
Nam tibi cum multi versarent rura luvenci Abstuht excultas pcrtica
tnstis opes. " Elsewhere he says that he is non ita dives " 11 24, loc,

nt

)

ana that he had " nulla domi fortuna relicta," 11 34, loc at His
living on the Esquiline, m. 23, 24, points to a competence. For the
death of his kinsman, generally supposed to be the Callus of i. 21, see

1.

22, Propertius's mother is mentioned more than once, in very
aifecnonate terms m i., u. 21. She was dead when 111. 13 (ii) was
wnlten, ue, six months after the publication of the first book For
the quaJUty of Propertius's education, the poems themselves are the
only, but a sufficient, testimony. For Lycinna see iii. 15, 3-10, 43.
Cynthia (Hostia) was a native of Tibur (iv. 7, 85), and probably a
grand daughter (m. 20, 8) of L. Hostius, who wrote a poem on the
Illyrian of 178 b c., of which some fragments are preserved.
She was older than Propertius (ii. 18, 20). That she was a meretrix
is clear from many mdications—her special accomplishments, her

house in the Subura, the occurrence of scenes like those in i. 3, 11 29,
the fact that Propertius could not marry her, &c. For references

to her beauty see u. 2, 5 sqq. and 3, 9 ^q ; 11. 13, 23, 24; to her poetry,
11. 3, 21; to other accomplishmentc, i. 2. 27 seq.

; m. 20. 7 seq. She
was fickle (1. 15, 11. 6, &c.), avaricious (li. 16, ii, X2), londof finery

(11. 3, 15, 16), violent of temper (iil. 8; i. 4, 18 seq ). For the five

years see m 25, 3. " quinque tibi potui servire fidelitcr annos ",

and for the year of estrangement iii 16, 9, " peccaram semcl, et

totum sum pulsus in annum." The second separation is vouched
for by the two last elegies of book ui. For the evidence which
IV. 7 furnishes m favour of a reconciliation see Postgate (Prof,
Introd. p XXV. seq

) ,
iv. 6 commemorates the celebration of the

hidt qutnquennales, in 16 b c , and iv ii, 66 alludes to the consul-

ship of P. Scipio in the same year. For Passennus Paullus (or as
an Assisi inscription calls him C Passennus Sergius Paullus Proper-
tius Blaesus), see Pliny (Lp vi 15),

" mumceps Propcrti atque
ctiam inter maiores Propertium numerat", (9, 22), " m littcns vctercs
aemulatur exprimit reddit Propertium in primis a quo genus
ducit, vora suboles coque simillima illi m quo ille praecipuus, si

elcgos eius in manum sumpsens, leges opus torsum mollo lucundum
ct plane in Properh domo scriptum " u. i and m. 9 are addressed
to Maecenas, u. 10 to Augustus Virgil is spoken of m the highest
terms m u. 34, 61 seq Other poems are addressed to Ponticus

(1. 7, 9), Bassus (1 4), Lynceus, a tragic poet (1. 19, 11. 34). In Ep ii

2, 87 seq
,
Horace has been thought to make a direct attack on

Ihropeitius On Propertius's personal appearance, sec 1 1,22,5,21
A likeness of him has possibly been preserved in a double Hermes
in the V*lla Albani and the Vatican, which represents a young
bcaidless Roman, of a nervous and somewhat sickly appearance,
together with a Greek poet (Visconti, Iconograph, romana, pi 14,

3, 4) 111 health is proved by 1. 15 and the frequent references to
death and burial—1. 19, 11. i, 71 sqq ,

11. 13, 17 sqq For his care
about dress and the like see 11 4, 5, seq For want of courage and
energy see 11. 7, 14, 11. 19, 17-24, and for superstitious leanings,
11 27, 11 4, 15, IV 5, 9 seq The foiir-book numbering is now the
current one and is adopted in this article though there is little

doubt that there were originally four books besides the Cynthia,
Few of the poems can be dated with ctriainty, but those that can,
with the exception of iv 6 and ii, fall between the years 28 and
23 B c. For ancient references to Propertius as a writer see Quint
X. I, 93 (where it is stated that some (not Quintilian) preferred him
to Tibullus), Ov A A 111 ^33; Tr in 465, v. x 17, Mart. xiv.

i8a via. 73; Pliny, loc at above, Stat Stlv 1 2, 253
There is no existing MS of Propertius older than the 12th century.

Up till the publication of Behrens's edition (i38o), the oldest one,
Ncapohtanus ^N

,
now at Wolfenbuttel), was universally regarded

as the best, ana even now critics are found to maintain its paramount
claims But the more ludicious admit the valiu^ of the four MSS
collated by Bahrens, Vossianus, 0, 1300 (A), Laurentianus, end
of X4th century (F), Ottobomano-Vaticanus, 15th century (V),
Davontriensis, 15th century (D), to which has to be added the
Holkhamicus, 1421 (L), collate by Postgate, Cambridge Philological
Transactions (1894) voL iv

The editio pnneeps of Propertius is that of 1472 (Venice). Among
later editions wo may mention the following, those with explanatory
or critical notes being marked with an asterisk ; Scaliger (1577, )i

Broukhusius (2nd cd., 1577), Passeratiub (1O08, with index
verborum), *Vulpius (1755, wuth index verhorum), *P Bmmann
(and Santen) (1780), Lachmann (1816), Hertzberg (1843-1845),
L Muller (1870), Haupt-Vahlon (last ed

, 1904), *Bahrens (1880),A Palmer (1880), *Postgato (1S81), selections with introduction
(text with critical notes in the Corpus poetarum latinorum, 1894,
also issued separately), Rothstem (1898), H E Butler (1905),
index verborum (to his own text) J. S. PhiUimore (1906), A. E
Housman (without pubhshing an edition) has done much to improve
and explain^ the poems For further information we may reter to
F. Plcssis, Etudes critiques sur Properce et ses 6ldgies (1886), and the
sections on the poet in Teuffel's and Schanz's Histones of Roman
Literature,

The following translations into English verse are known : G. F.
Nott (1782), bk, i ; C A. Alton, selections in his Specimens of the
Classic Poets (1814), 11. 215 seq.; C. R. Moore (1870); J. Cranstoun
(1875), F. A. Paley (1866), verse translations from bk. v. with
notes, also a few translations by the poet Gray, vol. 1. (Gosse,

1884), S. G. Tremenhoere (1899). bk. i. Prose translations:
P. J. F. Gantillon (with Nott's ana Elton's versions, Bohn, x848)5

J. S. PhiUimore (1906) (J. P. P^
PROPERTY, that which is peculiarly one’s own, that which

belongs to or is characteristic of an individual. The Latin pro-

pnetas (formed from propnus, one’s own, possibly derived

from prope, near) in post-Augustan times was extended to

ownership and rights of possession. It is thus, in law, the
genenc term for rights of ownership and for things subject to

the rights of ownership. It is the most comprehensive of all

terms which can be used, inasmuch as it is indicative and de-

.senptive of every possible mterest which the party can have ”

(see Langdale, M. R., in Jones \i Skinner^ 1835, 5 L.J. Ch. 90).
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In Roman law and in modern systems of law based on it, pro-

perty IS divided into ''movables'' and "immovables mEnglish

law, on the other hand, the division is into personal property,

including chattels real, and real property (see Personal Pro-
perty and Real Property) Theatrical usage has given

a specific meaning to the word, that of any article used on the

stage during the performance of a play

PROPHET (7rpo</)7fny5), a Word t^en from the vocabulary

of ancient Greek religion,^ which passed mto the language of

Christianity, and so into the modem tongues of Europe, because

it was adopted by the Hellenistic Jews as the rendering of the

Hebrew (ndbhT pi , nebhiim) The word therefore as we
use It is meant to convey an idea which belongs to Hebrew and
not to Hellenic belief.

That the word ndbhV*, prophet," originally signified one
who speaks or announces the divine will, is rendered highly

probable by a comparison of the Assyrian nabiiy meaning {a)

to " call " or " name,’’ {b) “ announce ” (see Delitzsch, Hand-
worterbuch sub voce). The Babylonian deity Nabii (in Old
Testament Nebo) is a contraction from Na-bt-u, which thus

corresponds closely with the Hebrew ndbhV* and originally

signified the speaker or proclaimer of destiny. He was repre-

sented as the writer of the tablets of destiny, and was therefore

regarded as the interpreter of oiacles (see Zimmern, K, A,

pp 400, 404). Accordingly this derivation is preferable to

that suggested by earlier Semitnts from Gesenius to (in recent

times) Kautzsch (" Religion of Israel,” Hastings's Diet, Bible,

extra vol
, p. 652 footnote), and Cheyne (Ency Btbl col

3853), which connects it with another verbal root naba,

bubble "or " gush " This Davidson ("Prophecy and Prophets,"

Hastings's Diet Bible, p. 108 footnote) rightly rejects While
he connects it with the Arabic root naha*a, " come into promin-

ence " (conj. II. " announce,") he ends by ascribing to it an
ultimate Babylonian origin. Zimmern {K A,T,^ p. 590) gives

the name of a priest-official munani-bu (lit " howler ”), which
is derived from a Piel of nabu, viz nubbil (==^numbt7), " bawl ”

or " howl." A brief sketch will be given (i) of the history of

Hebrew prophecy (in supplement to what has been already said

in the article Hkbrfw Religion or is to be found m the articles

devoted to individual prophets), and (2) of prophecy in the eaily

Christian Church.

I. The Prophets of the Old Testament—The author of i Sam.
IX. 9 tells us that " beforetime in Israel, when a man went to

mquire of God, thus he spake, Come and let us go to
® the seer; for he that is now called a prophet {ndbhi“)

was beforetime called a seer." This remark is probably a later

gloss. Samuel was a " seer " (ver. ii), or, as he is also called

(ver. 6 seq ), a " man of God," that is one who stood in closer

relations to God than ordmary men; all that he said was sure

to come to pass,” so that he could be consulted with advantage
even in private matters like the loss of the asses of Kish The
narrative of i Sam. ix. belongs, as Budde has demonstiated,

to the older stratum of the narrative (called J) whidi

1 Accoidmg to Plato (Ttmaeus, p 72) the name wpo<phrrjs ought
properly to be confined to the interpreters employed to put an
intelligible sense on the dreams, visions, or enigmatic utterances
of the frenzied ndyns. But in ordinary Greek usage the prophet of
any god is in general any human instrument through whom the
god declaies himself, and the tendency was “ to reserve the name for
unconscious interpreters of the divine thought, and for the ministers
of the oracles in general (Bouch^-Leclercq, Hist, de la divination,

1880, 11 ii] This probably facilitated the adoption of the term
by the Hellenists of Alexandria, for, when Philo distinguishes the
prophet from the spurious diviner by saying that the latter applies
his own inferences to omens and the like while the true prophet,
rapt in ecstasy, speaks nothing of his own, but simply repeats
what IS given to him by a revelation in which his reason has no part
(ed. Mangey, li 321 seq, 343, cf 1, 510 seq), he follows the
prevalent notion of the later Jews, at least in so far as he makes
the function of the prophet that of purely mechamcal reproduction,
cf John XI. 51^ anci the whole view of revelation presupposed in
the Apocalyptic literature. But in any case the Greek language
hardly offered another word for an organ of revelation so colourless
as irpoAiiTfis, while the condition of etymology among the ancients
made it possible to interpret it as having a special reference to pre-
diction (so Eusebius, Dem, Ev, v., deriving it from npo^vn).

includes ix.,x. 1-16, xi. i-ii, 15, xiii., xiv. 1-16 in which Samuel
is a pnest-seer of a provmcial town, without the high functions of

government as Shdphet* We must not suppose that the word
" prophet " had merely become more common m his time and
supplanted an older synonym. This is clearly shown a few verses

farther down, where we see that there were already in Samuel's
time people known as nebhiim, but that they were not seers,

'rhe seer {rdeh) appears individually, and his function was
probably not so much one of speech as of the routine of close ob-

servation of the entrails'of slaughtered victims, like the Ass5n:ian

baru (see Priest). It is m this way that the function of the

seer is closely connected (as in the case of Balaam) with sacri-

fices. With the prophets it is quite otherwise; they appear
not individually but m bands; then prophesying is a united

exercise accompanied by music, and seemingly dance-music.

It is marked by strong excitement, which sometimes acts con-

tagiously, and may be so powerful that he who is seized by it is

unable to stand,^ and, though this condition is regarded as pro-

duced by a divine afflatus, it is matter of ironical comment when
a prominent man like Saul is found to be thus affected. Samuel
in his later days appears presiding over the exercises of a group
of nebhiim at Ramah, where they seem to have had a sort of

coenobium (Naioth), but he was not himself a ndbkP—that

name is never applied to him except in i Sam 111. 21, where it

IS plainly used in the later sense for the idea which in Samuel's
own time was expressed by " seer."

But again this special type of nebhiim seems to have been a
new thing m Israel in the days of Samuel. Seers there had
been of old as m other primitive nations; of the

tw'o Hebrew words literally corresponding to our^
e erv s .

seer, rdeh and hdzeh, the second is found also in Arabic, and seems
to belong to the primitive Semitic vocabulary.^ But the enthusi-

astic bands of piophets are nowhere mentioned before the time
of Samuel, and in the whole previous history the word prophet
occurs very rarely, never in the very oldest narratives, and always
in that sense which we know to be later than the age of Samuel,
so that the use of the term is due to writers of the age of the

kings, who spoke of ancient things m the language of their own
day The appearance of the nebhiim in the time of Samuel was,

it would seem, as is explained m the article Hebrew Rei igion,

one manifestation of the deep pulse of suppressed indignant

patriotism which began to beat in the hearts of the nation

m the age of Philistine oppression, and this fact explams the

influence of the movement on Saul and the interest taken m it

by Samuel.

It was perhaps only in tune of war, when Israel felt himself

to be fighting the battles of Yahweh, that the Hebrew was
stirred to the depths of his nature by emotions of a reliigous

colour Thus the deeper feelings of religion were embodied m
warlike patriotism, and these feelings the Philistme oppression

had raised to extreme tension among all who loved liberty,

while yet the want of a captain to lead forth the armies of

Yahweh against his foemen deprived them of their natural

outlet.

In Its external features the new phenomenon was exceedingly

like what is still seen in the East in every zikr of dervishes

—

the enthusiasm of the prophets expressed itself in no artificial

form, but in a way natural to the Oriental temperament. Pro-

cessions with pipe and hand-drum, such as that described in

I Sam. X , were mdeed a customary part of -ordmary religious

feasts; but there they were an outlet for natural merriment,

here they have changed then character to express an emotion

more sombre and more intense, by which the piophets, and
often mere chance spectators too, were so overpowered that they

2 I Sam X 5 seq
,
xix 20 secj In the latter passage read “ they

saw the fervour of the prophets as they prophesied, &c.*' (see

Hoffmann in Stade's Zeitschr 1883, p. 89), after the Synac
* Hoffmann, %U supra, p 92 seq Rdeh, however, occurs very

rarely in early, 1 e pre-exihan, Hebrew, viz. in x Sam. ix. 9, Isa

XXX. 10 We have scveial m the late literature of Chronicles

Accordingly we lack the materials for determimng the distinction

which probably existed between the rdeh, the hdseh and the kdsem,
Cheyne, art Prophetic Literature " in Emcy, Bib,, col. 3858,
appears to identify them.
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scfemed to lose thefr old personality and to be swa>ed by a

supematnral influence More than this hardly lies m the

expres^n a divine spirit (dTlbH TTP), which is used

not only of the prophetic afflatus but of the evil frenzy

ihtt afflicted Saul's later days The Hebrews had a less

narrow conception of the spiritual than we are apt to read into

their records

To give a name to this new phenomenon the Israelites, it

would seem, had to borrow a word from their Canaanite neigh-

bours. At all events the word lidbhi* is neither part

of the old Semitic vocabulary (m Arabic it is a late
**

loan word) nor has it any etymology m Hebrew,
the cognate words “ to prophesy " and the like being derived

from tne noun in its technical sense. But we know that there

were nehhUm among the Canaanite*^, the ** prophets of Baal

appear in the history of Elijah as men who sought to attract

their god by wild orgiastic rites In fact the presence of an
orgiastic character is as marked a feature in Canaanite religion

as the absence of it is m the oldest religion of Israel, but the new
Hebrew enthusiasts had at least an external resemblance to the

devotees of the Canaanite* sanctuaries and this would be enough
to determine the choice of a name which in the first instance

seems hardly to have l>een a name of honour In admitting ^

that the name was borrowed, we are not by any means shut up
to suppose that the Hebrew mbhJim simply copied their Ci^naan-

ite neighbours. The phenomenon is perfectly intelligible with-

out any such hypothesis. A wave of intense religious feeling

passes ov^er the land and finds its expression, according to

tlie ordinary law of Oriental life, m the formation of a sort of

enthusiastic religious order The Nazantes and the Rechabites

are parallel phenomena, though oi vastly inferior historical

importance

It may be assumed that the name ndbhT, while it originated

from Babylonian sources, reached Israel through Canaanite

channels (cf Kaiitzsch, Religion of Israel," m Hastings's

Diet Bible extra vol
, p 653) vSome support is given to thisview

by (a) the statement in i Kings xviii 19 that four hundred
prophets of Baal and Asherah sat at Jezebel's table, (b) the fact

that Deborah, Samuel, Elijah, Elisha, Micaiah l>en Imlah,

the most notable of the earlier representatives of prophecy,

belong to northern Israel, which was more subject to Canaanite-

Phoenician influence

It h certainly probable that the ndbhT emerged by a process

of continued development, of which the intermediate stag^^s are

lost, fiom the older rdeh, as the explanatory gloss in i Sam ix 9
evidently intimates. Samuel himself is called a rdeh. We may
assume that hke the practice of the soothsaying priest (the

earlier type of priest) and of the kdshn (diviner), so the procedure

of the fdeh was mechanical and magical m charactei Cleai

indications of a primitive magical modus o'l>erandt appear as

survivals in the narratives of the pre-exilian prophets. The
wonder-working staff of Elisha (2 Kings iv zg, 31) is one of these

indications, 'fhere are likewise traces of survival in the exam-
ples of “ sympathetic magic " transformed into the acted parable

of prophecy Students of Tallquist's Maklu series of incanta-

tion or of the lurpu series edited by Zimmem (m his Betlrage

ZHf Kenniniss der Bab^domseken Rekgton) will recollect the

images over which the priest-sorcerer recites his formulae The
accompanymg actions (tying knots, &c ) which he performs are

assumed to work themselves out on the enemy whose evil eye or

sorcery is blasting the happiness of the suppliant (see Hastings's

Dtct» BiHe, ** Magic," p. 209, where examples are cited). The
signs or symbolic acts of tlie prophet probably ongmated in the

actions of sympathetic magic Thus in the vivid scene of i Kings
XXM. II the iron horns of Zedelfiah ben Kena*nah, and in 2 Kings
xin 15-19 the magic of the arrow shot eastward and of the thrice

stricken floor, are evident survivals of an older practice. The
^ If this account of the origin of the nebMhn is correct (cf

Kuenen, Pr^heis, Eng. trans
, p. 554 seq.), the etymological sense of

the word 8*03 is comparatively u^mp^tant The root seems to
mean " to start up," to rise into prominence," and so " to become
audible This is based on the Arabic naba*a, sec the remarks at
the beginning of this article.

magical act passes mto sign or symbol, not howiever withou
the accompanying conception that underlies it still persistin

that a mysterious effectuating potcnc>^ belongs to the symboli
act. The mystic power of a significant name Ma^-rhdld
hash-baz msenbed on a tablet and bestowed on a child (Iso, vn
1-4; cf. XX. 2 sqq ), of the thongs and bars " of Jer. xxvi:

(in which contending prophets confront one another m a contei

of symbols), of the linen girdle of ch. xiii, i sqq., and of th

potter’s vessel of xix. i sqq
,
are fuither illustration.^ of surviva]

from the old world of magic. The symbol gradually posse

mto mere metaphor, and we already begm to see this when w
compare Ezekiel's oracles and those of the Deutero-Isaiah wit!

the records of the words and deeds of earlier prophets.

The peculiar methods of the prophetic exercises describe
in I Sam were of little consequence for the future developmen
of prophecy The heat of a first enthusiasm neces- propteti
sarily cooled when the political conditions that Soetethi

produced it passed away, and, if the prophetic or anas,

associations had done no more than organize a new forr

of spiritual excitement, they would have only added on
to tlie many mechanical types of hysterical religion which ar

found all over the East. Ilien real importance was that the
embodied an mtenser vein of feeling than was expressed m th

ordinary feasts and sacrifices, and that the greater intensit

was not artificial, hut due to a revival of national sentimeni

Tlie worship of tlie local sanctuaries did nothing to promote th

sense of tliC rebgKms unity of Israel, Yahweh m the age of th

Judges ran no small risk of being divided into a nunol:)er of lof f

Baals, givers of natural good things each to his own locaHt)

I'he struggle for freedom called forth a deeper sense of the unit

of the people of the one Yahweh, and m so doing raised rehgio

to a loftier plane; for a faith which unites a nation n necessanl
a higher moral foice than one which only irnites a tovmship or
clan The local worships, which subsisted unchanged during th

greater part of the Hebrew kmg^hlp, gave no expression to thi

use in the religious consciousness of the nation, on thecontraiy

we see from the prophetic books of the 8th century that the
lagged more and more behind the progress of rehgious thoughi
But the prophetic societies were in their origin one symptor
of that upheaval of national life of which the institution of th

human sovereign reigning under the divine King was the chw
fruit, they preserved the traditions of that great mo^^ement
they were, m however imperfect a way, an organ of nations

religious feeling, and could move forward with the movemen
of national life And so, though we cannot follow the steps c

the process, we are not surprised to leam that they soon had ai

established f(X)ting m Israel, and that the prophets came to b
recognized as a standing ^acred clement m society. What wa
their precise place m Hebiew life we hardly Imow but the;

formed at least a religious class which in all its traditions repre

sented the new national and not the old communal and particu

lanstic life One chaiactenstic pomt which appears very earh

IS that they felt themselves called upon to vinduate the law
of divme righteousness m national matters, and
especially m the conduct of the kings, who were not

Dothan

answerable to human authority. The cases of Nathan an<

David in the matter of Uriah, of Elijah and Ahab after ih

judicial murder of Naboth, will occur to everyone,
Btupt

and from the Hebrew stand-pomt the action of Gad m ^
the matter of the census taken by David belongs to the sam
category. Such interventions with an Eastern king demandei
great moral courage, for, though to some extent protected bj

tlieir bacred character, tlie persons of the piopheta were by m
means legally inviolable (i Kings xix. 2, xxu. 27; 2 King
VI. 31 ) It IS from easy to determine how far the development

of the class of prophets meant the absorption mto h of the ok
seers. Probably both coexisted for some tune. At all event
we know from Isa. m. 2, 3, that m Isaiah's tune the kdsifi

still held an importan^lacc in society as well as the prophe
and the magician. The functions of roeh and ndbm' maj
indeed at first have been mingled. The great proji^ecy 0

Nathan (a Sam. yii.) is of too disputed a date to be cit^ «
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evidence,^ but already in David’s time we find that Gad the nahhl**

is also the king’s seer (2 Sam xxiv. 1 1 ;
cf . i Sam xxn 5), and

by-and-by it comes to be clearly understood that the pmphets
arc the appointed organ of Yahweh’s communications with His

people or His king. The rise of this function of the prophets is

plamly parallel with the change which took place under the kings

in the position of the pnestly oracle; the Torah of the

priests now dealt rather with permanent sacred ordinances

than with the giving of new divine counsel for special

occasions. Yahweh’s ever-present kingship m Israel, which

was the chief religious idea brought into prominence by the

national levival, demanded a more continuous manifestation

of His revealing spirit than was given either by the pnestly

lot or by the rise ot occasional sixers, and where could this

be sought except among the prophets ? It does not, of course,

follow that every one who had shared in the divine afflatus of

prophetic enthusiasm gave forth oracles; but the prophets

as a class stood nearer than other men to the mysterious workings

of Yahweb, and it was in their circle that revelation seemed to

have Its natural home. A most instructive pa^-sage in this

respect is i Kings xxii
,
where we find some four hundred pro-

phets gathered together round the king, and where it is clear that

Jehoshaphat was equally convinced, on the one hand, that the

word of Yahweh could be found among the prophets, and on the

other that it was very probable that some, or even the mass of

them, might l3e no better than liars And here it is to l>e observed

that Micaiah, who proved the true prophet, does not accuse

the others of conscious imposture, he admits that they speak

under the influence of a spirit proceeding from Yahweh, but it

IS a lying spirit sent to deceive The sublime and solitary

figure of Elijah, whom wc are apt to take as the typical figure

of a prophet m the old kingdom, has little m common with the

picture even of the true prophet which we denve from i Kings
xxn

,
and when his history is carefully and cntKally read it is

found to give no reason to think that he stood m any close

relation to the prophetic societies of Ins time He is a man of

God, like Moses and Samuel, a man admitted to a strange and
awful intimacy with the Most High, and like them he combines
functions which m later times were distributed between prophet

and priest. The fundamental idea that Yahweh guides His

people by the word of revelation is oldei than the separation of

special clashes of theocratic organs, Moses, indeed, is not only

prophet and priest, but judge and ruler. But, as the history'’ goes

on, the prophet stands out more and more as the typical organ
of revelation, the ty|.>e of tlie man who is Yahweh*s intimate,

sharing His secrets (Amos lii. 7; Jtr xxiii. 22), and ministering

to Israel the gracious guidance which distinguishes it from all

other nations (Amos ii ii, Hos. xii 10, 13), and also the

sentences of awful judgment by which Yahweh rebukes rebellion

(Hos VI. 5). The full development of this view seems to he

between the time of Elijah and that of Amos and Hosea—^under

the dynasty of Jehu, when propliecy, as represented by Elisha

and Jonah, stood m the fullest harmony with the patnotK
efforts of the age This growth m the conception of the pro-

phetic function IS reflect^ m parts of the Pentateuch, which
may be dated with piobabilily as belonging to the period just

named; the name of ndbhf’ is extended to the patriarchs as

Yahweh’s intimates (Gen. xx. 7), and Moses begins to be chiefly

looked at as the greatest of prophets (Num. xi ,xii.; Deut. xxxiv.
to), while Aaron and Miriam are also placed in the same class

(Exod. XV. 20, Num. xuV because they too are among the

divinely favoured leaders of Israel (cf. Mic. vi, 4).^

1 Buddo (Biicher SamueUf, p. 23^) assigns Nathan's speech
(a Sam. vn.) to a late E. writer in the 7th century Perh^s we might
assign it and Jer xxm. 5, 6, to the earlier part of Josiah's reign.

^ None of those passa^ belong to the very oldest thr^ of
Pentateuchal story, and similarly Deborah is called prophetess only
in the later account (Judg xv, ^), not in the song (Judg. v.) It is

characteristic that m Num. xu the elc^rs who receive a share in

Moses’ task also rocetve a share of his prophetic spirit (cf tlie

parallel a Kings 11. 9 scq.)* In the older account (£xoa xviih] this
IS not so. Agaun, Moses differs from all other prophets in that
Yahweh speaks to him face to face, and he sees the sunilxtude of
Yahweh. This is m fact the difference between him and Elijah
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Elisha, the successor of Elijah, stood in much closer relations

to the pmphctic societies than his great master had done. As
a man of practical aims he required a circle through
which to work, and he found this among the prophets,

or, as they are now called, the sons of the prophets. According
to Semitic idiom “ sons of the prophets " most naturally means
members of a prophetic corporation,” ® which may imply that

under the headship of Elisha and the favour of the dynasty
of Jehu, which owed much to Elisha and his party, the prophetic
societies took a more regular form than before The accounts
we have certainly point in this direction, and rt is charactenstic
that m 2 Kings iv 42 firstfruits are paid to Elisha But to
an institution like prophecy national recognition, royal favour
and fixed organization are dangerous gifts It has always been
the evil fate of the Hebrews to destroy their owm highest ideals by
attempting to translate them into set forms, and the ideal of a
prophetic guidance of the nation of Yahw^eh could not have been
more effectually neutralized than by committing its realization

to the kind of state Church of professional prf phets, “ eating

bread ” by their trade (Amos vii 12),^ which claimed to inherit

the traditions of Elijah and Elisha The sons of the prophets
appear to have been grouped round the leading sanctuaries,

Gilgal, Bethel, and the like (cf Hos ix 8), and to have stood

in pretty close 1 elation to the priesthood (Hos iv 5), though
this comes out more clearly for the southern kingdom, where,
down to the last days of Hebrew independence, the official

prophets of Jenisalem were connected with the Temple and were
under the authority of the chief priest (Jer xxix 26) Since the

absorption of the aborigines in Israel Canaanite ideas had
exen ised great influence over the sanctuaries—so much so

that the reforming prophets of the 8th century regarded the

national religion a^ havmg become wholly heathenish
,
and this

influence the ordinary prophets, whom a man like Micah legards

as mere diviners, had certainly not escaped. '^They too were,

at the beginning of the Assyrian period, not much more different

from prophets of Baal than the pnests wei e from priests of Baal

Their God had another name, but it was almost forgotten that He
had a different character.

The rise and progress of the new school of prophecy, beginning

with Amos and continued m the succession of canonical prophets,

which bioke through this religious stagnation, is ^moM
discussed m the article Hebriw Religion; for from madbia

Amos, and still more from Isaiah downwards, the Saccaason.

prophets and their work made up the chief interest of Hebrew'

history. From this time, moreover, the prophets appear as

authors; and their books, preserved m the Old Testament,

form the subject of special articles (Amos, Hosea, &c.) A
few observations of a general character will therefore suffice m
this place

Amos disclaimed all connexion with the mere professional

prophets, and m this he was followed by his successors. Formerly

the prophets ot Yahweh had been all on tlie same side; their

opponents were the prophets of Baal. But henceforth there

were two parties among the prophets of Yahweh themselves,

the new prophets accusing the old of imposture and disloyalty

to Yahweh, and these retaliating with charge of disloy^alty

to Ismel, We have learned to call the pro|met8 of the new
school true " prophets and their adversaries false ”

;
and this

IS perfectly just if we take the appellations» to mean that the true

prophets maintained a higher, and therefore a truer, view of

(cf Exod xxxiii 8-1 1 with i Kings xix 13), but not between
him and the great prophcits of the 8th century (Isa. vL 5)* That
prophecy was generally given in visions, dreams and obscure sen-

tences IS tiue only of an early period. Amos stUl has frequent

visions of a more or less emgmatic cliaracter, as Micaiah had, but
there Is little trace of this in the great prophets after him. On th(

psychological reasons for this see W. R. Smith, Propksts of isiofil

{1^2), p« 221 seq.
* See G. Hoffmann, Ktrchenversammltifig £u Ephesus (1873), p S9
^ Those vho consulted the old seers were expected to make a

present, 1 Sam ix 7 (Arabic holwdnu-*i^kShtn , cf Bokhaii iv.

219). Similar presents were brought to the older prophets (i Kings

xiv. 3)> and ffrstiruits were sometimes paid to a man of God, but^e
successors of Amos share his coxiteaq;>t for tlxiae who traded ou then

oracles (Mic ih. 5 seq.).
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Yahweh’s character, purpose and relation to His people. But
the false prophets were by no means mere common impostors,

they were the accredited exponents of the common orthodoxy
of their day, for the prophets who opposed Jeremiah took then-

stand on the ground of the prophetic traditions of Isaiah, whose
doctrine of the inviolability of Yahweh’s seat on Zion was the

starting-pomt of their opposition to Jeremiah’s predictions of

captivity. No doubt there were many conscious hypocrites

and impostors among the professional prophets, as there always
will be among the professional representatives of a religious

standpoint which is mtrinsically untenable, and yet has on its

side the prestige of tradition and popular acceptance. But on
the whole the false prophets deserve that name, not for their

conscious impostures, but because they were content to handle
religious formulas, which they had learned by rote, as if they
were intuitive principles, the fruit of direct spiritual experience,

to enforce a conventional morality, shutting their eyes to glaring

national sms, after the manner of professional orthodoxy, and,
in brief, to treat the religious status quo as if it could be accepted
without question as fully embodying the unchanging principles

of all religion. The popular faith was full of heathenish super-

stition strangely blended with the higher ideas which were
the Inheritance left to Israel bv men like Moses and Elijah,

but the common prophets accepted all alike, and combined
heathen arts of divination and practices of mere physical enthu-
siasm with a not altogether insincere pretension that through
their professional oracles the ideal was being maintained of a
continuous divine guidance of the people of Yahweh.
Amos and his successors accepted the old ideal of prophecy

if they disowned the class which pretended to embody it.
‘‘ The

Lord Yahweh will do nothmg, but He revealeth His secret to

His servants the prophets.” By a prophet Yahweh brought
Israel out of Egypt, and by a prophet ” in each successive age
Israel had been watched over and preserved But in point of

fact the function of the new prophecy was not to preserve but

to destroy Israel, if Israel still meant the actual Hebrew nation,

with Its traditional national life Till Amos (with the solitary

exception of Micaiah ben Imlah, in i Kings xxii
) prophecy

was optimist—even Elijah, if he denounced the destruction of

a dynasty and the annihilation of all who had bowed the knee
to Baal, never doubted of the future of the nation when only

the faithful remained, but the new prophecy is pessimist—it

knows that Israel is rotten to the core, and that the whole
fabric of society must be dissolved before reconstruction is

possible. And this it knows, not by a mere ethical judgment on
the visible state of society, but because it has read Yahweh’s
secret written in the signs of the times and knows that He has

condemned His people. To the mass these signs are unintelli-

gible, because they deem it impossible that Yaliw'eh should

utterly cast off His chosen nation, but to those who know His

absolute righteousness, and confront it with the people s sin,

the impending approach of the Assyrian can have only one
meamng and can pomt to only one issue, viz. the total rum
of the nation which has denied its divine head It is sometimes
proposed to view the canonical prophets as simple preachers

of righteousness; their predictions of woe, we are told, are

conditional, and tell what Israel must suffer if it does not repent.

But this IS an mcomplete view; the peculiarity of their position

IS that they know that Israel as it exists is beyond repent-

ance Only, while they are hopeless about their nation they
have absolute faith m Yahweh and His purpose. That cannot
be frustrated, and, as it mcludes the choice of Israel as His
people, It IS certain that, though the present commonwealth
must perish, a new and better Israel will rise from its grave.

|

Not the reformation but the resurrection of Israel is the goal
of the prophets’ hope (Hos. '/i. i seq.)

This of course is only the broadest possible statement of a
position which undergoes many modifications in the hands of

individual seers, but on the whole governs all prophecy from
Amos to Jeremiah. The position has, we see, two sides : on the

one side the prophets are heralds of an inexorable judgment
based on the demands of absolute righteousness; on the other

they represent an assured conviction of Yahweh’s invincible
and gracious love. The current theological formula for this

two-sided position is that the prophets are at once preachers of

the law and forerunners of the gospel, and, as it is generally

assumed that they found the law already written, their

oiiginahty and real importance is made to he wholly m their

evangelical function. But m reality, as has been shown in

the article on Hebrew Religion, the prophets are older

than the law, and the part of their work which was really

I epoch-making for Israel is just the part which is usually

passed over as unimportant. By empiiasizing the purely

moral character of Yaliweh’s demands from Israel, by teaching
that the mere payment of service and worship at Yahweh’s
shrines did not entitle Israel’s sms to be treated one whit
more lightly than the sms of other nations, and by enforcing

these doctrines through the conception that the approach of

the all-destroying empire, before which Israel must fail equally

with all its neighbours, was the proof of Yahweh’s impartial

righteousness, they gave for the first time a really broad and
fruitful conception of the moral government of the whole earth

by the one true God.^

It is impossible to read the books of the older prophets, and
especially of their protagonist Amos, without seeing that the

new thing which they are compelled to speak is not Yahweh’s
grace but His inexorable and righteous wrath. That that wrath
must be followed by fresh mercies is not m itself a new thought,

but only the necessary expression of the inherited conviction

that Yahweh whom they preach as the judge of all the earth,

is nevertheless, as past history has proved, the God who has

chosen Israel as His people. That this is so appears most
Clearly m the fact that with Amos the prophecy of restoration

appears only in a few veises at the end of his Ixiok, and in the

still more instiuctive fact that neither he nor Hosea attempts
to explain how the restoration which they accept as a postulate

of faith IS to be historically realized ^ Recent critics, however,

VIZ Wellhausen, Nowack, Marti and Harper, as well as others,

lidve denied the genuineness of the concluding verses in Amos,
VIZ. IX. 8-1 5. To Hosea, at least in his later prophecies, the

fate of Judah does not appear separable from that of the northern

realm—when Israel and Ephraim fall by their iniquity Judah
must fail with them (Hos. v 5). Thus even on this side there is

no real bridge over the chasm that separates the total ruin

impending over the Israel of the present from the glorious

restoration of the Israel of the future There is a unity in the

divine purpose, of which judgment and mercy are the two poles,

but there is as yet no conception of an historical continuity in

the execution of that purpose, and therefore no foundation laid

for the maintenance of a continuous community of faith in the

impending fall of the nation.

From this we can see tjie enormous importance of the woik of

Isaiah as it has been exhibited in the article Hebrew Religion
,

his doctrine of the remnant, never lost to the nation in the worst

times, never destroyed by the most fiery judgments, supplies the

lacking element of contmuity between the Israel of the present

and of the future Yahweh’s kingdom cannot perish even for a

time, nay, Isaiah argues that it must remain visible, and visible

not merely m the circle of the like-minded whom he had gathered

round him and who formed the first germ of the notion of the

church, but in the political form of a kingdom also. Zion at least,

the sacred hearth of Yahweh, the visible centre of His kingdom,

* It must not be supposed that this conception necessarily came
into force as soon as it was recognized that Yahweh was the creator

of the universe. That the national or tnbal god is the creator is

an idea often found in very low religions. To us God's sovereignty

over nature often seems the hardest thing to conceive ;
but to primi-

tive peoples who know nothing of laws of nature, His moiaf sove-

reignty is a much more difficult conception. In the older literature

of the Hebrews the nearest approach to the thought of Amos and
Hosea is not Gen u

,
111 , but Gen. xviii. 25

® Hosea ii. 14 seq , xi. 10 seq are not solutions of this difficulty,

as appears from their metaphorical form They tell us that Yahweh
will call His people and that they will answer

;
but this is only putting

in another form the axiom that tne gifts and calling of God are without

repentance.
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must remain inviolable; it can never be delivered into the hands
of the Assyrian. Thus^ with Isaiah in the days of Sennacherib’s

invasion, the prophetic word became again, as it had been m
the days of the Syrian wars, “ the chariots and horsemen of

Israel,” the stay and strength of all patriotic hope
Yet even at this crisis the resemblance between Laiah and

Elisha, between the new prophecy and the old, is more apparent

than real Elisha still stands firmly planted on the old national

conception of the religion of Yahweh; his ideals are such as do
not he beyond the range of practical politics. In doing battle

against the Tyrian Baal he is content with a reformation for

which the whole nation can be heartily won, because it makes
no radical change in their inherited faith and practices of worship.

And m stimulating resistance to Syria he is still the prophet of

the old God of the hosts of Israel ”—a God who works deliver-

ance by the thews and smews of His earthly warriors But
Isaiah’s ideal of religion was one for which he himself demands
as a preliminary condition an outpouring of Yahweh’s spirit on
king (Isa XI. 2) and people (Isa xxxii, 15), working an entire

moral regeneration And so too it is not through the material

organization of the Judaean kingdom that Isaiah looks for

deliverance from Assyria He sees with absolute clearness the

powerlessness of the little realm against that great empire

the Assyrian must fall, and fall before Jerusalem, that Yahweh
alone may appear to all the earth as the one true God, while

all the idols appear as vain to help their worshippers. These
conceptions break through the old particularistic idea of Yahweh
and His rehgion at^ every point Zion is now’’ not the centre of

a mere national cult, but the centre of all true religion for the

whole world; and more than once the prophet indicates not

obscurely that the necessary »ssue of the gicat conflict between

Yahweh and the gods of the heathen must be the conversion

of all nations, the disappearance of every other religion before the

faith of the God of Israel The pre-exilian origin of Isa, 11. 2-4

which announces that all foreign nations shall stream towards

the exalted mountain of Yahweh’s temple is maintained by
Duhm but is denied by many recent critics including Cornill

But this all-conquering religion is not the popular Yahweh
worship

,
why then can the prophet still hold that the one true God

IS yet the God of Israel, and that the vindication of His Godhead
involves the preservation of Israel ? Not because His providence

is confined to Israel—it embraces all nations; not because He
shows any favouritism to Israel—He judges all nations by the

same strict rule. If Israel alone among nations can meet the

Assyrian with the boast ‘‘ with us is God,” the reason is that m
Zion the true God is known ^—not indeed to the mass, but to

the prophet, and that the ” holy seed ” ^ or “ remnant ” (contained

in the name Shear ydshubh) which foims the salt of the nation

The inteipretation which Isaiah puts on this fact depends on the

circumstance that at that date religion had never been conceived

as a relation between God and individuals, or as a relation

between God and a purely spiritual society, but always as a

relation between a deity and some natural social group—a stock,

a tribe, a nation It was therefore only as the God of Israel that

the true God could be known within Israel
;
and so on the one

hand the little society of faith—which had not in reality the

least tinge of political coherence—is thought of as yet forming

the true kernel of the nation qua nation, while on the other hand
the state of Jtidah profits by the pophetic religion masmuch
as the nation must be saved from destruction in order that the

prophetic faith—which is still bound up with the idea of the

nation—^may not be dissolved This connexion of ideas was not

of course explicity before the prophet’s mind, for the distinctive

features of a national religion could not be formulated so long as

no other kind of religion had ever been heard of. When we
put down in black and white the explicit details of what is

1 We should be apt to say ** the true idea of God/' but that is> a
wray of putting it which does not correspond with prophetic thought
To the prophets knowledge of God is concrete knomedge of the divine

character ad shown in acts—knowledge of a person, not of an idea
* The last clause of Isa. vi. 13,

“ a holy seed is its stock," is rejected
by many critics (Duhm. Cheyne. Marti and others) as a later insertion,
it is omitted in the Septuagint

involved in Isaiah’s conclusion of faith we see that it has no
absolute validity. True religion can exist without having a
particular nation as its subject as soon as the idea of a spiritual

community of faith has been realized But till this was lealized

Isaiah was right in teach ng that the law of continuity demanded
that the nation within which Yahweh had made Himself known
to His spiritual prophets must be maintained as a nation for

the sake of the glory of God and the preservation of the
‘‘ remnant.”

The withdrawal of Sennacherib’s army, in which the doctrine
of the inviolability of Zion received the most striking practical

confirmation, was welcomed by Isaiah and his disciples as an
earnest of the speedy inbringmg of the new spiritual era But
these hopes were not fulfilled The prophetic teaching had in-

deed produced a profound effect; to the party of reaction, as the

persecution under Manasseh shows, it seemed to threaten to

subvert all society : and we can still measure the range and depth
of Its influence in the literary remains of the period from Isaiah

to the captivity, which include Micah vi 1-8, and that noble
essay to build a complete national code on the principle of love

to God, righteousness, and humanity—the legislation of Deutero-
nomy Nay more, the reception of the book of Deuteronomy
by king and people in the eighteenth year of Josiah shows what
a hold the prophetic teaching had on the popular conscience

It was no small triumph that there was even a passing attempt
to introduce such a code as the law of the land But it was one
thing to touch the conscience of the nation and another to change
its heart and renew its whole life That no code could do, and,

as ever>^ practical government must adapt itself to actualities

and not to a purely ideal standard, it must have appeared at

once that the attempt to govern b> prophetic ideas was only

sewing a new piece on an old garment. The immediate result

of Josiah’s reformation vs as the complete dissolution of any-

thmg that could be called a political party of prophetic ideas,

the priests and the ordmary prophets were satisfied with what
had been accomplished; the old abuses began again, but the

nation bad received a reformed constitution and there was
nothing more to be said.

Thus It was that, though beyond question there had been a

real advance in the average ethical and spiritual ideas of

the people since the time of Isaiah, Jeremiah found himself

more isolated than Isaiah had ever been Even in that earliest

part of his book which is mainly a recapitulation of his experi-

ences and work in the reign of Josiah, his tone is one of absolute

hopelessness as to the future of the nation. But we should

quite misunderstand this pessimism if we held it to mean that

Jeremiah saw no signs of private morality and individual spiritual

convictions among his people. To him as a prophet the question

was whether Israel as a nation could be saved. In Isaiah’s days

the answer had been affirmative; there appeared to be at least

a potentiality of national regeneration in the holy seed when
once It should be cleansed from the chaff by a work of judgment.

But, now a century of respite had been granted, the Chaldaeans

were at the gates, and there was no sign of valid national repent-

ance. The harvest was past, the season of ripe fruits was
over, and still Israel was not saved (Jer. viii. 20) The time of

respite had been wasted, all attempts at national reformation

had failed, how should Yahw^eh spare a nation which had shown
no tokens of fitness to discharge the vocation of Yahweh’s
people ? The question was not whether there was still a faithful

remnant, but whether that remnant was able to save the state

as a state, and this Jeremiah was forced to deny. Nay, every

attempt at genuine amendment was frustrated by the dead

weight of a powerful opposition, and when the first captivity

came it was precisely the best elements of Judah that went mto
captivity and were scattered among the nations (xxiv 5, xxiii

2 seq ) And so the prophet was compelled to teach that the

immediate future of Israel was a blank, that the state as a state

was doomed. He did not even dare to mtcrcedc for such a

nation (vii 16); though Moses and Samuel stood pleading for

it before Yahweh, He could not but cast it out of His sight (xv* i)

It was the death-struggle of the idea of a national religion (vi. 8);
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the continuity ot true faith refused to be longer bound up with

the continuity of the nation Still indeed ihe New Tebtament

idea of a purely spiritual kingdom of God, m this world but not

of Itt is beyond the prophet’s horizon, and he can think of no

other vindication of the divine purpose than that the true

Israel shall be gathered again from its dispersion. But the

condition of thij> restoration is now changed. To gatlier the

dispersed implies a call of God to individuals, and m tie restored

Israel the covenant of Yahweh shall not be merely with the

nation but with man one by one, and “ they shall no more teach

everyone his neighbour saying. Know the lord, for all shall

know Me from thi least of them even to the greatest of them ’’

(xxM 33 seq.). In a word, when the nation is dissolved into its

individual elements the continuity and ultimate victory of

true faith depends on the relation of Yahweh to individual souls,

out of which the new state shall be built up (Jer, m 14).

Thus, for the first time m the world’s history, the ultimate
problem of faith ^ based on the relation of God to the individual

believer, and this problem Jeremiah is compelled to face mamly
m relation to his own personality, to assure himself that his own
faith IS a true possession and lifts him above all the calamities

that assail him, m spite of the hopeless rum of his nation. The
struggle w a sore one , his very hie is bitter to him , and yet he

emerges victorious. To know that God is with him is enough

though all else fail him. Now as soon as the relation of God
to a single soul has thus been set free from all earthly conditions

the work of prophecy is really complete, for what God has done
for one soul lie can do for all, but only by speaking to each

believer as directly as He does to Jeremiali. Henceforth revelation

is not a word to the nation spoken through on individual, but a
woid spoken to one which is equally valid for every one who
receives it with like faith. The New Testament joins on not

to the post-exile pronliets, who are only faint eclioes of earlier

seers, but to Jeremiali ’s great idea of the new covenant in which
God’s law IS written on the individual heart, and the community
of faith IS the fellowship of all to whom He has thus spoken

The prophets of the restoration are only the last waves beating

on the shore after the storm which destroyed the old nation,

but created m its room a fellowship of spu'itual religion, had

passed over ,
they resemble the old prophets m the same imperfect

way m which the restored community of Jeiu^alcm resembled

a iial nation- It was only in so far as the conuriunity of faith

still possessed certain external features of nationality that post-

exile prophecy was possible at all, and \ ery soon the care of the

national or quasi-nationai aspei ts of religion passed altogether

out of their hands into those of the scribes, of whom Ezekiel

was die first father, and whose Torah was not the living word
of prophecy but the Pentateuchal code From the time of

Jeremiah downwards the perennial interest of Old Testament
thought lies in the working out of the problems of personal

religion and of the idea of a spiritual fellowship of faith tran-

cendmg all national limitation, and these are the motives not

only of the lyrics of the Psalter but of the greater theodiceas

of Isa. xl.-lxvi. and of the book of Job. Tlie theodicea of

the prophets is national, they see Yahwch’s righteousness

working itself out with unmistakable clearness m the present,

and know that all that He brings upon Israel is manifestly just;

but from the days of Jeremiah ^ the fortunes of Israel as a nation

are no longer the one thing which religion has to expiam, the

greater question arises of a theory of the divine purpose which

shall justify the ways of God with individual men or with His
“ righteous servant that is, with the ideal community of

true faith as distinct from the natural Israel.

It will be evident even from this rapid sketch, necessarily

confined to a few of the most cardinal points, that Hebrew
prophecy is not a thing that can be defined and reduced to a

formula^ but was a living institution which can only be under-

stood by studying its growth and observmg its connexion with

the historical movements with which its various manifestations

were bound up Throughout the great age of prophecy the most
obvious formal character that distinguished it was that the

^ One might say from the days of Habakkuk

prophet did not Speak in bis own name but in the name of

Vahweh. But the claim to speak m the name of God is one
which has often been made—and made sincerely-rby others

than the prophets of Israel, and which is susceptible of a great
variety of meanings, according to the idea of God and His
relation to man winch is presupposed. Every early religion

seeks to realize such an intercourse with the object of worship

as shall be two-sided, when the worshipper approaches the deity

he desires to have an answer assuring him of acceptance and
divine aid, The revelation thus looked for may be found m
natural omens, in the priestly lot or some similar sacral oracle,

or, finally, in the woros of a seer who is held to be m closer

contact with the deity than common men. Broadly speaking

these methods of revelation are found in all ancient religions,

but no other religion presents anything precisely analogous to

prophecy It is true that the prophets absorbed the old seers,

ana that the Israelites, as we see m the case of the asses of Kish,
went to their seers on the same kmd of occasions as sent heathen

nations to seers or diviners. There is sufficient evidence that

down to the last age of the Judaean monarchy practices not

essentially different fiom divination were current in all classes of

society, and were often m the hands of men who claimed to

speak as piophcts in the name of Yahweh But the great

prophets disallowed this claim, and the distinction which they

draw between true prophecy and divination is recognized not

only in the prophetical law of Deuteronomy but in earlier parts

of the Pentateuch and historical books There is no augury

in Jacob and no divination in Israel; m due time it is told to

Jacob and to Israel what God doth work ” (Niim xxiii 23)

The seer, m the sense in which all antiquity believed m seers, is

simply a man who sees what others cannot see, no matter

whether the thing seen be of public 01 of mere private interest,

but the prophet is an organ of Yahweb's kingship over His
people—he sees and tells so much of the secret purpose of Yahweh
as IS needful for His people to know. We have already seen

how Amos and Hosea put this {supra, p 2011), and it does not

appear that they were introducing a conception of prophecy
formally novel—the new thing was their conception of Yahwch's
purpose. And so too with the following ^reat prophets, the

important thing m their work was not their moral earnestness

and not their specific predictions of future events, but the clear-

ness of spiritual insight with which they read the spiritual

significance of the signs of tlie time and mterpreted the move-
ments of history as proofs of Yahweh’s actual moral sovereignty

exercised over Israel. So long as the great problems of religion

could be envisaged as problems of the relation of Yahweh to

Israel as a nation the prophets continued to speak and to bring

forth new truths, but the ultimate result was that it became
apparent that the idea of moral government involved the destruc-

tion of Isiael, and then the function of prophecy was gone

because it was essentially national m its objects. But meantime
the relation of God to the prophet had acquired an independent

significance; the inner life of Isaiah xluring the long years when
his teaching seemed lost, or of Jeremiah through the wliole

course of his seemingly fruitless ministry, was rich in experiences

of faith triumphing over temptations and trials, of personal

converse with God sustaining the soul in the face of difficulties

hopeless to the eye of sense, which formed the pattern of a new
and higher stage of religion in which the relation of the individual

soul to God should be set free from those limitations which had
been imposed by the conception that the primary subject of

religion is the nation But the religion of the Old Testament
did not become merely individualistic in becoming individual,

and now the problem was to realize a new conception of the

society of faith, the true Israel, the collective servant of YrJiweh

a word to form the idea of a spiritual commonwealth and
to show how it was possible for faith to hold fast, in spite of all

seeming contradiction, to the truth that Yahweh had chosen

for himself a spiritual people, every member of which was in

truth the object of His aaving and unfailing Jove, and which
should ultimately in very deed inherit that glory of which the

earned Israel was unworthy. This is the pgtst>prof>betic problem
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whuAi occupies the more profound of the later OW-Testaraent
books, but first received its true solution in the gospel, when the

last shreds of the old nationalism disappeared and the spiritual

kingdom found its centre in the person of Christ.

Old Testaiment prophecy therefore forms only one stage in a

larger development, and its true significance and value can onlv

be realized when it is looked at in this light. In this as m ail

other matters of transcendental truth “ wisdom is justified of her

children the conclusive vindication of the prophets as true

messengers of God is that their work forms an integral part m
the progress of spiritual religion, and Uiere are many things m
their teaching the profundity and importance of which are

much clearer to us than they could possibly have been to their

contem|X)raries, because they are mere flashi^ of spiritual insight

lighting up for a moment some corner of a region on which tlie

steady sun of the gospel had not yet risen.

A less complete but yet most powerful vuidication of the
spiritual prophets was furnished by the course and event of

Israers history After the captivity it wets no longer a question

tlnat the prophetic conception of Yahweh was the only possible

one. Thenceforth the religion of Yahweh and the religion of the

prophets are synonymous, no other reading of Israel’s past was
po^ible, and in fact the whole history of the Hebrews m Canaan,

as It was finally shaped in the exile, is written fiom this point of

viefw, and has come down to us, along with the remains of

actual prophetic books, under the collective title of “ The
Propliets.’’

To some extent this historical vindicaticm of the prophetic

insight went on during the activity of the prophets themselves

From the time of Amos downwards the prophets spoke mainly
at great histoncai crises, when events were moving fast and a

few years were often suffiaent to show that they were right and
their opponents wrong m then- reading of the signs of the times.

And here the controversy did not turn on the exact fulfilment

of detailed predictions, detailed prediction occupies a very

secondary place m the writings of the prophets.

The prophets themselves required no historical verification

of their word to assure them tliat it was indeed the word of God,
nor do they for a moment admit that their contemporaries are

entitled to treat its authority as unproved till such verification

is offered The word of God carries its own evidence with it

in its -searching forc^j and file : Is not ray word like as a fire,

saith Yahweh, and like a hammer that breaketh the rock in

pieces ? ” (Jer. xxui. 29) To the prophet himself it comes with

imperious force : it constiams him to speak (Amos in. 8), seizes

him with a strong hand (Isa viii. ii), burns like a fire within

his bones till it finds utterance
(Jer xx 9); and it is this force of

moral conviction which ought also to commend it to the con-

science of his hearers. The word is true because it is worthy of

the true God. When Deut xvui. 21, 22 seeks the legal criterion

of true prophecy in the fulfilment of prediction, the writer is

no doubt guided by the remembrance of the remarkable confir-

mation which the doctrines of spiritual prophecy had received

in history then recent, but his criterion w^ould have appeared
inadequate to the prophets themselves, and indeed this passage

IS one of the most striking proofs that to formulate the principles

of prophetic religion in a legal code was an impossible task.

The mass of the nation, of course, was always much more
struck by the “ signs and predictions of the prophets than by
their spmltiial ideas; we see how the idea of supemaUiral msi^ht

and power m everyday matters dominates the popular conception

of Elijah and Ehsha in the books of Kings.' At a very early

date the great prophets became a kind of samts or welts, and the

respect piud to the tombs of the prophets, which ultimatelv

to(Ac in ^most every particular the place of t^e old local shrmes
(Matt. Kxm, 29; Jerome, Ept, Paiilae, § 13; see Obapiah), can

be traced back to the time before the exile.^

The Hebrew prophet stands alone among divmely aj^mted

^ 3ee 2 Kings xxul an. and also Deut. xxxav. 0. So too all the
old national herpes and heroines ultimately became prophets, m the
case of Deborah there is even a fusion in focal tradition between an
old herohie and an historical seer
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and mspired men of any religion, though analogies in other
religions present themselves. Ethical and religious teacheis

arose among other nations of antiquity whose precepts may well
be compared with those of Hebrew prophecy. We might cite the
maxims of Am in the Egyptian pap> rus Prisse (XIHh dynasty)
But these teachers did not succeed m accomplishing a task
jiarallel to what the Hebrew prophets achieved, namely, the

complete renewal and elevation of the Hebrew religion from a
local and national mto a universal and ethical religion. Yet
instructive parallels may be found m ancient literatures. Thus
the Vcdic hymns are reputed to have no human authors. The
names attached to them are those of the seers who “ saw ”

them, to whom they were revealed. They are therefore merely

the channels through which the divine word is communicated to

man (Professor Rapson). The Rev C H W Johns {letterpretet

,

April 1906, ‘‘ The Prophets of Babylonia ’*) thinks that longer dis-

courses moral, and predictive, fully equal to those of the Hebrew
prophets, existed m Babylonia as early as the 3rd millennium B.c

but were curtailed into the brief sentences of the omen tablets

The so-called ^ tablet of warning to kings agamst mjustue

'

ives a fair specimen of connect^ discouise, e,g
*

If a king

earken not to law, his people shall grow feeble and his land

ravaged If he attend not to the justice of his land, Ea, the kmg
of fates, shall distort his lot, &c.^ ” Further illustrations of

ethical teaching may be found in the litany or confession of a

penitent cited by Mr Johns in the same paper (p. 303).

It may be here stated that Wmckler’s conception of the

Hebrew prophet Isaiali as the mouthpiece of the Assyrian court

{K.AS.^p 172 sqq) can be easily refuted by a reference to

the Isaianic oracles. A theory that Jeremiah was similarly

influenced from Babylonia might seem more plausible, though
equally baseless.

After the extinction of the prophetic voice, an ever-inci easing

weight was not unnaturally laid on the predictive element m
their wntings. Their creative religious ideas had become the

common property of religious-mmd^ Jews, at least in the some
what imperfect shape in which they were embodied in the law,

and their w^ork on this side was earned on by the great religious

poets But the restored community which woa still making a
sort of famt attempt to be a religious nation as well as a Church
felt V(*ry painfully the want of a direct message from God in

cutical times such as the prophets of old had been wont to brmg
And in this need men began to look at the prophetic books,

mainly m the hope that there might be found in them predictions

which still awaited fulfilment, and might be taken as referring

to the latter days of Persian or Greek oppression. By ignormg

the free poctu^al form of prophecy, and still more by ignoring

the fact that the prophetic pictures of the ideal futiu-e of Israel

could not be literally fulfilled after the fall of the ancient state

had entirely changed the sphere in which tlie problems of tiuc

religion had to be worked out, a was possible to find a great mass
of unfulfilled prophecy which might form the basis of eschato-

logical constructions /ill this was quite m the vem of later

Judaism, and so at length the unfulfilled predictions of the pro-

phets served as the raw material for the elaborate eschatology

of the apocalypses (see Apocalyptic Literature). In spite

of superficial resemblances, mainly due to the unavoidable

influence of current exegeUcal methods, the conception of

prophecy as fulfilled in Christ is fundamentally different from
the Jewish apocalyptic view of unfulfilled prophecy. Not
external details but the spiritual ideas of tbe prophets find their

fulfilment m the new dispensation, and they do so under forms

entirely diverse from those of the old national kingdom of

Yahweh.
LiterATure —In the ancient and medieval Churchand In the dog-

matic period oi Protestantism there was Uttle or no atttmnl at

historical study of prophecy, and the prophetical books were found
instructive only through nie application of aHegoncal or typical

exegesis. For detaile the reader may refer to Diestel, Gsschtckte

(Us Alien Testaments ( i«na, 1869). and for the final form of orthodox

Protestant views to Witsxus. D? ^opbeUs et prophetta The growing

sense of the insufficiency of this treatment towards the close of the

penod of dogmatism showed itself in various wavs On th e onehand
W6 have the revival of apocalyptic exegesis by Cocceius and his school.
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which has continued to influence certain ciicles down to the present
day, and has led to the most varied attempts to find in prophecy a
history wntten before the event of all the chief vicissitudes of the

Chnsnan Church down to the end of the world On the other hand
Lowth's Lectures on Hebrew Poefry,and the same authoi 's Commentary
an Isatah (1778), show the begmmngs of a tendency to look mainly !

at the aesthetic aspects of the prophetical books, and to view the
prophets as enh^htened religious poets This tendency culminates
in Eichhorn, Dte hebrdtschen Propheten (1816) Neither of these
methods could do much for the historical understanding of the
phenomena of prophecy as a whole, and the more liberal students
of the Old Testament were long blmded by the moralizing unhistoncal
rationalism which succeeded the old orthodoxy The first requisite

of real progress, after dogmatic prejudices hadbeenbioken tlirough,
was to get a living conception of the history m which the prophets
moved

;
and this again called for a revision of all traditional notions

as to the age of the vanous parts of Hebrew hterature—criticism
of the sources of the history, among which the prophetical books
themselves take the first place In recent times therefore advance
m the understanding of the prophets has moved on part passu with
the higher cnticism, especially the criticism of the Pentateuch, and
with the general study of Hebrew history

,
and most works on the

subject prior to Euald must be regarded as quite antiquated except
for the hght they cast on detailed points of exegesis On the prophets
and their works the reader would still do well to consult Ewald's
Propheten des alten Bundes (ist ed

,
1840-1 841, 2nd ed 1867-1868,

Eng trails
, 1876-1877) The subject is treated in all works on Old

Testament introduction (among which Kuenen’s Onderzock, vol 11

,

claims the first place), and on Old Testament theology (see especially

Vatke, Rchgion des A T
, 1835) On the theology of the prophets

there is a separate work by Duhm (Bonn, 1875), and Knobers
Prophettsmus der Hebrder (1837) is a separate introduction to the
prophetical books Kuenen's Prophets and Ptophecy tn Israel

(1875, Eng trails 1877) in form mamly a cnticism of the traditional
\ lew of prophecy, and should therefore be compared with his Onder-
zoek and Godsdten^t van Israel Most Enghsh books on the subject
are more theological than historical, but a sketch of Hebrew pro-
pnccy in connexion with the history down to the close of the 8th
century is given by W R Smith, The Prophets of Israel (Edinburgh,
1882) The hterature of the theological questions connected with
prophecy is much too copious to be cited here, lists will be found
in several of the books already lefened to Among moic recent
works and articles should be mentioned Briggs, Messianic Prophecy

\

Giesebrecht, Die Berufsbegabung der alttestamenthchen Propheten
y

Volz, Die vorexilische Jahwe-Prophetie u der Messiasy Huhn, Die
messianischen Weissagungen, R Kittel, PropheUe u Weissagung^
Professor Kernett, Pre-exiltc Prophets] W H Bennett, Post-
exilic Prophets (T and T Clark)

,
A B Davidson, “ Piophecy and

Prophets, in Hastings's Diet Bible; also “ Prophetic Literature,"
by Cheyne and others m Ency Bib (W R S

,
O C W )

IL Prophets tn the Primitive Church—The appearance

of prophets m the first Christian communities is one proof

of the strength of faith and hope by which these bodies

were animated An old prophecy (Joel 111 i) has foretold

that m the Messianic age the Spirit of God would be poured out
on every member of the religious community, and m point of

fact it was the universal conviction of those who believed m
Christ that they all possessed the Spirit of God This Spint,

manifesting His presence m a variety of ways and through a

variety of gifts, was to be the only ruling authority in the Church.

He raised up for Himself particular individuals, into whose
mouths He put the word of God, and these were at first regarded

as the true leaders of the congregations We find accordingly

that there were prophets m the oldest church, that of Jerusalem
(Acts xi. 27, XV. 32), and agam that there were “ prophets and
teachers ’’ in the church at Antioch (Acts xiii. i) These were

not office-bearers chosen by the congregation, but preachers

raised up by the Spirit and conferred as gifts on the Church
When Paul says (i Cor. xii 28; cf. Eph iv. ii),

** God hath set

some m the Church, first apostles, secondarily prophets, thirdly

teachers/* he points to a state of things which in his time
prevailed m all the churches both of Jewish and heathen origin.

Wc here learn from Paul that the prophets occupied the second

position in pomt of dignity; and we see from another passage

(i Cor. XIV.) that they were distmguished from the teachers

their speakmg under the mfluence of inspiration—not, however,
like the ‘‘ speakers in tongues,** in unintelligible ejaculations and
disconnect^ words, but m articulate, rational edifying speech.

Until recently it was impossible to form any distinct idea of the
Christian prophets m the post-apostolic age, not so much from
want of materials as because what evidence existed was not

sufficiently clear and connected. It was understood, indeed,

that they had maintained their place in the churches tiU the end
of the 2nd century, and that the great conflict with what is

known as Montamsm had first proved fatal to them; but a

clear conception of their position and influence in the churches

was not to be bad. But the discovery, by Bryennios m 1873,
of the ancient Christian work called tS)v SwSexa dTroaroXtov

(published in 1883) has immensely extended the range of our
knowledge, and has at the same time thrown a clear light

on many notices m other sources which for want of proper

interpretation had been previously neglected or mcorrectly

understood

The most important facts known at present about the manner
of life, the mfluence, and the history of the early Christian

prophets are the following* (1) Until late in the 2nd century
the prophets (or prophetesses) were regarded as an essential

element m a Church possessing the Holy Ghost. Their existence

was believed m, and they did actually exist, not only m the

catholic congregations—if the expression may be used—but
also in the Marcionite Church and the Gnostic societies. Not
a few Christian prophets are known to us by name : as Agabus,

Judas, and Silas m Jerusalem; Barnabas, Simon Niger, &c., in

Antioch, in Asia Mmoi, the daughters of Philip, Quadratus,

Ammia, Polycarp, Melito, Montanus, Maximilla and Priscilla;

in Rome, Hermas, among the followers of Basilides, Barkabbas
and Barkoph, in the community of Apelles, Philumene, &c
Lucian tells us that the impostor Peregrmus Proteus, m the time
of Antoninus Pius, figured as a prophet in the Christian churches

of Syria. (2) Till the middle of the 2nd century the prophets

were the regular preachers of the churches, without being

attached to any particular congregation While the “ apostles

(t e itinerating missionaries) were obliged to preach from place

to place, the prophets were at liberty either, like the teachers,

to settle in a certain church or to travel from one to another.

(3) In the time of Paul the form of prophecy was reasoned exhort-

ation in a state of inspiration, but very frequently the inspira-

tion took the foim of ecstasy—the prophet lost control of liimself,

so that he did not remember afterwards what he had said. In
the Gentile-Christian churches, under the influence of pagan
associations, ecstasy was the rule. (4) With regard to the matter

of prophecy, it might embrace anything that was necessary

or for the edification of the Church. The prophets not only

consoled and exhorted by the recital of what God had done and
by predictions of the future, but they uttered extempore thanks-

givings in the congregational assemblies, and delivered special

directions, which might extend to the most minute details, as,

for example, the disposal of the church funds (5) It was the

duty of the prophets to follow in all respects the example of the

Lord Tovi rpoTTov? rov Kvp(ov), and to put in practice

what they preached. But an ascetic life was expected of them
only when, like the apostles, they went about as missionaries,

in which case the rules in Matt x applied to them. Whenever,
on the contrary, they settled in a place they had a claim to a

liberal maintenance at the hands of the congregation. The
author of the even compares them to the High Priests

of the Old Testament, and considers them entitled to the first-

fruits of the Levitical law. In reality, they might justly be com-
pared to the priests in so far as they were the mouthpieces of the

congregation in public thanksgiving (6) Since prophets were
regarded as a gift of God and as moved by the Holy Spirit, the

individual congregation had no right of control over them.
When any one was approved as a prophet and exhibited the

conversation of the Lord,** no one was permitted to put him to

the test or to criticize him. The author of the AtSax^ goes so

far as to assert that whoever does this is guilty of the sin agamst
the Holy Ghost. (7) This unique position of the prophets could

only be maintamed so long as the ongmal enthusiasm remamed
fresh and vigorous. From three quarcers primitive Christian

prophecy was exposed to dange^—first, from the permanent
officials of the congregation, who, in the interests of order, peace
and security could not but look with suspicion on the activity of

excited prophets; second, from the prophets themselves, in so
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far as an increasing number of dishonest characters was found
amongst them, whose object was to levy contributions on the

churches;^ third, from those prophets who were filled with the

stem spirit of primitive Christianity and imposed on churches,

now becoming assimilated to the world, obligations which these

were neither able nor willing to fulfil. It is from this point of

view that we must seek to understand the so-called Montanistic

crisis. Even the author of the AtSax^ finds it necessary to defend

the prophets who practised celibacy and strict asceticism against

the depreciatory criticism of church members. In Asia Minor
there was already in the year i6o a party, called by Epiphanius
“ Alogi,” who rejected all Christian prophecy On the other

hand, it was also m Asja Minor that there appeared along with

Montanus those energetic prophetesses who charged the churches

and their bishops and deacons with becoming secularized, and
endeavoured to prevent Christianity from being naturalized m
the w'orld, and to bring the churches once more under the

exclusive guidance of the Spirit and His charismata The critical

situation thus arising spread m the course of a few decades over

most of the provmcial churches. The necessity of resistmg the

mexorable demands of the prophets led to the introduction of

new rules for distinguishing true and false prophets. No
prophet. It was declared, could speak in ecstasy, that was devilish

,

further, only false prophets accepted gifts. Both canons were

innovations, designed to strike a fatal blow at prophecy and the

church organization re-established by the prophets in Asia—the

bishops not being quite prepared to declare boldly that the Church
had no further need of prophets But the prophets would not

have been suppressed by their new methods of judging them
alone. A much more important circumstance was the rise of a

new theory, according to which all divine revelations were

summed up in the apostles or m their writings It was now
taught that prophecy m general was a peculiarity of the Old
Testament lex et prophetae usque ad Johannem **), that in

the new covenant God had spoken only through apostles; that

the whole word of God so far as bmding on the Church was
contained m the apostolic record—the New Testament, ^ and
that, consequently, the Church neither required nor could

acknowledge new revelations, or even instructions, through

prophets. The revolution which this theory gradually brought

about IS shown in the transformation of the religious, enthusiastic

organization of the Church mto a legal and political constitution,

A great many things had to be sacrificed to this, and amongst
others the old prophets. The strictly enforced episcopal

constitution, the creation of a clerical order, and the formation

of the New Testament canon accomplished the overthrow of the

prophets. Instead of the old formula, “ God continually confers

on the church apostles, prophets, and teachers,” the word now
was: ** The Church is founded in the (written) word of the pro-

phets (t e. the Old Testament prophets) and the apostles (viz.

the twelve and Paul).” After the beginning of the 3rd century

there were still no doubt men under the control of the hierarchy

who experienced the prophetic ecstasy, or clerics like Cyprian

who professed to have received special directions from God; but
prophets by vocation no longer existed and these sporadic

utterances were in no sense placed on a level with the contents

of the sacred Scriptures

See Hilgenfeld, Dte Glossolalte in der alien Ktrche (1850); Buck-
mann, ” Uber die WunderkrOfte bei den ersten Christen und ihr

Erloschen.” in the Ztschr» f d Ges luther, Theol u Ktrche (1878),

pp. 216-255 (learned but utterly uncritical)
,
Bonwetsch, “ Die

I^ophctie im apostol. und nachapostol Zeitalter,” in the Ztschr /.

ktrchl iVtssensch u kirchl Leben {1884), pt 8, p 408 seq
,
pt 9,

y6o seq.
,
Harnack, Dte Lehre der zwdlf Afostel (1884), pp. 93-137,

ler, ‘^Die Propheten der nachapostolischen Kirche,'* m the
TheoL Studten aus Wurtiemberg (i888), p. 36 seq.: Nardin, ” Essai
sur lesjproph6tcs de I'teUse primitive/ Thesis (Pans, 1888) ;

Weinel,
” Die Wirkungen des Gcistes und der Geister im nachapostolischen
Zeitalter bis auf Irenaeus,” (1899) ;

Selwyn, “ The Chnstian Prophets

^ See Lucian's story about Peregnnus, and that chapter of the
Ai9axh where the author labours to establish criteria for distin-

guishing false prophets from true.
® The Apocalypse of John was received mto it, not as the work

of a prophet but as that of an apostle.

and the Prophetic Apocalypse ” (1900); B^nazech, Le Proph^tisme
chr^tienne depuis Ics ongmes jusqu'au pastcur d’Hermas/' Ihesis
(Pans, 1901) (A Ha . A C McG

)

PROPIOLIC ACID, CHrCCOgH, acetylene mono-carboxyhc
acid, an unsaturated organic acid prepared by boiling acetylene

dicarboxyhc acid (obtained by the action of alcoholic potash on
dibromsuccinic acid) or its acid potassium salt with water
(E V. Bandrowski, Ber

,

1880, 13, p 2340) It forms silky

crystals which melt at 6® C., and boil at about 144® C. with
decomposition It is soluble in water and possesses an odour
resemblmg that of acetic acid. Exposure to sunlight converts
it mto trimesic acid (benzene-i 3 .

5-tri carboxylic acid) Bromine
conveits it into dibromacrylic acid, and it gives with hydro-
chlonc acid /3-chloracryhc acid. It forms a characteristic

explosive silver salt on the addition of ammoniacal silver nitrate

to its aqueous solution, and an amorphous precipitate which
explodes on warming with ammoniacal cuprous chloride. Its

ethyl ester condenses with hydrazme to form pyrazolone (R. v.

Rothenburg, Ber
, 1893, 26, p. 1722) Phenylproptoltc acid,

QH5C C CO^H, formed by the action of alcoholic potash on
cinnamic acid dibromide, QH^CHBr CHBr CO^H, crystallizes

in long needles or prisms which melt at 136-137® C. When heated
with water to 120® C it yields phenyl acetylene CIT

Chromic acid oxidizes it to benzoic acid, zme and acetic acid

reduce it to cinnamic acid, C^,H5 CH CH CO^H, whilst sodium
amalgam reduces it to hydrocinnamic acid, C^^Hg CH2 CO^H
Ortho-mtrophenylpropiolic octd, NO2 C^H^ C'C CO^H, prepared

by the action of alcoholic potash on ortho-nitrocmnamic acid

dibromide (A v. Baeyer, Ber
, 1880, 13, p. 2258), crystallizes in

needles which decompose when heated to 155-156® C. It is

readily converted into mdigo {q v ).

PROPYLAEA (UpoTTvXov, HpoTTvAata), the name given to a
porch or gate-house, at the entrance of a sacred or other enclosure

in Greece, such propylaea usually consisted, in their simplest

foim, of a porch supported by columns both without and within

the actual gate. The name is especially given to the great

entrance hall of the Acropolis at Athens, which was begun in

437 B c by Peru les, to take the place of an earlier gateway.

Owing probably 10 political difficulties and to the outbreak of

the Peloponnesian War, the building was never completed

according to the origmal plans, but the portion that was built

was among the chief glories of Athens, and afforded a model

to many subsequent imitators. The architect was Mnesicles,

the material Pentelic marble, with Eleusinian blackstone for

dados and other details. The plan of the Propylaea consists

of a large square hall, from which five steps lead up to a wall

pierced by five gateways of graduated sizes, the central one

giving passage to a road suitable for beasts or possibly for

vehicles. On the inner side towards the Acropolis, this wall is

faced with a portico of six Doric columns At the other end of

the great hall is a similar portico facing outwards
,
and between

this and the doors the hall is divided into three aisles by rows

of Ionic columns The western or outer front is flanked on each

side by a projecting wing, with a row of three smaller Doric

columns between Antae at right angles to the mam portico. The
north wing is completed by a square chamber which served as a

picture gallery
;
but the south wing contains no corresponding

chamber, and its plan has evidently been curtailed; its front

projected beyond its covered area, and it is finished in what was
evidently a provisional way on the side of the bastion before the
little temple of Victory (Nt/oy). From this and other mdications

Professor Dorpfeld has inferred that the original plan of Mnesicles

was to complete the south wing on a plan symmetrical with

that of the north wing, but opening by a portico on to the bastion

to the west; and to add on the inner side of the Propylaea two
great halls, faced by porticoes almost in a Ime with the main

portico, but with smaller columns. It is probable that this

larger plan had to be given up, because it would have interfered

with sacred objects such as the precinct of Artemis Brauronia

and the altar of Nike, and rebgious conservatism prevailed over

the waning influence of Pericles In addition to this, the un-

finishcKl surface of the walls and the rough bosses left on many
XXII IS
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ol thet)locfcs show that the building was never completed. The
Propylaea were approat^hed in Greek times by a eigzag path,

terraced along the rock, this was superseded in Roman times by
a broad flight of steps in medieval tunes the PropyUea served

jrHB PROPYLAEA
jas d«sifined by JlneticlM

Scalex>f Feet

ifter DSrpfcM
—— —

(iRcdrami from the At\4M4scht Mttifilungtn by pcrmissKMi of the Kaiscrlirhen
Archacoloi^uches instuut )

IS the palace of the dukes of Athens, they were much damaged

3y tlic explosion of a powder magazine in 1656, The tower, of

Frankish or Turkish date, that stood on the south wing, was
wiled down m 1874.

See R Bohn, D%$ PYOpyiaeen der Akropolts m Athen (Beilin,

[882); W Dorpfeld, articJcs ui Mitlh&iluHgen d d Jnst Athen
1885), vol. X. (E Gk )

PaOPYL ALCOHOLS (C^H^OH). Two compounds of this

iormula exist as explained m the article Alcohols N'Omtal

tfropyl alcohol, CHj CH^ CH2'OH, was obtained ui 1853 by
j. C B, Chancel, by submitting fusel oil to fractional distillatioa,

Lt may be prepared by any of the methods applicable to primary
ilcohois. It IS an agreeable-smelling liquid, boiling at 97 4° C

,

md mBcable with water in all proportions Itcannot be separated

irom water by fractional disUllition, since it forms a mixture

3f constant boiling point (see Distillation). Oxidation con-

k^erts It into propionic aad. It is distinguished from ethyl

ilcohol by Its insohibihty in a cold saturated cadaum chlonde
solution

Isthprapyl alcohd (C}Ig)2CH0H, was obtained by M P, E.
Bcrthclot in 1 855 by heatmg the addition compound of propyicne

ind sulphuric aad with water, and ui 1862 by C. Friedcl by the

neductinn of acetone It is a colourless liquid boihng at So *7^ €.

PROROGATION, a postponement, specifically the termination

irithout dissolution of a session of parliament by disoontmunig
che meetmgs until the next session The Lat. prorofyiito *(from

pr^rogafCy to ask pubihdy) meant a prolongation or rontmuanco
3f office or eonunand, projrogaUo tmpeni (Ltv. viii. 26), or a

putting ofl or def^mng of an af^inted time, cf« dies ad solvendum
prvrogare (Cic. Phil, 11. 10, 24), A prorogation of parliament

Elects both houses, and thus differs from an adjournment,*’

which does not teniainate the session and is effected by eaA
bouse separately by resolution Further, at a prorogation, a bill

which has not pas^ all of its stages must be^n again ab intUo

m the next session, and all proce^mgs, except impeachments

aiMi appeals before the House of Lords, are quashed. A proroga-

tion is effected by the sovereign m person, or by commission. If,

at the demise of the Crown, parham^it stands prorogued or

adjoumed, it is by 6 Anne c, 7 to sit and act at once, similarly

the Crown must by piroclamatiofi order parliament to srt, rf

prtMTogued, when the militia is embodied or the reserves arc

called out.

PROSCENIUM <(Gr. Trpoo'Kxjvtw^ that part of the stage m the

ancient Greek theatre which lies in front of the uKr^vr), scena,

the back wall, the word appears to embrace the whole stage
between the op^^rja-rpa and the In the modem theatre

the word is appbed to that part of the stage which is in front of

the curtain and the orchestra, and sometimes to the whole front

of the stage, mcluding the curtain and the arch containing it,

which separates the stage from the auditorium,

PROSl^ a word supposed to be derived from the Lat prorsusy

direct or straight, and signifying the plain speech of mankind,
when written, or rhetorically composed, witlu^ut reference to

the rules of verse. It has been usual to distinguish prose very

definitely from poetry {q v ), and this was an early opinion.

Ronsard said that his training as a poet had proved to him that

prose and poetry weie “ mortal enemies ” But “ poetry ” is a
more or less metaphysical term, which c^not be used without

danger as a distinctive one m this sense. For instance, an ilh

inspired work m rhyme, or even a well-written metrical composi-

tion of a satirical or didactic kind, cannot be said to be poetry,

and yet most certainly is not prose, at is a specimen of verse

On the other hand, a work of highly wrought and elaborately

sustained non-metrical writing is often called a prose-poem.

The fact that this phrase can be employed shows that the anti-

thesis between prose and poetry as not complete, for no one,

even in jest or hyperbole, speaks of a prose-verse.

Prose, therefore, is most safely defined as comprising all forms

of careful literary expression which are not metrically versified,

and hence the definition from prorsus, the notion being that all

ver^e ih m its nature so far artificial that it is subjected to definite

and recognized rules, by which it is diverted out of the perfectly

direct modes of speech. Prose, on the fxther hand, is straight

and plain, not an artistic product, but used for stating precisely

that whi(^ is true in reason or fact. The Latins cal^ prose

sermo pedestns, and later oratio sduta, thus showing their con-

sciousness that It was not poetry, which soars on wings, and not
verse, which as bound by the rules of proi^odical confinement.

Prose, however, is not everything that is loosely said. It has

its rules and requirements In the earliest ages, no doubt,

cwaversation did not exist. The rudest fragments of speech

were sufficient to indicate the needs of the savage, and these

bJunt babblings were not prose Lateron some orator, dowered
with A native persuasiveness, and desirous of making an effect

upon his comrades, would link together some broken sentences,

and in his heat produce with them something more coherent

than a chain of ejaculations So far as this was luad and digni-

fied, this would be the beginning of prose. It cannot be too

often said that prose is the result of conversation, but it must at

the same time be insisted upon that conversation itself is not

necessarily, nor often, prose. Prose is not the negation of all

laws of speech; it rejects merdy those laws^whidh depend upon
metre. What the laws are upmi which it does depend are not

easy to enumerate or define But this nafdh is plain, as prose

de^ods m the Imking of successive sentences, the first require-

ment of It IS that tliese sentences should be so arranged as to

ensure lucidity and directness. In prose, that the meaning
should be given is the primal necessity But as It is found that

a dull and clumsy, and especially a monotonous arrangement, of

sentences is fatal to the attention of the kstener or reader, it is
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needful that to plainness should be added various attractions

and ornaments Ihe sentences must be built up m a n\dnner

which displays variety and flexibihty. It is highly desirable

thatthereshould be a harmony, and even a rhythrri, in the progress

of style, care being always taken that this rhythm and this

harmony are not those of verse, or recognizably metrical. Agam,
the colour and form of adjectives, and their sufficient yet not

excessive recurrence, is an important factor m the construction

of prose The omission of certain faults, too, is essential. In

every language grammatical correctness is obligatory Here
we see a distinction between mere conversation, which is loose,

fragmentary and often, even in the lips of highly educated

persons, slightly ungrammatical; and prose, whi^ is bound to

weed away whatever is slovenly and incorrect, and to watch
very closely lest merely colloquial expressions, which cannot

be defended, should slip into careful speech. What is required

in good prose is a moderate and reasonable elevation without
bombast or bathos Not everything that is loosely said or

vaguely thought is prose, and the celebrated phrase of M
Jourdain lu Moli^re’s Bourjois genitlhonme :

“ Par ma foi, il y
a plus de quarante ons que jc dis de la prose, sans que j’en susse

rien,” is not exactly true, although it is an amusing illustration

of the truth, for all the little loose phrases which M. Jourdain
had used m his life, though they were certainly not verse, were

not prose either, whatever the schoolmaster might say. On the

other hand, it seems tliat Earle goes too enthusiastically in the

contrary direction when he says, “ Poetry, which is the organ
of Imagination, is futile without the support of Reason, Prose,

which IS the organ of Reason, has no vivacity or beauty or artistic

value but with tlic favour and sympathy of the Imagination

It is better to hold to the simpler view that prose is hterary

expression not subjected to any species of metrical law.

Greece—^The beginnings of ancient Greek prose are very

obscure It is highly prdmble that they took the form of

inscriptions m temples and upon monuments, and gradually

developed into historical and topographical records, preserving

local memories, and giving form to local legends. It seems that

It was in Ionia that the art of prose was first cultivated, and a

history of Miletus, composed by the half-mythical Cadmus,
is appealed to as the earliest monument of Greek prose. This,

however, is lost, and so are all the other horoi of e3u*liest times.

We come down to something definite when we reach Hecataeus,

the first geographer, and Herodorus, the first natural philosopher,

of the &eeks; and, although the writings of these men have
disappeared, we know enough about them to see that by the

4th century B.c. the use of prose m its set modern sense had been

established on a permanent basis We even know what the

character of the style of Hecataeus was, and that it was admired
for Its clearness, its grammatical purity, its agreeable mdividu-
ahty—qualities which have beert valued in prose ever since

These writers were promptly succeeded by Hellanicus of Lesbos,

who wrote many histoncal books which are lost, and by Hero-
dotus of Halicarnassus, whose noble storehouse of chronicle

and legend is the earliest monument of European prose which
has come down to us When once non-metricoi language could

be used with the mastery and freedom of Herodotus, it was plain

that all departments ^ human knowledge were open to its

exercise But it is still in Ionia and the Asiatic islands that we
find it cniltivated by philosophers, critics and men of saence
The earliest of these great masters of prose survive, not in their

works, but in much later records of their opinions; in philosophy

the actual wntings of Thales, Anaximander, Pythagoras and
Empedocles are lost, and it is more than possible that their

cosmological rhapsodies were partly metneal, a mingling of ode
with prose apophthegm. We come into clearer air when we cross

the Aegean and reach the Athenian historians : Thucydides,
whose priceless story of the Peloponnesian War has most fortu-

nately come down to us, and Xenophon, who contmued that

chronicle in the spirit and under the influence of Thucydides,
and who carried Greek prose to a great hei^t of easy distinction.

But It IS with the practice of philosophy that prose in ancient
Greece uses to its acme of ingenuity, flexibility and variety.

4SI
proving itself a vehicle for the finest human thought such as no
later ingenuity of language lias contrived to excel The death
of Socrates (399 B r.) lias been taken by scholars as the date
when the philosophical wntiixgs of the Athenians readied their

highest pitch of perfection m the art of Plato, who is the greatest

prose writer of Greece, and, m the view of many who are well

quabfied to judge, of the world In his celebrated dialogues^—
CrtU), Gorgtas, PhaedOy Phaedrus, the iSympostutn, most of all

perhaps m the Republic— see what splendour, what elasticity,

what exactitude, this means of expression Ixid in so short a time
developed, how little there was for future prose-writers m any
age to learn about their busmess. The rhetonaans were even
more highly admired by the critics of antiquity than the philo-

sophers, and it IS probable that ancient opinion would have set

Demosthenes higher than Plato as a composer of prose. But
modem readers are no longer so much interested in the technique
of rhetoric, and, although no less an authority than Professor

Gilbert Murray has declared the essay-writing of the school of

Isocrates to form “ the final perfection of ancient prose,'’ the

works of the orators cease to move us with great enthusiasm
In Aristotle we see the conscious art of prose-writmg already

subordmated to the preservation and explanation of facts, and
after Aristotle’s day there is little to record in a hasty outline of

the progress of Greek prose.

Latin — In spite of having the experience of the Greeks to

guide them, the Romans obeyed the universal law of literary

history by cultivating verse long before they essayed the writing

of prose But tiiat the example of later Greece was closely

followed in Rome is proved by the fact that the earliest prose

historians of whom we have definite knowledge, Q F Pictor and
L C. Alimentus, actually wrote in Greek The earliest annalist

who wrote m Latin was L C Hemma; the works of all these

early historians are lost A great deal of primitive Roman
prose was occupied with jurisprudence and political oratory

By universal consent the first master of I^tin prose was Cato,

the loss of whose speeches and “ Origines ” is extremely to be

deplored; we possess from his pen one practical treatise on agri-

culture In the next generation we are told that the literaiy^

perfection of oratory was carried to the highest point by Marcus
Antonius and Lucius Licinius Crassus— by a happy chanct

their styles were exactly complementary to one another, and to

hear both m one day was the highest mtellectual entertainment

which Rome afforded.” Unfortunately none but inconsiderable

fragments survive to display to us the qualities of Roman prose

in Its golden age. Happily, however, those quahties were con-

centrated m a man of the highest genius, whose best writings

have come down to us, this is Cicero, whose prose exhibits the

Latm language to no less advantage than Plato’s docs the Greek
Irom 70 to 60 B c Cicero's hterary work lay mainly m the field

of rhetoric; after his exile the splendour of his oratory declined,

but he was occupied upon two treatises of extreme unportance,

the De orafore and the De republica, composed in 55 and S4*-57

B c. rcspectiv ely
;
of the latter certam magnificent passages have

been preserved The beautiful essays of Cicero’s old age are

more completely known to us, and they comprise two of the

masterpieces of the prose of the world, the De amtctHa and De
senecitUe (45 b.c ) It is to the collection of the wonderful

private letters of Cicero, published some years after bis death

by Atticus and Tiro, that we owe our intimate knowledge of the

age in which he lived, and these have ever since and m every

language been held the models of epistolary prose Of Cicero’s

greatest contemporary, Julius Caesar, much less has been

preserved, and this is unfortunate because Roman critical

opinion placed Caesar at the head of those who wrote Latm
prose with punty and pierfection. His letters, his grammars,

his works of science, his speeches are lost, but we retain hiB

famous Commentartes on the War tn GauL SaJlust followed

Caesar as an historian, and Thucydides as a master of style

His use of prose, as we trace it m the Jugurtha and the Catiltna,

R hard, dear and polished. The Chroniclers who succeeded

Sallust neglected these qualities, and Latin prose, as the

Augustan age began, became more diffuse and more rhetorifcal.
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But it was wielded in that age bv one writer of the highest genius,

the historian Titus Livius He greatly enriched the tissue of

Latin prose with ornament which hitherto had been confined

to poetry
,

this enables him, m the course of his vast annals,
“ to advance without flagging through the long and intricate

narrative where a simpler diction must necessarily have grown
monotonous ” (Mackail). The periodic structure of Latin

prose, which had been developed by Cicero, was carried by Livy
“ to an even greater complexity.’^ The style of Pollio, who
wrote a History of the Civil Laivs, was much admired, and the
loss of this work must be deplored A different species of prose,

the plebtus sermo, or colloquial speech of the poor, is partly

preserved in the invaluable fragments of a Neronian writer,

Petronius Arbiter. Of the Latin piose-writers of the silver age^

the elder Pliny, Quintilian and Tacitus, who adorned the last

years before the decay of classical Latin, nothing need here be

said

English —It was long supposed that the conscious use of

prose in the English language was a comparatively recent thing,

dating back at farthest to the middle of the i6th century, and
due directly to French influemes Earle was the first to show
that this was not the case, and to assert that we “ possess a

longer pedigree of prose liteiature than any other country in

Euiope.” Though this may be held to be a somewhat violent

statement, the independence of English prose is a fact which

rests on a firm basis “ The Code of Laws of King’s Inn ” dates

from the 7th centur)’’, and there are various other legal doc uments
which mav be hardly literature in themselves, hut which are

worded in a way that seems to denote the existence of a literary

tradition. After the Danish invasion, Latin ceased to be the

universal language of the educated, and translations into the

vernacular began to be recpiired In 887, Alfred, who had
collected the principal scholars of England around him, wTote
with their help, in English, his Hand-Book

,

this, probably the

earliest specimen of finished English prose, is unhappily lost

Alfred’s preface to the English version of the Cura pastoralis

was m Latin; this translation was probably completed in 890
Later still Alfred produced various translations from Becle,

Oiosius, Boethius and other classics of the latest I atm, and, in

900, closing a translation from St Augustine, we read “ Here end

the sayings of King Alfred ” The prose of Alfred is simple,

straightforward and clear, without any pretension to elegance

He had no direct followers until the time of the monastic revival,

when the first name of eminence which we encounter is that of

iElfnc, who, about 997, began to translate, or rather to para-

phrase, certain portions of the Bible The prose of yElfiic,

however, though extremely interesting historically, has the

fault that It presents too close a resemblance, in structure and
movement, to the alliterative verse of the age This is particu-

larly true of his Hmniltes A little later vigorous prose was put

forth by Wulfstan, archbishop of York, who died in 1023 At
the Norman Conquest, the progress of English prose was violently

checked, and, as has been acutely said, it “ was just kept alive,

hut only like a man in catalepsy.” The Annals of Winchester,

Worcester and Peterborough were carried on in English until

1154, when they were resumed m Latin; the chronicle which thus

came to an end was the most important document in English

prose written before the Norman Conquest Except in a few

remote monasteries, English now ceased to be used, even for

religious purposes, and the literature became exclusively Latin

or French. There was nothing in prose that was analogous to

the revival of verse in the Ormtdum or the metrical chronicles.

All the pre-Norman practice m prose belongs to what used to

be distinguished as Anglo-Saxon literature The distinction

has fallen into desuetude, as it has become more clearly perceived

that there is no real break between the earlier and the later

language. The Norman check, however, makes it fair to say

that modem English prose begins with the Testament of Love of

Thomas Usk, an imitation of the De consolatione of Boethius,

w'hich a certain London Lollard wrote in prison about 1584
About the same time were written a number of translations, The
Tale of Meltbee and The Parson's Sermon by Chaucer, the treatises

of John of Tre\ isa, whose style in the Polychronicon has a good
deal of vigour, and the three versions of the Travels of Jean k

Barbe, formerly attributed to a fabulous Sir John Mandeville.”

The composite text of these last-mentioned versions really forms

the earliest specimen of purely secular prose which can be said

to possess genuine literary value, but again the fact, which has
only lately been ascertained, that “ Sir John Mandeville ” was

not an original English writer robs it of much of its value. The
anonymous compiler-translator can no longer be styled the

father of English prose.” That name seems more properly

to belong to John Wyclif, who, in the course of his fierce career

as a controversialist, more and more completely abandoned
Latin for English as the vehicle of his tracts The earliest

English Bible was begun by Nicholas Hereford, who had carried

It up to Baruch, when he abiuptly dropped it m June 1382

The completion of this great work is usually attributed, but on
insufficient grounds, to Wyclif himself. A new version was
almost immediately started by John Purvey, another Wyclifitc,

who completed it in 1388 We are still among translators, but

towards the middle of the 14th century Englishmen began,

somewhat timidly, to use prose as the vehicle for original work.

Capgrave, an Augustmian friar, wrote a chronicle of English

history down to 1417, Sir John Fortescue, the eminent constitu-

tional jurist, produced about 1475 a book on The Governance of

England

f

and Reginald Pecock, bishop of Chichester, attacked

the Lollards in his Repressor of Over Much Blaming of the Clergy

(1455), which was so caustic and scandalous that it cost him his

diocese The piose of Pecock is sometimes strangely modern,
and to judge what the ordinary English prose familiarly in use m
the 15th century was it is more useful to turn to The Paston
Letters The introduction of printing into England is coeval

w'jth a sudden development of English prose, a marvellous

example of which is to be seen in Caxton’s 1485 edition of Sir

Thomas Malory’s Morte d'Arthur, a compilation from hrcnch
sources, m which the rapadties of the English language for

melody and noble sweetness were for the first time displayed,

although much was yet lacking in strength and conciseness

Caxton himself. Lord Berners and Lord Rivers, added an element
of literary^ merit to their useful translations The earliest model n
historian was Robert I’abyan, whose posthumous Chronicles

were printed in 1515. Edward Hall was a better writer, whose
Noble Families of Lancaster and York had the honour of being

studied by Shakespeare With the advent of the Renaissance

to England, prose was heightened and made more colloquial

Sir Thomas More’s Richard III was a work of considerable

importance; his finer Utopia (1516) was unfortunately composed
in Latin, which still held its owm as a dangerous rival to the

vernacular in prose. In his Governor (1531) Sir Thomas Elvot
added moral philosophy to the gradually widening range of sub-

jects which were thought proper for English prose In the same
year Tyndale began his famous version of the Bible, the storv^

of which forms one of the most romantic episocies in the

chronicles of literature; at Tyndale’s death in 1536 the work was
taken up by Miles Coverdale The Sermons of Latimer (1549)
introduced elements of humour, dash and vigour which hacl

before been foreign to the stately but sluggish prose of England
The earliest biography, a book in many ways marvellously

modern, was the Life of Cardinal Wolsey, by George Cavendish,

written about 1557, but not printed (even in part) until 1641

In the closing scenes of this memorable book, which describe

what Cavendish had personally experienced, we may say that

the perfection of easy English style is reached for the first time.

The prose of the midcile of the i6th century'—as we see it exempli-

fied in the earliest English critic, Sir Thomas Wilson; the earliest

English pedagogue, Roger Ascham; the distinguished humanist,
Sir John Cheke—is clear, unadorned and firm, these Englishmen

holding themselves bound to resist the influences coming to

them from Italy and Spam, influences which were in favour of

elaborate verbiage and tortured construction. Equal simplicity

marked such wnters as Foxe, Stow and Holinshed, who had
definite information to purvey, and washed a straightforward

prose in which to iM*esent it. But Hoby and North, who
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translated Guevara, Castighone and Amyot, brought with them
not a few of the ingenious exotic graces of those originals, and pre-

pared the way for the startling innovations of Lyly in his famous
didactic romance of Euphue^ (i 579 )* The extravagances and
eccentricities of Lyly outdid those of his continental prototypes,

and euphuism became a disturbing influence which, it may be,

English prose has not, even to the piesent hour, entirely suc-

ceeded in thi owing off. In spite of its overwhelming popularity,

It was opposed in its own day, not merely by the stately sobriety

of Hooker, in whom we see Latin models predominant, but by
the sweetness of Sir Philip Sidney in his Arcadia, Raleigh wrote
English prose that was perhaps more majestic than any which

preceded it, but he revelled m length of sentence and in ponder-

osity of phrase, so that it is probable that the vast prestige of

The Hntory of the World on the whole delayed the emancipation
of English prose more than it furthered it. The direct influence

of the euphuistic eccentricity was seen for some time in the

work of poets like Lodge and Greene, and divines like Lancelot

Andrewes, its indirect influence m the floweriness and violence

of most careful prose down to the Restoration. Bacon, whose
contempt of the vernacular is with difficulty to be excused,

despaired too early of our national writing Donne cultivated

a rolling and sonorous majesty of style, and Burton could use

English with humour and vivacity when he gave himself the

chdn( e, but his text is a protot>pc of the vicious abuse of quota-
tion which was a crowning fault of prose in the early 17th

century In spite of the skill with which, during the civil wars
and the Commonwealth, certain authors (such as Jeremy
Taylor, Howell, Fuller, Milton, Izaak Walton) manipulated
prose, and in spite of the extraordinary magnificence of the

Ciceronian periods of Sir Thomas Browne, it was not until

shortly before the Restoration that English prose readied its

perfection According to Dr Johnson, Sir William Temple
(1628-1699) ‘‘ was the first writer who gave cadence to English

prose
, before his time they were careless of arrangement, and did

not mind whether a sentence ended with an important word or an
insignificant word, or with what part of speech it concluded

”

The tendency was all m favour of brevity and crispness,

and m particular of shorter sentences and easier constructions

Not a little of the majesty of the eailier age was lost; but for

practical purposes, and in the hands of ordinary men, prose

became a far more useful and businesslike implement than it had
hitherto been. The short treatises of Halifax, if we compare
them with similar writings of a generation earlier, display the

complete change of style, or we may contract the clear and
sarcastic sentences of South with the undulating quamtness
of Joseph Hall. The range of English speech was first compre-
hended perhaps by Dryden, who combined dignity and even
pomp of movement with an ease and laxity at occasion which
gave variety to prose, removed from it its stilted and too pre-

latical elevation at mappropnate moments, and approximated
it to the ordinary speech of cultivated persons. This then may
be called the foundation of modem English prose, which has

extended into no departments not recognized, at least in essence,

by Bunyan, Dryden and Temple. The ensuing varieties of

prose have been mainly matters of style. In the 18th centurv,

for instance, there was a constant alternation between a quiet,

rather cold elegance and precision of prose-writing, which was
called the Addisonian manner, and a swelling, latinized style,

full of large words and weighty periods, m which Johnson was
the most famous but Gibbon perhaps the most characteristic

proficient But as far as grammatical arrangement and the

rules of syntax are concerned, it cannot be said that English

prose has altered essentially smee about 1680. It is, however,
to be noted that in the course of the 19th century the use of

‘^hort sentences, and the habit of neglecting to group them into

paragraphs, introduced a heresy not known before; and that,

on the other hand, there has been a successful attempt made to

restore the beauty and variety of early 17th century diction,

which had suffered a long decline from the Restoration
onwards.

Icelandic.

—

The independent invention of prose by the exiled
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aristocrats in the Heroic Age of Iceland is one of the most
singular facts in literary histor)^ It resulted from the fact that

stor>'-telling grew to be a recognized form of amusement in the
isolated and refined life of an Icelandic household from the qih
to the I ith century Something of the same kind had existed

in the courts of Norway before the exodus, but it was in Iceland
that It was reduced to an art and reached perfection It is

remarkable how suddenly the saga, as a composition, became a
finished work, it was written m a prose which immediately
presented, in the best examples, a considerable choice of

words, a richness of alliteration and a delicate use of syntax
(Vigfusson) The deliberate composition of sagas began about
the year 1030, and it is supposed that they began to be vntten
down soon after 1100 It is distinctly recorded that An Fr6di

(1067-1148) was the first man m Iceland who wrote down stories

m the Norse tongue. Many of An’s books are lost, but enough
survive to show what Icelandic prose was m the hands of its

earliest artificer, and the impress of his rich and simple style is felt

on all the succeeding masterpieces of the great age of Icelandic

history and biography But the Greater Sagas, as they are

called, the anonymous stones which followed the work of Ari

and were completed in the 13th century, exhibit prose style in

its most enchanting fullness, whether in the maj*esty of Njala,

m the romantic art of Laxdaela, or in the hunyqng garrulity of

Eyrhyggta. There followed a vast abundance of sagas and saga-

writers. The great historian, Sturla (1214-1284), is the latest

of these classic writers of Iceland, and after his death there was
a very rapid decline m the purity and dignity of the national

prose By the opening of the 14th century the art of wilting in

the old noble language had become entirely lost, and it was not

until the 1 7th century that it began to revive as an an haeological

curiosity and a plaything for scholars For an Icelander of the

present day to wTite modern history in saga style is a ludicrous

absurdity,” and the splendid living prose of the 12th century

remains unrelated, a strange and unparalleled portent in the

history of European literature Of its beneficial effect on later

Scandinavian, English and even Teutonic style there can be no
question.

Spam —In Castilian Spanish, as in the other languages of

Europe, verse is already far advanced before we meet with any
distinct traces of prose. A didactic treatise for use m the

confessional is attributed to a monk of Navarre, writing in the

13th century Betw^een 1220 and 1250 a chronule of Toledo

was indited But the earliest prose-writer of whom Spain can
really boast is King Alphonso the Learned (1226-1284), in whose
encyclopaedic treatises “ Castilian makes its first great stride

in the direction of exactitude and clearness ” (Fitzmaurice-

Kelly). Almost all the creditable prose of the end of the 13th

century is attributed to Alphonso, who was helped by a sort of

committee of subsidiary authors The king’s nephew, Juan
Manuel (1282-1347), author of the admirable Conde Lucanor^

carried prose to a further pomt m delicacy and precision. The
poet Ayala (1332-1407) was another gifted artificer of Spanish

prose, which suffered a setback in the hands of his succei)Sors,

Santillana and Mena. It rose once more in The Sea of Histories

of Perez de Guzm&n (1378-1460), who has been compared to

Plutarch and St Simon, and in whom the lucid and energetic

purity of Castilian prose is for the first time seen in its perfection.

In the 15th century the shapeless novel of chivalry was predomi-
nant, while in the age of Charles V. poetry altogether over-

shadowed pro'je. The next great writer of prose whom we meet
with IS Guevara, who died m 1545, and whose Dial of Princes

exercised an mfluence which was not confined to Spanish, and
even extended to English prose (in North’s well-known version).

The historians of this period, prolix and discursive, were of less

value. The earliest picaroon novel, LazartUo de Tonnes (1554),
the authorship of which is unknown, introduced a new form
and exhibited Castilian prose style in a much lighter aspect

than it had hitherto worn. Still greater elegance is met with in

the mystical and critical writings of Juan de Valdes and in those

of Luis de Lc6n, of the latter Mr Fitzmaurice-Kelly says that
** his concise eloquence and his classical purity of expression rank
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him among the best masters of Castilian prose/’ The instru-

ment, accordmgly, was polished and sharpened for the finest

uses, and was ready to the hand of the supreme magician

Cervantes, whose Don Quixote was begun a few years (about

1591) after Los Nombres de Cnsto of Luis de Le6n had been

published (158^), these dates are significant in the history of

Spanish prose. The prose of Lope de Vega is stately and clear,

but of course has little importance in comparison with the verse

of his huge theatre. Quevedo’s style had the faults which were
now invading all European writing, of violent antithesis and
obscure ingenuity; but his Visions (1627) occupy a prominent
place m the history of Castilian prose The feitest struggles oi a
decadent critical conscience, battling against tortuousness and
affectation, are seen m GraciAn (1601-1^58) and in Molinos

(1627-1697), who vainly endeavoured to save classic prose out

of the intellectual shipwreck of the i8th century. When Spanish

prose revived in the roth century, m the person of Larra (1809-

1837), the influence of French models was found to have dqpnved
It of distinctly national character, while giving it a fresh fluidity

and grace

French —There had long been a flourishing versified literature

in the vernacular of France, before any one thought of writing

French prose It was the desire to be exact in giving informa-

tion, together with a reduced sense of the value of rhyme and
rhythm, which led to a partial divergence from metre. The
translator of the fabulous Chrontcle of Turpin mentions that he

writes in prose because rhyme entails the addition of words
which are not in the Latin ” Tlius about the year 1200 verse

began to be abandoned by chroniclers who had some definite

statements to impart, and who had no natural gifts as poets

They ceased to sing, they wrote, more or less easily, as those

around them spoke The earliest French prose was translated

from the Latin, but Baldwin VI, who died in 1205, is said to

have commissioned several scribes to compile in the vulgar

tongue a history of the world. If this was ever written it is

lost, but we possess a Book of Stones written about 1225 by a

clcik at Lifle, which may fairly bo said to be the start-word of

French prose history When once, however, a taste for prose

was admitted, the supenonty of that medium over verse as

material for exact history could not but be perceived, and prose

soon became frequent. The earliest French prose*-wnter of

genius was Geoffrey (or Jofroi) de Villehardoum, who put down
memoii s of his life between 1 198 and 1207 ,

he left his book, which
IS known as The Conquebt of Constantinople, inc'omplete when he

died in 1213 In the history of prose, Villehardoum takes an
eminent place In his admirable style are seen many of the most
precious elements of French prose, its lucidity, its force, its

sobriety and its charm of address. He had been trained as an
orator, and it was his merit that, as M I^nglois has said, he was
content to wnte as he had learned to speak Villehardoum

was closely followed by other admirable writers of memoirs,
by Robert of Clan, by Henri of Valenc lennes, by the anonymous
chronu ler of B^thiine, to whom we owe the famous description

of the battle of Bouvines, and by the Mmstrel of Reims The
last-named finished his Riciis m 1260 These works m the new
easy manner of wnting were found to be as elegant and as

vivacious as any preserved by the old rhetorical art of verse

They led the way directly to the eminent writer who was the

earliest historian of modem Europe, to Jean de Jomville, who
finished his Histotre de St Louts m 1309 A century later

Froissart left his famous Chromes unfinished m 1404, and again

a hunched years passed before rhihppe de Comines dropped the

thread of his Mhnotres in These are the three most
illustrious names in the chronicle of French medieval prose, m
whom the various characteristics of the nation are separately

developed. It must be noted that these three are simply the
most em&ient figures in a great cloud of prose-wnters, who

E
reserved with more or less vivacity the features of French hfe

1 the later middle ages, and helped to facilitate the use of the

central national language. In the 13th century, moreover,
Antoine de la Salle deserves mention as practically the earliest

of French novelists, and one whose skill in the manipulation of

language was long in waiting for a rival among his successors.

But with the Renaissance came the infusion mto France of the

spint of antiquity, and in Rabelais there was revealed an author
of the very highest genius who at once defiended the mtegrity of

French syntax and enriched its vocabulary with an mfmite
multitude of forms. The j^ear 1532, in which the first brief

sketch of Gargantua appeared, was critical m French literature;

for more than twenty years afterwards the structure of the great

Pantagruelist romance was still being builded. Meanwhile in

1549 had appeared the Defense et tllukraUon de la longue fran-

fotse of Joachim du Bcllay, in which the foundations of the

learned and brilliant literary criticism of France w^erc firmly laid

The liberation of the language proceeded simultaneously m ail

directions In 1539 it was officially decreed that alt judicial

acts were thenceforward to be written m vernacular prose, ‘‘ en

langage maternal fran^ais et non autrement.'' Calvm led the
theologians, and hts precise, transparent and sober prose,

cninously deficient m colour, gave the model to a long line of

sober rhetoricians It is m the pages of Calvin that we meet
for the first time with a simple French prose style, which is

easily intelligible by the reader of to-day. There is some
affectation of an ornamented pedantry in St Frar9ois de Sales,

some return to the form and spirit of medieval French m Mon-
taigne

;
so that the prose of these great writers may easily seem

to us more antiquated than that of Calvm. Yet the Institution

belongs at latest to 1 560, and the immortal Essats at earliest to

1580 We are approaching the moment when there should be
nothing left for French prose to learn, and when development
should merely take forms of personal brilliancy and initiative

of enterprise on lines already clearly laid down. But we pause
at Brantome, m whom the broad practice of French as Froissart

and the medieval chroniclers had used it was combined with the

modem passion for minute detail and the close observation of

the picturesque. Here the habit of memoir-writing m French
prose first becomes a passion. With the begmning of the 17th
century there sprang up almost an infatuation for making prose

uniformly dignified and noble, for drapmg it in solemn robes,

for avoiding all turns of speech which could remind the reader
of the “ barbarous origins of the language

;
the eai best examples

of this subjection of eloquence to purely aristocratic foims have
been traced back to the Servitude volontaire of Montaigne^s

friend. La Bo^tie (1530-1563). In the pursuit of this di^ity
of speech the prose writers of the i6th century ventured to

borrow not words merely but grammatical terms and peculiarities

of syntax from the ancient literatures of Greece and Rome
The genius of France, however, and the necessity of remaining
Intelhgible checked excess m this tendency, and after a few wild
expel iments the general result was discovered to be the widening
of the capacities of the language, but «at the temporary expense
of some of the idiomatic richness of the old French form, Tathe
17th century a great stimulus was given to easy prose by the
writers of romances, led by d’Urf6, and by the ivriters of letters,

led by Balzac In the hands of these authors French prose lost its

heaviness and its solemnity , it became an instrument fit to record

the sentiments of social life in, an elegant balance of phrases;

here was first discovered what Voltaire calls the nombre et

harmome de la prose French style became capable of more
than this, it achieved the noblest and the subll^t expressions

of human and divine philosophy, when it was used by Descartes
and by Pascal to interpret thesr majestic thoughts^ to the world

At this moment of national development, in 1637, the French
Academy was founded, for the distinct purpose of purifying,

embellishing and enlarging the Fiench language
;
and m process of

time, out of the midst of the academy, and as aprmiavy result

of Its labours, aro^ the extremely important Romahfues (1647)
of Vaugefas, a work of grave authority, which wa& the earliest

elaborate treatise on the science of pixisc m any language.

Antiquated as the method of Vaugelas now seems, and little

regarded in detail by modern vmters, k may be $atd that his

famous book is still the basis of all authority on the subject of

French prose In common with his colleagues of the hour,

Vaugelas strove to lay down laws by which harmony of structure
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a graceful sobriety, lucidity and exactitude of expression, could

be secured to every practised French writer. He was not

accepted as an infallible lawgiver, even m his own age ; he was
immediately exposed to the searching entiasm of La Mothe h
Vayer, who, however, was radically at one with him regarding

the basis of his definition. The great demerit of the early

academicians was that they knew little and cared less about the

forms of medieval French. They thrust everything asicte which
they regarded as barbarous, and the work of the i9rth century

was to recover from a past behmd Rabelais elements of great

vahic which the 17th had arbitrarily rejected as mcorrcct
In the succeeding centuries there has been a vast exterwion of

the practice of French prose into every conceivable department

of experience and observation, but in spite of all neologisms, and
in spite of the waves of preaosity which have periodically swept
over the French lang;uage m the three hundred years which
divide the age of Somaize from thtrt of Mallarm^, the treatise

of Vaugpias remains the final code m which the laws that govern

French prose are preserved

Italy—The case of prose m the Italian language has this

unique feature that, instead of gathering form obscurely and
slowly, it came mto sudden existence at the will of one of the

Eatest of writers Latin had almost imiversally been used m
ly until the close of the 13th century, when Dante created a

vernacular prose m the non-metncal part of his famous Vila

Nuova, wntten about 1293 For a long time the prose of Dante
stood practically alone, and Petrarc h actually affected to despise

the works whi( h his great predecessor had written m the vulgar

longue. But about 1348 Boccaccio started the composition of

his Decameron, which gave classic form to the prose romance of

Italy 'fhere had been stones m the vernacular before, and
Boccaccio himself had wntten the Filocopo and the Amato,

but the Decameron marked the Imes upon which eas)’* and graceful

Italian prose was to move for the future It should have been

greatly to the advantage of Italy over the other countries of

Eun)pe, that in the hands of Dante and Boccaccio prose was born

fulhgro%vn, and had not to pass through the tedious periods of

uncertain development which awaited it in England, France and
Spam After this bnlhant beginning, however, there was a
decline in the isth century, the writers of the next age lackmg

the courage to be independent of antiqiiuty. There was. a return

to Latm phraseologv which made many works almost maca-
ronic in character, the famous Hypneroiomackia of Cokmna is

an mstancf of tins. Something of the purity of Italian prgse

as Boccaccio had left it was recovered by Sannazaro in his

Arcadia (1489), a pseudo-dassical pastoral romance, the form of

which was widely imitated throughout Europe, even Sannazaro,

however, did not see how needful it was to cast off Latin construc-

tions. At lejigth a pair of historians;, Machiavelli and Guicciar-

dini, succeeded m rdeasing prose from the yoke of Rome, and
m wrrtlmg undiluted Tuscan In the i6th century the prose

writers of Italy became extremely prolific, with Pietro Bembo
at their head. The novelists were now prominent, but, although

they take a foremost place in the history of Itahan literature,

there was little art in theur employment of language Many of

them were born out of Tuscany, and, like Bandello, never

learned the exact rules of pure Italran prose Since the i6th

century Itahan would seem to have undergone no radical

changes as a language, and its prose has been stationary m
form. At the close of the 19th century a new school of writers,

with Gabriele d^Annunzio at its head, created a demand for a new
prose, but it is signiifieant that the remedy suggested by these

innovators was neither more nor less than a return to the pro-

cedure of Boccaccio and Machiavelli, who remain the types of

ease and dignity m Italian prose.

Germm.—The earliest c^erent attempts at the creationu of

German prose belong to the agt of Oiariemagne, and the first

exampfc usually quoted is the Slrassburger Etdeckwrire of 842.

For 1^ literary purposes, however,, metncal language was used
exclusively during the fmttelkockdeuisch peiiod, which lasted

until the end of the r3th century. What httle prose there was,

was limited to jurisprudence and theology David of Augsburg,
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who died in 127a, is named as the earliest preacher in the ver-

nacular, but only one of his sermons has come down to us

U(yre important was Berthold “ the Sweet '' (1220-1272^, whose
sermons were discovered Neaaoder and published in 1824
Historical prose began with the Saxon Chronicle of 1248 There
was little to record in the next two centuries, until prose was
revived by Geiler von Kaisersburg (1445-'! 510) in his sermons
About the same time translations were ma^ of the Decameron
and of other Italian collections of novels The development of

prose m Germany is, however, negligible until we reach the
Reformation, and ft is Luther’s Bible (New Testament, 152a)
on which all classic German prose is bas^. This movement \s

due to Luther alone, since the other protagonists of reform

wrote mainly in Latin Johann Fischart composed important
secular books in the vernacular, m particolar the Btemnherb

(1579) and an mutation of Garganiua (i 575), which if? the earliest

Ckrman novel But nearly a century passes before we reach
another prose work of real importance in the German vernacular,

this being the curious picaresque romance of Stmphcmrmm
(1669) of Gnmmelshauvsen But the neglect of prose by the

German nation was still general, and is exemplified m the way by
which men of the stamp of Leibmtz wrote m Latin and even in

French, rartber than m their own barbarous tongue \Vhat
Luther had done at the beginning of the i6th century was,

however, completed and confemed in the middle of the i8th by
Lessing, who must lie considered as the creator of modern German
pro^e The critical period m this revival was 1764 to 1768,

which saw the production of Laocoon and the Hamburgtsche
Dramaturgte. We pass on presently to Jean Paul Richter, and
so to Goethe, m whose majestic bands German prose became the

organ of thought and eloquence which it has been ever since.

Authorities

—

John Earle, English Prose (London, 1890); C
Eavre de Vaugclas, Peniarque^ sur la langue frangatse (Pans, 1O47),
Nouvelles remarques (Pans, 1690) , T Mundt, Kunst der deutschen
Prosa (Berlin, 1837), J W Mackail, Latm Literature (London,
1895), James Fitzmaurice-Kelly, Ih^tory of Spaeitsh Literature
(London, 1898). G Vigfusson, various l^olcgomcna (E G)
PROS^UTIOH, the procedure by which the law is put in

motion to bring an accused person to tnal (sec Criaunal Law,
Indictmpnt; Summary Jurisdiction, and Triat) In theor}^

in the United Kmgdom the king is ui all criminal offences the

prosecutor, because such offences are ^aid to be against his

peace, his crown and dignity, but m practice such piosccuticaKi

are ordinarily undertaken by the individual who have suffered

from the crime This is a different procedure from that pre-

vailing m Scotland, European continental countries and the

United States, in all of which a public department or officer

undertakes the prosecution of offences A step towards public

prosecution was taken m England b> the Prosecution of Offences

Act (1879X under which an officer called the “Diresctor of

PuWic Prosecutions ” was appointed, m 1884 the Prosecution ef

Offences Act of that year revoked the appointment made under

the act of 1879, and constituted the solicitor to the Treasury

Director of Public Prosecutions. The Prosecution of Offences

Act (1908) separated the two offices again, making the public

prosecutor independent of the treasury^, but putting him under

the control of the Home Office, The duty of the public prose-

cutor is to mstitute, undertake or carry on criminal proceedings

m any court and to give advice and assistance to persons con-

cerned m such proceedings The appointment of such an
officer, according to the act of ic)oS, does not preclude any person

from mstituting or carrying on criminal proceedmg^, but the

pubhc prosecutor may at any stage undertake the conduct of

these proceedings if he thinks fit (s 2, par 3)

A persoata be qualified for the post of public prosecutor must be
a barrister or solicitor of not less than ten years' standing, and an
assistant public prosecutor,, who may be appointed under the act
of 1908 and who ih empowered to do any act or thing which the public

prosecutor i& required or authorized to do„ must be a bamsicr or

solicitor of not less than seven years' standing. (See also Lord
Advocate.)

PROSfiL¥TE (Or. wfnaryXvTo%i\ strictly one that has lurived

(«=Lat adoena), a stranger or sojourner, a term now prac^

ticafly restricted to converts from one religion to luiother It
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was originally so used of converts to Judaism, but any one
who sets out to convert otherb to his own opinions is said to

“ proselytize.’^ The word is commonly used in the Alexandrian

Greek translation of the Old Testament (Septuagint) for the

Hebrew word (ger), which is derived from a root (gur) denoting

to sojourn. The English versions often render the word by
stranger”; but though distinguished from the home-born

*ezrah (=one rising from the soil), the person denominated ger

became the equal of the native Israelite, and, when the meanmg
of ger passed from a mainly civil to a religious connotation,

enjoyed many rights Like the Arabic ;ar (which is philologically

cognate to ger), the ger attached himself as a client to an indi-

vidual or as a protected settler to the community. He shared in

the Sabbath rest (Exod. xx. lo), and was liable to the same duties

and privileges as Israel (see references in Oxford Gesernus,

p 158). The Hebrew word later came to mean what we now
understand by proselyte, a term which appears in the sense of

convert to Judaism in the New lestament (Matt xxiii. 15,

Acts 11. 10)

The Rabbinic law recognized two classes (a) the full proselyte,

the stranger of righteousness (ger sedeq), who was admitted aiter

circumcision, baptism and the offering of a sacrifice (after the

destruction of the Temple the first two ceremcmies were alone

possible), and (^) the limited proselyte, the resident alien (ger

toshab) or proselyte of the gate (ger ha-shaar), who, without
accepting Judaism, renounced idolatry and accepted Jewish
jurisdiction, thereby accjuiring limited citizenship in Palestine

Some authorities think that the God-fearers ” of some of the

Psalms and of the New Testament were these limited proselytes.

The Hebrew and Greek terms, however, lost the connotation

of a change of residence, and both ger and “ proselyte ’’ came to

apply to a convert without regard to his nationality

At various periods there were prostitutes to Judaism The
Maccabacans used compulsion in some casts, but Judaism in the
Diaspora ivas a missionary religion in the less militant sense
Heathens felt m the religion of Isratl an escape from their growing
scepticism, and a solution to the problem of hie, Josephus testifies

that there was much prosdytisni in Rome (Against A^on, 11 39),
and several Latin writers confirm this (Cicero, Pro Flacco, §28,
Juvenal XIV 90, cf Reinach^ Textes d*auteurs grecs et romains
relatifs au Judatsme (1895) The well-known reference in Matt.
XXV 15 supports the view that proselytes were actively sought by
the Pharisees, and the famous Dtdache was probably in the first

instance a manual for instructing proselytes in the piinciples of

Judaism There were, however, varying opinions as to Ihc vedue
to the Jewish body of these accessions. Some rabbis interpreted
Israel's dispersion as divinely designed for the very purpose of

proselytizing (Pe^ahtm 876) In the Diaspora admission of con-
verts may have been made easy, circumcision being sometimes
omitted, but the conditions became gradually more severe, until
they reached their present form It is thought that the Hadnanic
persecution led to this change The Jews seem to have suffered

during the war from the treachery of half-hearted friends Again,
many who had bc'come converts to Judaism afterwards joined the
new Christian communities. Moreover, in the middle ages, it was
not lawful for the Jews to admit proselytes. Various church
councils prohibited it, and the Code of Alfonso X (1261) made
conversion to the synagogue a capital crime (In 1222 a Christian
deacon was executed at Oxford for Ins apostasy to J udaism Matthew
Pans, c(l. Luard, lu 71 ) Again, the pragmatic theory of Judaism,
enunciated in Talmudic times, and raised almost to the dignity of a
dogma by Maimonides (On Repentance, 111 See), was that Judaism
was not necessary for sMvation, for " the pious of all nations have a
share in the world to come ” (Tosephta, banh. xiu. 2) If to thtse
causes be added a certain exclusiveness, which refused to meet a
would-be convert more than half-way, we find no difficulty m
accounting for the reluctance which the medieval and modern syn-
agogue has felt on the subject. Yet willing proselytes to Judaism
are still freely received, provided that their bona fidcs are proven
In some reformed congregations m America proselytes arc admitted
without circumcision, and a similar policy is proposed (not yet
adopted) by the Jewish Rehgious Umon in London, though the
male children of proselytes are to be required to undergo the rite
In 1896 the central conference of American Rabbis formulated as
a proselyte Confession of faith these five principles * (i) God the
Only One, (2) Man His Image, (3) Immortality of the Soul; (4)
Retribution, and (5) Israel’s Mission Most cases of conversion to
Judaism at the present time are for purposes of marriage, and
female proselytes are more numerous than male. Female proselytes
are admitted after the total immersion in a ritual bath, though m
some Reformed congregations this rite is omitted. Proselytes afe

still not allowed, in Orthodox circles, to become the wives of reputed
descendants of the priestly families, but otherwise marriage witli

proselytes is alt(^ether equal to marriage between bom Jews
See Schurer, Geschtchte des jtldtschen Volkes, ed. 3, 111 102-135,

Bertholet, Dte Stellung der Israehten und der Juden eu den Fremden,
179-149# articles m Ency Bib

,
Hastmgs’s Dicf Btb and the Jewish

Ency For the Jewish law of the admission of proselytes, sec
Shulhan *Aruch, Yore Deah, § 268 (I A )

PROSERPINE (Proserpina), the Latin form of Persephone,^ a
Greek goddess, daughter of Zeus and the earth-goddess Demeter.
In Greek mythology Demeter and Proserpine were closely

associated, being known together as the two goddesses, the

venerable or august goddesses, sometimes as the great goddesses.

Proserpine herself was commonly known as the daughter (Core),

sometimes as the first-born. As she was gathering flowers with
her playmates in a meadow, the earth opened and Pluto, god
of the dead, appeared and carried her off to be his queen m the

world below ^ This legend was localized in various places, as

at Eleusis, Lerna, and “ that fair field of Enna ” m Sicily. Torch

in hand, her sorrowing mother sought her through the wide
world, and finding her not she forbade the earth to put forth its

increase. So all that year not a blade of corn grew on the earth,

and men would have died of hunger if Zeus had not persuaded
Pluto to let Proserpine go. But before he let her go Pluto made
her eat the seed of a pomegranate, and thus she could not stay

away from him for ever.® So it was arranged that she should

spend two-thirds (according to later authors, one-half) of every

> ear with her mother and the heavenly gods, and should pass the

rest of the year with Pluto beneath the earth ^ There can be
little doubt that this is a mythological expression for the growth
of vegetation in spring and its disappearance in autumn Accord-
ing to Theopompus there was a Western people who actually

called the spring Proserpine As wife of Pluto, she sent spectres,

ruled the ghosts, and carried into effect the curses of men The

I

lake of Avernus, as an entrance to the infernal regions, was
sacred to her. From the head of a dying person Proserpme
was supposed to cut a lo( k of hair which had been kept sacred

and unshorn through life ^ She was sometimes identified with
Hecate. On the other hand, in her character of goddess of the
spring she was honoured with flower-festivals in Sicily and at

Hippomum m Italy. Sicily was a favourite haunt of the two

1 Some, however, regard Proserpina as a native Latin form, not
borrowed from the Greek, and connected with proserpere, meaning
the goddess who aided the germination of the seed

2 The story is reminiscent of the old form of marriage by capture
* The idea that persons who have made their way to the abode of

the dead can return to the upper world if they have not tasted the
food of the dead appears elsewhere, as in New Zealand (R Taylor,
New Zealand, pp 233, 271)

* Hymn to Demetcr, Ovid, Fasti, iv 419, Metam v 385
^ Aen IV 698 seq It appears to have been a Greek custom to

Cut a lock of hair from a dead man's head, and hang it outside of the
house door, in token that there was a corpse in the house. At least

this seems a fair inlerence from Eunp Ale 75, 76, loi-ioa The
lock so cut may have been that which v as kept sacred to the gods
and unshorn (Etytn Mag

,
s v hirt<rKo\vfijm4yos) For examples of

hair dedicated to gods, see II xxiii 1^1 seq
, Plut Thes 5, Pans,

viii 20, 3. In Tibet a lama (prie&t) is called m to cut off some
hairs from the head of a dying person, in order that his soul may
escape through the top of nis head, which is deemed an essential

condition of a p[ood transmigi ation (Horace de la Penna, in Bogle
and Manning's travels tn Tibet, ed C R. Markham, 1876). We can
hardly doubt that the intention of the Graeco-Roman custom was
similar. In modern Greece the god of death, Charos, is supposed
to draw the soul out of the body, and if a man resists the Aracho-
bites believe that Charos slits open his breast (B. Schmidt, Volks-
lehen der Neugrtechen, 1871, p. 228) There are other instances of

incisions made m the body of a dying person to allow his soul to
escape (cf. A Bastian, Der Mensch tn der Geschtchte, i860, 11 342). The
custom probably dates from the times when death in battle was the
usual death. In the legend of Nisus and Scylla there is a trace of

the custom which was still observed in classical times m the sacrifice

of animals The practice of cutting off the hair of the dead prevailed
in India, though it does not appear m the Vedas (Monier Williams,
Religious Thought and Life tn India, p 281). We are reminded of

the practice of the Pawnees and other North American Indians,

who shaved the head with the exception of one lock (the scalp-lock),

which was removed by a victorious enemy (Catlin, North American
Indians, 11 24) The Sandwich Islanders also cut a lock from a
slam foe (W. Ellis, Polynesian Researches, 1834, iv. 159).
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goddesses, and ancient tradition affirmed that the whole island

was sacred to them. The Sicilians claimed to be the first on
whom Demeter had bestowed the gift of com, and hence they
honoured the two goddesses with many festivals They
celebrated the festival of Demeter when the com began to shoot,

and the descent of Proseipme when it was ripe. At Cyare, a
fountain near Syracuse which Pluto made to spring up when he
carried off his bride, the Syracusans held an annual festival m
the course of which bulls were sacrificed by being drowned in

the water At Cyzicus also, in Asia Minor, bulls were sacrificed

to Proserpine Demeter and Proserpine were worshipped to-

gether by the Athenians at the greater and less Eleu^inian

festivals, held m autumn and spring respectively. In the

Eleusmian mysteries Proseipme no doubt played an important
part One Greek writer, Achemachus, identified Proserpine

with the Egyptian Isis ^ At Rome Proserpine was associated

with Ceres (the Roman representative of Demeter) in the festival

of the Cereaha (April 12 to 19), she was lepresented as the wife

of Dis Pater (the Roman Pluto), and was sometimes identified

with the native Latin goddess Libera The pomegranate was
Proserpine’s symbol, and the pigeon and cock were sacred to her.

Her votaries abstained from the flesh of domestic fowls, fish,

beans, pomegranates and apples In works of art she appears
with a cornucopia or with ears of corn and a cock 2 The regular

form of her name in Greek was Persephone, but various other

forms occur • Phersephone, Persephassa, Phcrsephassa, Pherre-

phatta, &c
,

to explain which different etymologies were in-

vented Corresponding to Proserpine as goddess of the dead
IS the old Norse goddess Hel (Gothic Halja), whom Saxo Gram-
maticus calls Proserpine

See L. Prcller, Denteier und Persephone (1837), R Foerster, Der
Pauh und die Riickkehr der Persephone (1874), A Zimmermann, De
Prosertinae yaptu et reditu {1882L J. A. Overbeck, " Demeter and
Koro in Griechtsche Kunstmythologte, n (1878) (J G Fr

,
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PROSKUROV« or Ploskurov, a town of Russia, m the govern-

ment of Podolia, situated on the railway from Odessa to I^em-

berg, 62 m N W. of Zhmennka junction Pop (1897), 22,915,

more than one-half being Jews It is poorly built, mostly of

wood, on a low marshy plain surrounded by hills, at the conflu-

ence of the Ploskaya with the Bug Its old castle has been

destroyed, the site being occupied by a Roman Catholic church.

The Orthodox Greek cathedral (1839) contains a very ancient

and highly venerated image of the Virgin The manufactures
include oil-works and potteries; the Jewish merchants carry on
an active export trade in corn and sugar, while the imports

consist of salt and manufactured wares Agriculture and
market-gardening are the chief occupations of the Little Russian
inhabitants

PROSODY (Gi Trpoo-ijiSta), the art of versification (see

Verstt), including as its three divisions accent, breathing and
quantity. Prosody is the mode in which the disciolme is deter-

mined by which successive syllables are so arranged as to form
verse The Latin name for it was accentus,

PROSPECTUS (Lat. for view,” look-out,” prospect,” from
prospicerey to look forward), a written or printed preliminary
announcement of some undertaking, giving the scheme or plan,

the prmcipal features, &c In law, the term is specifically

applied to the invitation issued to the public by a company to

subscribe for shares in the enterprise for which the company is

formed (see Company)
PROSPER OF AQUITAINE, or Prosper Tiro {c. 465),

Christian writer and disciple of St Augustine, was a native of

Aquitaine, and seems to have been educated at Marseilles

In 431 he appeared m Rome to interview Pope Celestme regard-
ing the teachings of St Augustme and then all traces of him
are lost until 440, the first year of the pontificate of Leo I ,

who
had been m Gaul and thus probably had met Prosper. In any
case Prosper was soon in Rome, attached to the pope m some
secretanal or notarial oapacity. Gennadius {De script ecd. 85)

^ Others regarded her as originally a moon-goddess.
• A8 the wite of Hades she was represented with the insignia of

royalty and a torch.
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mentions a rumour that Prosper dictated the famous letters of

Leo I against Eutyches The date of his death is not known,
but his chronicle goes as far as 455, and the fact that Ammianus
Marcellinus mentions him under the year 463 seems to indicate

that his death was shortly after that date. Prosper was a lay-

man, but he threw himself with ardour into the religious con-

troversies of his day, defending Augustine and propagating
orthodoxy. The Pelagians were attacked in a glowing polemical

poem of about 1000 lines, Adversus ingratos, written about 430.
The theme, do^nia quod . pestifero vomuil coluber sermons
Bntannu^j is lelieved by a treatment not lacking m liveliness

and in classical measures After Augustine’s death he wrote
three senes of Augustinian defences, especially against Vincent

of Lerins {Pro Augmttno respomtones) His chief work was
against Cassian’s Collatto, his De gratia det ui Itbero arbthto (432)
He also induced Pope Celestme to publish an Epistola ad epts-

copos Gallorum against Cassian He had earlier opened a
correspondence with Augustine, along with his friends Tv ro and
Hilanus, and although he did not meet him personally his

enthusiasm for the great theologian led him to make an abridg-

ment of his commentary on the Psalms, as well as a collection

of sentences from his works—probably the first dogmatic com-
pilation of that class m which Peter Lombard’s Liber senien-

tiarum is the best-known example He also put into elegiac

metre, in 106 epigrams, some of Augustine’s theological dicta.

Far more important historically than these is Prosper’s

Epitoma chrontcon It is a careless compilation from St Jerome
in the earlier part, and from other writers m the later, but the

lack of other sources makes it very valuable for the period from

425 to 455, which is diawn from Prosper’s personal experience

There were five different editions, the last of them dating from

45s, after the death of Valentinian For a long time the

Chrontcon tmpertale was also attributed to Prosper Tiro, but
without the slightest justification It is entirely independent of

the real Prosper, and in parts even shows Pelagian tendencies

and sympathies.

The Chrontcon has been edited Dy 1 Mommsen in the Chrontca
mtnora of the Monumenta Germamae ht^torica (1892) The com-
plete works are m Migne's Patrologia lattna, tome 51 Sec L
Valentine, St Prosper d'Aqmtaine (Pans, 1900), where a complete
list of previous writings on Prosper is to be found, also A Pottnast,
Bibliotheca historica (1896)

PROSSNITZ (Czech ProsUjov), a town of Austria, in Moravia,

50 m N E of Brunn by rail Pop (1900). 24,054, mostly

Czech It IS situated in the fertile plain of the Hanna, and is the

prmcipal commercial centre for the sale of the various produce

of the region It has important textile, malt and sugar indus-

tries, distilling, brewing and milling, manufactures of agricultural

implements and lucifer matches. Prossnitz is a town of ancient

origin, and in the i6th century was one of the chief seats of the

Moravian Brethren

PROSTITUTION (from Lat prostituere, to expose pubhely), a

word which may best be defined as promiscuous unchastity for

gam. In German law it is described as Gewerbsmasstge Unzucht,

It has always been distinguished in law and custom from concu-

binage, which is an inferior state of marriage, and from adultery

and other irregular sexual relations, m which the motive is

passion. Prostitution has existed in all civilized countries from

the earliest times, and has always been subject to regulation

by law or by custom In Christian countries attempts have

repeatedly been made to suppress it, but without success. Its

ultimate basis lies in the two most elementary attributes of

living things, namely, the will to live and the mstinct of repro-

duction. The one represents the interest of the individual,

the other that of the race ;
and the essential character of prostitu-

tion IS that It utilizes the latter to satisfy the former, whereas

in true sexual passion, as Schopenhauer has pointed out, the

advantage of the individual is subordinated to the needs of the

race. In practical language, prostitution offers, through abuse

of the sexual mstinct, a means of livelihood which a certam

proportion of women prefer to other means It is often assumed

by philanthropic moralists that no other means are open to

them. That may be so in cases in which deception or constraint

XXII. 15a
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has been used, and adverse circumstances-—such as lack of

friendh and a harsh social code—close the door to other occupa-

tions; but to suppose that vsuch cases account for prostitution is

to misapprehend the problem. The detailed investigations of

various observers and the experience of rescue societies prove

that the great majority of prostitutes prefer that means of liveh-

hood to others entailing regular work, disriphne and self-control.

When they really cease to prefer the life, they leave it volun-

tarily ^ Otherwise there is extreme difficulty in reclaimmg

even the few who will consent to try, and permanent success is

only attained with a small proportion of them. The earliest

attempt at reclamation met with the same result It was
carried out by the Roman empress Theodora, wife of Justinian,

herself a prostitute m early life. She established a home for

500 women on the Bosporus, but after a time they could not bear

the restraint, some tlirew themselves into the sea, and eventually

the scheme was abandoned The preference is due to sever^
causes, of which indolence is the chief Prostitutes are drawn
mainly from the lower classes, the life offers them an escape

from the toil whu h would otherwise be their lot. Women who
present themselves to the police for inscription on the continent

of Europe frequently give as their reason for embracing the life

that they do not intend to work any more Other causes are

love of excitement and dislike of restraint The same qualities

make the criminal and the wastrel In addition, a large propor-

tion have the sexual appetite developed in an abnormal degree,

f^f 35^*5 women interrogated by M Buis m Brussels 1118,

admitted le ffoui pour Vhofnnte The foregoing are primary
causes External conditions which foster any of these tenden-

cies, or destroy the self-respect and 8en«e of modcstv which are

their natural antidotes, are secondary causes of prostitution

The more important are (i) difficulty of finding employment,

(2) excessively laborious and ill-paid work, (3) harsh treat-

ment of girls at home, (4) promiscuous and indecent mode of

Uvmg among the overcrowded poor, (5) the aggregation of

people together in large communities and factories, whereby the

young are brought into constant contact with demoralized

companions; (6) the example of luxury, self-indulgence and

loose manners set by the wealthier classes; (7) demoralizing

literature and amusements; (8) the arts of profligate men and
their agents Alcohol is often an aid to prostitution, but

it can hardly be called a cause, for the practice flourishes oven
more in the most abstemious' than m the most drunken countries

These observations apply to the West In Oriental countries

girls are commonly born into or brought up to the trade, and in

that case have no choice.

Among the ancient nations of the East, with the exception

of the Jews, prostitution appeirs to have been connected with
religious worship, and to have been not merely

* tolerated but encouraged From the Mosaic ordi-

nances and the narrative of the Old Testament it is clear that

the separation of the Jews as the chosen people, and the main-
tenance' of their faith, were always felt by Moses and by the later

prophets to be chiefly endangered by the vicious attractions of

the .religious ntes practised around them. The code of sexual

morality laid down m the Book of Leviticus is prefaced by the

injunction mot rto do after the doings of the land of Egypt, nor

after the doings of the land* of Canaan, where all the abominations

forbidden to the Jews were practised ; and whenever the Israelites

lapsed from their faithand “ went a-whormg after strange gods,’'

the transgression was always associated with licentious conduct
In Egypt, Phoenicia, Assyria, Chaldea, Canaan and Persia, the

worship of Isis, Moloch, Baal, Astarte, Myhtta and other deities

consisted of the most extravagant sensual orgies, and the temples
were merely centres of vice In Babylon some degree of prosti-

tution, appears*to have been even compulsory and imposed upon
all women m honour of the goddess Myhtta In India the
anaent connexion between religion and prostitution still sur-

The number of’thoBe who do so is considerable In Copenhagen,
from 1871 to 18^, “^3 % of the registered prostitutes were removed
from the register by marriage and by returning to their friends
Many women resort to prostitution occasionally m alternation with
woiic.

vrves ; but that is not the case m China, a most licentious country,
and, considering the antiquity of its civilization, and its conser-

vatism, we may perhaps conclude that it formed an exception

m this respect among the ancient nations Among the Jews,
who stood apart from the surrounding peoples, tte object of

the Mosaic law was clearly to preserve the purity of the race

and the religion Prostitution iin itself was not forbidden, but
It was to be confined to foreign women. Jewish fathers were
forbidden to turn their daughters into prostitutes (Lev. xix. 291),

and the daughters df Israel were forbidden to become prostitutes

(Deut. xxiii 17), but no penalty was attached to disobedience,

except m the case of a priest’s daughter, who was to be burnt
(Lev XXI. 9). This distinction is significant of the attitude of

Moses, because the heathen “ priestesses ” were nothing but
prostitutes Similarly, he forbade groves, a common adjunct
of heathen temples and a convenient cover for debauchery.
Again, his purpose is shown by the severe penalties impost
on adultery (death) and on unchastity in a betrothed damsel
(death by stomng), as contiasted with the mild prohibition of

prostitution So long as it did not touch the race or the religion,

he tolerated it, and even this degree of disapproval was not
mamtamed, for Jephthah was the son of a harlot ^

(Judg. xi. i).

There is abundant evidence in the Old Testament that prostitu-

tion prevailed extensively m Palestine, even in the earlier and
more puritan days The women were forbidden Jerusalem and
places of worship, they infested the waysides, and there is some
evidence of a distinctive dress or bearing, which was a marked
feature of the trade among the Greeks and Romans In the
later period of aggrandisement that mcrease of licentious

indulgence which Moses had foreseen took place, associated with
infidelity. The people plunged into debauchery, the invariable

sign of national ^decadence, which has always accompanied
over-prosperity and security, and has always heralded national

destruction Before leaving the Jews, it may be noted as an
interesting fact that the remarkable senes of ordinances laid

down by Moses in .the interest of public health contains unmis-
takable recognition of venereal disease and its contagious
character (Lev xv )

Pas<>ing on to the ancient Greeks, we find prostitution treated

at AUiens on a new principle. The regulations of Solon were
designed to preserve public order and decency. He established

houses of prostitution
,

((/f^:lma), which were a state monopoly
and confined to certain quarters The dictenades were forbidden

the superior parts of the town, and were placed under vanous
disabilities They were compelled to wear a distinctive dross,

and, so far from being connected with religion, they were not
allowed to take part m religious services. These Jaws do not
<icem to have been carried out at all effectually, and were

* Neither " harlot ” nor “ whore ** is the Anglo-Saxon for a prosti-
tute, for which the word is mxltestre (so in Matt. xxi. 31). Wnore **

came into English from Scandinavian sources. It was not spelled
with the initial w till the bogmmng of the i6th century The eaiiier
forms are hore or hoove The word appears in many Teutonic lan-
guages, Dan hovCy Swed hovay Du hoer^ Gcr Hure The ultimate
origin has been taken to be the root meaning to love,** seen in
Lat caru^y dear In its earliest usages the word means adulterer

"

or “ adulteress ** It is frequent in the* early version of the Bible
in the sense of prostitute, “ Harlot,’* possibly, as the New Engltsh
Dictionary points out, as a less offensive worq, is frequent in i6tb-
century versions.
The word ” harlot ” first appears without its present application

and usually of men, in the sense of rogue, vagabond, sometimes
even with no evil significance at all, xxmeh as we use “ fellow

”

Thus on the prologue to the Canterbury Tales, 647. where the
“ Somonour ** is called a ** gentil harlot and a kynde ** The word
came from FT arlot, masculine, arlotte, feminine Du Cange {Glossa-

num) defines med Lat arlotus, ae iHelluo, ventn dedthiSy and gives
the Fr, arlot os an equivalent, with the moaning homo nthtlt, frtfon,
coqutn The Catholxcon angltcum (1483) defines “ harlott ’* as
joculator, pcUlatnx, htstnq, htstrix, connecting the word with the
wandering players, actors, jugglers, of ‘the day. The ultimate
origin of Romanic word ia unknown. 'Skeat connects it wi^ the
Teutonic word, which appears in Ger. herl, Eng " churl," which
means " man," " fellow " Like " bigot *’

{q v ), the word has been
fancifully derived fromrthe name of a person, viz. Arietta or Aiiotta,
thfiimother of William Conqueror (William I^Ambarde, 1536-1601,
Perambulation of Kent, pub 1576)
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presently relaxed After the Persian wars more strmgerit

regulations were agam introduced The diciertades were placed

under police control, and were liable to prosecution for various

offences, suCh as ruining youths, committingsacrilege and treason

agamst the state It is clear, however, that as time went on
the Athenian authorities experienced the difficulties encountered

by modern administrations m carrying out state regulation

There were grades of prostitution, socially though not legally

recognized, and women of a superior order were too powerful

for the law, which failed to maintain the ban against them. The
Greek hetaerae, who were prostitutes, not ‘‘ mistresses,** and
the most gifted and brilliant members of theu* class known to

history, wielded great and open influence The test case of

Phryne, in which the stern attitude ^previously maintained by
the Areopagus broke down, established their triumph over the

law, deprived virtuous women of their sole advantage, and
opened the door to general laxity In later times any one could

set up a dttferton on pdiyment of the tax. In other Greek cities

extreme licence prevailed At Corinth, which was famous for

sensual practices, a temple, with a huge staff of common prosti-

tutes for attendants, was established in honour of Aphrodite

and for the accommodation of the sailors frequenting the port.

The worship of this goddess became generally debased into an
excuse for sexual excesses

The Romans united the Jewish pride Of race with the Greek
regard for public decency, and m addition upheld a standard of

austerity all their own In early days female virtue was highly

honoured and strenuously maintained among them, of which
the institution of .the vestal virgins was a visible sign. Their

attitude towards prostitution differed, accordingly, from that

of other ancient nations Among them, alone, it was considered

disgraceful to a man to frequent the company of prostitutes,

and this traditional standard of social conduct, which ma»‘kedly

distinguished them from the Greeks, retained sufficient force

down to the later days of the Republic to furnish Cicero with a
weapon of rhetorical attack against his political opponents,

whom he denounced as scortatores Prostitution was more
severely regulated by them than by any other ancient race

They introduced the system of police registration, which is the

leading feature of administration m most European countries

to-day From the eafliest days of the Republic prostitutes

were required to register at the aedlles* office, where licences

were issued to them on payment of a tax They were placed

under stringent control, had to wear a distinctive dress, dye their

hair or wear yellow wigs, and were subject to various civil

disabilities; but the severest feature of the system was that,

once registered, their names were never erased, and consequently

remained for ever under an mdelible stain As in our times,

registration became ineffective, and neither law nor tradition

could check the demoralizing mfluence Of ease and luxury when
once external conquest left the Romans free to devote their

energies to the pursuit of pleasure An attempt was made, by
the enactment of severer laws against prostitution, to stem the

rising tide of immorality, which threatened to taint the best

blood in Rome with the basest dements in the later days of the

Republic Citizens were prohibited from manyipg the descend-

ants or relatives of prostitutes, daughters of equestrians were

forbidden to become prostitutes, and married women who did

so were liable to penalties More stringent regulations were also

imposed on prostitutes themselves, m addition to the old

disabilities and police system, which remained in force If

these laws had any effect at all, it was to promote the general

prevalence of immorality; they certainly did not diminish

prostitution The profligacy of imperial Rome has never been

surpassed for gross and obscene sensuality.

The greatest change introduced by Christianity with regard

to prostitution was the adoption of a more charitable attitude

toMsards these social and legal outcasts. The Roman state

tax, which had descended to the emperors and had been further

regulated under Caligula, was partly given up in the 4th century

by Theodosius, on the representations of Florentius, a wealthy
patrician, who offered to make good the loss of revenue out of his
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own pocket. It was fully and finally abolished by Anastosius I.

in the next century, and the old registers were destrojred

Then some of the civil disabilities of prostitutes were removed by
Justinian in the 6lh century Gibbon, Who never gave credit

for a good motive when a base one could be found, attributes

Just!nian*s action solely to his desire to marry Theodora, whose
nffe had been notorious, and no doubt she influenced him in the

matter, but it is permissible to assume a good motive. Even
Gibbon IS constrained to admit her virtue after marriage, and
to give her credit for “ the most benevolent institution of

Justinian’s reign, the rescue home for fallen women in Con-
stantinople, which was at any rate disinterested. Though it

did not siireed, it marks a turning-point in the treatment of a
class which had never met with public sympathy before. At
the same time procuration and connivance were severely

punished, which is in keeping with the Christian attitude

The early Christian Church laid great stress on chastity, which
probably suggested to its Roman persecutors the horrible

punishment of forcibly prostituting Christian maidens. Such
malignity enhanced the glory of martyrdom without shaking
theconstancy of Its victims; and the triumph of puntyin an age
of unbounded licence was conspicuously recognized by Alaric,

the Gothic conqueror, who gave strict orders in the sack of Rome
that the virtue of Christian women was to be respected. The
church, however, was not severe upon prostitutes, to whom the

altar was open upon repentance, and some of the fathers ex-

plicitly rccognize<i their trade as a necessary evil Among them
was St Augustine, a man of the world, who saw that its sup-
pression would stimulate more destructive forms of immorality

Gradually chanty degenerated into patronage Rome, con-

quered spiritually by Christianity and materially by the northern

barbarians, sapped the virtue of both Before the middle
ages the institutions and ministers of the Church became a
by-word for vice Charlemagne made an effort to suppress the

prevailing disorder, but his private life was licentious, and his

capitular»es, which ordained the scourging of prostitutes and
panders, were not inspired by any regard for morality A penod
of reform followed The rise of chivalry, with its lofty idealiza-

tion of women, and the wave of Christian fervour connected
with the Crusades, inspned a vigorous and high-minded cam-
paign against an all-prevalent evil The Churcih became ex-

ceedingly active in prevention and rescue wofk, and was assisted

by a devout and zealous laity Rescue missions were organized,

convents werefounded eveiy^where for the reception of penitents,

and dowries were subscribed to procure them husbands. Fiilke

de Neuilly w’as a conspicuous figure m this work. He held mis-

sions, preached, and collected large sums for marriage dowries.

Pope Innocent III (1198-1216) pronounced it a praiseworthy

act to marry a prostitute, and Gregory IX
,
a few years later,

wrote to Germany that brothel-keepers were not to prevent

prostitutes from attending missions, and that clergy and laity

who drew profit from prostitution were banned. “ tjrge bache-

lors,” he wrote, “ to marry repentant girls, or induce the latter

to enter the cloister ” In spite of such efforts, and of occasional

spasms of severity by individual rulers, prostitution flourished

everywhere throughout the middle ages It was not merely

tolerated, but licensed and regulated by law. In London there

was a row of bordells ” (brothels) or “ stews *’ m the Borough
near London Bridge They were originally licensed by the

bishops of Winchester, according to John Noorthouck, and
subsequently sanctioned by parliament. Stow quotes the regu-

lations enacted in the year 1161, during the reign of Henry II.

These were rather protective than repressive, as they

settled the rent which women had to pay for the rooms, and
forbade their compulsory detention The act was afterwards

confirmed m the reigns of Edward III and Richard II In

1383 the bordells belonged to William WsUwotth, lord mayor
of London, who farmed them out, probably on behalf of the

Corporation, according to analogy in other parts of Europe

They were closed in 1506, but reopened until 1546, When they

were abolished by Henry VIII. In London we get the earliest

known regulations directed against the spread of venereal
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disease The act of ii6i forbade the bordell-keepers to have
women suffering from the perilous infirmity of burning and

by an order of 1430 they were forbidden to admit men suffering

from an tnfirmttas nefanda. Probably it was by virtue of this

order that in 1439 two keepers were condemned to eleven days’

imprisonment and banishment from the city. In 1473, again.

It IS re( orded that bawds and strumpets were severely handled

bv I ord Mayor Hampton
Elsewhere in Europe much the same state of things prevailed

during the same period. Prostitution was both protected and
regulated and m many places it constituted a source of public

revenue In France prostitutes were distinguished by a badge,

and forbidden to wear jewels and fine stuffs and to frequent

certain parts of the town. Public brothels on a large scale w^ere

established at Toulouse, Avignon and Montpellier At Toulouse

the profits were shared between the city and the university,

at Montpelliei and Avignon the trade was a municipal monopoly,
and farmed out to individuals, at Avignon, where the estab-

lishment was kept up during the whole period of the popes’

residence, the inmates were subjected to a weekly examination

In 1254 Louis IX. issued an edict exiling prostitutes and brothel-

kcepeis, but it was repealed two years later, though m this and
the succeeding century procuration was punished with extreme
seventy In some parts of Frame prostitutes paid a tax to the

seigneur In Germany, according to Fiducin, the public pro-

tection of Lust-Dtrnen was a regular thing in all the large towns
during the middle ages “ Frauenhauser,” similar to those

in London and in France, existed in many places They are

mentioned m Hamburg in 1292 ,
and from later records it appears

that they were built by the corporation, which farmed them
So also in Ulm, where special regulations were issued m 1430
We find them existing at Regensburg in 1306, at Zuru h in 1314,

at Basel in 1356 and Vienna m 1384. According to Henne-am-
Rhyn, admission to these houses w^as forbidden to married men,
clergy and Jew's, and on Sundays and saints’ days they were

closed The laws of the emperor Frederick II. in the 13th

century contain some curious provisions. Any one convicted

of a criminal assault on a prostitute against her will was liable to

be beheaded, if she made a false accusation she was subject to

the same penalty. Any one not going to the assistance of a

woman calling for help w'as liable to a heavy fine In these

ordinances the influent e of chivalry may be detected At the

same time prostitutes were forbidden to live among respectable

women or go to the baths with them. Hospitality to important
guests included placing the public Frauenhauser at their dis-

posal. So King (afterwards Emperor) Sigismund was treated

at Bern m 1414 and at Ulm in 1434, so much to his satisfaction

that he publicly complimented his hosts on it Besides the

municipal Fiauenhauser, there were “ Winkclhauser,” which
were regarded as irregular competitors In 1492 the licensed

women of Nuremberg complained to the mayor of this unfair

competition, and in 1508 they received his permission to storm
the obnoxious Wmkelhaus, which they actually did. In Italy

and Spain the system appears to have been very much the same
At Bologna prostitutes had to wear a distinctive dress, in Venice
they were forbidden to frequent the wine-shop, and in Ravenna
they were compelled to leave a neighbourhood on the complaint

of other residents At Naples a court of prostitutes was
established, having junsdiction over everything connected with
prostitution. It led to great abuses, was reformed in 1589, and
abolished about a century later

Such was the state of things in the middle ages In the 15th
and 16th centuries a great change took place It was due to

two very different causes
.
(i) fear of disease

; (2) the Reformation.
With regard to the first, there can be little doubt that both the
slighter and graver forms of venereal disease existed in very
remote times, but until the 15th century they attracted com-
paratively little attention. The constitutional character of

syphilis was certainly not uixierstood—which is by no means
surprising, since its pathology has only recently been elucidated

(see Venereal DiSEASFs)-~but one would still have expected
to find more notice taken of it by historical, moral and medical

writers m classical and medieval timas. Nor is it possible to

explain their reticence by prudery, in view of the unbounded
literary licence permitted in those ages One can only conclude
that the evil was less widely spread or less virulent than it after-

wards became At the end of the 15th century it attracted so

much notice that it was supposed to have originated then de

novo, or to have been brought from the West Indies by Columbus
—both untenable hypotheses; and, as usual, each country

accused some other of bringing the contagion within its borders

To speculate on the cause of this increased prevalence would
be idle, it is enough to note the fact and its consequences. It

was immediately followed by the Reformation, and the two
together led to a general campaign against the system of licensed

prostitution The last Frauenhaus was ck>sed in Ulm m 1531,
in Basel m 1534 and in Nuremberg m 1562 In London, as

already noted, the bordclls were abolished in 1546 In Pans
an ordinance was issued in 1560 prohibiting these establish-

ments, and later all prostitutes were required to leave the city

within twenty-four hours These instances will suffice to show
the general character of the movement Nor were municipal

brothels ever tolerated again It is observed by Henne-am-Rhyn
—no friend of toleration—that their suppression was followed bv
the appearance of the crime of infanticide, by the establishment
of hospitals for foundlings and for syphilis This suggests an
indictment against humanity which is hardly justified by the

facts Infanticide was no new thing, and foundling hospitals

date from the beginning of the 13th century Their marked
increase and the establishment of syphilitic hospitals came a
century^ later than the Reformation campaign against the

Frauenhauser The suppression of the latter did not affect the
prevalence of prostitution. In the 17th century another spasm
of severity oc( urred In 1635 an edict was issued in Pans con-

demning men concerned in the traffic to the galleys for life,

women and girls to be whipped, shaved and banished for life,

without formal Inal. These ordinances were modified by Louis
XIV in 1684 The Puritan enactments in England were equally

savage Fornication was punishable by three months’ imprison-
ment, followed by bail for good behaviour. Bawds were con-
demned to be whipped, pilloried, branded and imprisoned
for three years, the punishment for a second offence was death
In Hamburg all brothels were pulled down and the women ex-
pelled from the town. If these measures had any effect, it was
speedily lost in a greater reaction, but they have some historical

interest, as the present system was gradually evolved from them
It would be tedious and unprofitable to follow all the steps,

the shifts and turns of policy, adopted in different countries

during the i8th century for the suppression or control of an
incurable evil. They involve no new principle, and merely
represent phases in the evolution of the more settled and more
systematic procedure in force at the present time Its chief

feature, as compared with the past, is the establishment of an
organized police force, to which the control of prostitution is

entrusted, coupled with a general determination to put the sub-
ject out of sight and ignore it as far as possible The procedure
on the continent of Europe is virtually a return to the old Roman
system of registration and super\ ision, except th9,t there is no
state tax, and names can be removed from the register. The
objects are the same, namely, public order and decency, with
one important addition, which has given rise to much con-

troversy This IS the protection of health. From what has
gone before, the reader will have gathered that it is not, as fre-

quently supposed, a new thing Already in the middle ages the

question occupied the attention of parliament in England,
and a weekly exammation of public women by the barber (the

surgeon of that time) was instituted at Avignon. The practice

was adopted in Spam from about 1500, and later in many other

places But the abolition of licensed brothels, and the con-

sequent growth of private prostitution, rendered it a dead letter

To meet the difficulty, registration was devised. It was first

suggested in France m 1765, but was not adopted until 1778
The present regulations in France are based on the ordinances

of that year and of 1780 which in their turn were borrowed from
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1

those of the 16th and 17th centuries, previously mentioned

The theory of the modern attitude towards prostitution is clearly

laid down by successive ordmances issued in Berlin. Those of

1700 stated that “ this traffic is not permitted, but merely

tolerated’', the more precise ones of 1792 pronounced the

toleration of prostitution a necessary evil, ‘^to avoid greater

disorders which are not to be restrained by any law or authority,

and which take their rise from an inextinguishable natural

appetite ”, and the regulations of 1850 and 1876 are headed •

‘‘ Pohzeihche Vorsrhnften zur Sicherung der Gesundheit, der

offentlichen Ordnung und des offentlichen Anstandes.” This

embraces the whole the<3ry of present administration, and if

Gesundhett be omitted, is not less applicable to the United King-

dom than to the Continent The last attempt to suppress pro-

stitution m Germany is worth noting, as it occurred so late as

1845 Registration was stopped and the tolerated houses were

closed in Berlin, Halle and Cologne The attempt was a com-
plete failure, and it was abandoned in 1851 in favour of the

previous system

We proceed to state the present condition of the law in France,

Germany, Austria and the United Kingdom
France—The French criminal law takes no cognisance of

prostitution The subject was omitted from the penal code

drawn up by the First Republic, and was never

restored, although many attempts were made to

introduce legislation, on account of the great dis-

order which arose Procuration is to a certain extent a criminal

offence Paragraph 334 of the code forbids the exciting, favour-

ing or facilitating habitually the debauch of girls or boys under

twenty-one years of age; the penalty is imprisonment for six

months to two years, and a fine of 50 to 500 francs If the offence

IS committed by parents, guardians or other piersons in a

tutelary position, imprisonment is from two to five years, and the

fine 300 to 1000 francs. The regulation of prostitution rests on

the law of 1790, which entrusted the preservation of public tran-

quillity to the administrative authorities; these are in Pans the

prefect of police, and in other communes the mayor. The
Parisian regulations have been built up by the decrees of succes-

sive prefects They are based on those of 1778, which fell into

abeyance at the Revolution, were reintroduced in 1816, amended
in 1823, and made more complete in 1830 and 1841 Those

adopted in other towns do not differ in any essential particular.

The more important points are : (i) registration of prostitutes,

which IS either voluntary, or compulsory after repeated anest;

(2) recognized brothels, which are of two classes—matsons de

tolerance (residential) and matsons de passe (houses of call),

(3) medical examination, which is weekly at the matsons de

tolerance, while other registered prostitutes must present them-

selves fortnightly at the dispensary; (4) hospital treatment of

those found diseased, (5) rules with regard to solicitation, the

frequenting of public places, &c. A small fee is paid for ex-

amination The penally for infraction of regulations is imprison-

ment; offences are divided into two classes
:
(i) slight, (2) grave,

and the term of imprisonment varies accordingly from fourteen

days to one year Names may be erased from the register on

the following grounds
:
(i) marriage, (2) organic disease such

as to render the calling impossible, (3) return to relations and
proof of good behaviour. The whole procedure appears to rest

on grounds of doubtful legality Prostitution never comes

before the courts which alone can try offences and pronounce

sentence. The police have no power to do so, yet they both try

and sentence these women. That is to say, the whole system

depends on their doing, by some verbal quibble, what they have
no power to do. The question came before the court of Reims
m 1876, in the case of two women who refused to submit to

medical examination, and the judge decided in their favour.

He was dismissed in consequence, which does not make the

situation more satisfactory

Germany ,—The German law is more explicit and more logical.

Prostitution is not forbidden, but by paragraph 361 of the

Imperial Code women are liable to arrest for practising prosti-

tution without being under police control, and for contravenmg

regulations after they have been placed under such control

This brings the traffic completely under the police, and gives legal

sanction to their regulations These vary to some extent in

different places, but their general tenor is the same. They
include compulsory registration and weekly or semi-weekly

medical examination, together with rules, for the most part ex-

tremely strict, with regard to public demeanour and conditions

of life. In Hamburg, for instance, prostitutes are confined to

( ertain streets or houses, forbidden to share lodgings with persons

not registered, to have female servants under twenty-five years

of age, to keep children after school age, to admit young men
under twenty, to make a noise or quarrel, to attract attention

in any way, to go out between two and five in summer, to

frequent certain parts of the town, or public balls, or superior

seats in the theatre, to remain out after ii p m (Regulations of

1886) On proved reclamation, supervision may be relaxed or

names struck off the register Generally, the women are com-
pelled to contribute a fixed sum to a sick fund, for defraying

the cost of medical examination
,
and in some places also to a

journey fund, which is applied to sending strangers to their

homes. Brothels are absolutely illegal throughout Germany.
Paragraph 180 of the Imperial Code (1876) made Kuppelet a
penal offence Kuppelet is defined as promoting prostitution,

either by procuration or by providing facilities of anv kind There

IS (i) ordinary Kuppelet, or simply assisting prostitution for

gam, and (2) aggravated Kuppelet, which includes false pre-

tences and procuration by parents, guardians, teachers, &c
The penalty for the former is a short term of imprisonment
and police supervision

,
for the latter, penal servitude up to five

years. It is obvious that if this law were strictly enforced, it

would amount to suppression, for every householder or house-

owner who harboured a prostitute would be hable to prose-

cution. Its actual interpretation, however, is very elastic A
law passed m Prussia in 1900 has for its object the reclamation

of the young Girls under eighteen may be placed under con-

trol until they are twenty-one.

Austria ,—The Austrian law goes farther than the German,
and is still more inconsistent with the existing practice By
paragraph 5 of the Criminal Act of 1885 prostitution is actually

forbidden, but permission is given to the police to tolerate it

under conditions, and to prescribe regulations according to

circumstances. Power to punish is also given to the police

Only certain cases of prostitution are liable to criminal prose-

cution, namely, when continued after police punishment, with

disregard of regulations, when practised by persons suffering

from venereal disease, and when accompanied by public scandal

Seduction of the young is punishable by imprisonment, eight

days to six months; living on the prostitution of others, by eight

days to three months. Kuppelet is a penal offence. Simple
Kuppelet include (i) harbouring prostitutes for the purpose

of pursuing their trade, (2) procuration, (3) having any con-

nexion with the traffic—penalty, three to six months’ imprison-

ment; qualified Kuppelet is (i) procuration of innocent persons

(equivalent to use of false pretences), (2) procuration by parents,

guardians, &c—penalty, one to five years The police regula-

tions and procedure are similar to those in Germany, but

less strict. In all these countries a special service of police is

employed.

Great Britain—The English law differs markedly from the

foregoing It regards prostitution solely as a public nuisance,

and dates from the middle of the i8th century. The principal

act (2^ Geo. II ) was passed in 1755, making perpetual a previous

act of 1752 It IS entitled ‘‘ An act for encouraging prosecutions

against persons keeping bawdy-houses,” and provides that two
ratepayers, on giving notice to a constable, may go with him
before a justice and obtain an order for proceeding against the

persons in question. A further act was passed in 1763, fixing

the penalties, and a thud in 1818 (58 Geo III ), enabling the

overseers of the parish to take the requisite proceedings. Thus
machinery was provided for dealing with brothels, but it was

left to the public to put it in motion. The Vagrancy Act of

1824 enables the police to proceed agamst “ common prostitutes
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for behaving, in a? riotous or indecent manner/’ wid also forbids

indecent literature. This was strengthened by a special act.

(1839) applying to London only, for the prevention of ‘‘ loitering

for the purpose of prostitution or soliutation, to the annoyance

of passengers or mhabitants.” Other large towns have since

abliined private acts for tlxe same purpose The penalties are

fines and short terms of imprisonment. In 1847 an act was

passed making it an offence for publicans to allow “ common
prostitutes to assemble and continue ” m licensed premises.

The Licensing Act of 1873 contains a provision to the same
effect. The previous law for dealing with brothels by indict-

ment wai strengthened by the Criminal I.aw Amendment Act of

1885, which renders “ any person who keeps, manages or acts

or assists m the management of a brothel j” and any owner
or occupier who knowingly permits the same, liable to summary
conviction under the Summary Jurisdiction Act, penalties

for first offence, a fine up to £20, or imprisonment up to three

months, increased for second, offence to £40 and four months
respectively. The same act also strengthened the law, which
had previously been very weak, for the protection of the young
and the prevention of procuration It makes the procuration

or attempted procuration of any girl or woman “ to become a
common prostitute ” a misdemeanour punishable by two years’

imprisonment, and places the following offences on the same
footing :

procuring defflement by threats, fraud or drugs
;
com*

pulsory detention for defilement or in a brothel, procuring the

defilement ot girls under twenty-one, inducing them to leave

the kingdom or to leave home and go to a brothel, with intent

The d^lement of girls under sixteen and over thirteen years

of age is also a misdemeanour, and subject to the same penalty

;

the defilement of girls under thirteen is felony, punishable by
penal servitude from five years up to a life-sentcnre Owners

or occupiers of premises conniving at these offences are equally

liable.

No account of the law in the United > Kingdom would be

complete without some reference to the partial adoption of the

.system of examination as employed elsewhere m Europe in

1864-1883. In 1864 a Contagious Diseases Prevention Act was
passed providing for the compulsory medical examination of

prostitutfesi and detention, in hospital of those found diseased,

in the followmg garnson towns • Portsmouth, Plymouth,

Woolwich, Chatham, Sheerness, Aldershot, Cok Hester, Shom-
cliffe, the Curragh, Cork and Queenstown The legal machinery

was a justices’ order granted on sworn information that the

woman named was a common prostitute. “The Act having

proved very mefficacious ” (judge advocate-general in House
of Commons, April 1883), it was amended m i866 and extended

to Wmdsor I'wo years later an important memorial was drawn
up by the royal colleges of physiaans and surgeons m favour

of the acts and theu* extended application^ and m i86q they

were further amended and applied to Canterbury, Dover,

Gravesend, Maidstone, Southampton and Winchester—eighteen

places in all. A popular agitation, based on humanitarian and
moral grounds, and continuously earned on against the measure
led to the appointment of a royal commission in 1871 and a

select committee in 1879. The direct evidence was strongly

m favour of the acts, alike with regard to the diminution of

disease among the troops m the protected towns, the absence

of complaints and the good effect on public order, to which

clergymen and other residents testified. The majority of the

committee reported accordingly after three years’ inquiry;

but m 1883 House of Commons passed a resolution,, by
i8a to no votes, condemning the compulsory examination

of women As this would have entailed refusal to vote the

money required to cany on the system, it was immediately
dropped, and the officers of the metropolitan police to whom its

execution had been entrusted were recalled. In 1886 the

C. D Acts were repealed

Ini India the system was mtroduced for military cantonments,
m 1865, partially suspended at the end of 1884, and stopped m
188S on account of the action of the House of Commons. A new
Cantonment Act was apphed in 1889, ^nd an amending act

in 1893, by which the compulsory or periodical examination
of women was prohibited. In consequence of the enormous
increase of syphilis which followed, a new order was made in

1897, which gave power (i) to call on persons suffering from a
contagious disease to attend the dispensary, (2) to remove
biothels, (3) to prevent the residence or loitering of prostitutes

near cantonments

The foregoing summary of existing laws and regulations

sufficiently indicates the present methods of dealing with pro-

stitution All Western nations broadly follow one or other

of the systems described, though the loc^ regulations may vary
somewhat in minor details

The French system of recognized houses, with registration;

police des mcoursy &c ,
obtains in Belgium, Russia, Hungary,

Spam and Portugal, Italy adopted it m 1855, but coaduttoan
abandoned it m 1888 for a modified system, in the actually

Dutch towns maisons de tolerance are permitted existing.

With or without a service de^ mosurs, Norway has aban*

doned registration, except in Bergen and Trondhjem, but
otherwise Scandinavia rather follows the German principle

of non-recognition, with more or less vigorous policing, of the

Swiss cantons, some have the French, others the German
system, while the United States and the British self-governing

colonies incline more to the English model of comparative

freedom, without a moral police or one possessing arbitrary

executive powers independent of the courts of justice. All the

systems have their defects, all fail to fulfil their purpose in the

great cities The most modest aim is to preserve public order

and propriety. This object is better secured on the continent

of Europe than elsewhere, but at the tost of submitting to an
arbitrary police rule, intolerable to a free people. There appears

to be less prostitution, both visible and actual, m Italy than in

other countries Under the English system the streets can be,

and sometimes are, kept orderly m provincial towns- by an
energetic police; but in London the mass of prostitution is

so great that the police seem totally unable to cope with it

Important thoroughfares and centres arc frequented by largo

numbers of prostitutes in broad daylight, and choked by them
at night. The law witli regard to loitering is a dead letter, for

these women do nothing but loiter. Flagrant solicitation is to.

some extent repressed, but for the most part the police content

themselves with preventing positive tumults, and do not always
suu;eed in tLat On the other hand the less obvious but more
pernicious nuisance of the brothel prevails to a far greater

extent on the continent of Europe Under the French system

it IS, of course, encouraged, in preference to “ surreptitious ” pro-

stitution; but under the German it is forbidden. The facts

here afford a proof of the impotence of the law no less striking

than the condition of the London streets. By the German and
Austrian criminal Jaw, quoted above, brothels are prohibited, yet

they abound in both countries. In Austria they are recognized,

and perhaps the logic of the law is saved by permissive police

clauses In Germany it is not so. Paragraph 180 absolutely

disposes of the question, and in Berlm it is acted on. Elsewhere

brothels not only existed, but were recognized by authority for

years after the pas^ung of the laws against Kuppelet, It was
not until 1886 and 1889 that they were nominally abolished in

Hamburg and Saxony respectively. Yet they still exist m
most or all of the large towns, with the knowledge and conseoit,

if not with the permission, of the police. In some they are even

authorized. Berlin, which is more severely policed) than any
town outside Russia, is an exception. There brothels are not

openly wmked at, but the police have to deal annually with

i6,ooo or 17,000 charges of Kuppelet, and the number remains

very constant, from which it may be inferred that the law, even,

when logically and energetically carried out, is quite meffective.

The European system of registration is still more delusj\e. In

Russia, where the authorities have the means of knowing the

movements and. habits of every individual, it may be possible

to compel the registration of the majority of prostitutes, but m
other countries ib is impossible The police everywhere comr
plam of the anaotuit of “ clandestine ” prostitution, which they
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cannot control, and which tends always to increase, under the

system, while the roll of inscribed women dwmdles Tlie numbers

alone are sufficient to prove the failure of the procedure, for in-

stance, 31 1 and 270 in Dresden and Munich respectively (Zehnder

1891), both capital towns and cities of pleasure containing over

300,000 mhabiUnts. Cologne, with only half the population,

iiad double the number on the register at the same time Ih

Pans, which may be called the headquarters of Western vice,

the disproportion between registered and clandestine prostitu-

tion has reduced the whole system to an absurdity The number

of women on the roll is not a tenth of the estimated number of

prostitutes; nor is Berlin, with about 3000 on the register, any

better off In Bordeaux, Brest, Lille, Lyons and Marseilles

the same process is going on (Reuss) It follows that the pro-

tection of health, which is the object aimed at by registration,

IS delusive m an equal degree There are no means of ascer-

taining the amount of venereal disease existing in* any town or

country, except in Norway, and consequently no data for com-

paring one period or one place with another ;
but we know that

all forms of such disease arc still very prevalent in all large

European towns, in spite of the system The only exact figures

available are the military returns, which are of some value.

It IS in garrison towns of moderate size that compulsory regis-

tration IS likely to be most efficiently carried out and to pro-

duce the most decided results, because the women with whom
soldiers consort are by their character and habits least able to

elude the vigilance of the police The follow ing table gives the

proportion of admissions to hospital from all forms of venereal

disease in the German, French, Austrian and British forces

for twenty years from 1876. It may be added that the pro-

portion in the Russian army is almost identical with the French,

while the Italian figures are slightly higher than the Austrian

It IS therefore unnecessary to give them —
Adnusstons per 1000 n? Lnropean Arnnei^

Year Gtrman Ercnrli Austrian
British
(Home)

British
(India)

1876 288 570 65 8 14^' 5 203 5
1877 30 0 578 60*9 153 2 221 1

1878 36 0 59 7 75 4 1755 291 f>

1879 385 <>3 7 81 4 1795 253 3
1880 34 9 65 8 75 7 245 9 249 0
1881 39 2 60 6 79 0 245 5 259
1882 41 0 62 0 73 7 246 0 5

1883 382 58*9 73 3 200 0 271
1884 34 5 52 I 73 5 270 7 293 5

1885 32 0 50 7 69 0 275 t

1886 29 7 49 0 65 8 2by I
0

385 8

1887 286 51 64 4 252 9 361 4
1888 26 3 46 7 65 4 224 5 372-2

1889 2O 7 458 65 3 212 1 481 5

i8qo 26 7 438 65 4 212 4 503 ()

1891 27 2 43 7 63 7 , 197 4 400 7

1892 27 9 440 61 0 ' 201 2 409 9
1893 — 42 8 O4 5 194 ^ 4O6 0

1894 40-9 648 182 4 511 4
1895 — — 173 8 522 3

The most striking thing m this table is the enormous differem e

between the continental and the British figures To make the

comparison more complete, we will add the following, which give^J

the average admissions per 1000 for the three years 1890-1892 —

Gertnai) French
Rus-
sian

Aus
tnan

Itaiuin. USA. British

(Home)
British

(Iruiia).

Dutch
(Indies).

27 2 43 6 43*0 635 3 77
'

4 ' 203 6 4380 4556

It is clear at once that troops m the East stand upon an entirely

different footing from those in the West, the Dutch figures being

even higher than the British ,
we may therefore put tliem aside

for the moment. Comparing the rest, we notice that not only

arc theBntish figures enormously higher than the other European,

but the latter also show very large discrepancies; and smee ail

the foreign troops are under fiie same protective system,,we may
conclude that other factors must, be taken uito account. The
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discipline maintained, the character of the soldiers themselves,
and the procedure with regard to adfnission into hospital, no
doubt all affect the returns Further, a sort of epidemic rise

and fall is to be noted All tlie returns given m the first table

show a simultaneous rise for several years, beginning w^th 1876,
and having reached a maximum, each shows a progressive fall,

likewise lasting over several years This points to another

disturbing factor. It is convincingly shown by the figures for

the protected districts m the United Kingdom before, during,

and after the period of protection In 1864—that is, just before

the first Contrgious Diseases A(t came into operation—the

proportional figure was 260; ten years later it had fallen to

126, but in 1883 It had risen again to 234, in spite of the pro-

tection Then, protection being removed, it rose to 276, but
afterwards fell again progressively to 19 1 in 1895, without any
protection It is therefore e^^ident that in interpreting the

statistics allowance must be made for large fluctuations due to
(auses quite independent of the protective system The mai^in
of difference, however, l>etween the British and European re-

turns is so la^ge that, when all allowances have been made, it is

impossible to doubt that a considerable degree of real protection

is afforded to soldiers by the system This conclusion is cen*
firmed by the comparatively high returns for the army of the

United States, and still more by the Indian statistics. They
rose gradually, it is true, during the cantonment system, but
when that was dropped disease increased with shocking rapidity.

Between 1887 and 1895 the admissions for primary syphilis

rose from 75*5 to 174 i per 1000, and those for secondary
syphilis from 29 4 to 84 9.

The broad comclusion is that under sj>ecial conditions, and
when rigidly enforced, registration and medical examination
do to a considerable extent fulfil the purpose of protecting health

Their failure to do so among the population at large and' under
the ordinary conditions of life is not surprising when we regard

the amount of venereal disease which still occurs even among
soldiers protected bv the most rigorous measures and under the

most favourable conditions

A general view of the whole subject suggests no pleasant

or hopeful conclusions Prostitution appears to be inseparable

from human society m large communities. In different countries

and ages it has in turn been patronized and prohibited, ignored

and recognized, tolerated and condemned, regulated and let

alone, flaunted and concealed Christianity, the greatest moral

force m the history of mankind, has repeatedly and syste-

matically attacked it with a scourge in one hand and balm in

the other, but the effect has been trifling or transient. Nor
have all the social and administrative resources of modem civi-

lization availed to exercise an effective control The elemen-

tary laws on which prostitutes rest are stronger than the artifiaal

codes imposed by moral teaching, conventional standards or

legislatures; and attempts at repression only lead to a diange

of form, not of substance. It survives treatment; and
though it may coexist with national vigour, its extravagant

development is one of the signs of a rotten and decaying civili-

zation In Western communities the traffic is not carried on.

so openly as in the East, nor is it exploited for purposes of public

revenue, as among the ancients and m the middle ages, a veil

of reticence and secrecy, for the most part of a transparently

flimsy character, is thrown over it, but whatever is gamed uii

public decency is counterbalanced by other attendant evils.

Two, in particular, are fostered by the policing of prostitutes

One IS the system of blackmail levied by the executive. The
scandal has been most notorious in the United States, but it

exists everywhere, and is a constant source of profound cor-

ruption. Ihe other is the growth of the most degraded class

that ever disgraced the name of man—tbe creatures who live

Upon the earnmgs of individual prostitutes, with whom they

cohabit. They are called souteneurs m France, louts m Germany,
cadets in New York, and by various slang names in Great Britain

They are all criminals. They flourish chiefly on the continent of

Europe, where they exist in large and ever-mcreasmg numbers;

but they find their way everywhere, and are v. dangerous
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menace to society. They are not altogether new. The Eliza-

bethan drama is full of references to men who took toll of

prostitutes in return for protective services in the old days of

persecution, but they have been greatly fostered by the modern
system, under which women find it necessary or convenient to

have the cover of a man, who can pass for a husband and bafile

the polu c Thus the law is evaded on the one hand by the cor-

ruption of those who administer it, and on the other by the appear-

ance of a class of criminal idlers more degraded than any other

—

both greater evils than the traffic which the law is intended, but
fails, to control There are no data for comparing the extent

of profligacy at present existing in Western communities with
tliat in other countries or in former times, but the unmentionable

facts which come constantly to the knowledge of the police

des mceurs, and less frequently to the ears of doctors and
lawyers, lea\ e no doubt that in intensity of vice the great centres

of modern civilization have nothing whatever to learn from
Corinth, imperial Rome, ancient Egypt or modern China Ihe
classical obscenities dug up and relegated to museums are far

surpassed by the photographic abominations prepared to-day

in Pans or in Amsterdam The gross per\ crsion and abuse of

the sexual mstmc t implied by these excesses may be a passing

phase, but it is a phase which has always maiked the decadence

of great nations. It is undoubtedly accompanied by a general

tendency towards mcrease of the volume of prostitution. Im-
provement in the conditions of life among the poor ought to tend

m the opposite direction, by lemoving one of the most potent

causes of the traffic, but it is more than counterbalanced by the

rising standard of luxury and comfort which accompanies it, by
the aggregation of the people moie and more into great cities,

and by their craving for amusement The growth of prosti-

tution has already left its marks on the marriage- and birth-

rates of the most highly civilized Western communities.

In 1900 the Prussian government made an attempt, with the
co-opc ration of the medical corporations, to ascertain the amount
of venereal disease prevalent in the kingdom Circular questions
were addressed to all members of the medical profession requesting
them to report the number of patients suffering from those disorders
in their practice at the date of the ist of April Answers were
sent in by 63 %, and the aggregate number of patients was 40,902
From this datum it is calculated that the number of persons attacked
in the course of a year is at the very least 500,000 in Prussia alone
(vide Hygientsche Rund^chati, April 1902)
Authorities —W F Amos, State Regulation of Vice, Committee of

lufteen (New York), The Social Evil (1902) ,
Conf^ence Internationale

(Brussels, 1899), Comptes rendus, Fiaux, La ProMution en Belgique,
Gibbon, Decline and Fall of the Roman Empire, Henne-am-;^yn,
Die Gehrechen der Sitten-polizei

,

Parcnt-Duch&tclct, De la prostitu-

tion dans la ville de Pans, Reuss, La Prostitution

,

Von Kaumer,
Ge^chichte der Hohenstaufen, Sanger, History of Prostitution

,

Schlegel,

Histcnre de la prostitution en Chine, Schrank, Die Prostitution in
11 len. Stunner, Die Prostitution in Russland, larnowbky, La
Pi ostitution, Zehnder, Die Gefahren der Prostitution (A Sl )

PROSTYLE (Gr. wpo, before, and oruXo?, a column), in

architecture, a portico m which the columns project from the
building to which it is attached.

PROTAGORAS {0 481-411 b c.), Greek philosopher, was
bom at Abdera He is known as the first of the Sophists (q v ),

/ e he was the first to teach for payment It is said that he
received nearly £^oo from a single pupil. He learned philosophy
in the Ionian school, and was perhaps a pupil of Democritus,

though this IS doubtful on chronological grounds He was an
older contemporary of Socrates He was so highly esteemed by
Pericles that he was entrusted with the task of framing laws
for the new colony of Thuni (Plut. Pericles, 36) At the age of

seventy, having been accused by Pythodorus, and convicted of

atheism, Protagoras fled from Athens, and on his way to Sicily

was lost at sea. According to Plato (Prot 318 E), he en-
deavoured to communicate “ prudence (eu/SovXta) to his

pupils, which should fit them to manage their households, and
to take part by word and deed in civic affairs The education
which he provided consisted of rhetoric, grammar, stvle and
the interpretation of the poets His formal lectures were
supplemented hv discussions among<;t his pupils. He left behind
him several treatises, of which only a few fragments have

survived In Truth, by way of justifying his rejection of philo-

sophy or s( lence, he maintained that “ man is the measure of

all things—of what is, that it is, and of what is not, that it is

not.^’ Besides Truth, and the book Of the Gods which caused

his condemnation at Athens, Diogenes Laertius attributes to

him treatises on political, ethical, educational and rhetorical

subjects Protagoras was the first to systematize grammar, dis-

tinguishing the parts of speech, the tenses and the moods.
AuriiORiTirs —Uiog Lafert ix. 8, &c., the very different repre-

sentations in Plato's Protagoras and Thcaetetus

,

the fragments in

Johannes Frei, Quaestiones Protagoreae (Bonn, 1845), and A J
Vitringa, Disquisitio de Protagorae vita et philosophia (Grdningen,

1852), for the Thunan legislation, M H E Meier, Opuscula, 1 222,
and Gomperz in Eranz Hoffmann's Biitrdge zur Gesch der grtech und
rom Rechts (1870) On Protagoras' philosophy see the histones
of philosophy, eg Gomperz, ^eek Thinkers (Eng trans

, 1901),
1 438-475 and 580-592, Zeller, Ueberweg, Erdmann, and works
quoted under Sophists

PROTECTION, m economics a system of commercial policy

and a body of doctrine, which m their modem forms are the

outgrowth of the commercial and industrial development of

the 19th century The common definition of protection as a
policy is the attempt to develop a manufacturing industry by
a system of discriminating duties upon manufactuied goods

imported from foreign countries But this is far too narrow a
definition to suit the modern use of the term, though the notion

of discriminating tariffs is common and, we may say, basal to

all definitions Protection as a policy includes not only dis-

criminating tariffs, but also a large number of other features

supplementary to this fundamental one and designed to em-
phasize its purpose Thus a sc heme of bounties and premiums,

of rebates and drawbacks, is everywhere considered an essential

element of the protective system Nor is it any longer limited

to the encouragement of manufactures, but includes as well the

protection of agriculture, forestry, mining, fishmg, shipping &c.

In short, one cannot give a comprehensive and satisfai tory

definition of protection to-day without giving it a much wider

scope than that of a system of protective duties upon manu-
facturing industry

Many of its advocates claim, and with some show of reason,

that the term protection, as now used to describe the com-
mercial policy of a nation, should be so defined as to

include all the means by which a country undertakes
pollc",^

to secure through the positive efforts of the govern-

ment the complete industrial and commercial development

of all its resources and of all its parts As its object is thus

comprehensive, its justification is to be found m a series of

arguments based upon political, economic, and social consider-

ations From this point of view the protective policy embraces

not merely the system of discriminating import duties in favour

of home products—industrial, agricultural and mining, with

which the policy began in the United States, for example —but
also the system of bounties offered for the introduction and

establishment of new industries; the policy of restricted immi-

gration of the less desirable classes of labourers, combined with

the positive inducements to the skilled labour of other countries

to transfer itself to the one in question; the system of dis-

criminating or prohibitive tonnage duties, known as Navigation

Acts, the system of developing foreign markets by an active

policy directed towards securing advantages for home products

in foreign countries—in a word, all those pecuniary or other

sacrifices which a country may make in order to develop its

material resources and establish, develop and foster industry

and commerce In this wide sense the comprehensive policy

adopted by the United States, for example, includes the making

of a careful geological and botanical survey of the whole country

in order to discover and open up the vast natural wealth of its

domain m its mines, forests and fields ;
the establishment of ex-

periment stations to test the usefulness of new crops or means

of making old crops more valuable; the stocking of its rivers

with fish and the afforesting of its mountains; the introduction

of new or more valuable breeds of livestock
;
the building of rail-

ways and canals, and the offenng of inducements to private

parties to undertake similar enterpnses; the deepenmg of its
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livers and harbours, &c

,
and, finally, the development, at

public expense, of a scheme of technical and commercial edu-

cation—lower and higher—adapted to discover and tram all

the talent in the community available for developing the in-

dustry and commerce of the country

If such an account of the features of a protective policy is

objected to on the ground that free-trade countries like Great

Britain have also adopted some of them, it may be replied that

in so far as they have done so they have adopted the principle

of protection, namely, that government shall adopt a positive

policy lookmg towards the development, by government aid if

necessary, of new branches of commerce and industry and the

firmer establishment of old branches It may further be pointed

out that the countries which have adopted the protective policy

most fully—the United States, h ranee, Germany and Russia

—

have most consistently followed out the policy here indicated

and in all these countries it has been the so-called protectionist

party which has identified itself most fully with the compre-

hensive policy here suggested

As a doctrme, protection is the set of principles by which this

policy of government aid to industry is justified, and these

principles have been elaborated hand in hand with

D^trioe^
the development of the so-called protective policy

sometimes outrunning its actual application and
advocating its further extension, more often lagging behind

and seeking for means of explaining and defending what had
already been done The present development of the system and
theory of protection is a result of the glowing predominance of

capitalism in modern soaety, combined with the tendency of

modern politics towards the organization and development of

great national states, with the resulting desire to secure their

industrial as well as their political independence It has been

further favoured in certain ways by the fact that the financial

needs of modern states require a resort to indirect taxation,

thus making it easier for the capitalistic forces to exploit the

tax system for their own benefit, while the wars of the 19th

century have favoured in many ways the tendency towards

the adoption of special means, like high discriminating duties,

to accomplish this end Hand in hand with this has gone a

steady tendency to see in the state a powerful means of pro-

moting the development of trade and industry, and a growing
disbelief m the more extreme forms of the free trade doctrine,

such as the type known as the Manchester School, the theory

of the latssez fatrej latssez passer school of economics and politics

Protection, both as a doctrine and policy, can be best under-

stood by examining the course of its development in those

countries adopting it most consistently Germany and the

United States offer the two stnking examples of great modern
nations adopting a system of protection and developing under
Its influence. They may m a certain sense serve as types of

the kind of state which in the 19th century accepted and de-

fended, m Its politics at any rate, the so-called protective system

In both cases the high protective system was associated with
the development of nationality, of industry, of capitalism, and
of a financial system which favoured the growth of certain

elements of the protective policy

The protective system in the United States began with the

adoption of the Constitution in 1789, and found its first formal

defence m the celebrated report of Alexander Hamil-
manufactures The argument and the

movement were largely academic. As there was
no strong manufacturing interest m existence, so there was no
organized capitalistic effort to secure manipulation of the tariff

duties in the interest of special industries There was general

agreement, however, that it would be desirable to develop a
manufacturing industry m the colonies if it were practicable.

A high degree of natural protection was already afforded by the

cost of transportation It was felt, therefore, that a small duty
on manufactures would probably serve the purpose, since the

development of the manufactures would favour the production
of raw material, which would therefore need no special en-

couragement. It was also felt that a small duty, contmued for
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a few years, would result in the establishment of the industry
on such a firm basis that all duties might be abolished. The
introduction of this form of protection, t,e. discrimmatmg duties

upon imported goods, was greatly assisted, if not originally

caused, by the fact tliat the new government needed money
which could most easily be obtained by customs duties. Thus
all those parties which were opposed to direct taxes joined their

efforts with those interested in securing protective duties, in

order to commit the government to the policy of basing its

revenue system on a tariff on imports. To these considerations

must be added thefurther one that the country had just thrown
off political dependence on Europe, and felt that it must now
become industrially independent also, if it were to be a great

nation These mfluences, then, namely, firstly, the desire of the
statesmen of the time to create a revenue system for the Federal

government which would make it absolutely indep>endent of the

states; secondly, the wish to develop an industry which would
serve the needs of the new country while it promoted its complete

independence of the Old World, conspired to commit the Federal

government from the beginning to a policy of protection based

upon a system of discriminating duties At the same time a

system of discriminating tonnage dues and prohibitory regu-

lations relating to foreign shipping in the coasting trade was
adopted to promote and foster the shipping interest

Industry and commerce began to thrive as never before,

largely because of the absolute free trade which the constitution

had secured among the states of the Union. The long struggle

between France and Great Britain, extending from 1806 to

1812, for the possession of the commerce and the trade of the

world, combined with the retaliatory measures of the American
government itself, practically destroyed American commerce
for a time, and finally led to the British-American War of 1812,

which closed in 1815 The financial system of the Federal

government during this war was based on getting the largest

returns from the customs, so that the duties were screwed

up still higher The ten years period of non-intcrcourse, while

It had seriously injured American commerce, had fostered the

growth of American manufacturing, and when the close of the

war of 1812 brought with it an enormous influx of foreign goods

particularly from the plethoric warehouses and factories ol

England, it looked for a time as though the new American mdus
tries were destined to vanish as rapidly as they had grown up
And now for the first time appeared a strong, well-developed,

capitalistic party, which was, in spite of some drawbacks,
destined to grow until it became one of the most characteristic

features of the politics of the republic.

The manufacturers of the country determined the tariff policy

of the country, and with few reverses pursued a steadily ad-

vancing course of victory down to the close of the 19th century.

They secured the maintenance of high duties at the close of the

war of 1812, and managed to increase them steadily until the

reaction of 1830-1833, when they were forced to content them-
selves with a lower rate, which contmued, with a slight inter-

ruption in 1842-1846, until the outbreak of the Civil War in 1861

This was an opportunity which they knew how to utilize to the

greatest advantage. During the war, when the government

was forced to exploit every possible source of revenue, the pro-

tectionist party knew how to turn the necessities of the govern-

ment to Its advantage The rate of duties was pressed ever

higher, and when the war closed, and the taxes could again

be lowered, the protectionist managers knew how to lower or

remit altogether the non-protective duties, and thus keep high,

and even advance to a still higher point, the duties which

protected them from foreign competition

In the meantime the country was turning from agriculture

to manufactures at an unprecedented rate The manufactur-

ing party was becoming ever stronger and more aggressive. As
it had also been the national party, it profited by the enormous

development of the nationalist sentiment during and after the

war. It now became patriotic to favour the development of a
national industry It was treason to advocate free trade—that

had been the policy of the slave-holders' party, and the Slave-
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holders^ Rebellion, aa the Civil War was called, had drawn its

strength largely from the free-trade sentiment. The polu y of the

protectionist party had expanded with the growth of the country

and the necessity of coming to terms with the antagonistic

elements Thus at first the platform of the protectionists had
been one of reasonably low duties onimanufactured commodities,

low duties on half-manufactured and no duties at all on raw

matenaL But as the country advanced, and it was seen how the

interests of manufacturmg had been quickened by the pohcy

of discrimination, those engaged in producing raw materials and
half-manufactured commodities demanded that they too should

be considered. As this concession had to be made by the manu-
facturers, they were compelled to justify it by other arguments

than those used at first The infant-industry argument gave

place to the proposition, that as long as the prices of raw materials

and labour were higher in America than abroad, it would be

necessary to maintain countervailing duties at least equal to

this difference, in order to protect American industry One
branch after another of manufacturing or agriculture was
included and given the benefit of protection In order to

have satisfactory theoretical basis for such a policy, the theory

was advanced that foreign trade was a necessary evil, to be
diminished as much as possible The ideas were advanced and
spread throughout the country that the home market should

be reserved for home products, that the labourers should be
protected agamst the mfiux of foreign cheap labour (Chinese

Exclusion Acts, restrictive immigration laws), that prices

should be kept high, so as to enable employers to pay high wages

,

that shipping should be encouraged by subsidies, the sugar

industnea by bounties; that the nation should become ever more
independent of foreign nations for all its industrial products,

and capable of holding its own against the world in industry as

well as m arms
The protective party has been the national party during a

time when the greatest question before the American people

was whether it was to be one nation, or two, or twenty, and it

naturally profited by the inevitable victory of nationalism, it

has always stood for honest payment of national and state

debts, if not m the standard according to which they were con-

tracted, in a still better one, and it has profited naturally by
this attitude in a country where the development of trade and
industry was rapidly and steadily towards a capitalistic state

of society in which such policy is favoured
,
it has stood for a

vigorous and active independence in the field of world politics,

and It has naturally profited by this fact in a country which was
rapidly forging ahead to take its place among the greatest of

existmg nations, and with an ever-increasing self-consciousness

was ready to assert itself among the nations of the world
, it has

stood for free labour agamst slave labour, and consequently

profited here again in a country whose greatest conflict turned

upon the question whether the system of slave labour should be
extended or not; it has stood for high wages for American
labourers, and in words at any rate has advocated a policy

directed to protecting them against competition with the pauper
labour ” of the Old World It has stood for government activity

m the direction, of developing railways and canals, of estab-

lishing education upon national lines, making it free, in all grades

from the kindergarten to the university, to all citizens of the

republic, and it has profited by this association m a country

where all influences were telling in favour of this tendency. In
short, whatever one may thmk of the wisdom or folly of trying

to develop national industry by a system of discrimmating

duties, the protective party as such m the United States has

been on the progressive side of so many of the deep questions

of national importance that it has obtained and kept the
allegiance of thousands of men who would have been glad to see

a change, or indeed a reversal, m the tariff policy of the party.

The history of the tariff policy in Germany had been very
similar to that of the Umted States. Begmning with the es-

tablishment of absolute free trade among the various
ermMttjr.

German states in the earlier customs union, it exr

tended this policy, by the establishment of the North German

Confederation and the new German Empire, to all the states now
included in the federation. The long-wished-for political union

meant political independence, and when political independence
was once achieved, industrial and commercial independence
were next desired Within the empire itself it was necessary,

if the new organization were to be strong and vigorous, that

the central government should become independent of the

individual states; and this could be best effected by giving

it a venue system based upon import duties, which in the

long run has enabled the central government to subsidize the

state governments, and thus bring them still further under its

influence To develop this system the political support of some
strong party was needed This party was- found in the pro-

tectionist elements, which have thus agam become the national

party in a- state which was being rapidly nationalized; the
industrial party in a society which was rapidly passing from the

agricultural to the industrial condition, the capitalistic party
in a society which was rapidly becoming capit^istic m all its

tendencies It stood for industrial and commercial, as well as

political, independence of other countries, and thus satisfied the

longing for national unity and independence of a people which
had suffered for centuries from disunion and dependence.

These two examples may serve to explain how the two most
powerful industrial nations next to Great Britain became and'

remained highly protectionist in sentiment and in action, and
how they both opened the 20th century with a more openly
declared and a more fully developed system of protection than
ever before.

Protection as a theory or doctrine is to a certain extent an
outgrowth or modification of the old doctrines of mercantilism.

In Its modern form, however, it dates really from Madera
the celebrated report on manufactures made by Advoemtee

Alexander Hamilton when secretary of the U.S. entica.

Treasury in the year 1791. The views there advanced have
been further developed by Friedrich List and Henry C. Carey,

and have in later years been carried along somewhat different

hnes to their logical conclusions by Simon N Patten and George
Gunton Starting from an argument in favour of temporary
duties on manufactured goods imported from abroad until

such time as the infant industry might take firm root, the

development proceeded through List, who favoured the main-
tenance of such duties until the country had passed into the

manufacturing stage as a whole, and then through Carey to

Patten and Gunton, who maintain that a protective policy,

extended to cover agriculture, trade and mining, should be pre-

served as the permanent pohcy of the country until the entire

world IS one nation, or all nations have reached the same level

of political, economic and social efficiency. The protective

pohcy, which a century ago was to be, in the view of its

advocates, temporary and partial, has become to-day, m the

arguments of its apologists, permanent and comprehensive.

We must content ourselves here with a brief statement of the
arguments of the leadmg and most successful defenders of

modern protectionism.

Alexander Hamilton, at that time secretary of the treasury,

submitted his celebrated report on manufactures to the Congress

of the United States on the 5th of December 1791. It

is m a certain sense the first formulation of the modern
doctrine of protection, and all later developments start from it

as a basis It is a positive argument directed to proving that

the existence of manufacturing is necessary to the highest

development of a nation, and that it may be wisely promoted
by various means, of which the most important is a systexir of

discnminating duties upon foreign imports Among the objects

to be attained by the development of a flourishing manufacturing
industry are mentioned (i) Independence of foreign nations

for military and other essential supplies. (2) A positive aug^

mentation of the produce and revenue of society, growing out of

(a) division of labour, {b) extensive use of machinery, {p) additional

employment to clahses of the community not ordinarily engaged

in busmess. (3)An increasein the immigration of skilled labourers

from foreign countries. (4) A greater scope for Uie diversity
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of talents and dispositions which discriminate men from each
other (5) A more ample and various field for enterpnse

(6)
In many cases a new, and in all a more certain and steady

demand ifbr the surplus produce of the soil (7)A more lucrative

and prosperous trade than if the country were solelv" agricultural.

Among the feasible means of promoting the development of

such an industry he mentions the following (i) I^tective

duties, or duties on foreign articles which are the rivals of the

domestic ones, tb be encouraged. (2) Prohibition of rival articles

or duties equivalent to prohibition (3) Prohibition of the

exportation of the materials of manufactures (4) Pbcuniarv

bounties (5) Premiums (6) Exemption of the matcnals of

manufactures from duty (7 ) Drawbacks of the duties which are

imposed on the materials of manufactures (8) The encourage-

ment of‘ new inventions and discovenes at home, and the intro-

duction into the United States of such as may ha\ e been made m
other countries^ particulfeily those which relate to machmery

(9) Judicious regulations for the inspection of manufacture
commodities* (10) The facilitating of the pecuniary remittances

from place to pLu e.

The above suggestions contain the outlme of a comprehensn e

scheme for developing the manufacturing resources of the

country, and the United States has subsequently adoptexi, in

one form or another, almost all o( these propositions.1 Hamilton

considered that the duties, &c , would not have to be very'’ high ur

very long continued in order to accomplish their legitimate ends,

after whit h they would become unnecessary, and would naturally

be abolished He conceded that, generally speaking, import
duties w'ere taxes on the customer, and therefore burdens—but

burdens which might well be temporarily borne for the sake of

the ultimate advantage arising from cheaper goods and diversi-

fied mdustries. He emphasized also the advantage of a home
market for agricultural products, and seemed to think that the

United States had to pay the cost of transportation both on the

agricultural products it exported and the manufactured goods it

imported This report remained the armoury from which the

protectionists drew their weapons of offence and defence for

two generations, and it has not vet ceased to be the centre around*

which the theoretical contest is waged even toKiay m Germany
and France as well as in the United States.

The next great theorist in this field was the German, Fnednch
List, who, while an exile m the U nited States, became imbued with

protectionist ideas, and after doing substantial service

for them in ihe country of his adoption, returned to

Germany to do battle for them there He publislied his Nationai

System of Pohttccd Economy in Germany in the year 1841. It

had great and immediate success, and has exercised a wide

influence in Europe on theoretical discussion as well as on practi-

cal politics. List, like Hamilton, looked on protection as a

temporary system designed to facilitate the passage of a country

from an agricultural to a manufacturing state He accepted

free trade as generally and permanently true, but suited for

actual adoption only in that cosmopolitan era tow^ards which

the world is progressing. But m order to prepare for this cos-

mopolitan period' it IS first necessary for each nation to develop

its own resources in a complete and harmonious manner A
comprehensive group of national economies is the fundamental

condition of a desirable world economy, otherwise there would

be a predominance of one or oi a few nations, winch would of

Itself constitute an imperfect civilization. Protection is a means
of educating a nation, of advancing it from a lower to a higher

state He admits that it may involve a loss, but only in the

sense that money expended for an education or an educational

system is a loss, or that money spent for seed com is a loss To
the cosmopolitan system of Adam Smith, last opposes the

national system as a preliminary and necess^uy stage. He
favours the imposition of duties as the most efficient means of

effecting the protection which he has in mind. Agnmlturo will

be sufficiently protected by the constant demand for its products

The essence of his larger work is contained in a pamphlet pub-

lished in Philadelphia in 1827, entitled Outlines of Ammcan
Pdliiical Economy. It is> in fact, a senes of' letters advocating

the further development of the protective system already adopted
m the United States.

The third great name ui the history of protection is that of

Henry C. Carey ,an Amencan, in some ways the most distinguished

and most influential of the followers of Hamilton and Carey*

List. He was at first a strong free trader, then a Pattea.

protectionist who belie\ed in protection as a preparation for

free trade, and finally an uncompromising advocate of protection'

in all curcumstances and for all nations. In him and in Simon
Af Patten, the last, and in many respects the ablest, of the

apologists for protection, we have the theoretical development
corresponding to the practical outcome of protection as a com^
prehensive ^-embracing scheme extending protection to aJlt

branches of industry idike—agriculture, manufacturing andi

mining—and aiming to be permanent in its form and policy.

As Patten expresses it Protection now changes from a tem-

porary expedient to gam specific ends (such as the establishment
of manufactures), to a consistent endeavour to keep society

dynamic and progressive Protection has become part of a
fixed national policy to increase the value of labour with the

increase of productive powei, and to aid m the spread of know-
ledge and skill, and in the adjustment of a people to its environ-

ment.’* Tl\e obje( t of protection has now become, in the view
of the theoretical American protectionist, not an approximation

to European industrial conditions, but as great a differentiation

from them as possible. Carey’s works were translated into the

leading European languages, and contributed doubtless to the

spread of protectionist ideas, though the extreme form in which
his views were expressed, and the 1 ambling illogical method of

exposition, repelled many who might otherwise have been
attracted by the course of his thought

Economists of other schools, with the exception of the more
rigid British free traders, have allow'ed a relative validity to

the doctrines of List
, and even among older British economists,

Mill and some of his disciples conceded the logical possibility

of quickening the dev'elopmcnt of an industry by import duties

in such a way as to result in more good than harm, though they

have hardly been willing to acknowledge that it is practically

possible The modern Ill'stor’cal school of political eeonomi«?ts

have generally admitted the reasonableness of protective policies

at certain times and places, though usuallv finding the justifica-

tion in political and social c onsiderations rather than m economic
And while the British objections to protectionism in any form

have been widely upheld by the more conservative economistsm
England, the new political school of “ tariff-reform and colonial

preference has found strong support at the hands of such

British authorities on economics as Professors Cunningham,
Ashley and Hewins, or the authors of Compatriots' Club Essays,

1906 (J L Garvin and others), whose advocacy of a national

policy recalls the work of Hamilton and List (If J !•)

AtJTHORiTiES -P Ashley, Modern Tariff History (London, 1904)

,

W J Ashley, The Tariff Problem (London, 1904), A J Balfour,
Economic Notes on Insular Frea Trade (London, 1903), G, Blondel,
La Politique proleitiomsU en Angleterre (Paris, 1904) , F Bowen,
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Grundlagen und die Grenzen des Chafnberlatftt<;mus ^tudten zur
Tariffeformbewegung xm gegenwdrttgen England (Zunch, 1905),

J B. Byles, Sophisms of Frees 1 rade (London, 1903) , G. Byng, Protect

tion (London, 1901) ,
H C Carey, Principles of Social Science (3 vols

,

Philadelphia, 1858-1859), liarmeny of Interests—Agricultural,
Manufacturing and Commercial (Philadelphia, 1873), C H Chomley,
Protection in Canada and Australasia (London, 1904), W Cunning-
ham, The Rise and Decline of the Tree Trade Movement (London,

1904), G. B. Curtiss, Protection and Prosperity . an Account of

Tariff Legislation and its Effect in Europe and America (1896),
W. H Dawson, Protection in Germany (London, I9<^4), K Dulirmg,
Kritische Grundlegung der VolksmrthschafUlehre (1886); Kursus
der National- und SocialQkonomie (1873), Dumcsnil-Mangity, Les
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de Viconomxe politique (1S22), G. Gunton, Wealth and Progress
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,

H. M
Hoyt,,Prcteciion,Y 1 ree Trade, the scientific validity and economic
operation of defensivo duties in the Umted States (New York, 1886)

,

E T James, Studien Uber den amenkantschen Zolltarif (Jena, 1877),
F, List, Das nationalt System der pohtischen Oekonomie (Eng trans
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by S Lloyd, London, 1904) , A M Low, Protection in the United
States (Loudon, 1904) ,

H O Meredith, Protection in France (London,
1904), S. N Patten, Economic Basis of Protection (Philadelphia,

1890), Ugo Rabbeno, American Commercial Policy (London, 1895),
EllisH Roberts, Government Revenue

^
especially the American System,

an argument for industrial freedom against the fallacies of free trade
(Boston, 1884), R E. Thompson, Protection to Home Industries
(New York, 1886) , E E Williams, The Case for Protection (London,
1899), J. P. Young, Protection and Progress a Study of the Economic
Bases of the American Protective System (Chicago, 1900)

PROTECTOR, a I^tin word (formed from protegere, to cover

m front) adopted into English In post-classical Latin the
protectores were the body-guards of the emperors, and of the
Praetorian prefects until, under Constantine the Great (306-337)^
they ceased to exercise military functions The p/otectores, with
the domesltct, continued to form the body-guard and household
troops of the emperor They were veterans selected from the
legions, and were capable of being appointed to high commands
In the Roman curia the protectores regnorum are cardinals who
take charge of the affairs of the ** province ” to which they are

named which come before the Sacred College and to present
them for consideration In Plngland “ protector was used
first for the regent during a minority {eg the Piotector

Somerset, and then by Oliver Cromwell when he assumed the
government in 1653). The name thus acquired a revolutionary

significance, and has not since been officially used in England.
In Spanish A.merica the bishops were officially protectors of the

Indians The title is convenient for a ruler who wishes to

exercise control outside the limits of his direct sovereignty

Thus Napoleon called himself protector of the Confederation
of the Rhine The kings of France, and the governments
which have arisen out of the Revolution, were protectors of

the Latin Christians in the Turkish Empire, while the tsars of

Russia have claimed the same position towards the Orthodox
Christians

See App 13 to vol 11 of Bury's edition of the Decline and Fall
(London, 1890), Du Cange, Glossartum lat

,
Sort\, VEurope et la

iSuolutton franoatse, vol vii (Pans, 1904)

PROTECTORATE, in international law, now a common term
to describe the relation between two states, one of which exer-

cises control, great or small, direct or indirect, over the other

It IS Significant of the rare use of the term until recent times

that the word does not occur in vSir G C Lewis's book on The
Government of Dependencies, Yet the relation is very ancient.

Theie have always been states which dominated their neigh-

bours, but w^hich did not think fit to annex them formallv It

has always been politic for powerful states to facilitate and hide

schemes of aggrandisement under euphemistic expressions; to

cloak subjection or dependence by describing it in words in-

offensive or strictly applicable to other relations. A common
problem has been how* to reduce a state to submission or sub-

ordination while ostensibly preserving its independence or exist-

ence; to obtam power while escaping responsibilitv and the

expenditure attending the establishment of a regular adminis-
tration Engelhard! {Les Protectorats anctens et modernes) and
other writers on the subject have collected a large number of

instances m antiquity in which a true protectorate existed, even
though the name was not used. Thus the Hegemony of Athens,
as It existed about 467 b c

,
was a form of protectorate; though

the subject states were termed allies, the so-called ‘‘ allies
"

m all important legal matters had to resort to Athens (Meyer,

Geschichte des Alterthums, vol. 111. § 274).
In dealing with dependent nat'ons Rome used terms which

veiled subjection (Gairal, Les Protectorats mternaitonaux, p.
26). Thus the relationship of subject or dependent cities to

the dominant power was described as that of chentes to the
patranus (Marquardt, Romtsche Staatsverwaliung, 2nd ed

, vol. 1

p 80) Such cities might also be described as civitates foederatae

or civitates Itherae Another expression of the same fact was
that certain communities had come under the power of the
Roman people

;
in dedittonem or in fidem popult ramant ventre

(Marquardt, Romtsche Staatsverwaltung, 1 73, 81). The king-
doms of Numidia, Macedonia, Syria and Pergamum were ex-
amples of protected states, their rulers being termed tnservientes.

The Romans drew a distinction between foedera aeqtia and
foedera tnigua. The latter created a form of protectorate

But the protected state remained free. This is explained m a

passage of the Digest 49. 15. 7: Liber autem populus est is,

qui nullius alterius popuh potestati est subjectus, sive is foedera-

tus est ; item sive aequo foedere in amicitiam venit, sive foedere

comprehensum est, ut is populus alterius popuh majestatem

comiter conservaret Hoc enim adjicitur, ut intelligatur alterum

populiim superiorem esse : non ut intelligatur alterum non esse

liberum "(Marquardt, Romtsche Staatsvenvaltung, 2nd ed
,
vol. 1

p 46; Mommsen, Romtsches Staatsrecht, vol. 111. pt. i, p. 645,
and the instances collected by Pufendorf, 8 c 9 4)

In medieval times this relation existed, and the term pro-

tection was in use. But the relation of subordination of one
state to another was generally expressed m terms of feudal law.

One state was deemed the vassal of another, the ruler of one

did homage to the ruler of another In his book De la Repuh-
Itque Bodin treats of ceux qui sont en protection ( i c 7), or, as

the Latin text has it, de patrocimo et chentela. In Bodin’s view

such states retain their sovereignty (i c 8) Discussing the

question whether a prince who becomes a chens of another

loses his ma^estaSy he concludes that, unlike the true vassal,

the chens is not deprived of sovereignty “ Nihilommus in

foederibiis et pacis actionibus, quae inter prmcipes aut populos

sonetate (t amuitia conjunctissimos sancientur, earn vim habet

ut nec alter alteri pareat, nec imperet . sed ut alter alterius majes-

tatem observare, sine ulla majestatis minutione teneatur.

Itaque jus illud clientelare seu protectionis omnium maximum
ac pulchernmum inter prmcipes censetur " (i c. 7). Elsewhere

Bodin remarks, le mot de protection est special et n'emporte

aucune subjection de celuy qui est en protection." He dis-

tinguishes the relation of seigneur and vassal from that of

protecteur and adherent. As to whether the protected state or

prince is sovereign, he remarks,“ je tiens qu'il demeure soveram,

et n'est point subject " He makes clear this conception of

protection bv adding, l'advou6 ou adherent doit estre exempte
de la puissance du protecteur s'll contrevient aux traictes de
protection, Voila done la plus grande seurete de la protection,

e’est empcscher s’ll est possible que les protecteurs ne soyent

saisis des fortresses " &c (p 549, ed. 1580). Sometimes letters of

protection were granted by a prince to a weak state, as e,g by
Louis XIII in 1641 to the prince of Monaco (Gairal, p. 81).

Reverting to the distinction in Roman law, Giotius and
Pufendorf, with many others, treat protection as an instance of

unequal treaties, that is, “ when either the promises are unequal,

or when either of the parties is obliged to harder conditions
''

{De jure belli et pacts, i c. 13 21; De jure naturae, 8 c 9).

The following arc some definitions of “ protectorate “ Prmcipis
pnvilegium, quo no alicui vis infcratur, cavetur, eumque in pro-
tectionem suscipit " Du Cange “ La situation d*un „ .

6tat k regard d'un autre moms puissant auquel il a
promis son appui d'une mani6re permanent **

(Gairal,

p 52) , a definition applicable only to certain simple
forms of this relation “ Pour le prol6g6, une condition do mi-
souverainet6 substitute k la pleme indtpendance que comporte le

rtgime de simple protection " (p 58) situation respective de
deux ttats de puissance intgale, dont Eun contracte I’obligation per-
manonte de dtfendre Tautre, et en outre de le dinger (p 62).
Unter emem Protektoiat versteht man em Schutzverhaitniss

zwischen zwei Staaten des Inhalts dass der erne Staat, der Oberstaat
Oder schutzherrhefie Staat, zum dauemden Scfiutze des anderen
Staates—des Schutzstaates Oder Unterstaates

—

verpflichtet 1st;

wofur ihm tin mehr oder weniger weitgcficnder Emfluss auf die
ausw^tigen Angelegenheitcn desselben und theilweise auch auf
dessen inncre Verhaltnisse emgeraumt 1st " (von Stengel, Die
deutschen Schutzgebiete, ii) “Das Verhaitniss von zwei (oder
mehreren) Staaten, das in mateneller Beziehung auf dem dauemden
Bedurfniss des Scfiutzes ernes scfiwacheren Staates durch einen
starkeren beruht “ (Ullmann, s 26)

“ The one common clement in Protectorates is the prohibition
of all foreign relations except those permitted by the protectmg
state What the idea of a protectorate excludes, and the idea of
annexation, on the other hand, would include, is that absolute
ownership which was signified by the word dominium in Roman
law, and which, though not quite satisfactorily, is sometimes
desenbed as ‘ tcmtonal sovereignty * The protected country
remams, in regard to the protecting state, a foreign country, and
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this being: so, the inhabitants of the protectorate, whether native-
born or immigrant settlers, do not by virtue of the relationship

between the protecting and the protected state become subjects

of the protecting state'* (Lord Justice Kennedy, Rex v. Crewe,

1910, 79, L / , p 802). The mark of a protected state or people,

whether civilized or uncivilized, is that it cannot maintain jxilitical

intercourse with foreign powers except through or by permission of

the protecting state’* (Hall, Foreign Jurisdiction of the British
Crown, p 218) “A British protectorate is a country which is not

Within British dominions, but as regards its foreign relations is

under the exclusive control of the King, so that its government
cannot hold direct communication with any other foreign power,
nor a foreign power with that Government ** (jenkyns, British Rule
and Jurisdiction beyond the Seas, p 1O5, Rcinsch, Colonial Govern-

ment, p 109: Payne, Colonies and Colonial Federations, p 194)
The term is used very loosely. Often it dcsignat* s a relation

which it is deemed politic to leave indefinite a state desires to

obtain the reality of conquest without the responsibilities attaching
thereto Protectorate may mean no more than what it says
“ One state agrees to protect or guarantee the safety of another

*'

The term is also employed to describe any relation of a political

superior to an inferior state It is also used as the equivalent of

suzerainty. As appears from the article Suzerainty, the terms
are distinguishable But both imply a desire to cany out changes
without friction and not to break up ancient forms, both proceed
on the plan of securing to the stronger state the substance of poucr
while alloumg the weaker state a semblance of its old constitution.

It IS a foim of empire or state building which appears when a power-
ful, expanding state comes in contact with fotbler political organi-

zations, or when a state falls into decay, and disintegration sets in.

The creation of a protectorate is convenient for the superior and the
inferior, it relieves the former from the full responsibilities incident
to annexation, it spares to some extent the feelings of the latter

Certain protcctoiates originate in treaties, others have been

imposed by force Some are accompanied by occupation, in

which case it is difficult to distinguish them from annexation

Thus the treaty of May i88t, art. 2, between France and Tunis,

provides for the occupation of strategical points by the protecting

state (A Devaulx, Les Protectorate de la France, p 21)

The establishment of a protectorate may be akin to a guar-

antee Generally, however, the former implies a closer relation

than a guarantee, and the two lelations may be widely different,

as may be seen by comparing treaties of guarantee with the

treaty establishing the protectorate of Tunis

Strictly speaking, a protectorate cannot exist over a domain
uninhabited or ruled by no organized state, in such cases the

elem-^nts of the true protectorates are wanting But the

distinction is not adhered to. The difficulty of defining the

relations between the protected and the protecting states is

greater, because a protectorate may imply a condition of transi-

tion : a contractual or limited relation of state to state, more
or less rapidly changing into tnie union.

It has been the policy of the British government in India to

establish on the frontiers, as elsewhere, protectorates The
political advantages of the system are pointed out in Sir A
Lyairs Rise and Expansion of the British Dominion in India*

It IS a system ** whereby the great conquering or commercial

peoples masked, so to speak, their irresistible advance’^; it

was much practised by the Romans in Africa and
Asia, it has been chiefly applied in modern times

in India (p 326) The Indian slates are some-

times described as “ Feudatory States,” sometimes Indepen-

dent and Protected States (Twiss), sometimes “ Mediatized

States ” (Chesney), sometimes Half-Sovereign,” sometimes

as m a position of subordinate alliance ” (Lord Salisbury,

Parliamentary Papers, 1897 § 27) The Inter-

pretation Act 1889 (52 & 53 VictiC 63, s 18) refers to the

Indian native princes as under the “ suzerainty ” of the British

Crown. Thesestatesare really generis their precise position

can be understood only by a private examination of the treaties

affecting them. The following are the chief points as to which
Indian states are subject to English law • (i) the governor-
general IS empowered to make laws for servants of the British

government and European and native Indian subjects of his

majesty ; (2) British laws are in force m certain parts of the native

states, ^ g in cantonments
; (3) native princes have adopted certain

British laws, e*g the Indian Penal Code, (4) they have no ex-

ternal relations with foreign states; (5) the king is the donor
of honours; (6) acts of parhament affect them mdirectly by

directly affecting the British agent; (7) they receive advice,

which may be akin to commands. (S^ also IllxirCs Goverttr

ment of India, 2nd ed
, p. 140 )

Existing
Protect
iorates*

Among tho chief British protectorates arc The African groups,
consisting of the western j^oup—Gambia, Sierra Leone, Ashanti
(northern tfiiitory), Northern Nigeria, Southern Nigeria (with

which IS amalgamated Lagos) The southern group—Becnuanaland

,

Southern Rhodesia, Swaziland The c<ntrAl group—North-east
Rhodesia and North-west Rhodesia

,
Nyasaland The eastern group

—Bntish East Africa, Uganda, Zanzibar and Pemba (sometimes
described as " a sphere of influence *'), Somaliland, and the Sudan
There is a group of protectorates near Aden, including the island

of Sokotra There are also the Bahrein Islands in the Persian Gulf
Jurisdiction over these protectorates is, generally speak-
ing, exercised under orders in council made under the

Foreign Jurisdiction Act 1890 (Burge's Colonial and
Foreign Law, 2nd ed

, p 320) There is also the MaLay
group, consisting of the Malay States m the Bonu^o peninsula and
in Borneo, the protectorates of North Borneo, Brunei and S irawak
Protectorates also exist 111 the Western Pacilic group ol islands

(including the Friendly Islands, the Ellice and Gilliert group, and
the Bntish Solomon Islands)

There is the interesting case of Papua (formerly Bntish New
Guinea), over which a protectorate was established in 1884, but
which betame in 1906 a territory of the Austialian Commonwealth
There are also dcpcndcncieb, or protectorates, attached to India,
Baluchistan, Sikkim and Andaman Islands

France possesses several protectorates, of which the chief are
Tunis, Annam and Tongking Her jxilicy has been until lately to

transform them into French terntoiy Such change has taken
place as to Tahiti and Madagascar, and such in effect is the posi-
tion of the Indo-China nrotcctoratcs (Devaulx, Le^ Protectorate de

la hrance , Rejxirt by Mr Lister, Pail Papers, 1908, Cd 3883)
The chief German protectorates are South-west Africa, Togoland

and Cameroon, German I^st Africa, Kaiser Wilhelm Land, Bismarck
Archipelago, Solomon Islands, and Kiaochow—under lease from
CYiind^ —(Zeitschrift fur Kolomalrecht, 1907, p 31 1) Russia has the
protectorates of Khiva and Bokhara, and China exercises or claims
rights as jirotcetor of certain dependencies

There are two pnndpal classes of protectorates; the first

being those exercised generally by treaty over civilized countries

Of the first, the chief are (a) th it of Cracow, which was re-

cognized by the Treaty of Vienna as an independent state,

and placed under the protection of Russia' it was incorpor-

ated with Austria in 1846, (^) Andorra, pro tei ted by Spam
and France as successors of the counts of Foix (see Andorra),
(c) the Ionian Islands, placed under the protection of Great

Britain by the Treaty of Pans of iSrt;

The second class of protectorates consists of those ex-

ercised by one civilized state over an uncivilized people,

sometimes called a “ Colonial Protei torate ” or “ pseudo-pro-

tectorate,” and usually the preparatory step to annexation

These have become common, especially in Africa, since

1878 The second class may be subdivided into two groups .

(a) protectorates exercised over countries with organized govern-

ments and under recognized sovereigns, such as the Malay
States, and (h) those exercised over countries possessing no

stable or definite governments and rulers. The territories of

chartered companies, when not within the dominion of the

protecting state, may also for some purposes be regarded as

protectorates

Attempts have been made to define the reciprocal rights

and duties of protecting and proteded states Sometimes
the treaty creating the relation defines the obliga-

tions. Thus in the treaty with respect to Sarawak outlaa a?
the latter is described as an “ independent slate Protectiag

under the protection of Great Britain.” ** Such
protection shall confer no right on his Majesty’s

government to interfere with the internal ad-

ministration of that state further than is herein provided.”

The British consular officers are to receive exequaturs m the

name of the government of Sarawak Foreign relations are

to be conducted by that government, and the raja cannot

cede or alienate any part of the territory without the consent

of the British government (Hertslet, 18. 227). In the treaty

creatmg a protectorate over the territories of the king and

chief of Opopo (Hertslet, 17. 130) the sovereign undertakes to

extend to them, and to the temtory under their authority and

jurisdiction, his favour and protection I hey promise not to
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enter mto ** any correspondence, agreement or treaty with any
iorei^i nation or power, except with the knowledge and sanction

of his Majesty’s government ” Some treaties establishing

protectorates provide for direct interference with internal

afiains; for example, the treaty of 1847 creating a French pro-

tectorate over Tahiti, and that of 1883 as to Tunis Sometnnes

the Oberstaat—to use a convenient expression—is content to

insist upon the presence of a resident, who guides the policy of

the native ruler. In the case of protectorates over uncivilized

countries it is usual to stipulate agamst alienation of temtory
without consent of the OberstaaL

The legal position of protectorates is still somewhat unde-
termined, there are an old view and also a new view of their

Prot0oior^
relation may be one of international

atetMd " states having entered mto obligations

imt0r» iby treaty Or the relation may be one of public
ttstionai one of two states has become subordinate to,

and incorporated with, the other The general

rule IS that the protected state does not cease to be a

sovereign state, if such was its previous status Its head is

still entitled to the immunities and dignity of a sovereign

ruler Further, the establishment of a protectorate does not

necessarily rescind treaties made between the protected state

and other states, at all events when it is not m reality

conquest or cession, or when any modification would be

to the injury of third parties {Pari Papers, Madagascar,

1897 [c 8700], Trione, 187) Nor does the new relation

make any change as to the nationality of the subjects

of the two States, though in some countries facilities are

afforded to the subjects of the Unterstaat to transfer their

allegiance, and they owe a certain ill-defined degiee of obedience

to the protecting state Nor, speaking generally, does the terri-

tory of tl’ie protected state become part of the territory of the

Oben^taat
,
m this respect is it unlike a colon>, which may be

regarded as an exteasion or outlying province of the country

At the same time, the question wheLlier a particular protec-

torate forms part of the “ dominion ” or “ tc-rriLory ” of the

Crown for any purposes or within the meaning of any statute

cannot be regarded as wholly free from doubt, its terms and
intention must be examined In Rex Crewe (1910, 79, L J
874) the Court of Appeal decided that the Bechuanaland Pro-

tectorate was not part of the dominion of the Crown, but was
foreign territory Several writers propose this distinction-

the protected country is to be considered a part of the temtory
as to certain important sovereign rights, and as to other matters

not. In one view, for the purpose of munif ipal law, the terri-

tory of a protectorate is not, but for the purposes of international

law IS, within the territory of the protectmg state. In another

view, such temtoiy is foreign only in the sense that it is not

within the purview of the majority of statutes (see Hall’s

Intentaitonal Law, 6th ed., 126, Heilborn, 535, Tupper’s /wJtaw

Protectoratesf 336; Laband, 2, § 70).

The older view of the jxisition of a protectorate according to
international law is contained in the decision of Dr Lusbington
in the case of the

** Leucade ” (8 S T., n s
, 432), to the effect that,

the declaration of war by Great Britain against Russia notwith-

standing, the Ionian Islands, which were then under the protectorate

of Great Britain, remained neutral The king of Great Bntain
had the nght of dcclaringpeace and war “ Such a right la insepar-

able from protection *' But the Ionian states did not become neces-
sarily enemies of the state with which Great Bntain was at war.

According to one view, the protected state is implicated in the wars
to which the protecting state is a party only when the latter has
acquired a nght of military occupation over the territory of the
former ** Cette solution a 6t6 rcconnue par la France en 1870, ^
propos de la guerre contre rAllemagne x>our les tics Taiti alors

sonnttfios k notre protcctorat, elle simposerait pour la Tuniste,
FAnnam tstTonkm^etpour leCarabodge,ou les trait& nous conferent
le droit d'occupation imlitaire ” (M DeSTOgnet) In the event of
hostilities between the protecting ana protected states, such
hostilities would be regarded not as of the nature of an insurrection,

bat as a regular war (Tnone, 149).

the General Act of the Berlin Conference it was agreed tdmt

the acquisition of a protectorate should be notified to the signa-

tories to the agreement (art 34), and it has been ihe practice

to give such notice. It was proposed by some of the powers

represented that effective occupation should be a condition to
the creation of a protectorate on the coast of Africa. But this

was opposed by England, and was not adopted (Laband 11. 680)1

Many writers adhere to the doctrine that there is no impair-

ment of sovereignty of the weaker state by the establishment
of a protectorate. They also allege that it is res inter altos acta,

an arrangement which concerns only parties to it But the
trend of recent policy and purport of much recent legislation

are against this view The distinct tendency, especially as to

protectorates over uncivilized countries, is to treat, for purposes
of international law, the territory of a protectorate as if it

belonged to the protecting state. If France, for example, per-

mitted m Tunis or other protectorates operations of an
unfriendly character to any power, the injured power would no
doubt look to France for redress. This view would probably be
strongly pressed m the case of protectorates over countnes having
no well-defined or stable government The probability is that
m such cases governments and courts applying inUrnational

law would probably be guided not by technical facts—such, to

take the case of British possessions, as the fact that an (jrder in

council permitted appeals to the Judicial Committee—but would
look to the facts of the case. “Any state which undertakes to

protect anotlier assumes towards the rest of the world responsi-

bility for its good behaviour--^the more complete protection

the more extensive the responsibility—^and this responsibility

involves a duty to interfere if need be ” (Coohdge, United States

as a World Power, p 167, and to the same effect h\s>zt,Volker-

recht, p 31, and Zorn, Volkerrecht, p 45) The tendency is for

protectmg states to assert jurisdiction over foreigners within

the territories of the protected states (Westlake, 187, Jenkyns,

p 176, Ilhert, 2nd ed
, 393, 434) Mr Hall remarks {International

Laiv, 6th ed
, p. 126 n ) that “ all the states represented at the

Berlin Conference of 1884-1885, with the exception of Great
Bntain, nmmtaincd that the normal jurisdiction of a protector-

ate includes the right of admmistenng justice over the subjects

of other civilized states.’’ The General Act contemplated
measures which are scarcely compatible with the exemption of

European traders and adventurers from the local civilized

jurisdiction He pomts out that Great Britain—^which until

lately took the view that a protected state possesses only dele-

gated powers, and that an Eastern state cannot grant jurisdiction

over persons who are neither its own subjects nor subjects of the
country to which the powers are delegated—liad by the Pacific

Order in Council of 1893 South African Orders in Council
of 1891-1894 asserted jurisdiction over natives and foreign

subjects “ The Orders show a gradual mcrease»of the assump-
tion of mtemal sovereignty ” (Jenkyns, 193) A similar process
IS observable in the German protectorates, which are treated
for some purposes as “ inland,” and not foreign territory {Der
kolomale Inlands- und Atislands-begrtff, Zeitschrift fur Kola-
malrechi, 1907, p 31 1). The fact is that in the case of pro-
tectorates over uncivilized or semi-civilized countries a develop-
ment is inevitable control quickly hardens mto conquest, and
international law more and more takes note of this fact.
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PROTEOMYXA—PROTESILAUS
PROTEOnVXA, a name given by E. Ray Lankester {Ency.

BfiUy 9th ed., 1885, art “ Protozoa ’^) to a group of Protozoa

Sarcoma, group was really recognized as distmct by
Cieiikowski and by Zopf, receiving the name of Monadmea from

A

1, Vampyrella sptro^yrae, Cienk., amoeba phase penetrating a cell

of Spirogyra &, by a pioccss of its protoplasm c, and taking np the
substance of the Spirogyra cell, some of which is seen within the

Vampyrella a
2, Large individual of VampyuVa, showing pseudopodia e, and

food particles a The nucleus (though present) is not shown in

this drawing

3, Cyst phase of Vampyrella The contents of the cyst have
divided into four equal jmrts, of which throe are visible One is

commencing to break its way through the cyst-wall /, a, food
pat tides

4, Archertna bottom, Lankester, showing lobose and filamentous

protoplasm, and three groups of chlorophyll corpuscles The pro-

toplasm g IS engulphing a metenum 1

5, Cyst phase of A i cherina a, spinous C3rst*‘wall
;
b, grecn^^ooloured

contents
6, Chlorophyll corpuscle of Archertna showing tetraschistic

division

7, Actinophryd form of Archertna b, chlorophyll corpuscles.

8, Protoeenes prtmordtahs, Haeckel {Amoeba potrecta, M Schultee),

from Schultze's figure.

the former ;
but as this name had been usually applied to Flagel-

lates and even the zoospores are not always provided with

flagella^ Lankester’s name has become more suitable, and has

been adopted by Delage and Hdrouard (1896) and by Hartog

(1906). The group entered to a considerable extent mto the

“'Monera ” of Haeckel, supposed (erroneously in most if Jiot all

species adequately studied) to possess no nucleus in the proto-

plasm The following are the characteristics of the group.

Pseudop)ods usually granular, fine flexible, tapermg generally,

not freely branching, reproducing sometimes by simple fission,

but more frequently by multiple fission in a brood-cyst whose

walls may be multiple Plasmodium formation occasional, but

never leading to the formation of a massive fructification : other

syngamic processes unknown, and probably non-existent.

Encystment, or at least a resting stage at full growth, is very

characteristic, and frequently an excretion of granules takes

place mto the first-formed cyst, whereupon a second mner cyst

IS formed which mav be followed by a third These brood-cysts,

m which multiple fissjon tikes place, may be of two kinds,

ordinary and resting, the latter being distinguished by a firm,

and usually ornamented and cuticularized cell-wall, and only

producing its zoospores after an mterval. Besides, an indi-

vidual at any age may under unfavourable conditions surround

itself with a “ hypnocyst,’’ to pass the time until matters are

more suitable to active life, when it emerges unchanged

From the initial character of the brood-cell on leavmg the sporo-
cyst the dividing character of the two orders is taken.

1 Zoosporeae, Zopf The brood-c^lls leave the cyst as Monads "

(with one or two flagella) Genera Pseudospora, Cienk
,
Protomonas,

Qenk.
,

Dtplophysalts, Zopf, Gymnococcus, Z
,
Aphehdtum, Z.;

Pseudospondtum, 7
,
Plasmodwphora, Woronin, Tetramyxa, Goebel

2 Azoosporeae. Zopf Genera Endyonema, /
,

Vampyrella,
Cienk (figs i, 2, 3) ,

Z eptophrys, Hertw and Less
,
BursuHa Sorokin;

Pfotogene^, Hatck (fig 8) ,
Archertna, Lank (figs 4-7) ,

berosportdutm,
L JbXeificr, Lynipkosportdtum

,

Calkins
Many of the species are cndoparasites in living cells, mostly of

Algae or Fungi, but not exclusively At least two species of Pseu-
dospora have been taken for reproductive stages in the life history
of their hosts—whence indt ed the generic name Plasmodtophora
brassicae giv es rise to the disease know n os “ Hanburies " or ‘ fingers

and toes in Crucifcrae, urn causes a virulent epidemic
among the American brook-trout, Salvtlintts fontmahs Archertna
f oltom is remarkable for containing a pair Of chlorophyll corpuscles
in each cell, no nucleus has been made out, but the chlorophyll
bodies divide piovious to fission It is a frosh-water form Tfio

cells of this species form loose aggiegatts or filoplasmodia, like those
of Mihrogronita (roramimitra, q v) or Leydenta (Labyrinthuloidea,

q v), &c
Vampyrella (figs 1-3) and hnteromyxa also form a compact

plasmodiuin which separates mto i-nucleate cells, which then encyst
and divide into a brood of four.
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PROTESILADS, in Greek legend, son of Tphiclus, and husband
of Laodamci.i In command of the Greek contingent from
Phylace in Thessah

,
he tvas the first to spring ashore on Trojan

soil, although he knew it meant instant death His wife be-

sought the gods below that he might be permitted to return to

earth for the spare of three hours ‘Her prayer was granted,

and on the expiration of the time allotted <:he returned with him
to the nether world According to Hvgmus {Fab 103, 104),

I.aodameia made a waxen image of her husband A slave,

having detected her in the act of embracing it and supposing

It to he a lover, informed her father, who ordered her to bum
the image, whereupon she threw herself with it mto the flames

In another account (Conon, NarrattoneSy 13) Protesilaus survived

the fall of Troy and earned off Aethilla, the sister of Priam.

During a halt on the penmsula of Palicne, Aethilla and the other

captive women set fire to the ships Protesilaus, unable to

continue his voyage, remamed and liuilt the nty of Scione. His
tomb and temple were to be seen near Eleus in the Thracian

Chersonese Nvmphs had planted elm-trees, facing towards
Troy, which withered away as soon as they had grown high

enough to see the captured city Protesilaus was the subject

of a tragedy by Euripides, of which some fragments remain.

Ihad, 11 698 T iician, Dial mort xxlu i
;
Ovid, Herotdes, xiii

;

Philostratus, Hcrotca, 111



472 PROTESTANT—PROTESTANTENVEREIN
PROTESTANT, the generic name for an adherent of those

Churches which base their teaching on the principles of the

Reformation {qv) The name is derived from the formal

Protestatio handed in by the evangelical states of the empire,

including some of the more important princes and 14 imperial

cities, against the recess of the diet of Spires (1529), which decreed

that the religious status quo was to be preserved, that no innova-

tions were to be mtroduced in those states which had not hither-

to made them, and that the mass was everywhere to be tolerated

The name Protestant seems to have been first applied to the

protesting princes by their opponents, and it soon came to be used

mdiscnminatelv of all the adherents of the reformed leligion

Its use appears to have spread more rapidly outside Germany
than in Germany itself, one cause of its popularity being that

it was negative and colourless, and could thus he applied by
adherents of the ‘‘ old religion '' to those of the “ new religion,'’

without giving offence, on occasions when it was expedient to

avoid abusive language The designation was moreover grate-

ful to the Reformers as connoting a certain boldness of attitude,

and Professor Kattenhusch (Herzog-Haiuk, Eealencyklopadtej

3rd ed
,
\vi p 136, 15) points out with great truth how, from

this point of view, the name “ Protestantism ” has ‘survived as

embodying for many the conception of liberty, of the right of

private judgment, of toleration for everv progressive idea in

religion, as opposed to the Roman Catholic principles of

authority and tradition, so that many even of those who do

not profess and tall themselves Christians ” yet glory in the

name of “ Protestant
”

As the designation of a Church, Protestant ” was unknown
during the Reformation period and for a long while after In

Germany the Reformers called themselves usually evangelictj

and avoided special designations for their communities, whuh
. bey conceived only as part of the true Catholic Church, ‘‘Cal-

\ mists,” Lutherans,” Zwinglians ” were, m the mam, terms of

abuse intended to stamp them as followers of one or other

heretical leader, like Anans or Hussites It was not until the

period of the Thirty Years’ War that the two mam schools of

the reformed or evangelical Churches marked their definitive

‘eparation the Calvinists des(ribing themselves as the ** Re-
formed Church/’ the Lutherans as the “ Lutheran Church

”

In France, m England, m Holland the evangelicals continued

to describe then churches as ecclesuie reformatae, without the

arrure pensee which in Germany had confined the designation

“Reformed " to the followers of a particular church order and
doctrine As to the word ” Protestant,” it was never applied

to the Church of England or to any other, save unofficially and
in the wide sense above mdicated, until the style “ Protestant

Episcopal Church ” (see below) was assumed by the Anglican

communion in the United States. Even in the Bill of Rights

the phrase “ Protestant religion ” occurs, but not “ Protestant

Church,” and it was reserved for the Liberal government, m
the original draft (afterwards changed) of the Ai cession Declara-

tion Bill mtrocliucd in 1910, to suggest “ Protestant Reformed
Church of England ” as a new title for the Established Church

The style “ Protestant ” had, however, during the 19th cen-

tury assumed a variety of new shades of meaning which neces-

sarily made its particular application a somewhat hazardous

proceeding. In Germany it had, for a while, been assumed b\

the Lutherans as against the Calvinists, and when in 1817 King

Frederick William III of Prussia forcibly amalgamated the

Lutheran and Reformed Churches m the new “ Evangelical

Church ” its public use was forbidden in the Prussian dominions.

It survived, however, in spite of royal decrees but m an altered

sense It became—to ejuote l^ofessor Kattenhusch—the
“ secular ” designation of the adherents of the Reformation,

the shibboleth of the “ liberal ” ecclesiastical and theological

tendencies. Finally, in opposition to the ultramontane move-
ment in the Roman Catholic Church, it came once more into

fashion m somethmg of its original sense among the evangelicals.

In the Church of England, on the other hand, the name
“ Protestant ” has, under the influence of the High Church
reaction, been repudiated by an mcreasmgly large number of

the clergy and laity, and is even sometimes used by them m a
derogatory sense as applied to their fellow churchmen w^ho still

uphold in their integrity the principles of the Reformation
Among the latter, on the other hand, “ Protestantism ” is used

as exclusive of a good many of the doctrines and practices which
in the Lutheran Church were at one time “ Protestant ” as

opposed to Reformed,” eg the doctrine of the real Pitsence,

auricular confession, the use of ceremonial lights and vestments

By man> churchmen, too, the name of “ Protestant ” is accepted
in what they take to be the old sense us implying repudiation

of the claims of Rome, but as not necessarily involving a denial

of “Catholic” doctrine or any confusion of the Cliiirch of

Englanfi with non-episcopal churi hes at home or abroad
In contradistinct’on to all these somewhat refined meanings,

the term “ Protestant ” is in common parlance applied to all

Christians who do not belong to the Roman Catholic (’hurch,

or to one or other of the ancient Churches of the East.
PROTESTANTENVEREIN IS the name of a society in Germany

the general object of which is to promote the union (Verein) and
progress of the various established Protestant Churches of the
country in harmony with the advance of culture and on the
basis of Christianity It was founded at Frankfort-on-the-

Main m 1863 by a number of distinguished clergymen and lay-

men of liberal tendencies, representing the freer parties of the

I utheran and Reformed ( hurc hes of the various German
states, amongst whom were the statesmen Bluntschli and Von
Bennigsen and the professors R Rothe, H Ewald, D Schenkel,

A Hilgenfeld and F Hitzig The more special objects of the
association are the following the development of the Chinches
on the basis of a representative parochial and synodal system of

government in which the laity shall enjoy their full rights, the

promotion of a federation of all the Churches in one national

Church, resistance to all hierarchical tendencies both within and
without the Protestant Churches, the promotion of Christian

toleration and mutual respect amongst the various confessions,

the rousing and nurture of the Christian life and of all Christian

works necessary for the moral strength and prosperity of the
nation These objects include opposition to the claims of Rome
and to autocratic interference with the Church on the part of

either political or ecclesiastical authorities, efforts to mduce the

laity to claim and exercise their priyileges as membens of the
Church, the assertion of the right of the clergy, laity and both lay

and clerical professors to search for and proclaim freely the

truth in independence of the creeds and the letter of Scripture

Membership in the association is open to all Germans who are

Protestants and declare their willingness to co-operate m pro-

moting its objects The means used to promote these objects

arc mainly (i) the formation of local branch associations through-
out the country, the duty of which is by lectures, meetings and
the distiibution of suitable literature to make known and
advocate its principles, and (2) the holding of great annual or

biennial meetings of the whole association, at which its objects

and principles are expounded and applied to the circumstances
of the Church at the moment The “ theses ” accepted by the

general meetings of the association as the result of the discus-

sions on the papers read mdicate the theological position of its

members The following may serve as illustrations .

—

The creeds of the Protestant Church shut the doors on the past
only, but open them for advance in the future; it is immoral and
contrary to true Protestantism to require subscnption to them
The limits of the freedom of tcaclimg are not prescribed by the letter

of Scripture, but a fundamental requirement of Protestantism is free
inquiry in and about the Scriptures The attempt to limit the
freedom of theological inquiry and teachmg m the universities is a
violation of the vital principle of Protestantism Only such concep-
tions of the person of Jesus can satisfy the religious necessities of

this age as fiilly recognize the idea of his humanity and place in

history The higher reason only has unconditional authority, and
the Bible must justify itself before its tribunal, we find the history
of divine revelation and its fulfilment m the Bible .done, and reason
bids us regard the Bible as the only authority and canon in matters
of religious beUef

The formation of the association at once provoked fierce

and determmed opposition on the part of the orthodox sections
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of the Church, particularly in Berlin. Attempts more or less

successful have been made from the first to exclude clergymen
and professors identified with it from the pulpits and chairs of

Berlin and elsewhere, though membership in it involves no legal

disqualification for either. One of the objects of the association

was to some extent obtained by their organization of the Prussian
Church when Dr Falk was cultus minister, on the basi*^ of paro-

chial and synodal representation, which came into full operation

in 1879. election for the general synod turned out very
unfavourable to the liberal party, and the large orthodox majority
endeavoured to use their power against the principles and the
members of the association. In 1882 the position of the associa-

tion was rendered still more difficult by the agitation m Berlin

of Dr Kalthoff and other members of it in favour of a “ people's

church ” on purely dissenting and extremely advanced theologi-

cal principles This difficulty has continued, and the extreme
rationalist position taken up by some leaders has alienated the
sympathy not only of the obsc urantists but of those who were

prepared to go some distance in the direction of a liberal theology

There are now about 25,000 members in the 20 branches of the

Verein.
See D Schenkcl, Der deutsche Protestanienverein und seme Bedeu^

iung fur die Gegemeart (Wiesbaden, 1868, 2nd ed 1871) ,
Der deutsche

Protesiantenveretn in semen btatuten und den The sen seiner Haupt-
versantmlungen iS6<;-iSS2 (Berlin, 188^), P Wchlhorn in Hcrzog-
ll2i\xcVi*^ Realencyk furprot Theol u Kirche* li Weincl, “ Religious
Life and Thought in Germ^iny To-day,'* Hibhert Journal (July 1909)

PROTESTANT EPISCOPAL CHURCH, in the United States,

a part of the Anglican Communion, organized after the War of

Independence by the scattered paiishes of the Church of Eng-
land which survived the war It inherits from the Church of

England, with which it is m communion, its liturgy, polity

and spiritual traditions, though it has entire independence in

legislation. While the clergy of both Churches are cordially

received in their respective countries, there is no formal con-

nexion between them except in fellowship and m advisory council

as at the Lambeth Conference The Church in the United
States is therefore an independent national Chun h which has

adapted itself to the conditions of American life.

With many likenesses, the Prottstant Episcopal Church is

different from the Church of England in its organization and
representative form of government. It has tlie three oiders

of bishops, priests and deacons, and uses an almost identical

liturgy
;
but it is a democ ratic institution in which the laity have

practically as much power as the clergy, and they are represented

in all legislative bodies. The constitution of the Church follows

in many particulars the constitution of the United States. As
the separate states of the Union are made up of different town-

ships, so the diocese is composed of separate parishes, and as

the nation is a union of the states, ?o the Church is a union of the

dioceses. The American plan of repiesentative government is

consistently adhered to. The Church m America is thus a part

of the Catholic Church of Christ, with its roots deep in the past

and yet a living body with a life of its own, standmg for the

truth of the Christian religion in the great Republic It is now
firmly established in every state and territory of the United

States, and in all the dependencies, with also vigorous missions

in foreign lands.

Services of the Church of England were held by the chaplains

of exploring expeditions in various parts of North America
before a settlement was established : on Hudson Bay,

story,
1578, and on the shores of the Pacific with Drake

1579; but the first permanent foothold of the Church was m
Jamestown, Virginia, in 1607, when a colony was founded and
a church built. This fact is recognized in the proposed preamble
to the constitution, m which it is stated that this American
Church was first planted m Virginia in the year of Our Lord

1607, by representatives of the ancient Church of England.''

Parishes were later founded in Maryland m 1676; in Massachu-
setts in 1686; in New York about 1693; in Connecticut m 1706;
and in the other colonies during the 17th and i8th centuries.

The growth of these colonial churches w^as largely promoted by
the &ciety for the Propagation of the Gospel in Foreign Parts,

founded m 1701, through the efforts of the Rev Thomas Bray, a
missionary in Maryland. These churches scattered throughout
the different colonies up to the American War of Independence
were missions of the Church of England They were under the
jurisdiction of the Bishop of London, there being no bishop m
America The Bishop of London superintended these distant

parishes by means of commissaras Many of the clergy came
from England, and when young men in America desired to be
ordained, it was necessary for them to go to England for this

purpose. The Church during the colonial period was incomplete
m organization, and without the power of expansion. It w'as

confined principally to the more settled parts of the country,

though It had extended itself into all the colonies. During this

period a few educational institutions were founded : the College

of William and Mar> in 1693, m Virginia, the Public Academy
of Philadelphia, in 1749, now the university of Pennsylvania,

and King's College, m 1754, in New York, now Columbia Univer-
sity. The clergy also frequently taught m parochial schools,

and trained boys and girls in their homes
When the war broke out and independence v^as declared, a

number of the clergy went back to England, having their

parishes vacant, but many, especially in the southern states,

remained and upheld the American cause. A large majority

of the laymen were patriots. Two-thirds of the signers of the

Declaration of Independence were Episcopalians. The churches,

having their support largely withdrawn by the Venerable Society,

became very weak. In Massachusetts during the war only two
churches were kept open.

After the war it was very soon recognized that if the Church
was to survive, there must be organization and co-operation

among the fragments left Rev. William White (1748-1836)
of Philadelphia, who had been chaplain of the Continental

( ongress, was a leader in the plan of organization. Rev. Samuel
Seabury (1729-1796) of Connecticut was also an important

factor in contmuing the life of the Church He was elected

bishop by the clergv’ of Connecticut, and after being refused in

England, was consecrated bishop of Coimccticut by the Scotch

non-juror bishops in Aberdeen on the 14th of November 1784.

J.ater, William White of Pennsylvania and Samuel Provoost

( 1
742-181 5) of New York w'ere consecrated bishops m the chapel

at Lambeth Palace on the 4th of February 1787, by the arch-

bisliops of Canterbury and York and others. Rev. James
Madison (1749-1812) of Virginia was also consecrated bishop in

England, on the 19th of September 1790 An important meetbg
or general convention of laymen, clergy and bishops was
held in 1784, and another in 1789, for the purpose of consolidat-

ing and uniting the Church. Certain fundamental principles

were adopted which were the basis of organization : that the

Episcopal Church be independent of all foreign authority, that

it have full ami exclusive power to regulate the concerns of

its own communion, that the doctrmes be maintained as in

the Church of England, that bishops, priests and deacons

be required; that the canons and law's be made by a more
representative body of clergy and laity conjointly. At the

general convention of 1789 a constitution and canons were

finally adopted, and the book of Common Piajer was set forth.

The Church thus l>eing fully organized, it was prepared to

develop and extend There was a long period, however, when
little was done save retain what had already been gained.

Owing in a measure to the popular prejudice against anytliing

that savoured of England, and to the difficulty of adapting the

newly formed institution to the conditions of American life, the

Church hardly held its own from 1789 to 1811. The general

convention of 1811 was attended by only five clergymen and
four laymen more than that of 1789. The Church m Virginia

especially suffered a decline, but m the North it maintained

itself. After 1811 a new spirit manifested itself in the consecra-

tion of three important men to the episcopate. John Henry
Hobart, a man of great zeal and devotion, became bishop of New
York in 1811; Alexander Victs Gnswold (1766-1843), a man of

piety and force, became bishop of the eastern diocese of New
England in 1811, and Richard Channing Moore (1762-1841), a
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strong preacher and vigorous personality, was consecrated

bishop of Vfrgin'm m 1814 Both Hobart and Moore became
interested in theological education, and' their efforts to train

clergymen resulted in the establishment of the General Theo-

logical Semman'’ in New York m 1819, and the Theological

Seminary m Virginia, opened in Alexandria m 1824. The
Chnrckfnatt^s Magasme was started. Another evidence ol

expansion was the consecration m 1819 of Phiknder Chase

(1775-1852), who became pioneer bishop of the West, first m
Ohio wh^ he laid the foundations (182^4) of the

**
Theological

Seminary of the Protestant Episcopal Church in the Diocese of

Ohio,^* afterward called Kenyon Colfege,^ at Gambler, and then-

m llhnofs where he organized a church and foimded Jubilee

College The Domestic and Foreign Missionary Society was
started m 1821, Thi» centralized the mission work, and became
the great agency in the growth and extension of the Church
Bishop jaefoon Kemper (1789^-1870) in the north-west, and
Bishop James Herve)' Otey (1800-1863) m the south-west,

did important pioneer work
The period between 1835 and 1865 was characterized b>

further expansion of the q)iscopate and the formation of new
dioceses. Bishop WiHiam Ingraham Kip (1811-1893) went to

the miners of Cahfomia m 185j The dioceses of Oregon and
Iowa were founded in 1854; and Bishop Henry Benjamin
Whipple (1822-1901) was sent to Mrrmesota in 1859 The
Church found its way into Indiana, Texas, Arkansas, Florida,

Nebraska and Colorado In 1835 there were 763 clergymen,

m 1850 the number had increased to and evenm 1865 there

were 2450. The number of communicants also grew from 1835,

when there were 36,000; to 1850, when there were 80,000, and
to 186^ when there were 150,000 During this period some
beautiful church buildings were erected, notably Trunty church

and Grace churchy New York The services were richer; stained

glass was used^ stalls for the clergy and choir were fntrodueed,

and the lectern was substituted for the old-time reading-desk

Other educational institutions were founded : Nashotah, Wiscon-

sin, in 1842, Bexley Hall at Gambler m 1839; Racine College,

at Racine, Wisconsm; and Griswold College m Iowa
When the Civil War broke out in 1861 the Chnrch in the South

met and formed a separate organization called “ The Protestajit

Episcopal Church m the Confederate States,’^ but the Church in

the North did not recognize the secession
,
at the meetmg of the

general convention in New York in 1862, the. roll of the Southern

dioceses was called, and though absent, they were still considered

a part of the Church in the United States This brotherhness

was an important factor m bringing about a complete union

between the Northern and Southern Churches after the Civil

War, so the Church in the Confederate States had but a

temporary existence

Since the Civil War the Church has grown with the expansion

of national life It has become strong m great centres, and has

reached out into every part of the United States and its depen-

dencies, and has maintamed missionary stations in foreign lands

There are bishops and missionary dicccscs m Alaska, Hawaii, the

Philippine Islands, Porto Rico and Cuba, two bishops in China

and two in Japan; and bishops in Liberia, Haiti, and Brazil

Institutions of leariung. schools^ colleges and theological semi-
naries. have been founded Prominent among the schools are St
PauVs, at Concord, New Hampshire, St Mark’s, at Southboro, Massa-
chusetts; Groton School^ at Groton Massaohosetts

; St Mary’s, at
Garden City, Long Island, St Agnes's, at Albany, New York, St
Mary*$» at Burlington, New Jersey, the Cathedral ^hool, at Wash-
ington D C ;

and St George's Scfiool, at Newport, Rhode Island
In addition to the colleges already referred to there should be in-

cluded * Tnnrtr Collegte, at Hartford. Connecticut, St Stephen’s,
at AnnandaLc, Now York

,
the University of the South, at Sewance,

Tennessee, and Hobart Collc;go. at Geneva. New York The theo-
logical seminaries, besides the general seminary in New York and the
Virgmia Seminary, are ' the Divinity School, m Philad!eljphia

;
the

Berkeley Dwinity School, at Middletown, ConneetKut; the Seabnry
Dmdnity School, at Fanbamlt, Minnesota, Western Thoologicai
Semumry, m Chicago, Nashotah House, at Naahotah, Wisconsin,
Bexley HaU, Gambler, Ohio

,
the Church Divinity Scliool of the Paci-

fic. San Mateo California; and the Episcopal Theological School
m Cambridge; MadsachuBbtts.

Cathedrals have been buiH or were in process of constifuction in
19x0 m many citres Among them are All Saint*} Cathedral,
Milwaukee, the Cathedral of All Samts, Albany, the Cathedral of
the Incarnation, Garden City, Long Island; the Cathedral Church
of St Luke, Portland, Maine, St John the Divine, New York;
and also those in Dallas, Texas, Washington, DC.,. Davenport,
loua^ and Cleveland, Ohio.
The institutional hfe of the Church is constantly increasing

Among the numerous orgamzationa founded for distinct purposes
are * the Woman’s Auxiliary to the Board of Missions

;
the American

Church Building Fund Commissuns; the American Church Missionary
I

Society, the General Clergy Relief Fund; the Assyrian Mission
Comnuttcc the American Church Institute for Negroes,, the Brother-
hood of St Andrew

,
the Girls' Friendly Society

,
the Church Students’

Missionary Association ; the Clmrch Laymen's Union ; the Seabnry
Society of New York; the Clmrch Mission to Deaf Mules: thti Con-
ference of Church Workers among the Colored People, the Society
for the Increase of the Mmistry, the Church Association for the
Advancement of the Interests of Labor; the Church Temperance
Society; the Church Unity Society, the Confraternity of the Blessed
Sacrament, the Guild of the Holy Cross, the Gmld of St Barnabas
for Nurses, the Church Congress in the United States, In addition
there are Sunday School commissions and institutes in almost
every diocese Among the religious orders may be mentioned
the Society of Mission Priests of St John the Evangehst; the Order
of the Holy Cross, the Community of St Mary, the Sisterhood of
St Margaret

,
the All Samts Sisters of the l^or

„ the Sisterhood of
St John Baptist, aaul others. There arc also training schools
for deaconesses, including the New York framing School for
Deaconesses, and the Church Training and Deaconess House of
the Diocese of Pennsylvania.

The ProtesLxnt Episcopal Church m the United States is

governed according to the constitutions and canom* adopted in

1789, and from time to time amended by the General aomm-
Convention, which meets every three years. The ment.

General Convention consists of the House of Bishops, having as

members all the bishops of the Church, and a House of Depu-
ties, composed of four presbyters and four laymen elected by
each diocese m unicwr with the Convention, aha one clerical and
one lay deputy from each missionary district within the

boundaries of the United States, and one clerical and one
lay deputy clxisen by the Convocation of the American
Churches in Europe The voting is by both houses acting

separately and concurring In the House of Deputies the vote

IS taken by orders, the clerical and lay deputies voting separately

,

and they must concur for a resolution to pass. This representa-

tive body legislates for the whole Church Each dio( esc ako has
its own constitution and canons, by wluch it regulates its internal

affairs, having also an annual diocesan convention, m which the
clergy and laity are represented A bishop is elected by the

diocese, subject to confirmation by a majority of the bisliops

and standing committees of the different dioceses. Missionary
bishops are elected by the House of Bisluops and confirmed by
the House of Deputies it the General Convention is in session,

if not in session, by a majonty of the standing committees.
The presiding bishop of the Chuxch was the senior bishop in

order of consecration, until 1910, when an amendment to the
constitution was ado.pted providing for his election by the
General Convention. A speual feature of the government of

the Church is the power given to the laymen. In the parishes

they elect their own clergyman; and tiiey have votes m the
diocesan convention and in the General Convention,, and are
thus an integral part of the legislative machinery of the

Church,

I'he worship of the Church is^ conducted in accordance with
the Book of Common Prayer,, set forth ini 1789, but changed frenn

time to time as need has arisen. The prcfoce states that “ this

Church IS far from intending to depart from the Church of

England in any essential part of doctrine, discipline or worship,

or further than local circumstances require.’’ This principle

guided the Church in the e&xfy days,, and continues in force.

However, changes have been made m the direction of omission

and addition. The Athanasian Creed is omitted, as well a& all

reference to the king and royal family. The Commination
Service has been dropped. In the Te Dmm, in place of Thou
didst not abhor the Virgin’s womb,” is substituted Thou
didst humble Thyself to be born of a Vugin/’ Many verbal
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changes have been made. “ Our Father which art in Heaven
IS clianged to “Who art in Heaven”, “Them that trespass”

IS changed to “ Those who trespass,” The Ornaments Rubric
and the Black Rubric are omitted. The Communion Office is

more like the Scottish office, havmg the Oblation and Invocation

Instead of the Commandments may be saad our Lord’s summary
of the law. Special prayers and thanksgiving have been added,

to be used upon several occasions. A form of the consecration of

a churrh has been introduced, as well m an office for the

institution of a minister and an office for the visitation of

prisoners. The last revision o( the American Prayer Book was
in 1S92, gospels for the Festival of the Transfiguration and
for the early celebration of the Holy Communion on Christmas

Day and Easter Day were added
,
and a greater flexibility in

the use of the Prayer Book was permitted.

The statistics as reported by the General Convention of 1907 are as
follows the whole number of clergy, 5339, deacons ordamed, 4^^,
priests ordained, 47 1 ,

candidates for holy onders, 4O9
,
postulant s>323,

lay readers, 2464, baptisms, 1,97,203, persons ccmfirmcd, 158,931,
communicants, 871 ,802

,
Sunday School officers and teachers, 47,871

,

pupils, 446,367; panshes and missions, 7615; church edifices, 7028;
rcctoi%cs, 2530; church hospitals, 72; orphan asylums, 57, homos.

84; jucadcmic mstitutxoiiis,. 22 ,
collogiate, ij ; theological, 23. other

inisUtutions, 79, total contributions for aU purposes, $52,257,519,
episcopal fund, 13,499.838, hospitals and other mstitiilions,

117,509,085.

Authorities —J S M Am\cr^r\, History of the Church of England
tn the Colonies (3 vols , 2nd cd

,
London, 1856); Leighton Coleman,

Tha Church in Ameryca (New York, 1893) ,
A ll Cross, Ihe Anglican

Episcopate and the American Colonies (New York igoa)
; H. W toote.

Annans of King’s Chapel (2 vols
,

Boston, 1882-^188^)
,
George

Hodges, Three Hundred Years of the Episcopal Church tn America
(Philadelphia, 1906) ;

W S Perry, Histoiy of the American Episcopal
Church, mih Monographs {2 vols

, Boston, 1885) ,
W. S

Perry, Historical Collectiom Helatin^ to the Episcopal Colom^ Church,
covering Virginia,. Pennslyvanta, Massachusetts, Maryland and
Delaware (4 vols

,
Haitford, 1870) ,

S l> McConnell, History of the

American Episcopal Church (New York, 1890); D D Addison,
The Episcopalians (New York, 1902) ,

C C Tiflany, A History of the

Protestant Episcopal Church (Now York, 1905) (D D A
)

PROTEUS, m Greek mythology, a prophetic old man of the

«;ea According to Honver, his resting-place was the island of

Pharos, near the mouth of the Nile; in Virgil his home is the

island of Carpathus, between Crete and Rhodes. He knew all

things past, present and future, but was k>th to tell what he

knew. Those who would consult him had first to surprise and
bind him during his noonday slumber in a cave by the sea, where

he was wont to pass the heat of the day surrounded by his seals

Even when caught he would try to escape by assuming all sorts

of shapes • now he was a lion, now a serpent, a leopard, a boar, a

tree, fire, water But if his captor held him fast the god at last

returned to his proper shape, gave the wished-for answer, and

then plunged' into the sea He was subject to Poseidon, and
acted as shepherd to his “ flocks ” In post-Homeric times the

story ran that Proteus was the son of Poseidon and a king of

Egypt, to whose court Helen was taken by Hermes after she

had been carried off. Pans being accompanied to Troy by a

phantom substituted for her. This is the story followed by
Herodotus (11. 112, 118), who got it from Egyptians priests, send

by Euripides in the Helena From his power of Jtssuming what-

ever shape he pleased Proteus came to be regarded, especially by
the Orphic mystics, ais a symbol of the ongiiml' matter from

which the world was created. Rather he is typical ol the

ever*<hangmg aspect of the sea (Homer,^ Odyssty, iv 35 1 ; Virgii,.

Georgies, iV. 386).

PROTETO {J^ateus af%gmnus)y in zoology, a blind perennir

branchiate tailed Batrachian, mhabitmg the subterranean

waters of the hmest^me caves to the east of the Adriatic from

Camiola to Herjcegovina. It was long supposed to be the sole

representative of tlie Batrachians m the cave fawna, but other

examj^s have been added m recent years. It i&a small eef-bke

animal, with minute limbs, the anterior ol which are tndactyle,

the posterior didactyte, with a strongly cowipressed tad, a

narrow head, with mt truweate snout, mumte rudimcntar>^

eyes hidden under the skin, which is usually colourless, or rather

flesh-coloured, with the short, plume-like external gills Uood-

red, the jaws and palate are toothed. This extraordinary
Batrachian has been found in a great number of ditfcrent caves,
but rather sporadically, and it is believed that its real home is

in deeper subterranean waters, whence it is expelled at times
of floods It IS often kept in aquariums, where it may turn
almost black, and has bred in captivity Ftoieue form with
NeUurus (Menobraruhus) the family Proteidac. The second
genus, which ts widely distributed m eastern North America^ 15

more generalized in its structure, havmg better devebpied' limbs,
with four digits, and is adapted to Lve in the light Biit the
two are closely allied, and Necturus gives us a very exact idea
of what sort of a type Proteus must be derived from.

In 1896 a Proteus-like Batrachian was discovered m Texas
during the operation of bonng an artesian well 188* ft. deep,
when it was shot out with a number of

remarkable and unknown Crustaceans.

Typhlotnolge rathbunt (see fig), as this

creature was called, agrees with Proteus m
the shape of the head, in the absence of

functional eyes, m the presence of extern^d
gills, and in the unpigmentcd skm. It differ

in the very short body and the long slender
limbs with four to fr\'e digits. It was first

jdaced in the same family as Proteus, but
the anatomical investigations of Ellen J
Emerson have led this author to believe

that the real affinities are with the larval

form of the lungless salamander Spelerpes,

not with Necturus and Proteus Whilst
Proteus has lungs m addition to the gills,

Typhlotnolge lacks the lungs, and with tliem

the trachea and lamyx. It ls therefore

probable that Typhlotnolge is a permanent
larva derived from Spelcrpes, whilst we arc

quite unable to assign any direct ancestor

to Necturus

Another blind Urodele has recently been ^
described as Typhlotnton spelaeus, from
caves m the Mississippi Valley. It has

neither gills nor lungs in the adult, and is found under rocks
m or out of the water. It is not allii^ to Proteus, The eyes arc

apparently normal in the larva, but m the adult they have
undergone marked degeneration

See T Configliachi and M Rnsconi, Dtl Proteo angutno (Pavia,
1819), A J dc Bednaga, Lurckfauna Europas (1897), n 28; E.
Zeller, uhet die Fortpflamung des Proteus anguinus,, Jahresb, ver,

Nat WurtUmb (1889), p 1 31 ,
L Stemegejr„ " New Genus and Species

of Blind Ca\e Salamanders from North America/' P U.S A^at,

Mus (1892), XV T15
,
idem, ” New Genus and Species of Blmd, Taileti

Batrachians irom the Subterranean Waters of Texau/^ op, ext,

(1896), xviii tug, Ellen J Emerson, " General Anatomy of
Typhlomolge rathbunt,” P Boston Soc N H (1905), xxxu. 43,

PROTHESIS (Gr TTpo^ctres, a setting forth, from TTponBipai,

to set forward or before), in the liturgy of the Orthodox
Eastern Church, the name given to the act of “ setting forth

”

the oblation, / e the arranging of the bread on the paiten, the

signing of the cross {(rtppayi^ew) on the bread with the sai:rtd

spear, the mixing of the chalii-e, and the veiling of the paten and
chalice (see F. E. Bnghtman, Liturgies tasUrn and Western,

1896) The term is also used, architecturally, for the place in

which this ceremony takes place, a chamber on the north side of

the central apse m a Greek church, with a small table. During
the rei^ of Justm II (56^5-574) this chamber was located m an
apse, and another apse was added on the south side for the
diaconicon {q v ), so that from his time the Greek church was
triapsal In the churches m central S3rria the ritual was
apparently not the same, as both prothesis and diaconica are

generally reetangulafy and the former, according to De Vogu^,
constitufted' a chamber for the deposit of offern^ by the

faithful. Consequently it is somekimes placed on the south side,

if when so placed it was moreaccessible to the pilgrims. Tbeafe

IS always a much wider doorway to the prothesis than to the

dmeonicon, and there aie cases where a side doorway from the
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central apse leads direct to the diaconicon, but never to the

prothesis

PROTISTA^ a name invented by Ernst Haeckel {Generelle

Morphologte der Organtbmeny 1866) to denote a group of organisms

supposed to be intermediate between the animal and vegetable

kingdoms As knowledge advanced the precise limits of the

group shifted, and Haeckel himself, m successive publications,

placed different sets of organisms within it, at one time proposing

to include all unicellular animals and plants, making it a third

kingdom equivalent to the animal and vegetable kingdoms
Partly because the term represented an interpretation rather

than an objective set of facts, the word Protista has not been

generally accepted for use in classification, and, whilst recogniz-

ing that the limits of the animal and plant kingdoms are not

sharply defined modem systematists refrain from associating

these doubtfull) placed organisms simply because of the dubiety

of their p>osition (Sec Protozoa )

PROTOCOL (Fr. protocolej Late Lat. protocollum, from Gr.

irpCoTo^, first, and KoAAav, to glue, t e. originally the first sheet

of a papyrus roll), in diplomacy, the name given to a variety of

written instruments The protocollum was under the late Roman
Empire a volume of leaves, bound together with glue, in which
public acts were recorded, so as to guard against fraud or error

on the part of those responsible for preparing them, and in later

usage it came to be applied to the original drafts of such acts

Thus, too, the word prothocollare was devised for the process

of drawing up public acts in authentic form (Du Cange, Glos-

sanum lat y sv Protocollum ’*) The use of the woid proto-

collum for the introductory and other formulae in the medieval

diploma (see Diplomatic) ihus explains itself as implymg a
recorded usage in such matters.

In the language of modern diplomacy the name of “ protocol

IS given to the minutes (proces-verbaux) of the several sittings

of a conference or congress, these, though signed by the pleni-

potentiaries present, have only the force of verbal engagements
(see Congress) The name of “ protocols ” is also given to

certain diplomatic instruments in which, without the form of

a treaty or convention being adopted, are recorded the principles

or the matters of detail on which an agreement has been reached,

€ g. making special arrangements for carrying out the objects

of previous treaties, defining these objects more clearly, interpret-

ing the exact sense of a doubtful clause m a treaty {protocoles

interpfetatiji)m^ the like Thus the famous Troppau protocol,

which annunciated the right and duty of the Europeiui powers

to intervene in the internal affairs of a state threatened with

revolution, was from the point of view of its signatories merely

a logical application of the principles contained in the treaty of

the 20th of November 1815 (see Troppau) Occasionally also

an agreement between two or more powers takes the form of a

protocol, rather than a treaty, when the intention is to proclaim

a community of views or aims without binding them to

eventual common action m support of those views or aims,

thus the settlement of the question of the Danish succession

was recognized by the powers in conference at London, by the

protocol of 1852 (see Schleswig-Holstein Question)

Fmally, “ the protocol ” {protocole diplomatique
y
protocole de

chafuellerte) is the body of ceremonial rules to be observed in all

written or personal official mtercourse between the heads of

different states or their ministers. Thus the protocol lays down
in great detail the styles and titles to be given to states, their

he^s, and their public ministers, and the honours to be paid to

them; it also indicates the forms and customary courtesies to be
observed in all mtemational acts. ‘‘ It is,” says M. Pradier-

Fod6r4,
“ the code of international politeness

”

See P. Pradier-Fod6r^, Cours de droit diplomatique (Pans, 1899).
u 499,

PROTOGENES, a Greek painter, bom m Caunus, on the coast

of Caria, but resident in Rhodes during the latter half of the 4th

century b c. He was celebrated for the mmute and laborious

finish which he bestowed on his pictures, both m drawing and
in colour Apelles, his great rival, standing astonished in

presence of one of these works, could only console himself by

I

saving that it was wanting m charm On one picture, the

"Malysus,” he spent seven years ; on another, the Satyr,” he
worked continuously during the siege of Rhodes by Demetrius
Poliorcetes (305-304 b.c.) notwithstanding that the garden in

which he painted was in the middle of the enemy’s camp.
Demetrius, unsolicited, took measures for his safety

;
more than

that, when told that the ^Talysus” just mentioned was in a part of

the town exposed to as^^ault, Demetrius changed his plan of opera-
tions. lalysus was a local hero, the founder of the town of the same
name in the island of Rhodes, and probably he was represented
as a huntsman. This picture was still in Rhodes in the time of

Cicero, but was afterwards removed to Rome, where it perished

in the burning of the Temple of Peace. The picture painted
during the siege of Rhodes consisted of a sat^r leaning idly

against a pillar on which was a figure of a partridge, so life-like

that ordinary spectators saw nothing but it. Enraged on this

account, the painter wiped out the partridge. The Setyr ” must
have been one of his last works. He would then be about
seventy years of age, and had enjoyed for about twenty years

a reputation next only to that of Apelles, his friend and bene-
factor. Both were finished colourists so far as the fresco-

painting of their day permitted, and both were laborious in the
practice of drawing, doubtless with the view to obtaining bold
effects of perspective as well as fineness of outline. It was an
illustration of this practice when Apelles, finding m the house of

Protogenes a large panel ready prepared for a picture, drew upon
it with a brush a very fine line which he said would tell sufficiently

who had called Protogenes on his return home took a brush
With a different colour and drew a still finer line along that of

Apelles dividing it in two Apelles called again, and, thus
challenged, drew with a third colour another line within that of

Protogenes, who then admitted himself surpassed This panel

was seen by Pliny {N H xxxv 83) in Rome, where it was much
admired, and where it perished by fire. In the gallery of the

Propylaea at Athens was to be seen a panel by Protogenes
The subject consisted of two figures representing personifica-

tions of the coast of Attica, Paralus and Hammonias. For the

council chamber at Athens he painted figure^ of the Thesmo-
thetae, but m what form or character is not known. Piobably
these works were executed in Athens, and it may have been then
that he met Aristotle, who recommended him to take for subjects

the deeds of Alexander the Great. In his Alexander and
Pan ’ he may have followed that advice in the idealizing spirit

to which he was accustomed To this spirit must be traced also

his “Cydippe ” and ‘^Tlepolemus,” legendary personages of

Rhodes Among his portraits are mention^ those of the

mother of Aristotle, Philiscus the tragic poet, and King
Antigonus But Protogenes was also a sculptor to some
extent, and made several bronze statues of athletes, armed
figures, huntsmen and persons in the act of offering sacrifices.

PROTOGENES (E, Haeckel), a little-known genus of Forami-
nifera {q v ), marine organisms, forming a naked flat disk with

numerous long radiating pseudopodia . nucleus and contractile

vacuole not seen, and reproduction unknown.
PROTOMYXA (E Haeckel), a genus of Foraminifera {q*v,),

marine organisms, of orange colour, naked and reproducing in

a brood-cyst which liberates i -flagellate zoospores.

PROTOPLASM, the name given in modern biology to a sub-

stance composing, wholly or in part, all living cells, tissues or

organisms of any kind, and hence regarded as the primary
living substance, the physical and material basis of life.

The term protoplasma,” from irpuno^, first, and irkaapja,

formed substance, was coined by the botanist Hugo von
Mohl, in 1846, for the “ tough, slimy, granular, semi-fluid

”

constituent of plant cells, which he distinguished from the cell-

wall, nucleus and cell-sap This was not, however, the first

recognition of the true living substance as such, since this step

had been achieved in 1835 French naturalist F. Dujardin,

who in his studies on Foraminifera had proposed the term
“ sarcode ” for the living matenal of their bodies in the following

words Je propose de nommer ainsi ce que d’autres observa-

teurs ont appei6 une gel^e vivante, cette substance glutmeuse,
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diaphane, insoluble dans Teau, se contractant en masses globu-

leuses, b’attachant aux aiguilles de dissection, el se laissant ^tirer

comme du mucus, enfin se trouvant dans tous les animaux
inf6rieurs interpos^e aux autres ^16ments de structure To the

French naturalist belongs, therefore, the real credit of the

discovery of protoplasm, or rather, to be more accurate, of

the first recognition of its true nature as the material basis of

vital phenomena. Neither Dujardm nor von Mohl, however,

had any conception of the universal occurrence and fundamental
similarity of protoplasm in all living things, whether animal or

vegetable, and it was not till i86i that the identity of animal

sarcode and vegetable protoplasm was proclaimed by Max
Schultze, whose name stands out as the framer, if not the founder,

of the modem notions concerning the nature of the living sub-
^

stance From this time onwards the term protoplasm ” was
j

used for the living substance of all classes of organisms, I

although it would have been more in accordance with the

custom of priority in nomenclature to have made use of

Dujardin^s term ^‘sarcode”

A living organism, of any kind whatsoever, may be regarded

as composed of (i) protoplasm, (2 ) substances or structures pro-

duced by the protoplasm, either by differentiation or modifica-

tion of the protoplasm itself, or by the excretory or secretory

activity of the living substance The protoplasm of a given

organism may be in a single individual mass, or may be aggre-
j

gated into a number of masses or units, discontinuous but not

disconnected, termed cells (see Cytology) Thus living organ-
|

isms may be distinguished, m a general way, as unicellular or
|

multicellular. An instance of a unicellular organism is well

seen in an Amoeba^ or in one of the Foraminifera, classic examples >

for the study of undifferentiated protoplasm, which here com-
*

poses the greater part of the body, while products of the forma-

tive activity of the protoplasm are seen in the external shell and
in various internal granules and structures As an example of

a multicellular organism we may take the human body, built up
of an immense number of living cells which produce, singly or

in co-operation, a variety of substances and structures, each

contributing to the functions of the body. This, without attempt-

ing to enter into details, the horny epidermis covering the body,

the hairs, nails, teeth, skeleton, connective tissue, &c
,
are all

of them products formed by the metabolic activity of the living

substance and existing in intimate connexion with it, though

not themselves to be regarded as living In addition to meta-

bolic products of this kind, special modifications of the living

substance itself are connected with specializations, or exaggera-

tions as It were, of a particular vital function; such are the

contractile substance of muscular tissue, and the various mechan-
isms seen in nervous and sensory tissue. It is necessary, there-

fore, in a living body of any kind, to distinguish clearly between

simple protoplasm, its differentiations and its products.

Protoplasm from whatever source, whether studied in a cell

of the human body, in an Amoeba or Foraminifer, or in a veget-

able organism, is essentially uniform and similar in appearance

and properties Its appearance, graphically described by
Dujardm in the passage quoted above, is that of a greyish,

viscid, slimy, semi-transparent and semi-fluid substanca Its pro-

perties are those of living things generally, and the most salient

and obvious manitestation of life is the power of automatic

movement exhibited by living protoplasm. When free and not

limited by firm envelopes, the movements take the character

known generally as amoeboid, well shown in the common
Amoeba or in the white corpuscles of the blood. When confined

by rigid envelopes, as in plant-cells, the protoplasm exhibits

streaming movements of various kinds. Even more essentially

characteristic of the living matter than the power of movement
IS the property of metabolism—^that is to say, the capacity of

assimilating substances different from itself, of building them up
into its own substance (anabolism), and of agam decomposing

these complex molecules into simpler ones (katabolism) with

production of energy m the form of heat, movement and electri-

cal phenomena. An important part of the metabolic process

IS lespiration, %,e, the absorption of oxygen from the surrounding

medium and oxidation of carbon atoms to form carbonic acid
gas and other simple chemical compounds, in ordinary plant
and animal protoplasm the process of respiration seems to be of

universal occurrence, but some Bacteria constitute apparently
an exception to the rule. Metabolism results not only m the

generation of energy, but also, if anabolism be in excess of

katabolism, in increase of bulk, and consequent growth and
reproduction.

Living protoplasm is, therefore, considered from a chemical
standpoint, in a state of continual flux and instability, and it

follows that if protoplasm be a definite chemical substance or

mixture of substances (see below), a given sample of protoplasm
cannot be pure, or at least cannot remain so for any length of

time so long as its power of metabolism is being exerted, but
will contain particles either about to be built up by anabolism
into Its substance, or resulting from katabolic disintegration of

Its complex molecules. Hence it is convenient to distinguish

the living substance from its meiaplasttc products of anabolism
and katabolism Such products are to be recognized invariably

in protoplasm and take the form generally of granules and
vacuoles Granules vary in size from very minute to relatively

large, coarse grains of matter, usually of a firm and solid nature

To the presence of innumerable granules is due the greyish,

semi-transparent appearance of protoplasm, which in parts

free from granules appears hyaline and transparent. Different

samples of protoplasm may vary greatly in the nuijiber and
coarseness of the granulations Vacuoles are fluid drops eljnore

watery consistence, which, when relatively small, assume a-

spherical foim, as the result of surface tension acting upon a

drop of fluid suspended m another fluid. When vacuoles are

numerous and large, however, they may assume various forms

from mutual pressure, like air-bubbles in a foam A good example
of frothy protoplasm, due to the presence of numerous vacuoles,

IS seen in the common “ sun-animalcule {Acltnosphaertum)

Or when the cell is confined by an envelope, and becomes very

vacuolated, the vacuoles may become confluent to form a cell-

sap contained in a protoplasmic lining or “ primordial utricle,^*

I and traversed by strands of protoplasm, as in the ordinary cells

' of plant-tissues In many unicellular organisms, so-called

contractile vacuoles are continually being formed as an act of
' excretion and expelled from the body when they reach a certain

I

size

t While the majority of protoplasmic granules are probably
' to be regarded as metaplastic m nature, there is one class ol

[

granulations of which this is cei tamly not true, namely the grains

of chromatin, so named from their peculiar affinity for certain

' dyes, such as carmine, logwood and various aniline stains.

I

These grains may occur as chromidia, scattered through the

:
protoplasm, or they may be concentrated at one or more spots

I

to form a definite nucltus or nuclei, which may or may not be

limited from the remaining protoplasm by a definite mem-
brane, and may undergo further differentiations of structure

I

which cannot be considered further here (see Cytology). The
protoplasm of an ordinary cell is thus specialized into

nucleus and cytoplasm. It was formerly thought that the most
primitive forms of life, the Monera of E Haeckel, consisted of

pure protoplasm without a nucleus. It must be borne in mind,

i
however, that chromatin can be present without being con-

' centrated to form a definite nucleus, and that with imperfect

technique the chromatin may easily escape observation. It

seems justifiable at present to believe, until the contrary has

been proved, that all organisms, however primitive, contain

chromatin in some form . first, because this substance has

always been found when suitable methods for its detection have

been employed, secondly, because it has been shown experi-

mentally, by cuttmg up small organisms, such as Amoeba,

that enucleated fragments of protoplasm are unable to maintam
their continued existence as living bodies

;
and, thirdly, because

modem research has shown the chromatin to be of very great,

perhaps fundamental, importance in regulating the vital pro-

cesses of the cell and so determining the specific characters of

the organism, a property which enables the chromatin to act
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fts the vehicle of heredity and to transmit the characters of

parent to offsprini:^ In the present state of our knowledge,

therefore, the peculiar chromatin-granules must be regarded as

an integral part, perhaps even the most essentially and primarily

important portion, of the Imng substance At the same time

It must be borne m mmd that the term chromatin ** does not

denote a definite chemical substance, to be recognized universally

by hard and fast chemical tests The chromatin of different

organisms or cells may behave quite differently in relation to

stains or other reactions
,
and if it be true that it is the chromatin

which deterrmnes the nature and activities of the cell, it follows

that no two cells which differ from one another m any way can

have their chromatin exactly similar The conception of chroiiv-

atm is one based upon its relations to the vital activities and life

cycle, as a whole, of the organism or cell, and not upon any
definable material, that is chemical and physual, properties

The importance of protoplasm, as the physical and material

basis of hfe, has caused it to be the subject m recent years of

much minute and laborious research It seems obvious that

matter so peculiarly endowed must possess a complexity of

structure and organization far exceedmg that which at first

sight meets the eye Some biologists have attacked the

problem of the ultimate constitution of protoplasm from a
purely theoretical standpomt, and have framed hypotheses

of an ultramicroscopic constitution suffiaent, in their opinion,

to explain, or at least to throw light upon, the vital activities

of the living substance Others, proceeding by more empirical

methods, have attempted to lay bare the structure of protoplasm

by means of the refinements of modem microscopical technique,

or to solve the question of its constitution by means of chemical

and physiological investigation Hence a convenient distinction,

not always easy, however, to maintain in practice, is drawn
between sfeeiilative and empirical theones of protoplasm

1. Speculative theories have come with the greatest frequency

from those who have attempted to find a material explanation

for the phenomena of heredity (qv) As instances may be

menlion^ more particularly the '‘gemmules of Darwin, the
“ pangenes of de Vries, the “ plastiduleb of Haeckel, and the
“ biophores of Weismann These theones have been ably

brought together and discussed by Delage, who has included

them all under the term micromerism,” since they agree in

the assumption that the living substance contains, or consists

of, a vast number of excessively minute particles

—

t,e, aggregates

or combinations of molecules, which give to the protoplasm its

specific properties and tendencies idioplasm of Nageh)
In other cases the assumption of invisible protoplasmic units

has been inspired by a desire either to explain the general vital

and assimilative powers of protoplasm, as, for example, the
“ micellae ’’ of Nageli and the “ plasomes '' of Wiesner, or to

elucidate the mechanism of some one function, such as the
“ inotagmas ” of Engelmann, assumed to be the agents of

contractility In general, it may be said of all these speculations

either that they can only be extended to all vital phenomena
by the help of so many subordinate hypotheses and assumptions

that they become unworkable and unintelligible, or that they

only early the difficulties a step farther back, and really explain

nothing Thus it is postulated for Wiesner's hypothetical

plasomes that they possess the power of assimilation, growth and
reproduction by division, in other words, that they are endowed
with just those properties which constitute the unexplained

mystery of living matter

2. Empirical theories of protoplasm differ accordmg as thetr

authors seek to find one universal type of structure or constitu-

tion common to all conditions or differentiations of the living

substance, or, on the contrary, are of opinion that it may vary
fundamentally m different places or at different times From
these two points of view protoplasm may be regarded either

as monomorphic or polymorphic (Fischer) The microscopical

investigation of protoplasm reveals at the first glance a viscid,

slimy or mucilaginous substance, m which is embedded an
immense number of granules, for the most part very tiny Very
rarely are these granules absent, and then only from a portion

of the protoplasm, and only temporarily. Hence many authori-
ties have regarded the minute gramiles*—the “ murosomes ”

of Hanstein—as themselves the ultimate living units of proto-

plasm, m opposition to those who would regard them merely
as ‘‘ metaplastic substances, t.e as the heterogeneous by-
products of metabohsm and vital acti v^ity. The granular theory

,

as this conception of the living substance is called, has received

its extreme elaboration at the hands of Altmann, whose stand-

point may be taken as typical of this dass of theories. Aftei

demonstrating the universaJ occurrence of granules in protoplasm,
Altmann has compared each individual granule to a free-living

bactenum,and thus regards a cell as a colony of minute organisms,

namely the granules or Inoblasts^ as he has termed them, living

embedded m a common matnx, likea zoogloea colony of bacteria

Of this theory it may be remarked, firstly, that it brings us

no nearer to an explanation of vital phenomena than do the

plasomes of Wiesner, secondly, that to -consider bacteria as
equivalent, not to cells, but to cell granules, is to assume for

this class of organisms a position with regard to the cell theory
which IS, to say the least, doubtful, and, thirdly, that the

observations of the vast ma/onty of competent microscopists

furnish abundant support for the statement that granules of

pTotopla^-m do not he free m a structureless matrix, but are

embedded in the substance of a minute and delicate framework
or morpkoplasm, which in its turn is bathed by a watery fluid or

enchyletna permeating the whole substance. The upholders
of the granular theory deny the existence of the framework, or

explain it as due to an arrangement of the granules, or as an
optical effect produced by the matnx between the granules

Amongst those, on the other hand, who assert the existence of

a framework distinct from granules and enchylema, the utmost
diversity of opmion prevails with regard to the true structural

relations of these three parts and the role played by each m the
exercise of vital functions. Some Imve regarded the framework
as made up of a tangle of separate fibnllae {filar theory)—a view

more especially connected with thename of Flemming—bu t most
are agreed that it represents the appearance of a reticulum or

network with excessively fine meshes, usually from 4 to i /a in

diameter The reticulum carries the granules at its nodal
points, and is bathed everywhere by the enchylema Even with

so much m common, however, opinions are still greatly at

variance In the first place, the majority of observers interpret

the reticulum as the expression of an actual spongy framework,

a network of minute fibnllae ramifying in all ptoes. While,
however, Heitzmann, following the speculations of Bnicke,

considered the framework itself to be actively contractile and
the seat of all protoplasmic movement, an opposite point of view
IS represented by the writings of Leydig, Sclmfer and others,

who regard the reticulum merely as a kind of supporting frame-

work or sportgtoplasm, in whicli is lodged the enchylema or

hyaloplasm, considered to be itself the primary motile and hving

substance Butscbli, on the other hmd, h^ pointed out the

grave difficulties that attend the interpretation of the reticulum

as a fibnllar framework, in view of the distinctly fluid consistaicc

of, at any rate, most samples of pxrotoplasni. For if the sub-

stance of the framework be assumed to be of a firm, solid nature,

then the protoplasm as a whole could not beliave as a fluid, any
more than could a J^onge soaked m water On the other hand,

the hypothesis of a fluid fibrillar framework leads to a physical

impossibility, since one liquid cannot be permanently suspended
in another in the form of a network Butschla therefore interprets

the universally present petiaifoim as a mesbwork of minute
lameUae, forming a honeycombed or alveolar structure, similar

tto the arrangement of fluid lamellae in a fine foam or lather,

in which the interstices are filled, not with air but with another

fluid; in other words, the structure lOf protopJasm is that of an

exceedingly fine emulsion of two hquids not miscible with one
another.

It may be claimed for the alveolar theory of BOtschli that il throws
light upon many known facts relaUng to protoplasm It mterprets
the reticulum as the optical section of a mmute foam-hke structure,
and permits the formation of protoplasmic stnations and of appareilt

fibrifiac as the result of linear or raaiating dispositions of the afveolar
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framework, it reconciles with the laws of physics the oombination
of a iramework with a fluid or semi-fluid aggregate condition, while

vanatioas in the fluidity of the framework are comxjatible witli a
stiffening of the protoplasm almost to the pitch of rigidity, as seen,

for example, in nervous tissue, and, finally, it explains many charac-

tenstic structural peculiarities of protoplasm, such as the superficial

layer of radiattly arranged aivooli, the spherical form of vacuoltsa,

the tontuiuous wall or pellicle which limits both the vacuoles and the
protoplasm as a whole, and many other points not intelhgible on
the theory of a spongc-hke structure Biitschli has succeeded,
moreover, m producing artificial foams of minute structure, which
not only numic the appearance of protoplasm, but can bo made to
exhibit streaming ana amoeboid movements very similar to those of

simple protoplasmic organisms. Incidentally these experiments
have shown that many of the apparent granulations ancf “ micro-
somes " are an ojitical effect xirocmcod by the nodes of the mmiite
iramework. In his most recent works Butschli has extended his

theoiy of alveolar structure to many other substances, and has tried

to prove that it is a universal characteristic of colloid bodies, a
view strongly combated, however, by Fischer While it cannot
be claimed that Butschh'b theory furnishes m any way a complete
explanatiom of life, leaving untouched, as it does, the fundamental
question of assimilation and metabolism, he at least draws attention
to a very important class of facts, which, if demonstrated to be of

universal occurrence, must be reckoned with in future tieatmenl
of the protopla^jm question, and would form an indispcnsabit
preliminary to aii spcculatioos upon the mechanism of the living
substance

In opposition to the above-mentioned monomorphic theones

of protoplasm, all of which agree in assuming the existence of

some fundamental type of structure m all living substance,

attempts have been made at various limes to show that the

structural appearani es seen in protoplasm are in reality artificial

products, due to precipitation or coagulation caused by reagents

used in the study or prepaiation of living objects These views

have been de\eloped by Fischer, who by experimenting upon
various protcids with histological fixatives, has shown that it

IS possible to produce m them a granular, reticular or alveolar

structure, according to treatment, and, further, that granules

so produced may be differentially stamed according to their size

and absorptive powers Fischer therefore suggests that many
stmctiiTal appearances seen in protoplasm may be purely

artificial, but does not extend this view to all such structures,

which would indeed be impossible, m view of the fre(fuency with

which reticular or alveolar structures have been observed during

life He suggests, however, that such structures may be
temporary results of vital precipitation of protcids within the

organism, and that protoplasm may have at different times a
granular reticular or alveolar structure, or may be homogeneous
Fibcher^s conception of living pro'toplasm is therefore that ol

a polymorphic substance, and a similar view is held at the

present time by Flemming, Wilson and others Strassburger

also regards protoplasm as composed of two portions - a motile

ktnoplnm which is fibrillar, and a nutritive trop^wplasm which
IS alveolar, in structure

The chemical investigation of protoplasm labours at the outset

under the disadvantage that it cannot deal with the living

substance as a whole, since no analysis can be performed upon
it without destroying the life Protoplasm consists, to the

extent of about 6o % of its total mass, of a mixture of various

nucleo-proietds—^that is to say, of those substances which, in

molecular structure and chemical composition, are the most
complex bodies known. In association with them are always
found varying amounts of fats, carbehydrates, ard other bodies,

and such compounds are always present in the living substance

to a greater or less degree as products of both upward and down-
ward metabolism. Protoplasm also contains a large but vanable
percentage of water/ the amount of which present in any given

case affects largely its fluid or viscid aggregate condition

Especial interest attaches to the remarkable class of bodies known
as ferments or enzymes

j

which when prepared and isolated from

the living body are capable of effecting m other substances

chemical changes of a kind regarded as specifically vital It is

from their study, and from that of the complex proteids found
in the living body, that the greatest advances towards an
explanation of the properties of living matter may be expected

at the present time.

The question may be raised how far it is probable that there is

one universal h\mg substance which could conceivably bt isolated
or prepared in a pure state, and which would then exhibit the
phenomena characteristic of vital activity It is sufficiently obvious,
m the first place, that protoplasm, as wc know it, exhibits infinite

diversity of character, and that no two samples oif protoplasm are
absolutely similar in ail respects Chemical diflereaccs must be
assumed to exist not only between the vital fabrics of allied species
of organisms, but evtn bttwtui those of individuals of the same
sX>ecies Kassowitz regards this vanabilitv as compahMe with the
assumption of a gigantic protoplasmic molecule in which endless
variations arise by changes m the combmabons of a vast number
of atoms and atom complexes. It is difficult to conceive, however,
of any single substance, however complex in its chemical constitu-
tion, which could perform all the functions of life To i>ostulalc a
universcd hvmg substance is to proceed along a pa&h which leads
inevitably to the asbunq/tion of bioplmrcs, plabtidulcs or other
siinilar units, since the ultimate living partidcs must then be
imagined as endowed at the outset with many, if not all, of the
fundamental properties and charactcnstic actions of living bodies
Such a conception has as its logical result a vitalistic standpoint,
which may or may not embody the correct mental attitude with
regard to the study of life, but which at any rate tends to check any
further advance towards an explanation or analysis of elementary
vital phenomtni We may rather, with K»illiker, Verworn and
others, ascribe the acbvities of protoplasm to the mutual interaction
of many substances, no suigle one of which can be considered as
living in itself, but only m so far as it forms an indispensable consti-
tuent of a living body Fixmi this point of view life is to be regarded,
not as the proptTty of a single definite substance, but as the ex-

pression of the ever-changing relations existing between the many
substances which make up the complex and vaiiable congeries known
to «s as protoplasm
AuTHoiariES - For exhaustive historical summaries of the proto-

plasm question, with full bibliographical references, the reader may
be refcmxi to the following works, especially the first five Butschli,
Investtgatwns on Microscopic l oams and Pfoioplasm (London,
UnUrsuohungen uber Strukturen (Luprig, 1898), “ Mcine Ausicht
uber die Struktur dcs Protoplasmas und cimgc ihrer Kritikcr,**

Arch f Entwtckelungsmechantk d Org fiqot), xi 499-584, pi. xx ,

Ddage, La Structure 4u protopiasiM et les theories sur I’kSrSditi

(Paris, 1895)* Wilson, 2 he Ceil (.2nd ed
,
London, 1900), Fischer,

Fixirung, rarbung^ und Bau des Protoplasmas (Leipzig, 1899),
Kassowitz, Allgemeine Bwlogie (Vienna, 1899), G Mann, Protoplasm^
its Definition, Chemistry and Structure (Oxford, 1906), p. 59

(L A, M)
PROTOZOA (^Gr rrpwrryif first, and hvmg thmg), the

name given by modem zoologists to the animalcules, for the

most part microscopic, wlrch were termed by the older natural-

ists Infusoria, from the manner in which they appear in infusions

containing decaying animal and vegetable matter The name
Infusoria is now, however, restricted to one of the four classes

which comprise the Protozoa proper Ihe name Protozoa was
coined as far back as 1S20 as an equivalent for the German word
JJrihtere, meaning animals of primitive or archaic nature, the

forms of animal life which may be supposed to have been the

first that appeared upon our globe, 'fhe great naturalist C. T.

von Siebold was, however, the first to give a scientific definition

to the group Von Siebold pointed out that in the Protozoa

the individual was always a single vital unit or cell, in contrast

with the higher division of the animal kingdom, the Metazoa,

m which the body is generally, though not universally, regarded

as composed of many such units. To put the matter briefly

and somewhat technically the Protozoa are unicellular animals,

the Metazoa multiceliulai animals; in the Protozoa the cell is

complete in itself, both morphologically and physiologically,

and is capable of maintaining a separate and independent exist-

ence in suitable surroundings, like any other organism; m the

Metazoa the cells are differentiated for the performance of dis-

tinct functions and combined together to form the various tissues

of which the body is built up, and the individual cells of the

Metazoan body are not capable of maintaining a separate

existence apart from their fellows This is the sense m which

the term Protozoa is used by zoologists, whereby certain forms

of animal life, which were formerly ranked as Protozoa, such

as sponges and rotifers, are now definitely excluded from the

group and classed as Metazoa

The animal kingdom may be divided, therefore, into two

sub-kingdoms, the Protozoa and the Metazoa, the fost-named

characterized by their essentially unicellular nature This is

a entenon by which it is easy to define the Protozoa from a purely
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zoological standpoint^ but which becomes less satisfactory when
we lake into consideration the whole range of microscopic

unuellular organisms Besides the true Protozoa, which, ex

hypothesi, are organisms of animal nature, there are many other

organisms of equally simple organization, including the

Bacteria and the unicellular plants The Bacteria stand sharply

apart from the other forms of life, not only, in many cases, by
their divergent methods of metabolism, but by morphological

characteristics, such as the definite body-form limited by a
distinct envelope, the absence of organs for locomotion other

than the peculiar flagella, and, above all, by the lack of any
differentiation of the body-protoplasm into nucleus and cyto-

plasm, as in all true cells of either animal or vegetable nature.

On the other hand, to separate by hard-and-fast definitions the

unicellular plants from the unicellular animals is not only difficult

but practically impossible. The essential difference between
plant and animal is a physiological one, a difference in the

method of nutrition. A typical green plant is able to live

independently of other organisms and to build up its substance

from simple gases in the air and inorganic salts in the soil or

water, provided that certain conditions of light and moisture

be present in its environment; this is the so-called holophytic

method of nutrition. A typical animal, on the other hand, while

practically independent of sunlight, is not able to exist apart

from other living organisms, since it is not able to build up its

substance from simple chemical constituents like a plant, but

must be supplied with ready-made proteids in its food, for which
it requires other organisms, cither plants or animals

,
this

IS the so-called holozoic method of nutrition Intermediate

between these two habits of life is the so-called saprophytic

habit, exemplified by the fungi amongst plants, in this method
|

of nutrition the organism cannot build up its substani e entirely

from inorganic substances, but absorbs the organic substances

present in solutions containing organic salts or decaying animal

vast number of forms of life to be comprised as Protista, their

diversity in habit of life and organization, and, above all, the

difference m the technical methods required for their study,

which becomes too complicated for a single worker. Hence
Protistology becomes split up in practice by its own mass into

three sciences the Bacteria are the objects of the science of

bacteriology; botanists deal with the unicellular plants, and

the zoologists with those Protista which are more distmctly

animal in their characters

Hence the Protozoa are to be regarded as a convenient rather

than a natural group, and may be characterized generally as

follows Organisms in which the individual is a single cell, that

is to say, consists of a single undivided mass of protoplasm which

IS capable of independent existence in a suitable environment;

if many such individuals be combined together to form a colony,

! as frequently occurs, there is no differentiation of the individuals

except for reproductive purposes, and never for tissue-formation

as in the Metazoa. The body always conUms chromatin or

nuclear substance, which may be disposed in various ways, but

I

usually forms one or more concentrated masses termed nuclei,

I which can be distinguished sharply from the general body-

!

protoplasm or cytoplasm. The protoplasmic body may be

I

naked at the surface, or may be limited and enclosed by a distinct

envelope or cell-membrane, which is not usually of the nature

of cellulose, except in holophytic forms Organs serving for

locomotion and for the capture and assimilation of solid food

are usually present, but may be wanting altogether when the

mode of nutrition is other than holozoic; chlorophyll, on the

other hand, is only found as a constituent of the body-substance

m the holoph>tic Flagellata ^ To these characters it may be

added that leproduction is effected by some form of fission, or

division of the body into smaller portions, and that in the vast

majority of Protozoa, if not m all, a process of conjugation or

syngamy occurs at some period m the hfe-cycle, the essential

or vegetable matter
I
feature of the process being fusion of nuclear matter from distinct

If we regard the organisms termed collectively Protozoa from
j

individuals. Ihc foregoing definition does not distinguish the

the point of view of their methods of nutrition ((onsidcring for 1 Protozoa sharply from the primitive forms of plant-life, with

the present only free-living, non-parasitic forms), we find in I which, as stated above, they are connected by many transitions,

one class, the Flageflata, examples of the three methods men-
|

but the differentiation of the body-substance into nucleus

tioned above, the holozoic, holophytic and saprophytic habit ' and cytoplasm separates them at once fiom the Bacteria, in

of life, not only in species closely allied to each other, but even ' which the chromatin is distributed evenly through the body-
combined in one and the same species at different periods of its ‘ protoplasm
life or in different surroundings An individual of a given

j

Protozoa and Disease —The study of the Protozoa has ac-

species may contain chlorophyll, with which it decomposes
j

quired great practical importance from the fact that many of

carbonic acid gas in the sunlight, like a plant, while possessing them live as parasites of other animals, and as such may be the

a definite mouth-aperture, by means of which it can ingest solid cause of dangerous diseases and epidemics in the higher forms ol

food, like an animal Such instances show clearly that in the animal life and in man (see Parasitic Diseases) Examples
simplest forms of life the difference between plant and animal of parasitic forms are to be found in all the four classes into

IS but a difference of habit and of mode of nutrition, to which which, as will be stated below, the Protozoa are divided, and one
the organism is not at first irrevocably committed, and which

,
class, the Sporozoa, is composed entirely of endoparasitic forms

are not at first accompanied by distinctive morphological Hence Protozoology, as it is termed, is rapidly assuming an
characteristics Only when the organism becomes specialized importance in medical and veterinary science almost equal to

for one or the other mode of life exclusively does it acquire such that of bacteriology, although the recognition of Protozoa as

definite morphological characters that the difference between ' agents in the production of disease is hardly older than a decade
plant and animal can be used for the purpose of a natural 1 Ihe most striking instances of Protozoa well established as

classification, as m the higher forms of life In the lowest forms

It IS not possible to base natural subdivisions on their vegetable

or animal nature. For this reason it has been proposed by
E Haeckel to unite all the primitive forms of life in which the

body IS morphologically equivalent to a single cell into one

group, the Protista, irrespective of their animal 01 vegetable

nature. In this method of dealing with the problem the Protista

are regarded as a distinct kingdom (Retch), more or less inter-

mediate between, but distinct from, the animal and vegetable

kingdoms, and representing the ancestral stock from which
both animals and plants have sprung Many authorities have
followed Haeckel’s lead m the matter, and the science of Pro-

tistology or ProHstenkunde has already a spec lal journal devoted

to the publication of researches upon it. But though it may
be more scientific, from a theoretical point of view, to group

all these primitive organisms together in the way suggested

by Haeckel, in practice it is inconvenient, on account of the

pathogenic agents are the malarial parasites, the species of

Ptroplasma causing haemoglobinuria of cattle and other animals,

the trypanosomes causing tsetse-fly disease, surra, sleeping

sickness, and other maladies, the species of Leishmanta causing

kala azar and oriental sore, and the Amoeba responsible for

the so-called amoebic dysentery. Other diseases referred, but

as yet doubtfully, to the agency of Protozoa are syphilis, small-

pox, hydrophobia, yellow fever, and even cancer.

It IS only possible here to discuss briefly in a general way the

relations of these parasites to their hosts. When two organisms

stand habitually in the relation of host and parasite, an equi-

librium tends to become established gradually between them, so

* Many Protozoa contain symbiotic green organisms, so-called

zoochlorellae or zooxanthellac, m their body-protoplasm; for

instance, Radiolana, and CiUata such as Paramecium bursana, &c
This condition must be carefully distinguished from chlorophyll
occumng as a cell-constituent.
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that a cx)ndition is brought about in which^ after many genera-

tions, the host becomes “ tolerant of the parasite, and the

parasite is not lethal to the host, though perhaps capable of

setting up considerable disturbance in its vital functions Many
animals are found to contain almost constantly certain intemd
parasites without being, apparently, in the least affected by
them, and it should be borne in mind that in most cases it is

not to the interest of the parasite to destroy the host or to over-

tax Its resources But when the parasite is transferred naturally

or artificially to a species or race of host which does not ordinarily

harbour it, and which therefore has not acquired powers of

resisting its attacks, the parasites may be most deadly in their

effects Thus the white traveller m the tropics is exposed to

far greater dangers from the indigenous disease-producing

organisms than are the natives of those climes

In some cases two organisms have become mutually adapted
to each other as host and parasite to such an extent that the

parasite is not capable of flourishmg in any other host An
instance of this is Trypanosoma lewtst of the rat, which cannot

live in any other species ot animal but a lat, and which is not

as a rule lethal to a rat, at least not to one otherwise healthy.

Contrasting in an instructive manner with this species is Trypano-
soma hrucity which occurs as a natural parasite of buffaloes and
other big game in Africa, and is, apparently, harmless to them,

but which is capable of being transferred to other animals by
inoculation. The transference may take place naturally, by
the bite of a tsetse-fly, or may be effected artifidally, in either

case T brucit is extremely lethal to certain animals, such as

imported cattle, horses and dogs, or to rats and guinea-pigs

Other animals, however, may be quite “repellent”^ to tins

parasite, that is to say, if it be inoculated into their blood it dies

out without producing ill effects, just as T lewtst does when
injected into an animal other than a rat. Thus it is seen that

T, brnetty when mtroduced into the blood of an animal which

is specifically or racially distinct from its natural hosts in the

region where it is indigenous, is either unable to maintain itself

in Its new host, or flourishes in it to such an extent as to be the

cause of its death.

We may assume, therefore, at least as a working hypothesis,

that a lethal parasite is one that is new to its host, and that a
harmless parasite is one long established. Since all parasites

must have been new to their proper hosts at some period, recent

or remote, in the history of the species, it would follow that the

first commencement of parasitism would be in almost all cases

a life and death struggle, as it were, between the two organisms

concerned, and it is quite conceivable that the host might

succumb in the struggle and so be exterminated Ray Lankester

has suggested that the extinction of many species of animals

in the past may have been due, in some cases, to their having

been attacked by a species of parasite to which thev did not

succeed in becoming adapted, and by which they became, m
consequence, exterminated entirely

Organization of the Protozoa —The body-form may be constant

or inconstant in the Protozoa, accordmg as the body-substance

is or IS not limited at the surface by a firm envelope or cuticle.

When the surface of the protoplasm is naked, as in the common
amoeba and allied organisms, the movements of the animal bring

about continual changes of form The protoplasm flows out

at any point into processes termed pseudopodia, which are being

continually retracted and formed anew. Such movements are

known as amoeboid, and may be seen in the cells of Metazoa

as well as in Protozoa. The pseudopodia serve both for locomo-

tion and for the capture of food. If equally developed on all

sides of the body, the animal as a whole remains stationary, but

if formed more on one side than the other, the mass of the body
shifts its position in that direction, but the movement of transla-

tion IS generally slow. If the animal remains perfectly quiescent

and inactive, the laws of surface-tension actmg upon the semi-

fluid protoplasmic body cause it to assume a simple spherical

^ The use of the terms tolerant and ** repellent ** is taken from
the excellent article on ‘

' Sleeping Sickness/' by E Ray Lankester, m
the Quarterly Review (July 1904), No, 399, pp 113-138
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form, which is also the type of body-form generally characteristic

of Protozoa of floating habit (Radiolaria, Heliozoa, &c
)

In the majority of Protozoa, however, the protoplasm is

limited at the surface by ^ firm membrane or cuticle, and in

consequence the body has a definite form, which varies greatly

m different species, according to the habit of life. As a general

rule those forms that are fixed and sedentary m habit tend
towards a radially symmetrical structure, those that are free-

swimming approach to an ovoid form, with the longest axis of

the body placed m the direction of movement
,
and those that

creep upon a firm substratum have the lower side of the body
flattened, so that dorsal and ventral surfaces can be distinguished

,

It IS very rare, however, to find a bilaterally symmetrical type
of body-structure amongst these organisms. In some cases

the cuticle may be too thin to check completely the changes

of foim due to the movements of the underlying protoplasm,
instances of this are seen amongst the so-called “ metabolic

”

Flagellata, in which the body exhibits continually changes of

form, termed b> Lankester “ euglenoid ” movements, due to

the activity of the superficial contractile layer of the body
manifesting itself in ring-Iike contractions passing down the

body in a manner similar to the peristaltic movements of the

intestine

The body-substance of the Protozoa is protoplasm, or, as it

was originally termed by Dujardin, sarcode, which is finely

alveolar m structure, the diameter of the alveoli varying

generally between i and i /x At the surface of the body
the alveoli may take on a definite honeycomb-like arrange-

ment, forming a special “ alveolar layer which m optical

section appears radially striated. Besides the minute proto-

plasmic alveoli, the protoplasm often shows a coarse vacuola-

tion throughout the whole or a part of its substance, giving

the body a frothy structure. When such vacuoles are present

they must be carefully distinguished from the contractile vacuoles

and food vacuoles described below, from the former they differ

by their non-contractile nature, and from the latter by not

containing food-substances

In many Protozoa, and especially in those forms in which there

is no cuticle, the body may be supported by a skeleton. The
material of the skeleton differs greatly in different cases, and
may be wholly of an organic nature, or may be impregnated with,

or almost entirely composed of, inorganic mineral salts, in

which case the skeletal substance is usually either silica or

carbonate of lime From the morphological point of view
the skeletons of Protozoa may be divided into two principal

classes, according as they are formed internal to, or external

to, the body in each case Instances of internal skeletons

are best seen in the spherical floating forms comprised in

the orders Radiolaria and Heliozoa, such skeletons usually

take the form of spicules, radiating from the centre to the

circumference, and often further strengthened by the for-

mation of tangential bars, producing by their union a
lattice-work, which in species of relatively large size may be
formed periodically at the surface as the animal grows so that

the entire skeleton takes the form of concentric hollow

spheres held together by radiating beams. The architec-

tural types of these skeletons show, how'ever, an almost

infinite diversity, and cannot be summarized briefly. External

skeletons have usually the form of a shell or house, into which

the body can be retracted for protection, and from which the

protoplasm can issue forth during the animal’s phases of activity.

Shells of this kind, which must be carefully distinguished from

cuticles or other membranes that invest the body closely, are

well seen in the order Foraminifera; in the simplest cases they

are monaxon in architecture, that is to say, with one prmcipal

axis round which the shell is radially symmetrical, and at one

pole IS a large aperture through which the protoplasm can creep

out. In addition to the principal aperture, the shell may or

may not be pierced all over by numerous fine pores, through

which also the protoplasm can pass out For further details

concernmg these shells and their very numerous varieties of

structure the reader is referred to the article Foraminifera.
XXII. 16
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Hie protophwtmr body of the Protozoa is frequently differ-

entiated int© two zones or regions, a more external, termed the

ectoplasitt oe ectosarc, and a more internal, termed the endo-

plasm or endosare. The ectosarc is distinguished by being

more dear and hyalinem appearance, and more tough and viscid

in consistence; the endoplasm, on the other hand, is more
granular and opaque, and of a more fluid nature. The ecto-

plasm IS the protective layer of the body, and is also the portion

most concerned in movement, m excretion, and perhaps also

in sensation and in functions similar to those performed by the

nervous systems of higher animals. The Cxidoplasm, on the

other hand, is the chief seat of digestive and reproductive

functions

As the protective layer of the body, the ectoplasm forms
the envelopes or membranes which invest the surface of the body,
and which are differentiations of the outermost layer of the

ectoplasm. Thus in most IHageJlata the ectoplasm is represented

only by the more or less firm outer covering or periplast. Even
when such envelopes are absent, however, the ectoplasm can
still be seen to exert a protective function; as, for instance, in

those Myxospondia which are parasitic in the gall-bladders or

urinary bladders of their hosts, and which can resist the action

of the juices in which they live so long as the ectoplasm is intact,

but succumb to the action of the medium if the ectoplasm be
injured In many Infusoria the ectoplasm contains spenal

organs of offence termed tnchocysts, each a minute ovoid body
from which, on stimulation, a thread is shot out, in a manner
similar to the nematocysts of Coelenterata Similar organs

are seen also m the spores of Myxospondia, as the so-called polar

capsules ; but in this case the organs are not specially ectoplasmic,

and appear to serve for adhesion and attachment, rather than
for offence

The connexion of the ectoplasm with movement is seen in the

simplest forms, such as Afnoeha, by the fact that all pseudopodia

anse from it in the first instance In forms with a definite

cuticle, on the other hand, the ectoplasm usually contains

contractile fibres or myonemes, forming, as it were, the muscular

system of the organism. The dependence of the motility of

the animal upon tho development of the ectoplasm is well seen

in Gregannes, in which other organs of locomotion aie absent;

m forms endowed with active powers of locomotion a distinct

ectoplasmic layer is present below the cuticle
,
in those Gregannes

mcapiable of active movement, on the other hand, the ectoplasm

IS absent or scarcely recognizable

From the ectoplasm anse the special organs of locomotion,

which, when present, take the form of pseudopodia, flagella or

crlia P^eudopodia, as already explained, are temporary proto-

plasmic organs which can be extruded or retracted at any point

,

they fall naturally into two principal types, between which,

however, transitions are to be found • first, slender, filamentous

or /ilose pseudopodia, composed of ectoplasm alone, which may
remain separate from one another, or may anastomose to form
networks, and are then termed rettcnlobe\ secondly, thick, blunt,

so-called lobase pseudopodia, which are composed of ectoplasm
with a core of widoplasm, and never form networks In forms

showing active locomotor powers the pseudopodia are usually

more lobose m type, filose pseudopodia, on the other hand, are
more adapted for the function of capturing food.

Flagella are long, slender, nbratile filaments, generally few
in number when present, and usually placed at the pole of the
body which is anterior m progression Each flagellum performs
peculiar lashing movements which cause the body, if free, to
bedrag^ along after the flagellum in jerks or leaps

,
if, however,

the body be fixed, the action of the flagellum or flagella causes
a current towards it, by which means the animal obtains its

food-supply. A flagellum which is anterior in movement has
been (fistingtrished by Lankester by the convenient term
trattdlum

;
sometimes, however, the flagellum is postenor in

movement and acts as a propeller, like the tail of a fish
,
for this

type Lankester has proposed the term ptUs^ellum. The flagellum
appears to arise in all cases from a distinct basal granule, and
m some eases^ » in the genus Tryfanosma^ there is a portibn

of the nuclear apparatus set apart as a distinct kinetir nucleus,

with the function, apparently, of governing the activities of

the flagellum.

Cilia are minute, hair-hke extensions of the ectoplasm, which
pierce the cuticle and form typically a tuny covering to the body.
Though perhaps primitively derived from flagella, cilia, in their

usual form, are distinguished from flagella by being of smaller

size, by being present, as a rule, in much greater numbers, and
above all by the character of their movements. In the place

of the complicated lashing movements of the flagella, each niium
performs a simple stroke in one direction, becoming first bowed
on one side, by an act of contraction, and then straightened

out again when relaxed. The movements of the cilia are co-

ordinated and they act in concert, though not absolutely in

unison, each one contracting just before or after its neighbour,

so that waves of movement pass over a nliated surface m a
given direction, similar to what may be seen in a cornfield when
the wind is blowing over it. Primitively coating the whole
surface of the body evenly, the cilia may become modified and
specialized in various ways, which cannot be described in detail

here (see Infusori \)

Besides the organs of locomotion already mentioned, there

may be present so-called undulating membranes, in the form
of thm sheets of ectoplasm which are capable of performing

sinuous, undulating movements by their inherent contractility.

In some cases distinct contractile threads or myonemes have
been described in these membranes. Undulating membranes
appear to be formed cither by the fusion together of a row of

cilia, side bv side, or bj^ the attachment of a flagellum to the

body by means of an ectoplasmic web, in which case the flagel-

lum forms the free edge of the membrane, as in the genus
Trypanosoma
Returning to the ectoplasm, the excretory function exerted

by this layer is seen by the formation m it of the peculiar con-

tractile vacuoles found in most free-hvmg Protozoa. A con-

tractile vacuole is a spherical drop of watery fluid which makes
its appearance periodically at some particular spot near the

surface of the animaPs body, or, if more than one such vacuole
IS present, at several definite and constant places. Each
vacuole grows to a certain size, and when it has reached the

limit of its growth it discharges its contents 10 the exterior by
a sudden and rapid contraction. There is, apparently, in most
if not in all cases, a definite pore through which the contractile

vacuole empties itself to the exterior On account of the

relatively large size which the contractile vacuole attains it

bulges inwards beyond the limits of the ectoplasm and comes
to he chiefly in the endoplasm, to which it is sometimes, but
erroneously, ascribed. In the most highly differentiated Protozoa,

for instance, tl>e Cihata, the ectoplasm contains an apparatus

of excretory channels, situated in its deeper layers, and forming

as it were a drainage-system, from which the contractile vacuoles

are fed The fluid discharged by the contractile vacuoles appears

to be chiefly water which has been absorbed at the Surface of

the protoplasmic body, and which has filtered through the

protoplasm, taking up the soluble waste nitrogenous^ products

of the metabolism and the gaseous products of respiration
,
hence

the contractile vacuoles may be compared m a general way to

the unnary and respiratory organs of the Metazoa
One of the first consequences of the parasitic habit of life is

the disappearance of the contractile vacuoles, Winch are hardly

ever found m truly parasitic Protozoa, that is to say, in forms
which live m the intenor of other animals and nourish them-
selves at their e:jtpense. They are also very frequently absent

m marine forms.

Mechanisms of a nervous nature ate very seldom found in

Protozoa, but in some Ciliatat Special tactile bristles are found,
and it IS possible that flagella, and perhaps even pseudopodia,
may be sometimes tactile rather than locomotor m funetiOh.

Pigtnent-spots, apparently sensitive to light, may also occur

in some Flagellata.

The endo^asmi, as already stated, is the chief seat of nutritive

and reproductive processes, in many Flkgdlata the ectoplasm
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is r^resented only by the thin envelope or periplast, so that

the whole body ib practically endoplasm When the two layers

are well differentiated the endoplasm is more fluid and coarsely

granular, and contains various organs, chief amongst them in

importance being the nucleus, which must be considered specially

and may be put aside for the present

In considenng the functions of ingestion and assimilation

of food a distinction must be drawn between those Protozoa

which absorb solid food-particles, that is to say, which are

holozoic in habit, and those which, being holophytic, saprophytic

or parasitic in habit, absorb their nounshment m a state of

solution. Only in holozoic forms is a special apparatus found

for ingestion or digestion of food, in all other forms nutriment

IS absorbed by osmosis through the body-wall, presumably at

any point of the surface In holozoic forms we must distinguish

further those m which the protoplasm is naked at the surface

from those m which the body is clothed by a firm cuticle or cell-

membrane In naked forms food-particles are taken in at any
point of the body surface, either by means of the pseudopodia,

or by the action of flagella causing them to impinge upon the

surface of the body. In either case the food is absorbed by
the protoplasm simply flowing round it and engulfing it, and
the food passes into the interior of the body in a tiny droplet

of water forming what is termed a food-vacuole. Into the

food-vacuole the surrounding protoplasm secretes digestive

enzymes, so that each such vacuole represents a minute digestive

cavity, in which the food is slowly digested, rendered soluble,

and absorbed by the sunoundmg protoplasm The insoluble

residue of the food is finally rejected by expelling the food-vacuole

and its contents from the surface of the body at any convenient

point

The simple piocess of food-absorption described above for

the more primitive naked forms is necessarily modified in detail,

though not m principle, in corticate Protozoa, that is to say,

in forms provided with a cuticle In the first place, it becomes
necessary to have a special aperture for the ingestion of food,

a cell-mouth or cytosiome Primitively the cytostome is a
simple pore or interruption of the cuticle, but in forms more
highly evolved the apciture is prolonged inwards in the form

of a tube lined by ectosarc and cuticle, forming a gullet or

oesophagus which ends in the endoplasm. Food-particles are

foiced by the action of cilia or flagella down the oesophagus and
collect at the bottom of it in a dioplet of water which, after

reaching a certain size, passes into the endoplasm as a food-

vacuole in which the food is digested For 1 ejection of the

insoluble residue of the food-vacuoles, a special pore or cell-anu’=

{cytopyqe) may be present In the Cihata there is often a distinct

anal tube visible at all times, but as a rule the anus is only

visible at the moment that faecal matter is being ejected from
It, though fine sections show that the pore is a constant one

In the higher Flagellata, on the other hand, the oesophageal

ingiowth forms commonly a sort of cloacal cavity, into which
the contractile vacuole or vacuoles discharge themselves, and
into which also the food-vacuoles evacuate their residues

Besides the food-vacuoles already described, and the nuclear

apparatus presently to be dealt with, the endoplasm may contain

various metaplastic piodiicts, that is to say, bodies to be regarded

as stages in the upward or downward metabolism of vhe proto-

plasmic substance. Such substances may take the form of

coarse granules of various kinds, crystals, vacuoles or droplets

of fatty or oily nature, pigment-grams, and other bodies. In

the holophytic Flagellata the endoj^asm contains also various

Divans proper to the vegetable coll, such as chlorophyll-bodies

(chromatophores), pyrcnoids, grams of a starchy nature (par-

amylum), and so forth, which need not be desinbed here in

detail.

The nucleus in Protozoa is usually a compact, fairly con-

spicuous structure, composed of chromatm combing m vanous
ways with an achromatic substance or substances Sometimes the

chromatm is distributed m smaller masses through the nucleus,

producing a granular type of nucleus
,
more often the chromatin

IS more or less concentrated in a centra mass forming a so-called

karyosome, consisting of an achromatic plastinoid substance
impregnated with chiximatin. If the karyosome is large and
thCTe IS very little chromatm between it and the nuclear
membrane, the nucleus is of the type termed vesicular. A nuclear

membrane is not, however, always present, and true nucleoli,

of the type found in the nuclei of metazoan cells, iwe not found
in Protozoa

A given individual may have more than one nucleus, and the
number present may amount to many thousands, as in the
plasmodia of Mycetozoa In such cases the nuclei may be all

of one kind, that is to say, not markedly different in size, struc-

ture or function, so far as can be seen, or there may be a pro-
nounced morphological differentiation of the nuclei correlated

with a difference of function Thus in the class Infusoria two
nuclei are found in each individual; a macronucleus which is

somatic in function, that is to say, which regulates the meta-
bolism and vital processes of the body generally, and the micro-
nucleus, whuh IS generative in function, that is to say, which
remains in reserve during the ordinary, “ vegetative ” life of the
organism and becomes active during the act of syngamy, after

which the effete macronucleus is absorbed or cast out and a
new somatic nucleus is formed from portions of the microuuclei
which have undergone fusion m tte sexual act. Thus the micro-

nucleus of the Infusoria can be compared in a general w’ay with
the germ-plasm of the Metazoa, like which it remains inactive

until the sexual union On the other hand, m some Jblagellata

a differentiation of the nucleus of quite a different type is seen,

a smaller, kinetic nucleus being separated off from tlic larger,

trophic or principal nucleus. The kinetic nucleus has the

function, apparently, of controlling the locomotor apparatus,
so that the specialization of these tw'o nuclei is of a l^d quite

different from that seen in the infusoria.

Besides the nuclear substance wh.ch is concentrated to form
the principal nucleus or nuclei, there may be present also

extranuclear granules of chromatm, so-cailed chromidia, scattered

throughout the whole or some part of the protoplasmic body.
Chromidia may be normally present in addition to the principal

nucleus, or may be formed from the principal nucleus during
certain phases of the life-cy cle In some cases the enture nucleus

may become resolved temporarily into chromidia, from which a
new nucleus may be formed again later by condensation and
concentration of the scattered granules When the chromidia

are numerous and closely packed they may form a so-called

chromidial network (Chromtdial~Netz) Recent observ'atiocs on
the reproduction of some barcodina have shown that the

chromidia may possess great importance in the life-qxle as

representing generate e chromatm which, like the micronutleus

of the Infusoria mentioned above, remains in reserve until, by
the process of syngamy, the nuclear apparatus is renewed;
w'hile the principal nuclei rcpiesent, like the macronuclei,

somatic or vegetative chromatin which becomes effete and is

cast off or absorbed when syngamy takes place. These questions

will be discussed further bdow
It was formerly supposed that the lowest Protozoa were

entirely without a nucleus, and on this supposition E Haeckel

attempted to establish a class named by lum Monera, defined

as Protozoa consisting of protoplasm alone, m which a nucleus

was not differentiated. To this class were referred vanous
organisms whose alleged archaic nature was expressed by such
names as Protogefies ^tmordtahs, organisms which, like so many
other of the primitive forms of animal life desenbed by Haeckel,

have been seen by that naturalist alone up to the pre^^ent. In
all Protozoa that have been examined by modem methods a
nucleus in some form has been demonstrated to exist, and it

must be supposed, until proof to the contrary be forthcocnmgi

that in the case of the so-called Moneiu either the nudeus
was overlooked owmg to defective technique, or it had been

temporarily resolved into chromidia

The nuclear apparatus may be supplemented by other bodies

of which the nature is not alwa)^ cleai. Such is the so*

called
** Nebenkem ** of Patamoeba eilhardt, apparently of the

nature of a centrosome. Sometimes the karyosome acts like a
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oentrosome during the division of the nucleus, and sometimes

true centrosomes are present. Flagella also commonly arise from

basal granules of a centrosomic nature, blepharoplasts in the

correct sense of the term;^ these blepharoplasts are always

m connexion with the nucleus, or with the kinetic nucleus if

there is one distinct from the trophic nucleus, as in the genus

Trypanosoma and allied forms

Reproduction of the Protozoa.—The mode of reproduction in

these organisms is the same as that of the cell generally, and
takes always the form of fission of some kind

,
that is to say, of

division of the body into smaller portions, each of which repre-

sents a young mdividual. The division of the body is preceded

by that of the nucleus, if single, or of each nucleus in the cases

where there are two different nuclei , if, however, more than one

nucleus of the same kind be present, the nuclei may be simply

shared amongst the daughter-individuals, this mode of division

being known as plasmotomy Other organs of the body may
either, like the nucleus, undergo fission, or may be formed afresh

in the daughter-individuals.

The division of the nucleus in Protozoa may take place by the

direct method or by means of mitosis Direct division, without

mitosis, IS of very common occurrence; the division may be
simple or multiple, that is to say, into only two parts, or into a

number of fragments formed simultaneously An extreme case

of multiple fission is seen in the formation of the microgametes

of Coccidium schubergt, where the nucleus breaks up into a great

number of chromidia, which become concentrated m patches to

form the several daughter-nuclei In some cases, on the other

hand, multiple daughter-nuclei are formed by rapidly repeated

simple division of the parent nucleus. The mode of division may
be different in different nuclei of the same individual, thus m
the Infusoria the macronucleus divides by direct division, the

micronucleus by mitosis

The mitosis of the Protozoa is far from being of the uniform

stereotyped pattern seen in the Metazoa, but, as might have
been expected, often shows a much simpler and more primitive

condition. Centrosomes are often absent, and their place may
be taken, as stated above, by other bodies The nuclear

membrane may be retained throughout the mitosis Definite

chromosomes can, as a rule, be made out, but the chromosomes
are often very numeious and minute, without definite form, and
divide irregularly. Much remains to be done in studying the

mitosis of the Protozoa, but it is probable that wider knowledge
will show many conditions intermediate between direct division

and perfect mitosis

The simplest method of fission in Protozoa is that termed
binary, where the body divides into two halves, which may be
equal and similar, so that the result is two sister-individuals

impossible to distmguish as parent and offspring In many
cases of binary fission, however, the resultmg daughter-individuals

may be markedly unequal in size, so that one may be distinguished

as the parent, the other as the offspring. If the daughter-

individual be relatively very small, and formed in a more or less

imperfect condition at first, the process is termed gemmation
or budding. The buds formed in this way may be either external,

formed on the surface of the body, or internal, that is, formed in

special internal ca\ ities, from which the offsprmg are later set

free, as m many Acinetaria. Gemmation may be correlated with

multiple nuclear fission in such a way that buds are formed over

the whole body surface of the organism, which thereby under-

goes a process of simultaneous multiple fission mto numerous
daughter-individuals Rapid multiple fission of this kind is

termed sporulation, and is a form of reproduction which is of

common occurrence, especially in parasitic forms. Usually

the central portion of the parent body remains over as a residual

body (Restkorper), but sometimes the parent organism is entirely

resolved into the daughter-individuals, which are termed spores

^ The kinetic nucleus of Trypanosoma is sometimes, but in the
writer's opinion wrongly, named centrosome or blepharoplast

;
the

bodies to which cytologists give these names are achromatic bodies

,

the kinetic nucleus is a true chromatic nucleus The question of the
centrosome in Protozoa Is discussed by R. Goldschmidt and M
Popofi.

in a general way, but can be given special names in special cases

(see Gregarines, Coccidia, &c.).

Life-cycles of the Protozoa.—It is probable that in all Protozoa,

as m the Metazoa, the life-history takes its course in a senes
of recurrent cycles of greater or less^ extent, a fixed point, as it

were, in the cycle being marked by the act of syngamy or conju-
gation, which represents, apparently, a process for recuperation

of the waning vital powers of the organism. It is true that in

many types of Protozoa syngamy is not known as yet to occur,

but in all species which have been thoroughly investigated

syngamy in some form has been observed, and there is nothing
to lead to the belief that the sexual process is not of universal

occurrence in the Protozoa.

The life-cycle of a given species may be very simple or it may
be extremely complex, the organism occurring under many
different forms at different phases or periods of its development.
The polymorphism of the Piotozoa is best considered under three

categories, according to the three mam causes to which it is due,

namely, first, polymorphism due to adaptation to different con-

ditions of existence, secondly, polymorphism due to differences

of size and structure during growth; thirdly, polymorphism due
to the differentiation of individuals in connexion with the process

of syngamy or sexual conjugation.

1. Polymorphism in Relation to Life-conditions.—^As a protec-

tion against unfavourable conditions, or for other reasons, most
Protozoa have the power of passing into a resting condition,

duiing which the vital functions may be wholly or in part

suspended. In the resting phase the animal usually becomes
enveloped m a resistant membrance or cyst secreted by it, and
IS then said to be encysted. The formation of a cyst may be a
response to conditions of various kinds Ytry commonly it is

formed to protect the organism against a change of medium, as

m the case of freshwater forms liable to desiccation, or of para-

sites about to pass out of the bodies of their hosts. In other

cases the organism passes mto the resting state in order to

absoib mgested nutriment or in order to enter upon reproductive

phases

As a preparation for encystment, organs of locomotion, if

present, are retracted or cast off, contractile vacuoles cease to

be formed
;
and the food-vacuoles disappear, usually by digestion

of their contents and rejection of the waste residue The body
becomes rounded off and moi e or less spherical in form, and the

protoplasm becximes denser, that is, less fluid and more opaque,
but at the same time of diminished specific gravity, by loss of

water. The cyst is then secreted at the surface as a layer of

varying thickness and toughness In the encysted condition

many Protozoa are capable of bemg transported by the wmd,
a fact which explams their appearance in infusions and liquids

exposed to the air In favourable conditions the cysts germinate,

that IS to say, the envelope is dissolved and the contained organ-

ism or organisms are set free to enter upon the strenuous life

once more
In the Mycetozoa, organisms adapted to a semi-terrestrial

life in moist surroundings, the protoplasm is capable, when
desiccated, of passing into a tough condition resembling sealing-

wax, which, when moistened, assumes agam its normal appear-
ance and active condition.

Resting phases, analogous to encystment, are seen in the
spores of various forms, especially those of parasitic habit,

which are commonly enclosed m tough, resistant envelopes or

sporocysts, and enveloped as a protection against change of

medium or of host. Withm the sporocyst multiplication of the

sporoplasm may take place to form more or fewer sporozoites.

The sporocysts usually show definite symmetry and structure,

infinitely variable m different species. In a suitable medium
the spores germinate by rupture of the sporocysts and escape of

the contents.

2. Polymorphism in Relation to Growth and Development.—In
many species of Protozoa there is hardly any difference to be
observed between different mdividuals during their active

phases except in size. Those mdividuals about to multiply

by fission are slightly above the normal m dimensions; on the
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Other hand, those resulting from recent fission will be smaller

than the average, and such differences are, it need hardly be

said, more pronounced when the fission is of the unequal
binary type, or m cases of gemmation or multiple fission In

cases also where a given stiain of a species is becoming senile.

It IS sometimes observed that the individuals are markedly
undersized on the average.

On the other hand, it is often the case that the young indi-

viduals lesulting from a recent act of multiplication may differ

from adult individuals of the species, not merely in size, but in

structural characters, to such an extent that their relationship

to the adult forms could not be determined by simple inspection

without other evidence This is especially true of those species

in which multiplication by sporulation occurs, giving rise to

numerous small spores which may at first he in a resting condi-

tion, enveloped m protective sporocysts, hut which sooner or

^ater become free, motile individuals known technically as swarm-
spores. Thus in many Sarcodina the adult is a large amoeboid

organism which produces by sporulation a great number of

relatively minute swarm-spores These may be either, as in

the common Amoeba proteus, amoeboid organisms, so-called

amoebulae or pseudopodlospoies, or, as in the Forammifeia and
Radiolaria, flagellated organisms, so-called flagellulae or flagelli-

spores Sometimes, as in many Mycetozoa, amoeboid and
flagellated phases may succeed each other rapidly in the develop-

ment of the swarm-spores The familiar Nodtltica mtltans is

another instance of a species which produces by sporulation

numerous tiny swarm-spores quite different from the parent

form in their characters Such instances could be multiplied

indefinitely amongst the Protozoa

When the young individuals differ greatly from the adults

in structure and appearance they may be regarded as larval

forms, and it is interesting to note that such forms appear to

be just as much recapitulative, in the phylogenetic sense, as

are the larvae of many Metazoa A striking instance is that

of the Aunetaria, m which the swarm-spores produced by
gemmation are ciliated, and thus betray affinities with the

Ciliata which could hardly be suspected from a study of the

adult forms alone. Similarlv, in the genus Trypauosamay the

young forms often show a Herpetomonas-hke stiucture which

IS probably of phyletic significance The swarm-spores of
j

Sarcodina and of NocHluca mentioned above can, perhaps, be

regarded in the same light. On the other hand, many larval

forms cannot be considered as exhibiting recapitulative char-

acters, but merely as adaptations to environment or other

special life-conditions. This is especially true, as in Metazoa,

of parasitic forms, subject as they are to great vicissitudes, to

cope with which the most finely adjusted adaptations are

necessary on the part of the organism

3 Polymorphism tn Relation to Sex—In all Protozoa of

which the life-cycle has been made known in its entire course,

a process of syngamy or sexual union has been found to occur

There are still many forms m which syngamy remains to be

discovered : this is true even of some groups of considerable

extent It is quite possible, therefore, that Protozoa exist

m which syngamy does not occur. In view, however, of the

widespread occurrence of sexual processes amongst unicellular

organisms, both of animal and vegetable nature, and the fact

that extended observation continually brings to light new
instances of this kind, it is safer, m cases amongst the fh’otozoa

in which syngamy is not known to occur, to explain its apparent

absence by the imperfections of the present state of our know-
ledge, than to suppose that in such forms sexual phenomena are

entirely lacking in the life-cycle ^

The process of syngamy, though greatly diversified in different

forms, consists essentially of one and the same process in all

cases; namely, the fusion of nuclear matter from two distinct

individuals. Plus ga change, plus c^est la meme chose / Hence
true syngamy may be distinguished as karyogamy from the

process of plastogamy, or fusion of the protoplasmic bodies,

^ It will be shown below, however, that in some species syngamy
zaay perhaps be secondarily in abe5rance
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of frequent ocairrence in many forms of Protozoa. The
individuals whose nuclei undergo fusion are termed gametes^

They may be in no way different from each other or from ordinary

individuals of the species, or, on the other hand, they may be
highly differentiated m size, form and structure. The two
gametes may undergo complete fusion into one body, thus
giving rise to an individual termed generally a ssygotc or copula,

but which may bear special names in special cases {e g vermicule

or ookinete of the malarial parasites, &c); such a process is

termed sometimes copulation On the other hand, the bodies

of the two gametes may remain distinct, and portions of the
nucleus of each be exchanged between them, to this condition

the term conjugation is sometimes specially applied. The act

of syngamy may be performed in the free condition, or in the

resting state, within a cyst

The significance of syngamy has been much discussed, and
It IS very difficult to make positive statements upon this point.

By comparing the life-cycles of different forms it is found that

syngamy sometimes precedes, sometimes follows, a period of

great reprodiictn e activity on the part of the organism Thus
in such a form as Noctiluca, syngamy between two full-grown

individuals is followed by rapid sporulation and the production
of a swarm of young individuals, on the other hand, in Forami-
nifera and Radiolaria, rapid sporulation of adult individuals

produces a numerous progeny of young forms which may go
through the process of syngamy and produce zygotes that simply

grow into the adult form Comparing these two types of develop-

ment, instances of which might be greatly multiplied, it is seen

that in one case syngamy follows a period of growth and precedes

a period of proliferation in the life-cvcle, and that in the other

case exactly the reverse is true Hence it follows that syngamy
must not be regarded as in any way specially connected with
reproduction, but must be considered in its relation to the life-

cycle as a whole, and in those instances in which syngamy is

followed by increased reproductive activity the explanation

must be sought in the general physiological effects of the sexual

process upon the vital powers of the organism.

In the Metazoa the sexual process is always related to the

production of a new individual, that is to say, of a multicellular

organism for which there is no analogy amongst the Protozoa,

I

although an approach to the Metazoan condition is seen in

colony-forming Flagellata, such as Volvox and its allies. The
reproduction of Protozoa is analogous to the ordinary process of

cell-division and multiplication which is going on at all times in

the bodies of the Metazoa, and which can be observed in the pro-

duction of the gametes, that is to say, in the period of the life-

cycle immediately preceding the sexual process m the Metazoa,
just as much as in the de\ elopmental phases which follow syn-

gamy and result m the building up of a new Metazoan individual.

Hence, so far as the Protozoa are concerned, the phrase sexual

reproduction '' is an incongruous combination of words; repro-

duction and -sex are two distinct thmgs, not necessarily related

or in any direct causal connexion, and in order to arrive at

any theory of sex it is necessary first of afl to clear away all

misconceptions or preconceived notions arising from analogies

with the multicellular Metazoan individual

Many observations indicate that the vital powers of the

Protozoa become gradually weakened, and the individual tends

to become senile and effete, unless the process of syngamy
intervenes. The immediate result of the sexual union is a
renewal of the vitality, a rejuvenescence, which manifests itself

in enhanced powers of metabolism, growth and reproduction.

These facts have been most studied in the Ciliata. It is observed

that if these organisms be prevented from conjugating with
others of their kind they become senile and finally die off. It

has been found by G N Calkins, however, that if the senile

individuals be given a change of medium and nourishment,

their vigour may be renewed and their life prolonged for a time,

though not indefinitely; there comes a j>eriod when artificial

methods fail and only the natural process of syngamy can enable

them to prolong their existence The results obtained by Calkins

are of great interest, as indicating that under special conditions
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of the environment the necessity for the sexual process may be
dimimshed and the event may be deferred for a long time^ if

not lodefinitely. Hence it ^ quite possible that m many Pioto*

zoa thfi process of syngamy may be m abeyance, just as tliere

are plants which can be propagated indefinitely by suckers or

cuttings without ever setting seed; and it is possible that the

inoculative or artificial transmission of parasitic Protozoa from
one host to anotlier, as m the case of pathogenic trypanosomes,

without any apparent diminution m their vital powers, is an
instance of this kind
As a general role, m order that syngamy may be attended

by beneficial results to the organusm, it is necessaiy that the two
conjugating individuals should be from different strains, that
IS to say, they should not be nearly related by descent and
parentage Thus F. Schaudmn found that m order to observe

the sexual union of the gametes of Forarainifera it was necessary

to bring together gametes of distmct parentage On the other
hand it has been observed that m many Protozoa, esj>ecially

in parasitic forms, syngamy takes place between individuals of

common parentage Thus in Amoeba colt, according to F
Schaudmn, a smgle individual becomes encysted and its nucleus

divides into two, after each nucleus has undergone certain

maturative changes they give rise topronuclei which conjugate
and initiate a new developmental cycle. Syngamy between sister

individuals, or autogamy, as it has been termed, is not, however,
confined to {mrasitic Protozoa, it has been observed m Actina-

sphagnum by R Hertwig. The benefit to the organism, if any,

ansmg from autogamy can only be supposed to result from the
rearrangement and reconstitution of the nuclear apparatus.

The frequent occurrence of autogamy suggests that m many
Protozoa the nature of the en\ ironment diminishes the impor-
tance of the sexual process, at least so far as the mixture of

nuclear material from distmct sources is concerned
;
and, since

autogamy is most common in parasitic forms, tais result may,
m the light of G N Calkins’s expemnents, be ascribed in great

part to the frequent changes of environment and nutrition to

whicn parasitic forms, aoove all, are subject.

True syngamy consists, as has been said, of nuclear fusion oi

karyogamy It rarely, if ever, happens, however, that such
fusion takes place without the conjugating nuclei having under-

gone some process of reduction by elimination of a portion of

the nuclear subsUnce, in a manner analogous to the maturation

of the germ-cells in the Metazoa. The chromatin thus eliminated

may be cast out from the body of the organism as one or more
so-called polar bodies; or may be absorbed in the cytoplasm, or

mav remain in the cytoplasm and be left over in the lesidual

protoplasm m cases where syngamy is followed by a process of

rapid multiplication by sporulation, but mall cases the chroma-

tin removed from the nucleus is rejected m some way or other

and plays no part m the subsequent development of the

organism The nuclei of the gametes which have completed

this process of eptvraiton nuclSatre arc then ripe for syngamic

fusion and are termed pronuclei; the union of two pronuclei

produces a single nucleus tenned a synkar}"on.

It is certain that in many, if not in all, cases the nuclear

substance that is rejected as a prelimmary to syngamy consists

of somatic or vegetative chromatin, that is to say, of chromatin

that has been functional in regulating the ordinary vital func-

tions, metabolism, growth, reproduction, &c , during previous

generations, and has become effete; while on the other hand the

chromatm that persists to form the pronuclei is generative

chromatin which has remained m reserve for the sexual act and
has retained its peculiar powers and properties unimpaired

The truth of this explanation ls extremely obvious m such forms

as the Infu^iona, whete somatic and generative chromatin are

concentrated into two distinct and entirely separate nuclei

In some Rhizopoda also the body contains one or more pnncipal

nucleiand a mass of chromidia, and it has been observed that as a

prepamtion for syngamy the principal nudei are eliminated and

the pronuclei are forn^ from the chromidia; in such cases,

therwre, it is reasonaNe to regard the pnncipal nuclei as repre-

sentmg somatic chromatin, tbet^iromidui as generative chroma-

tin. In other cases, however, for example AcHnosphaertumy
the chromidia must be interpreted, from then behaviour, as

somatic chromatin, and the principal nuclei as generative

chromatm; hence R. Goldschmidt has proposed the special term
sporeiui for tliose chromidia which represent reserve generative

chromatin. In the majonty of Protozoa, however, the nuclear

substance is not differentiated m such a way that xt can be
distinguished by any visible peculiarities mto somatic and
generative chromatin
The process of reduction is not limited, apparently, to the

elimination of somatic chromatin, but a portion of the generative

chromatm is also cast off Tims in the Infusoria not only the
somatic macronucleus, but also a considerable portion of the
generative micronucJeus, is absorbed at each act of conjugation.

The elimination of generative chromatm is perhaps of impoitance
as a factor in heredity and the production of variations, or

possibly for sex determination, as will be discussed below; it

IS difficult to suggest any other explanations for it, unless it

be supposed that durmg the exercise of ordinary vital functions

a portion of tlic generative chromatin be rendered effete as

well as the somatic chromatin.

From the considerations set forth in the foregoing paragraphs
it must be supposed that the synkaryon, the fusion-product of

the two pionuclei ui syngamy, consists at first purely of genera-

tive chromatm, which must speedily become differentiated

mto the regulative somatic chromatin of the ensuing generations

and the generative chromatm held in reserve for the next act of

syngamy. Such a differentiation can be actually observed m the
Infusoria, where immediately after conjugation the synkaryon
divides into one or more pairs of nuclei, each pair becoming the

two unequally sized nuclei of an ordinary individual, sometimes
with, even at this stage, an appaiently wanton elimination of

nuclear substance. Thus the somatic and generative chromatm
of the Protozoa offer a certain analogy with the soma and germ-
plasm of Metazoa, but in making such comparisons the dis-

tinction between a physiological analogy and a morphological

homology should be borne clearly in mind
It has been stated abo\e that the two gametes of a given

spec les of Protozoa may be perfectly similar and indistinguish-

able, or may be very different one from the other The condition

with similar gametes is termed isogamy, that with differentiated

gametes anisogamy Every transition can be found from
complete isogamy and pronounced anisogamy m the Protozoa,
in tracing, however, the evolution of specialized gametes it

must be remembered that we are dealing only with visible

morphological differences mainly of an adaptive nature, without

prejudice to the question of the possible existence of a funda-
mental sexual antithesis in all gametes, present even when not
perceptible Tlic sex philosopher O. Weininger has urged that

sex is a fundamental attribute of living things, and that the

living substance, protoplasm, consists of arrhenoplasm and
thelyplasm united in \ arying proportions. Certain observations

of F. Schaudmn tend to support this view, m Trypanosoma
noctuae, for example, Schaudmn found that the process of

reduction in one gamete took an opposite course to that which
It took in the other gamete. In one gamete certam portions

of the nucleus were retamed and certain other portions rejected,

m the maturation of the other gamete the portions rejected and
the portions retamed were the reverse Hence Schaudmn was
led to regard the indifferent mdividuals as^ essentially herma-
phroditem nature, and therefore capable of givmg rise to gametes
of either order by elimination of one or the other set of sexual

elements; a theory which throws further light on the ehminatxon

of generative chromatm mentioned above. It is possible,

therefore, that the gametes of Protozoa may possess sexual

characters intrinsically different even when perfectly similar

so far as can be perceived It is very probable, for instance,

that the isogamy in Gregarincs is a state of things derived

secondarily from a primitive condition of anisogamy (see

Grboarines).

The simplest possible condition of the gametes is seen in the
free-swimming Ciliata, forms which in other rejects are the
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most bigUy organised of IVotoeoa; here the individuals which
conjugate are only distinguished from ordinary individuals of

the species by the fact thit their nuclei have undergone very

complicated processes of reduction and nuclear elimination In

these forms there is also no difiFerencc between young and adult

individuals, beyond scarcely perceptible differences of size

between individu«i.ls about to divide and those that are the

products of recent division, so lliat these species are practically

monomorphic in the active condition In forms, however,

which, like VoriiccUa, are of sessile habit, small free-swimming

individuals are lib«-ated which seek out and con3ugatc with the

ordinary sessile individuals Here we have an instance of a

morphological differentiation of the gametes which is clearly

adaptive to the hfe-conditions of the species In other Protozoa

there may be, as already stated, differences, more or less pro-

nounced, between young and adult individuals, and syngamy
may take place either between young mdividuals (microgamy)
or between adults (macrogamy); the gametes may be m either

case ordinary individuals of the species, not specially differen-

tiatedm any wav, or on the other hand they may be difierentiated

fiom ordinary individuals, while still similar and isogamic

amongst themselves; or, finally, the>^ may be anisogamic; that

IS to say, differentiated into two distinct types Thus in the

Radiolaria, for example, an adult individual breaks up by a
process of sporulation into numerous minute flagellated swarm-
spores, these may be all of one kind, termed isospores, which
develop directly without undergoing syngamy, or they may be
of two kinds, termed anisospores, both different in their character

from the isospores, and incapable of development without

syngamy
When the gametes are differentiated the divergence between

them almost always follows parallel paths One gamete is

distinguished by its smaller size, its greater activity, and its

comparative poverty m granules of reserve food-material, hence

it IS termed the micTOgamete The other gamete is distinguished

by Its greater bulk, its pronounced sluggishness and inertness,

and its tendency to form and store up in the cytoplasm reser\'e

nutriment of one kind or another, hence it is termed the macro-
gamete, or, as some prefer to write it, the megaganiete (better

megadogamete) When these differences are very pronounced,
as, for instance, in the Coccidia and other Sporozoa, a condi-

tion IS reached which is pmctically indistinguishable from that

seen in the sperm and ova of the Metazoa Hence the micro-

gamete is generally regarded as male, the macrogamete as

female, and these terms maybe conveniently used, although

they do not in themselves imply more than would the words
positive and negative, or any other pair of terms expressive of a
fundamental contrast The microgamete may become reduced

to a mere thread of chromatin, which mav possess one or two
flagella for purposes of locomotion, as in (^occidia, &c

,
or may

move by serpentine movements of the whole body, which re-

sembles in Its entirety a flagellum, and is often wrongly so termed
In contrast with the microgamete, its correlative, the macro-
gamete, tends to become a bulky, inert body, often with great

resemblance to an ovum, its c^oplasm dense and granular,

packed with reserve food-matenals as an egg contains yolk,

and without organs of locomotion or capacity for movement
of any kind. Hence the macrogamete is the passive element
in syngamy, which requires to be sought out and “ fertilized

”

by the active microgamete, a division of labour perfectly ana-
k^gous to that seen in the male and female gametes of Metazoa
In those cases where syngamy takes place by interchange of

nuclear substance between two gametes which remain separate
from one another, as m the Inftisona, each gamete forms two
pronuclei, which are distinguished by their behaviour as the
active and passivepronuclei respectively. The active pronucleus
of each gamete passes over into the body of the other and fuses

with Its passive pronucleus to form a synkaryon. A similar

method trf procedure occurs also in Amoeba coh, according to
F Schaudinn.
When gametes are not very highly specialized they may still

retaai ^ power of multiphcation by division possess^ by

487
ordinary individuals, so long ao they have not undergone the
process of nuclear reduction prehmmary to syngamy. If,

however, the gametes highly specialized they may forfeit

the power of multiplication In this req[)ect the microgametes
are worse off than the other sex

;
on account of the great reaction

of the body-protoplasm, and the entire absence of any reserve

materials, they must either fulfil them destiny as gametes or

die off. The macrogametes, on the other hand, with then
great reserves of cytoplasm and nutnment, are more hardy than

any other forms of the species, and are able to maintain their

existence in periods of famine and starvation when all other

forms are killed off Moreover they may regain the power of

multiplication by a process of parthenogenesis, a term originally

appli^ m the Metazoa to cases where a germ-cell of definitely

female character, that is to say an ovum, acquires the power
of reproduction without fertilization by syngamy A macro-

gamete multiplying by parthenogenesis first goes through certain

nuclear changes whereby it 13 set back, as it were, from the femak
to the indifferent condition, and it is then able to multiply by
fission like any ordinary

,
non-scxual individual of the species

Parthenogenesis has been described by F. Schaudinn in th<

malarial parasites and in Trypanosoma noctuae. In both case?

the female forms aie able to persist undei adverse conditionf

after all other forms have perished, and then by parthenogenesis

they may multiply when conditions are more favourable, overrun
the host again, and cause a relapse of the disease of which they

are the cause S v Trowazek has described in Herpeienwnai
muscae-domesiicae an analogous procc^ss of multiplication on tl«

part of male individuals, and has corned the term etheogemesK

for this process, but the statement needs confirmation, and as «

general rule the microgameitc is quite mcapable of indepcndenl

reproduction under any circumstances.

It IS often found tliat not only are the gametes differentiated

but that tlieir immediate progenitors may also exhibit characten

which mark them off from the oidinary or indifferent individual!

I

of the species In such cases the parent-forms of the gametes

are termed gametocytes, and they may differ amongst them-

selves m characters whicli render it possible tu distinguish those

destmed to produce mu rogametes from those which wiU produce

the other sex The parent-individuals of the miciogametes, 01

microgametocytes, are distinguished as a general rule by clearea

protoplasm, free from coarse granulations, and a larger nucleus

more rich m cluromatm. The macrogametocytes, on the othei

hand, usually have coarsely granular cytoplasm, rich in reserve

food -stuffs, and a relatively small nucleus The gametocyteg

produce the gametes by methods that vary according to thi

degree of specialization of the gametes. In isogamous forms

of which good examples are furnished by many Gregarines {qv)

the gametes are produced by a process of sporulation on tlie part

of the gametocytes, a certaui amount of residual protopilasm bem^
left over In forms with pronounced anisogamy, for instance,

Coccidia or Haemospondia, the microgametes are produced by

sporulation m which almost the whole mass of the body of tht

gametocyte may be left over as residual protoplasm, together

with some portion of the nucleus, m the other sex, however,

the process of sporulation may be altogether in abeyance, and

the macrogametocyte becomes simply converted into the macro-

gamete after going through a process of nuclear reduction.

The gametocytes may, however, possess the power of multir

plication without change of character for many generations,

or, to put the matter in other words, the sexual differentiation

may be apparent not merely m the generation immediately

precedmg the gametes, but in many generations prior to this.

Thus a given species may consist of three different types of

adult individuals, male, female and indifferent, each nuiltiplymg

m its own line. Complicated alternations of generations are

the result,' aond if at the same time there is a welFmarked differ-

ence between young and adult forms of the species the height

of polymorphism is reached. Very commonly a double series of

generations occurs, the non-sexual or indifferent forms multiply-

ing apart from the sexually differentiated individuals and the

generations immediately descended from them ;
in such cases the
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series of non-sexual generations is termed schizogony, the series of

sexual generations gametogony or sporogony. Schizogony and
bporogony usuallv occur as adaptations to, or at least in relation

with, distinct conditions of life. Thus m parasitic forms, as well

illustrated by the Coccidia, the organisms multiply by schizogony
when overrunning the host, that is to say, when nutriment is

abundant, sporogony begins as a preparation for passing into

the outer world, in order to mfect new hosts. In the Haemo-
sporidia, in which transmission from one vertebrate host to

another is effected by means of blood-sucking ectoparasites

(Djptera, ticks, leeches, &c.), the schizogony goes on in the

vertebrate host, the sporogony m the invertebrate host. In
free-livmg, non-parasitic forms, schizogony may go on under
ordmary conditions, while sporogony supervenes as a preparation

for a marked change m the liie-conditions
, for instance, a change

of medium, or at the approach of winter. It is interesting to

note that, as a general rule, the differentiation of sexual forms
seems to be a prelimmary to the production of more resistant

forms capable of braving adverse conditions or violent changes
in the conditions of life, a phenomenon which is in support of

the hypothesis that syngamy has a strengthenmg effect on the

vitality of the species

Classification of the Protozoa

Various attempts have been made to separate the Protozoa

into two primary subdivisions. E. Ray Lankester divided them
into two mam groups, the Gymnomyxa, with naked protoplasm

and indefinite form, and the Corticata, with the protoplasm

limited by a firm membrane, and consequently with a definite

body-form In many of the corticate groups, however, there

must be placed amoeboid, non-corticate forms, such as Masttg-

amoeba amongst the Flagellata, or the malarial parasites amongst

the Sporozoa. Hence if Lankester's classification be used, it

must be without a hard and fast verbal definition F. Doflein,

on the other hand, has divided the Protozoa into Plasmodroma,

with organs of locomotion derived from protoplasmic processes,

t.e pseudopodia or flagella, and Ciliophora, with locomotion by
cilia It may be doubted, however, if the distinction between

flagella and ciha is so fundamental and sharply defined as this

mode of classification would imply W H. Jackson has proposed

to unite the forms bearing flagella and alia into one section,

Plegepoda, and distinguishes two other sections, Rhizopoda

(= Sarcodma) and Endoparasita (== Sporozoa).

Four mam groups of Protozoa, of the rank of classes, are

universally recognized, however they may be combined into

larger categories, these are the Sarcodma, Mastigophora,

Sporozoa and Infusoria

The Sarcodma are characterized by the body being composed

of naked protoplasm, not covered by any limiting cuticle,

although m many cases a house or shell is secreted into which

the protoplasm can be partly or entirely withdrawn. No
special organs of locomotion, eitlier flagella or cilia, are ever

present in the adult, and locomotion and capture of food are

effected m the manner named amoeboid, by more or less

temporary extrusions or outflow of the protoplasm which are

termed pseudopodia, as m Amoeba
The Mastigophora are so named because organs of locomotion

are always present in the adult in the form of one or more
flagella, each flagellum (Gr. fufori^, whip) a delicate, thread-like

extension of the protoplasm, endowed with a special contractility

which enables it to perform lashing, whip-like movements.

The body protoplasm is sometimes naked, m which case it may
be amoeboid, but is more usually limited by a cuticle, varying m
thickness in different types.

The Sporozoa, with the exception of a few forms of dubious
position^ are exclusively mtemal parasites of Metazoa, absorbing

their food from the mtemal juices and secretions of their hosts,

and never exhibiting in their trophic phases any organs of loco-

motion or for the ingestion and digestion of solid food. The
body-protoplasm may be naked and amoeboid or limited bv a

cuticle The reproduction is specialized in correlation with the

parasitic habit, and results typically m the formation of a

number of minute germs or spores, by which the infection of
fresh hosts is effected. It must not be supposed, however, that
spore-formation is confined to this class of Protozoa.

The Infusoria, a name originally of much wider application,

IS now restricted to denote those Protozoa in which locomotion
or capture of food is effected by means of special organs termed
aha, minute hair-like contractile extensions of the protoplasm
differmg from flagella not only m their usually smaller size and
greater number, but also m the mode of contraction and move-
ment. The cilia may be present throughout life or only in an
early stage of the mdividual The body is always limited by a
cuticle and the nucleus seems to be invariably double, being
divided into two parts specialized in function and differmg in

size, termed respectively macronucleus and micronucleus.

Comparing these four subdivisions with one another, it may
be said at once that the Sporozoa and Infusoria are highly
specialized classes, each well marked off from the other sub-
divisions The Sarcodma and Mastigophora, on the other

hand, include the most primitive types of Protozoa and are

delimited from one another by a somewhat arbitrary character,

the presence or absence of a flagellum m the adult. Thus
Mastigamoeba is a form which umtes the characters of the
Sarcodma and Mastigophora, havmg an amoeboid body which
bears a flagellum, and it is classed among the Mastigophcfra

merely because the flagellum is retained throughout life, if

the flagellum were absent m the adult condition it would be
placed among the Sarcodma, many of which have flagella in

their young stages but lack them when adult. Hence Butschli

considered the Rhizomastigina (i e. Mastigamoeba and its allies)

as the most primitive group of Protozoa, representing the
common ancestral form of all the classes, and on this view
the flagellated young stages of many Sarcodma would represent

recapitulative larval stages.

Buischli’s theory of Protozoan phylogeny implies that a
flagellum is an organ of most primitive nature, possessed perhaps

by the earliest forms of life, and it must be remembered that

flagella are borne by many Bacteria. On the other hand, one
would imagine, from general considerations, that living beings

possessing a flagellum would have been preceded in evolution

by others that did not bear so definite an organ. The flagellum

Itself IS generally regarded as a vibratile process or extension of

the protoplasm, comparable in its nature to a slender pseudo-
podium endowed with peculiar powers of movement More
knowledge with regard to the nature and formation of the
flagellum is needed in order to decide this point, and particularly

with regard to the question whether the flagella of Bacteria are

of the same nature as those of Protozoa,

It has been much debated whether the earliest forms of life

were of the nature of plants or animals. Many authors consider
the question settled beyond all debate by a process of trenchant

deductive reasonmg It is argued that animals require other

organisms for their nutriment, and that plants, that is to say

green plants, do not, therefore plants must have preceded
animals. On the other hand, the morphologist will urge that

green plants derive their peculiar powers of metabolism from
the possession of very definite cell-organs, namely chromato-
phores containing chlorophyll; and will argue that living things

without such organs must have preceded in evolution those

possessing them. The whole dispute is based on the assump-
tion that plant and animal represent the two fundamental
modes of metabolism; whereas the study of the Bacteria shows
the possibility of many other modes of life. Many Bacteria

exhibit processes of metabolism totally different from those

generally laid down m textbooks as characteristic of living

matter; some are killed by free oxygen
;
others can absorb free

nitrogen, and various other “ abnormal ” properties are mani-
fested by them. Hence the primitive organisms may have
been neither plant nor anunal m their nature, but may have
possessed, Ifke the Bacteria at present, many different methods of

metabolism from which plant and animal are two divergent

paths of evolution.

The origin of life is veiled m a mist which biological knowledge
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in its present state is unable to dispel; and speculations with

regard to the nature of the earliest form of life are as yet

premature and futile.
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Protozoa, or memoirs dealing with special points m a general
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PROUDHON, PIERRE JOSEPH (1809-1865), French sotialust

and political writer, was born on the 15th of January 1809 .it

Besan^on, France, the native place also of the socialist Fourier

His origin was of the humblest, his father being a brewer’s
j

cooper, and the boy herded cows and followed other simple
|

pursuits of a like nature But he was not entirely self-educated

,

at sixteen he entered the college of his native place, though

his family was so poor that he could not procure the necessary

books, and had to borrow them from his mates in order to cop\

the lessons At nineteen he became a working compositor,

afterwards he rose to be a corrector for the press, reading proofs

of ecclesiastical works, and thereby acquiring a very competent

knowledge of theology In this way also he came to learn

Hebrew, and to compare it with Greek, Latin and French,

and it was the first proof of his intellectual audacity that on the

strength of this he wrote an Essat de grammaire genhale As
Proudhon knew nothing whatever of the true principles of

philology, his treatise was of no value In 1838 he obtamed the

pension Suard, a bursary of 1500 francs a year for three years,

for the encouragement of young men of promise, which was in

the gift of the academy of Besan^on
Ini839 he wrote a treatise LUtilite de la cSUbration du dtmanche

which contained the germs of his revolutionary^ ideas About
this time he went to Pans, where he lived a poor, ascetic and
studious life—making acquaintance, however, with the socialistic

ideas which were then fomenting in the capital In 1840 he
published his first work, Qufest-ce que la proprtSte ? His famous
answer to this question, La propri6t6 e’est le vol ” (property is

theft), naturally did not please the academy of Besangon, and
theie was some talk of withdrawing his pension] but he held it

for the regular period For his third memoir on property,

which took the shape of a letter to the Fourierist, M Consid4rant,

he was tried at Besan9on but was acquitted In 1846 he pub-

lished his greatest work, the Sysieme des contradictions econo-

tntques ou philosophic de la mtsere For some time Proudhon
carried on a small printing establishment at Besan9on, but

without success; afterwards he became connected as a kmd of

manager with a commercial firm at Lyons In 1847 he left this

employment, and finally settled in Pans, where he was now

becoming celebrated as a loader of innovation He regretted
the sudden outbreak of the revolution of February 1848,
because it found the social reformers unprepared But he threw
himself with ardour into the conflict of opinion, and soon gained
a national notoriety. He was the moving spirit of the Repre-
sentant du peuple and other journals, in which the most advanced
theories were advocated in the strongest language, and as

member ot assemblv for the Seine department he brought
forward his celebrated proposal of exacting an impost of one-

third on interest and rent, which of course was rejected His
attempt to found a bank which should operate by granting
gratuitous credit was also a complete failure, of the five million

francs which he required only seventeen thousand were offered.

The violence of his utterances led to an imprisonment at Pans
for three years, during which he married a young working woman.
As Proudhon aimed at economic rather than political innovation,

he had no special quarrel with the Second Empire, and he lived

in comparative quiet under it till the publication of his work,

De la Justice dans la ra>olution et dans Veglise (1858), in which
he attacked the Church and other existing institutions with

unusual fury This lime he fled to Brussels to escape imprison-

ment. On his return to France his health broke down, though
he continued to write He died at Passy on the i6th of January
1865

Personally Proudhon was one of the most remarkable figures

of modern France His life was marked by the severest sim-

plicity and even Puritanism, he was affectionate in his domestic

relations, a most loyal friend, and strictly upright in conduct

He was strongly opposed to the prevailing French socialism of

his time because of its utopianism and immorality, and, though
he uttered all manner of wild paradox and vehement invective

against the dominant ideas and institutions, he was remarkably

free from feelings of personal hate In all that he said and did

he was the son of the people, who had not been broken to the

usual social and academic discipline, hence his roughness, his

one-sidedness, and his exaggerations , but he is always vigorous,

and often brilliant and original

It would of course be impossible to reduce the ideas of such

an irregular thinker to systematic form In later years Proudhon
himself confessed that “ the great part of his publications formed

only a work of dissection and ventilation, so to speak, by means
of which he slowly makes his way towards a superior conception

of political and economic laws.” Yet the groundwork of his

teaching is clear and firm, no one could insist with greater

emphasis on the demonstrative character of economic principles

as understood by himself He strongly believed in the absolute

truth of a few moral ideas, w ith which it was the aim of his teach-

ing to mould and suffuse political economy Of these funda-

mental ideas, justice, liberty and equality were the chief What
he desiderated, for instance, in an ideal society was the most

I

perfect equality of remuneration. It was his principle that service

1

pays service, that a day’s labour balances a day’s labour—in

I

other words, that the diuation of labour is the just measure of

I
value He did not shrink from any of the consequences of this

theory, for he would give the same remuneration to the worst

mason as to a Phidias
,
but he looks forward also to a period in

human development when the present mequahty in the talent

and capacity of men would be reduced to an inappreciable

mmimum. From the great principle of service as the equivalent

I of service is derived his axiom that property is the right of

I

aubatne. The aubatn was a stranger not naturalized, and the

I

right of aubaine was the right m virtue of which the sovereign,

from the earliest monarchy, claimed the goods of such a stranger

who had died m his teiritory ^ Propert> is a right of the same

nature, with a like power of appropriation in the form of rent,

interest, &c It reaps without labour, consumes without

producing, and enjoys without exertion. Proudhon’s aim,

therefore, was to realize a science of society resting on principles

of justice, liberty and equality thus understood; '‘a science

absolute, rigorous, based on the nature of man and of his faculties,

‘ The droit d’aubaine was abolished in 1790, revived by Napoleon»

and ended in 1819
XXlLlfia
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and on their mutual relations : a science which v/e have not to

invent, but to disco'^'er ” But he saw clearly that such ideas

with their necessary accompaniments could only be realized

through a long and laboiious process of social transformation

He strong!} detested the prurient immorality of the schools of

Saint-Simon and Fourier. He attacked them not less bitterly

for thinking that society could be changed off-hand by a ready-

made and complete scheme of reform. It was “ the most

accursed lie,’* he said, that could be offered to mankind ’* In

social change he distinguishes between the transition and the

perfection or achievement. With regard to the transition he

advocated the progressive abolition of the right of aubatne, by
1 educing interest, rent, &c For the goal he professed only

to give the general principles; he had no ready-made scheme,

no utopia The positive organization of the new society m its

details was a labour that would require fifty Montesquieus, The
organization he desired was one on collective principles, a free

association which would take account of the division of labour,

and which would maintain the personality both of the man and

the citizen. With l\is strong and fervid feeling for human
dignity and libeity, Proudhon could not have tolerated any

theory of social change that did not give full scope for the free

development of man. Connected with this was his famous

paradox of anarchy

,

as the goal of the free development of society,

l3y which he meant that through the ethical progress of men
government should become unnecessary. Government of

man by man in every form,^* ho says, is oppression The
highest peHcction of society is found in the union of order and
anarchy ’* Proudhon, indeed, was the first to use the word
anarchy, not in its revolutionary sense, as we understand it now,

but as he himself says, to express the highest perfection of social

organization

Proudlmn’s theory of property as the right of aubame is

substantiaWy the same as the theory of capital held by Marx and
most of the later socialists. Marx, however, always greatly

detested Proudhon and his doctrines, and attacked him violently

in his Mtsere de la phtlosopJne Property and capital are defined

and treated by Proudhon as the power of exploiting the lalxnir

of other men, of claiming the results of labour without giving an
equivalent. Proudhon’s famous paradox, La propri6t^ e’est le

vol,” IS merely a trenchant expression of this general principle

As slavery is assassination inasmuch as it destroys all that is

valuable and desirable m human personality, so property is

theft inasmuch as it appropriates the value produced by the

labour of others without rendering an equivalent. For property

Proudhon would substitute mdividual possession, the right of

occupation being equal for all men

A complete edition of Proudhon's works, including his posthumous
wntings, was pubhshed at Pans (1875). Sec also P f Proudhon^
5^ etsa correspondance, by Saintc-Beuve (Pans, 1875) ,

fJeauch^rv,
Economte soctale de P /. Proudhon (LiUc, 1807), Spoil P J Proud-
hon,hudehiographvque (Pans, 1867) ,

Marchegay Silhouette deProudhon
(Pans, i368)

,
Pulhtz, P J Pfoxmhcn, setn Leben und seine posiHven

Tdeen (Berlin, 1881); Duhl, P J Proudhon, seine Lehre und setn
Leben (Jena, 1888-1889)

,
Mulbergcr,5#w(ften uber Proudhon (Stuttgart,

1891), Dcfijardins, P J Proxulhcm, sa vie, ses ceuvres et sa doctrine
(Parif, 1890) ,

Mulberger, P. /. Proudhon (Stuttgart, 1899),

PROUST, ANTONIN (1832-1905), French journalist and
politician, was born at Niort on the 15th of March 1832. He
founded in 1864 an anti-imperial \o\xrndX,LaSemainehebdofnadaire
which appeared at Brussels. He was war correspondent to

Le Tenths m the early days of the Fi'anco-German War, but after

Sedan ne returned to Pans, where he became secretary to
Gambetta and superintended the refugees in Pans. He entered
the Chamber as deputy for his native town m 1876, taking his

seat on the left. In Gambetta’s cabinet (1881-1^2) he was
minister of the fine arts, and m the Chamber of Deputies
he was regularly commissioned to draw up the budget ^or the
fine arts, after the separate department had ceased to exist
Prosecuted m connexion with the Panama scandals, he
was acquitted in 18^. From thw time he lived in the closest

retirement On the 20th of March 1905 he shot himself m the
head dying of the wound two days later.

PROUST, JOSEPH LOUIS (1754-1826), French chemist, was
bom on the 26th of September 1754 at Angers, where his father

was an apothecary. After beginning the study of chemistry in

his father’s shop he came to Pans and gained the appointment of

apothecary in chief to the Salpetn^re, ^so lecturing on chemistry
at the musee of the aeronaut J. F Pilatre de Rozier, whom he
accompanied in a balloon ascent m 1784 Next, at Ute instance

of Charles IV
, he went to Spain, where he taught chemistry

first at the artillery s( bool of Segovia, and then at Salamanca,
finally becoming in 1789 director of the royal laboratory at

Madrid. In 1808 he lost both his position and his money by
the fall of his patron, and retired first to Craon in Mayenne and
then to Angers, where he died on the 5th of July 1826 His
name is best known in connexion with a long controvert with
C. L. Berthollet. The latter chemist was led by his doctrine of

mass-action to deny that substances always combine m cxinstant

and definite proportions Proust, on the other hand, maintained
that compounds always contam definite quantities of tbeir con-

stituent elements, and that in cases where two or more elements

unite to form more than one compound, the proportions in which
they are present vary per salium, not gradually In 1799 he
proved that carbonate of copper, whether natural or artificial,

always has the same composition, and later he showed that

the two oxides of tin and the two sulphides of iron always contain

the same relative weights of their components and that no
intermediate indeterminate compiounds exist. His analytical

skill enabled him to demonstrate the inaccuracy of the researches

by which Berthollet attempted to support the opposite view,

and to show among other things that some of the compounds
which Berthollet treated as oxides were in reality hydrates
containmg chemically combmed water, and the upshot was that

I

by 1808 he bad fully vindicated his position Proust also

investigated the varieties of sugar that occur m sweet vegetable
juices, distinguishing three kinds, and he showed that the

sugar in grapes, of which he announced the existence to his

classes at Madrid in 1799, is identical with that obtained from
honey by the Russian chemist J T Lowitz (1757-1804).

Besides papers m scientific pencKhcals he published Indagciciones
<^obre el estaiiada de cobte, la vaplla de estaho y el vidnado (i8ov),
Md^toire sur le sucre de raisins (t8o8), Recueil des mimoires reiaixfs
a la poudre ii canon (18x5)

,
and Es,sa% sur une des causes qui peuvent

ainener la formation du calctd (1824).

PROUSTITE, a mineral consisting of silver sulpharsenite,

AggAsS^, known also as hght red silver ore, and an important

source of the metal It is closely allied to the c'orresponding

sulphantimonite, pyrargyrite, from which it was distinguished

by the chemical analyses of J. L. Proust in 1804, after whom the

mineral received its name. Many of the characters being so

similar to those of pyrargvrite (q v) they are mentioned under

that species. The prismatic crystals are often terminated by the

scalenohedron {20I} and the obtuse rhombohedron {no}, thus

resembling calate (dog-tooth-spar) in habit. The colour is

scarlet-vermilion and the lustre adamantme, crystals aie trans-

parent and very brilliant, but on exposure to light they soon

become dull black and opaque. The streak is scarlet, the

hardness zj, and the specific gravity 5 57. The mode of occur-

rence IS the same as that of pyrargyritc, and the two minerals

are sometimes found together. Magnificent groups of large

crystals liave been found at Chafiarcillo in Chile, other

localities which have yielded fine specimens are Freiberg

and Marienberg in Saxony, Joachimsthal in Bohemia and
Markirch in Alsace. (L J S

)

PROUT, SAMUEL (1783-1852), English watei -colour painter,

was bom at Plymouth on the 17th of September 1783 He spent

whole summer davs, m company with the ill-fated Haydon, in

drawing the quiet cottages, nistic bridges and romantic water-

mills of the beautiful valleys of Devon. He even made a journey

through Gomwall to tiy his hand m furnishing sketches for

Bntton *s Beauties of England On his removal in 1803 to London,

which became his headquarters after 1812, a new scene of

activity opened up before Prout. He now endeavoured to
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correct and improve his style by the study of the works of the

rising school of landscape To gam a livmg he painted marine

pieces for Falser the prmtseller, received pupils, and published

many drawing books for learners He was likewise one of the

first who turned to account in his profession the newly invented

art of lithography It was not however until about 1818 that

Prout discovered his proper sphere. Happening at that time to

make his first visit to the Continent, and to study the quaint

streets and market-places of continental cities, he suddenly

found himself m a new and enchanting province of art All his

faculties, having found their congenial element, sprang mto
unwonted power and activity. His eye readily caught the pictur-

esque features of the architecture, and his hand recorded them
with unsurpassed felicity and fine selection of line The com-

position of his drawings was exquisitely natural, their colour

exhibited the truestand happiest association in sun and shade ,

the picturesque remnants of ancient architecture were rendered

with the happiest bieadth and largeness, with the heartiest

perception and enjoyment of their time-worn ruggedness, and

the solemnity of great cathedrals was brought out with striking

effect. At the time of his death, on the 10th of February 1852,

tliere was scarcely a nook in France, Germany, Italy and the

Netherlands where ms quiet, benevolent, observant face had not

been seen searching for antique gables and sculptured pieces of

stone. In Venice especially there was hardly a pillar which his

eye had not lovmgly studied and his pencil had not dexterously

copied.

See a memoir of Prout, by John Ruskm, m Art Journal for 1849,
and the same author’s Notes on the Fine Art Soaeiy^s Loan Collection

of Drawings by Samuel Prout and William Hunl (1879-1880)

PROUT, WILLIAM (1785-1850), English chemist and physi-

cian, was born at Horton, Gloucestershire, on the 15th of

J

anuary 1785, and died in London on the 9th of April 1850.

Iis life was spent as a practising physician m London, but he

also occupied himself with chemical research He was an active

worker in physiological chemistry, and earned out many analyses

of the products of living organisms, among them being one of the

gastric juice which, at the end of 1823, resulted in the notable

discovery that the acid contents of the stomach contain hydro-

chloric acid, which is sepaiable by distillation. In 1815 he

published anonymously in the Annals of Philosophy a paper
“ On the relation between the specific gravities of bodies m their

gaseous state and the weights of their atoms,” m which he
calculated that the atomic weights of a number of the elements

are multiples of that of hydrogen; and in a second paper pub-

lished in the same periodical the following year he suggested

that the npiorr) vXrj of the ancients is realized in hydrogen,

from which the other elements are formed by some process of

condensation or grouping This view, generally known as

Front's hypothesis,” at least had the merit of stimulating

inquiry, ana many of the most careful determinations of atomic

weights undertaken since promulgation have been provoked

by the desire to test its validity

PROVENCAL LANGUAGE. The name Provaigal is used to

comprehend all tlie varieties of Romanic speech formerly spoken

and written, and still generally used by country people in the

south of France The geographical limits of this infinitely

varied idiom cannot be defined with precision, because it is

conterminous on the north, south and east with idioms of the

same family, with which almost at every point it blends by
insensible gradations. Roughly speakmg it may be said to be
contained between the Atlantic on the west, the Pyrenees and
Mediterranean on the south, and the Alps on the east, and to be
bounded on the north by a line proceeding from the Gironde to

the Alps, and passing through the departments of Gironde,

Dordogne, Haute Vienne, Creuse, Alher, Loire, Rhone, Is^rc and
Savoie. Th^se limits are to some extent conventional. True,

they are fixed m accordance with the mean of linguistic char-

acters; but It IS self-evident that according to the importance

attached to one character or another th^ may be determined
differently.

I. Different Names ,
—^Though the name Provencal is generally
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adopted to designate the Romanic idiom of this region, it must
not be supposed that this name has been imposed by general
consensus, or that it rests upon any very firm historical basis.

In the southern part of Gaul, Romanic developed itself, si^ to say,

m the natural state of language Contrary to what took place

in other Romanic countries, no local variety here raised itself

to the rank of the literary idiom par excellence. While in Italy

the Florentine, m France the French dialect proper (that is to

say, the dialect of the lie de France), succeeded little by bttle

in monopolizing literary use, to the exclusion of the other dialects,

we do not find that either the Marseillais or the Toulousain
idiom was ever spoken or written outside of Marseilles or

Toulouse. In consequence of this circumstance, no name
originally designating the language of a town or of a small

district came to be employed to designate the language of the

whole of southern France
;
and on the other hand the geogra-

phical region described above, having never had any special

name, w^as not able to give one to the idiom.

In the middle ages the idiom was spoken of under various

appellations Ramans or lenga romana was that most generally

used The name was employed by the authors of the Leys

amors, a treatise on grammar, poetry and rhetoric, composed
at Toulouse m the 14th century. But while it is capable of

being applied and m fact, has been applied, to each of the

Romanic languages individually, the term is too general to be
retained m a particular case; though it was revived m the

begmnmg of the 19th century by Raynouard, the author of the

Lexiqueroman Roman or lartgue romane is no longer in use among
scholars to design the Romanic language of the south of France
In the 13th century a poet born in Catalonia, on the southern

slope of the Pyrenees, Raimon Vidal of Besalu, introduced the

name of Ltmoustn language, probably on account of the great

reputation of some Limousm troubadours; but he took care to

define the expression, which he extended beyond its original

meaning, by saying that m speaking of Ltmoustn he must be

understood to include Saintonge, Quercy, Auvergne, &c. {Rasos

de trobar, ed Stengel, p 70) This expression found favour in

Spam, and especially in Cataloma, where the little treatise of

Raimon Vidal was extensively read. The most ancient lyric

poetry of the Catalans (13th and 14th centuries), composed on
the model of the poetry of the troubadours, was often styled m
Spam poesia lemostna, and m the same country lengua lemostna,

long designated at once the Provencal and the old literary Catalan.

The name IVoven9al as applied to language is hardly met with

m the middle ages, except m the restricted sense of the language

of Provence proper, t e. of the region lying south of Dauphm6
on the eastern side of the Rhone. Raimon Feraut, who composed
about 1300, a versified life of St Honorat, uses it, but he was
himself a native of Provence We can also cite the title of a
grammar, the Donatz proensals, by Hugh Faidit (about 1250),

but this work was composed in north Italy, and we may con-

ceive that the Italians living next to Provence employed the

name Provencal somewhat vaguely without inquiring mto the

geographical limits of the idiom so called In fact, the name
Proven9^ became traditional m Italy, and m the beginning

of the i6th century Bembo could write, ‘‘ Era per tutto il

Ponente la favella Provenzale, ne tempi ne c^uali ella fiori, m
prezzo et m istima molta, et tra tutti gli altri idiomi di quelle

parti, di gran lunga primiera Conaosiacosa chc ciascuno, o

Francese, o Flamingo, 0 Guascone, o Borgognone, o altramcnte

di quelle nationi che egli si fosse, il quale bene scrivere e special-

mente verseggiar volesse, quantunque egh Provenzale non
fosse, lo faceva Provenzalmente ” {Prose, ed. 1529, fol. vui.).'

This passage, m whic'h the primacy of the Proven9al tongue is

manifestly exaggerated, is mterestmg as showing the name
Provengal employed, though with little precision, m the sense

m which we now apply it.

* ** The Proven9al speech in the times in which it flourished was
prized and held in great esteem all over the “West, and among all the
other idioms of that region was by far the foiemost, so that every
one. whether Frenchman, Fleming, Gascon. Burgundian, or of what
nation soever, who wished to wnte and versify well, althdUgh he
was not a Proven9al, did it in the Proven9al language

'*
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Another designation^ which is supported by the great authority

of Dante, is that of Itngua d^oco {langue d^oc) In his treatise,

De vulgari eloquto (bk. i chs. viii and ix.), Dante divides the

languages of Latin origin into three idioms, wluch he characterizes

by the affirmative particles used in each, oc^ otl, st, “ nam alii

oc, alii Oil, alii st^ affirmando loquuntur, ut puta Hispani, Franci,

et Latmi/’ As is seen, he attnbutes the affirmation oc to the

Spaniards, which is of course erroneous
,
but there is no doubt

that to the Spaniards he joined more correctly the mhabitants

of southern France, for in the Vtta nuova^ ch xxv
,
and in the

Convmo, 1 . x
,
he speaks of the lingua d'oco as having been long

celebrated for its poets, which can apply only to the language of

the troubadours. The name langue d^oc occurs also as early

as the end of the 13th century, in public acts, but with a different

sense, that of the province of Languedoc, as constituted after

the union of the county of Toulouse to the French king s

dominion in 1271 In the royal acts of the end of the 13th and of

the 14th centuries partes linguae ocatanae or pays de langue d'oc

designates the union of the five seneschalatcs of P^rigueux,

Carcassone, Beaucaire, Toulouse and Rodez; that is to say, the

province of Languedoc, such aS it existed till 1790 Some
scholars, following the example of Dante, still actually use the
term langue d'oc in opposition to langue d'out ;

but these names
have the inconvenience that they take such a secondary fact as

the form of the affirmative particle as an essential chara(tci

Moreover, it can hardly help to distinguish the other Romanic
languages, as langue de si would cause a confusion between
Italian and Spanish Provencal, without being entirely satis-

factory, Since in principle it applies solely to the language of

Provence, is, notwithstanding, the least objectionable name that

can be adopted. In addition to its being m some sort conse-

crated by the use made of it by the Italians, who were the fii st

after the Renaissance to study tlie works of the troubadours,

it must not be forgotten that, just as the Roman provtncia, m
which the name originated, extended across the south of Gaul
from the Alps to Toulouse and the Pyrenees, so still in the middle

ages provtnaa, provtnaales, were understood m a very wide sense

to designate not only Provence strictly so called, i e the present
departments of Alpes Maritime^, Basses Alpes, Var, Bouches du
Rhone, but also a very ( onsiderable part of Languedoc and the

adjacent countries Thus in the 12th century the chronicler

Albert of Aix-la-Chapelle (Albertus Aquensis) places the town of

Puy (Haute Loire) in Provtneta

2 General Characters of the Language in its Ancient State—
The Proven9al language, within the limits above indicated,

cannot be said to ^a^e any general characters really peculiar

to It Such of its characters as are found in all the varieties of

the language are met with also in neighbouring idioms
,
such as

are not found elsewheie are not general characters, that is to

say, are manifested only in certain varieties of Provencal. In
reality Provencal language does not designate, properly

speaking, a linguistic unity; it is merely a geographical

expression

Tome or Accented Vowels —Latin a is preserved in an open
syllabic a m a r e, amar, a m a t u m, amat, as well as in a closed
syllable c a r n e m, earn This character is common also to the
Romanic of Spam and Italy, but it is one of the best distinguishing

marks between Provcn;.al and French, for, to the north, this a,

when in an open syllable, does not pass beyond a line which would
run approximately through Blaye, Coutras (Gironde), Riberac,
Nontron (Dordogne), Bellac (Haute Vienne), Boussac (Creuse),

Montlu^on, Gannat (Alher), Montbnson (Loire) Starting eastward
fiom Lyons or thereabouts, there appears a notable linguistic fact

w'hich IS observable m varied proportions in the departments of
Ain, Is^re and Savoie, and in Romanic Switzerland. This is, that
accented Latin a in an open syllable, when preceded by a moutllure

or palatalization (whatever the origin of this), becomes e\ on the
contrary, when there is no moutllure, it remains a Thus we find in
the Meditations of Margiiente d'Oingt (Lyons, c 1300) ensennter,
delettier, as against destrrar, recontar, regardar. Of these two endings,
the former, is that which is found regularly in French, the second
that which is regular in IT Pure Pr, would have -ar in both cases
(ensenhoTt delettar, destrrar, &c )

,

Fr would have -ter (ensetgmer^

delitter) and -er (desirer) G. I Ascoli lias given the name of Franco^
Provencal (Jranco-provenzale) to the varieties of Romanic in which wc
find this duality of treatment m Latin a, according as it was or was

not preceded by a palatalized sound Lat I, i become close 9

(Ital e chtuso
,
Fr ^) h a b r e, aver, credit, ere, m e(n)s e m, mes,

(idem, fe, p i I u m, pel. This character is not only common to

Italian and Spanish, but also extends over the French domain on
its western side as far as Bntanny. Certain exceptions noticed m
French do not occur in Pr thus mereSdem, cOra, pi(e h)e-

(n)s um, venenum, which give in Fr merct, are, pris, ventn,
where we should have expected mercet, cetre, preis, venetn, give

regularly in Pr merce, cera, pres, vere Lat d preserves, as in Italy,

the sound of open e (Ital e aperto) p 6 d e m, pe, 1 6 v a t, leva,

1 e p o r e m, lehre In certain determinate cases, this e, from about
the 13th century onwards, may diphthongize to %e 6 go, eu, then
teu, h o r 1, er, ter, f 6 r 1 o, fer, per Lat I is preserved, as in all the
Romanic languages a m i c u m amt, r I p a. nba I^t i is treated
like i long when it precedes (with hiatus) another vowel p i u m,

p 1 a, piu, pxa, via, via, 1 1 g a t, ha Lat d,xi result in one and the
same sound, that of Ital u, Fr. ou (Eng 00), The same pheno-
menon takes place in the north of Italy and in the Romanic of

Switzerland This sound, which is styled by the Donat Proensal
the o estrext (close o), is usually symlx)lized m the early texts by
simple o, and is thus confounded in spelling, though not in pronun-
ciation, with the open 0 (0 larc of the Donat Proensal)

y
which comes

from Lat 0 Lat u becomes u (i e Fr u), as all over France, and
also in part of north Italy m ii 1 u m, mur (

= miir), durum, dur
(-=:dur) Lat au is rigoiously preserved over the whole extent of

the IT domain c a u r u m, aur, a 1 a u d a, alauza, pauperem,
paubre At picsent the puservation of Lat au does not extend
much outside the Prov domain, it is, however, found in ceitain
parts of the Ladina zone in Switzerland (upper Rhine valley), and
in Fnuli, and it is to be supposed to have been once general over the
whole of lliat zone It is attested as late as the i6th century in

the Vaudois vall^s of I^iedmont, and there are also examples of it

in old Catalan Elsewhere the diphthong has regularly become open
0 (a u r u m, Ital and Span oro, rr or, Ac ).

Atonic Vowels —The atonic vowels (i e vowels of the unaccented
syllables) which precede the accented syllabic present no very
characteristic phenomenon

,
but it is otheiwise with those that follow

the accented syllabic, the post-tome vowels The Pr is one of the
Romanic idioms which, like the Fiench, but unlike the Castilian and
many dialects of Italy, admit of only one syllable after the accent
But the rules arc not quite the same as in French, and in some
exceptional cases real proparoxytones seem to have been preserved
by ancient documents In French the only vowel which can stand
after the accented syllabic is “ « feminine,'* otherwise called “ e

mute ** In Piov a and e are the most frequent vowels in this

position, but t and o also occur In French the first of the two post-
I tome vowels of a Latin proparoxytone always disappeais; in Prov it

I tends to be piescived when followed by one of tne consonants n,

r, l,d ' t e*r m 1 n u m, te'rmen, ho m in e m, 0 men, a n g e 1 u m,
a ngel, s e c a 1 e m, se guel, ere sccrc, cret sser, 1 e p 1 d u m,
ie be Wc have some instances of two syllables being retained after

' the tonic in the extreme south and south-east dime negue (dies
I

dominie a), caro negue (canonicus), mo negue, mo neea
I (m o n a c u s, m o n a c a), wa nega (m a n 1 c a, a handle), ca nebe
(cannabis), later dtmergue, canorgue, morgue, morga, marga,

I carbe
,
however, when such apparently proparoxytomc forms appear

in poctiy, the ending -egue, -ega, -ebe counts only as one syllable,

I
from which it appears that the copyist, not the author, is icsjxinsible

for them. Again, names of places ending in -ameus, -onicus, as
Colontcus, De- 4thatiamcus, Domtnittanicu’:, Ac

,
now Colorgues,

Dassargues, Domessargues. in department Gaid, appear in the 12th
and 13th centuries as Colonegues, Dazane^ucs, Domensanegues
Moreover Prov presents in ct rtain words coming from Latin propar-
oxytones the trace of forms which (like Italian) admitted two atonic
vowels after the accented syllable thus we ha\e porte que and
Po rgue (p o r tic urn), Fabre ga, a place name, and fa rga
(fa brica), perte*ga and pe rga (p e rtica), feme na and
fe mna (f e m 1 11 a) We have also lagre ma (la c r y m a), but a
form accented like Fr larme docs not exist There seems to be no
doubt that these forms, in which a displacement of the Latin accent
IS observcel, were at an eai her period pronounced as propaioxytones
(po rtegue, fa brega, pe rtega e*mena, la'grema).

Consonants ,—The boundary usually recognized between Prov
and French is founded upon linguistic charpctcrs furnished by the
vowels, especially a, if it had been determined by characters fur-

nished by the consonants, the line of demarcation would have to be
drawn farther south, because the consonantal system which is

regarded as proper to French really extends m its main features

over the northern zone of the Provcn9al region as defined above
As with the vowels, only a few of the salient facts can here be
indicated C initial, or second consonant of a group, before a
(caballum, mercatu m), preserves its Latin sound (^k) m the

greater part of the Prov region But in the northern zone it takes

the sound of tch (Eng ch in chin) as in Old French, and this sound is

still pretty well preserved, although there is here and there a ten-

dency to the present sound of ch in Fr (~sh Eng) The place

names Castellum. CastanStum. Casale give Chastel,

Chastanet, Chazal, in Dordogne, Haute Vienne, Corrdze, Puy de
Dome, C^tal, Haute Loire, the north of Loz6re, of Arddcho, of
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Drome, of Ib^rc, and of Hautes Alpes, and Castel, CastanH, Cazal,
farther to the south Analogously, g mitial, or second consonant
of a group, followed by a, becomes

j
e dzh—O Fr and Eng

; in

'jam) in the same zone
;
G a r r i c is Jarri'ja, Jama in Dordogne,

Coneze, Cantal, Haute Loire, Is^re, and Garrtga farther south
Between two vowels t becomes edat, emperador, nadal, amada
aetatem, imperatdrem, natal e, am 3.ta) This was
also the case in O Fr until about the loth or iith ccnlu^ {honuveCie

,

emperedur, lavadures, &c
,
in the Life of St Alexis) But in the

northern zone tins d, representing a Latin f, f(‘ll awav as early as in

French Inan i ith-centiii y text from the environs of Valence we read
muraor, coroaa (m u r a I 6 r e in, corrogata), Fr. corvee
(P Meyer, Recueit d’anciens textes, Proven9al section, No 40)
In the soutli, Latin d between tw^o vowels was preserved almost
everywhere until about the middle of the 12th century, when it

became z (as m Fr and Eng zero) cruzel, azorar, auzir, vezer

(c r u d e 1 c m, a d o r a r e, a u d i r e, v 1 d 5 r c) In the 14th and
15th centuries this z, like every z or s soft of whatever origin, was
liable to become r (lingual, not uvular), at^rtr, veren (a u dire,
V 1 d c n t e m) In Bearn and Gascony d remained

,
but in the

northern zone Latin d, instead of changing into z, r, disappeared as
m French and quite «is early The poem of I^ethius, of which the MS
IS of the nth century, shows m this respect great hesitation

eg d preserved in chadett, credet, iradar, veder (c a d e n t e m
‘^credd dit, *t radar o, vidcre), d fallen away in creessen,

feeltat, traazo, ve ut, par (^c r c d c s s c n t, f i d c 1 1 1 a t e m, •tra-
d a 1 1 6 n e m, *v i d u t u m, p pie ofvidert.fidarc) One of
the mobt general facts in Pi is the habit of rejecting Latin final t,

of which examples to any number are presente ti by the veibs In
trench this t w^as formerly retained when it tollowcd a vowel W'hich

remained, aimet, entret (a m a t, intrat), and still remains (in

writing at lea^t) when, in Latin, it follows a consonant, atment,
fait, vif (a m a n t, f a c 1 1, ^f a c t, v 1 v 1 1, *v 1 v t)

,
but in Pr the

t is dropped in all cases, even in the most ancient texts* aman
fai, viu Yet in the northern /one wc lind the t retained in the
31 cl per. pi of verbs, -ant, -ont (Lat -a n t, -u n t) H has gone
completely (or at least only appears through orthographic tiadition,

and very intermittently, (h)erba, (h)onor, {h)umtl, Lc), not only
in words of Latin origin, w Inch is the case in Old French but 1 v en m
Teutonic woids (anta, ardit, arenc, ausberc, elm, Fr honte, hardi,

haveng, haubert, heaume, with h aspirated) By this featuie, the
northein limits of which are not yet well detcnnincd, the Pi ovenial
attaches itself to the Romanic of the southern countries N final,

or standing in Latin be tween tw o vowels of which the second is to bo
dropped, disappears m the whole central part of the Ih domain
gran gra, ben be, en e, ven ve, fin fi, un u (g r a n u m, be n e, 1 n,

V c n 1 1, f 1 n e m, u n u m). Ihe forms with n belong to the eastern
pait (left of the Rhone) the western p<»rt (flascony, but not B6arii),

and the region of the Pyrenees It is possible that this loss of n
went along with a lengthening of final vowel, at lea^t, in B^arnese
when the n falls away the vowel is doubled caperaa, bestt, boo
(capelianum, vicinum, bonu m), <5lc

Th< se are the most important charactcustics of the consonants
m relation to the extent of space over which they prevcUl Others,
which appear only within a more limited area, are perhap® more
curious on account of their strangeness It w'lll suffice to mention
a few* which belong to the distnct bounded on the west and south
by the Atlantic, the Basque provinces and the lYreaces, and
which extends northward and eastward towards the Garonne and
its affluents, as far as the Gironde (This includes B^arn, Ifigorre

and Gascony )
Here the sound v no longer exists, being replaced

generally by b. between two vowels, in Gascony, by u with the
sound of English w Initial f assumes a prosthetic a. arram, arre,

j

Arrobert (r a m u m, r c m, R o b e r t u m) LI between two vowels I

becomes r aperar, caperan, or (B^arn) caperaa, hera, era (apel-
lare, capellaniim, bell a, ilia) On the contrary, at the
end of words (viz in Romanic) ll becomes g ox t, the former
change seems to belong rather to Hautes and Basses Pyrbnbcs,
Landes, the latter to Gironde, Lot ct Garonne, Gers: eg, ed, et

(ille), arrasteg, -ed, ^r a s t e 1 1 u m), casteg, -ed, (c a s t c 1 1 u m),
capdeg, -ed, -et fc a p 1 1 e 1 1 u m), whence Fr cizdet (m lOth century
capdet, originally a Gascon word) For further details upon the
consonants m this region of south-west France see Romania, m
435“43S» V 368- -569.

Flexion —Old Provencal has, like Old French, a declension con-
sisting of two cases for each number, derived from the Latin nomina-
tive and accusative In certam respects this declension is more
in conformity with etymology in Proven9al than in Old French,
having been less influenced by analogy The followang are the types
of this declension, taking them in the order of the Latin declensions.

(1) Words m -a commg from Latin ist decl
,
increased by certain

words coming from I^tin neuter plurals treated in Prov. as feminine
singulars, one form only for each number; sing causa, pi causas

(2) Words of the Latin 2nd decl ,
with a few from the 4th

;
two forms

for each number: sing subject cavals (cab a 11 us), object cavcU

(c a b a 1 1 u m) • pi subject caval (c aba Hi), object cavals (ca-

bal I 0 s (3) Words of Latin 3rd decl. Here there are three Latin
types to be considered The first type presents the same theme and
the same accentuation in all the cases, eg, cams. The second
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presents the same accentuation in the nominative singular and in
the other cases, but the theme differs . c o m e s, c o m 1 1 e m. In
the third type the accentuation changes . pecca tor, pecca-
t oT e m ihe first type is naturally confounded with nouns of the
2nd dccl sing subj cans or cas, obj can or ca The second and
third types are sometimes followed in their original variety, thus
corns answers to c o •m e s, and co • mte to c o m 1 1 e m But it

has often happened that already m vulgar Latin the themt of the
nominative sin^lar had been refashioned after the theme of the
oblique crises They saidm the nom sing hercdis, parentis,
principis, for hci cs, parens, princcps Consequently
the dilferencc both of theme and of accentuation which existed in
Latin between nominative and accusative has disappeared in Pr
This reconstruction of the nominative singular after the theme of
the other cases takes phice in all Latin words in -as (except abbas), in
those in -10, in the greatt r part of those m -or, at least in all those
which have an abstract meaning Thus we obtain hontatz (boni-
t a 1 1 s for b o n 1 1 a s) and bontat (bonitatcm), ciutatz (c 1 vl-
t a 1 1 s for c 1 v 1 1 a s) and ciuiat (c 1 v 1

1

a t e m) . amors (a m o r i s

for a m o r) and amor (a m o 1 e m) All jirescnt participles in tlie

subject case singular are formed in tins way upon refashioned Latin
nominative s amans (a m a n 1 1 s for a m a n s), amant (a m a n-
t c m) It IS to be remarked that in regard to feminine nouns Pr is

more etymological than French In the latter feminine nouns have
generally only one form for each number bonU for the subj as well
as for the obj case, and not bontis and bonU, in Pr on the contrary
bontatz and bontat Still, in a large number of nouns the origiiuil

dillcrencc of accentuation between the nominative singular and the
other cases has been maintained, whence there result two very
distinct foirns for the subjunctive andobjcctivecases. Ofthesewords
it IS impossible to give a full list here , wc eonfine ourselves tothccxhibi-
tion of a few types, remarking that these words are above all such as
elesignatc peisons a has aba /, pa <itre pasto r,i>or soro r,cantai re

cantado r (c a n t a t o r, -6 r e m), cmperai re emperad or, bar baro
,

compa nh companho
,

lai ,e latro (1 a t r o, -6 n e m) To this

class belong various proper names E*ble Eblo
,
Gui Ouio

,
Uc

Ugo A few have even come from the 2nd decl
,
thus Pei res

Peiro
,
Poni> Ponso

,
Ca rla, Carlo, the vulgar Latin types being

Petrus, -6 n e m, P o n 1 1 u s, -6 n e m, Carolus, -6 n c m
(On this peculiarity of the vulgar Latin declension, see Philipon, m
Romania, xxxi 213-228) Wc may mention also geographical
adjc‘Ctives, such as Breto

,
Bergo nhz Bergonho

,
Ga%c Gasco

,

&c The plural of the 3rd dccl is like that of the second subj
aha t, soro r, cantado r, empevado r, baro

,
companho

, latro ,

ob) aba tz^ soro rs, cantado rs, emperado »$, baro s, companho s,

latro 9, as if the Latin nominative pi had been abb^ti, sor6ri,
cantatOri, &c. It is barely possible that such forms actually
existed in vulgar Latin, no liace of them, howivtr, is found in

the texts, save m the glosses of Cassel (8th ceutury), s a p 1 e n 1

1

foi s a p 1 c n t e s, and m a great many ancient charters j) a r e n t o-

r u m, which implies a nominative p a r c n 1 1. The words of the
4tli and 5th declensions present no points rctjuinng mention here

This dc'clension of two cases is a notable character of the whole
Romanic of Gaul, north as well as south, t e French as well as
Provencal It mubt be noted, however, that in the south-west it

existed only in a very restricted measure In the old texts of

Gascony it is no longer general in the 13th century. In B^arn it

appears to have been completely unknown, the nouns and adjectives
having only one form, usually that of the objective case. In Catalan
poetry its apphcation is ollcn laid down in the 13th ctntury, but
as the charters and documents free from literary influence show no
tiace of it, its inti oduction into the poetry of this country may be
assumed to be an artificial fact In the icgion where it is best
observed, i ^ in the centre and north of the Proven9al territory,

I

It tends to disappear from ordinary use already m the 13th century
The poet-grammarian Raimon Vidal of Besalii, who flourished

about the middle of the century, points out m various troubadours
transgressions of the rules of declension, and recognizes that in

colloquial speech they are no longer observed The gencr^il tendency
was to retain only a single form, that of the objective case.

For certain words, however, it was the subjunctive form which sur-

vived. Thus in modern Pr the words in the ending -at •re (answering
to Lat. -a t o r) are as frequent as those in -adou (repr. -a t 6 r e m)
But there is a slight diflcrcnce of meaning between these two
suffixes

Adjectives, generally speaking, agree in flexion with the nouns
But there is one fact particular to adjectives and past participles
which IS observed with more or less regularity in certain 12th and
13th-century texts There is a tendency to mark more clearly than
in the substantives the flexion of the subj pi,, chiefly when the adjec-
tive or participle is employed prodicativ ely Ihis is marked by the
addition of an t, placed, according to the distnct, either after the
final consonant, or else after the last vowel so as to form a diphthong
with it. The following are examples from an ancient translation

of the New Testament (MS. in library of the Palais Saint-Pieire.

Lyons, end of X3th century) “ Die a vos que no siatz consirost

(ne solliciti sitis. Matt. vi. 25) ,

** que siatz visit d*els (ut vidcamim
ab eis, Matt. vi 1),

" c davant los reis els princens stretz menadi ”

(et ad praesides et ad reges ducemini, Matt, x 18) In charters of
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tho 1 2th and 13th centimos w« find m the snbj case pi

,
and

oapecially in this predicative use, pa^ig, cerHfiaih^ acossatlhaih,

representing pagati, certificati, adconsiliati.
A mndlar pocuhaiity is noticeable also in masculine substantivcis,

but appi»ars only m a very limited number of texts, so aujul^ auselh

[Lat. avicellil (see A I'homas, in Rontania, xxxrv. 35
It IS in the verbs that the individuality of the cMerent Romanic

idiomh manifests itsclt most distinctly At a very early date the

etymological data were crossed, in various directions and divers

manners according to the countiy, by analogical tendencies The
local varieties became little by little so numerous in the Romanic
conjugation that it is not easy to discover any very characteristic

features observed over a territory so vast as that of which the limits

have been indicated at the commencement of this article The
following are, however, a few
The infinitives are in -re, -tr, corresponding to the Lat

-a.re^-Sre, - 6re, - ire, respectively, as in the whole Romanic
domain, the conjugation in 'ar is the most numerous. The tabJe

of verbs, which forms part of the Pr grammar called the Denatz
Proensals century), contains 473 verbs m -«r, 101 in -6y and
-re, 115 in -tr In the -ar conjugation we remark one v<irb from
another conjugation . /ar (cf. Ital. fate) from f a c e r e The con-

jugations in -ir and -re encroach each upon the territory of the
other The three Lat verbs cadfire, capSre, sap^^rc have
become verbs (caze r, cabe r, sabe'r) as in Pr cMmv^ -cevotr

{fecevmf)^ savotr, and sevtTal other verbs waver between the two
crede ‘r, creer, and cret re {cr e d 6 r e), qiiere r and que rre (q u a e-

r 6 r e) This fluctuation is most frequent in the rase of verbs which
belonged ongmallv to the -ere conjugation arde r and a rdre^

plare r and plat 're, taze'r and tai re (a r d € r e, p 1 a c 6 r e,

t a c i r e) Nevt to the -ar conjugation, that 111 -tr is the one
which lias presiTved most formative power As in the other
Romanic languages, it has welcometl a I irge number of German
verbs, and has attracted several verbs which etymologically ought
to have belonged to the conjugations in and -rs emphr
1 m - p 1 P r e), (g a n d 6 r e), cosxr (c o n s 11 e r e), erebtr

(e r i - p 6 r e), fupr (f u g C r e)
,
seguir (*sequcre^sequi)

also segre

Excerpt in the -ar conjugation, the ending of the infinitive docs
not determme in a regular manner the mode of forming the different

tenses. The present participles are divided into two senes
those in -an (<h>j sing

)
for the first conj

,
those in -en tor the others

In this the Pr df9tinguish< s itself very clearly from the French, in

which all present participles have -ant There is also m Pr a
participial form or verbal adjective which is not m<t with in any
other Romanic language, except Rumanian, where, moreover, it is

employed in a different sense, this is a form in -do r, -dot ra, which
supposes a Latin type - tfirius, or-tiirius, the souse is that of

a future participle, active for the irrtransitive verbs, passive for the
transitive endeventdo r, -dot ra, " that is to happen fasedo r,

-dot ta, “ that is to be done ", puntdo r, -dot ra, " to be punished."
In connigation properly so called ve may remark the almost com-
plete (hsappearance of the Lat preterite in -dt /, of which traces are

found oifly hi texts written in the neighbourhood of the French-
speaking region, and in B^'am In return, a preterite which seems
to have been suggestc'd by the Latin d € d i, s t e 1 1, has increased

and become the type of the tense almost everywhere m the ar
conjugation, and in many verbs m -^and-r^ aniet

,
ame sf,ame 1

,

am» m, ame iz, ante ron In French there is a form like this, or at
least liaving the same origin, only In a small number of verbs, none of

which belong to the first conjugation, and in these only in the 3rd
pers. sing and pi {perdtit, perdterent, entendtet, entendierent, &c

)

It IS well known that reduplicated preterites had neatly multiplied
m vulgar Latin there have been recovered such forms as a s c e n-

diderat, ostendedit, nandiderunt, adtendedit
I n c e n d i d e r a t, &c (see ^chuchardt, Vo^ahsmus d^s Vulgar-
lafetns, i 35, 111. 10, ct Romania, n 477) But, in order to explain
tho Pr form -et, -et (with open we must suppose a termination
not in -

1

d 1 or - 6 d 1, but in - 6 d 1 In the western region the 3rd
pers sing, is generally in -et,, probably by analogy with preterites
like hec, crec, dec, sec, formed after the Latin type in - u 1 Another
notable peculiarity, of which Old French shows only rare traces, in

texts of a very remote period, is the preservation of a preterite in

-ara or -era, derived from the Latin pluperfect, ama ra or ame'ra,
" I loved " The former, which is rare, comes directly from Lat,

a m r a m, the latter has been influenced by the ordinary preterite
in This preterite is used with the sense of a simple past, not of
a pluperfect, and consequently is an exact doublet of the ordinary
preterite, which explains how it was at length eliminated almost
everywhere l>y the latter, of vdiich it was a mere synonym But it

remained m general use ^th the sense of a past conditional * ama •ra
or ame'ta, "1 should have loved," /ora, “ I should have been."

3. Modern Provencal—In consequence of political circum-

stances the Provencal ceased to be used for administrative as

well as literary purposes about the 15th century, in some places

a little sooner, m others later (notably in Btern, where it con-

tinued to be written as the languageof ordinary use till the 17th,

and even in some places till the 1 8th century). The poems in local

dialect composed and printed m the i6th century, and on to
our own day, have no link with the literatme of the preceding
period. Reduced to the condition of a patcis, or popular dialect

simply, the idiom experienced somewhat rapid modifications.
Any one who *^hould compare the poems of Goudelm of Toulouse

(1579^1649) with those of a Toulousain troubadour of the 13th
century would be astonished at the changes which the language
has undergone. Yet this impression would probably be exag-
gerated. In order to make a rigorously accurate comparison of

the language at the two epochs, it would have to be written

m the two cases with the same orthographic system, which it

IS not. The first writers of Proven9al, about the loth or iith

century, applied to the language the Latin orthography, pre-

scrvnng to each letter, as far as possible, the value given to it

in the contemporary pronunciation of Latin To express
certain sounds which did not exist 111 Latin, or which were not
there clearly enough noted, theie were introduced little by
little, and without regular svstem, various conventional sym-
bolizations such as Ih and nh to symbolize the sound of I and n
mouiUees, From this method of proceeding there resulted an
orthographic syscem somewhat wanting in fixity, but which from
Its very mstability lent itself fairly well to the variations winch
the pronunciation underwent m time and locality. But, the

tradition having been mte.rupted about the 15th century,

those who afterwards by way of pastime attempted composition
in the patois fonned, each for himself apart, an orthography
of which many elements were borrowed fiom French usage
It IS evident that differences already considerable must be
exaggerated by the use of two very distinct orthographical

systems. Nevertheless, even if we get quit of the illusion

which makes us at first sight suppose differences of sound where
there are merely different ways of spelhng the same sound, wc
find that between the 14th and i6th centuries the language
underwent everywhere, B6irn exc'eptcd, great modifications

both m vocabulary and grammar. The Proven9al literature

havmg gradually died out during the 14th cenlurv, the vocabu-
lary lost rapidly the greater part of the terms expressing general

ideas or abstract conceptions. To supply the place of these,

the authors who have written m the paiots of the south during

the last few centuries have been obliged to borrow from French,
modifying at the same time their form, a multitude of vocables

whi( h naturally have remained for the most part unintelligible

to people who know only the patois. In this case the adoption
of foreign words w«is excusable, but it did not stop here. Little

by little, as primary instruction (now compulsory) was diffused,

and introduced, first in the towns and afterwards m the villages,

certain knowledge of Fiench, words purely French, have teen
introduced mto use m place of the corresponding dialect words
Thus, one hears constantly in Provence pc ro, me ro, fre to,

forms adapted from French, instead of pairCj maire^ fratrCy

cacha {cahha* Fr. cachet) mstead of escoundre, &c.

In the phonology, the modifications are of the natuial order, and
so have nothing revolutionary The language lias developed locally
tendencies which certainly already existed dormg the flourishing
period, «ilthough the ancient orthography did not iccogmze them
Of the vowels, a tonic is generally preserved , a« in an open syllable
becomes d (open) in part of the departments of Aveyron, Lot,
Dordogne, CoiTdze, Cantal and south of Haute Loire gro (g r a-

nu ml, mo (m a n u m), po (pane m). This nasalized a must
have nad a particular sound already m O. Pr

,
for it is quaUfled

in the Donate Proensals (ed Stengel, p 49) as a e^trexi (= close or
narrow a) A feature almost general is the passage of post-tome a
into 0 terro, amavo, amado (terra, a ra a b a t, a m a t a) In
many places, particularly m the east, examples of this change occur
as early as the end of tlie 15th centuiy. But even yet tliere arc a
few cantons, notably Montpellier and its neighbourhood, and also

Nice, where the ancient post-tome a is preserved It is remarkable
that the Latin diphthong au, which had become simple 0 in almost
all Romanic lands at the date of the most anoient texts, is to this

day preserved with a very distinct diphthongal sound everywhere in

the south of France
In the morphology , theleadmg feature of modern Provencal is the

ever greater simpUncation of ^ammatical forms Not onlyihave the
two forms (nominative and objective) in each number, in nouns anti

adjectives, been reduced to ono—tais reduction manifested itself

in ordinary use already in the 14th century—‘but in many places
there no longer remams any distmction between the smgular and
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the plural. In a great part of the south teu (e g o) does duty as an
objective, me or mt being very restricted m use In part of Dr6mc
It IS the other way, mt being substituted in the nominative for teu,

Which It has completely displaced It is perhaps in conjugation
that the greatest changes from the older form of the language are
seen Analogy, basing itself upon one or another much used form,
has acted with immense force, tending to make general m the whole
conjugation, without any regard to the onguial classes to which
the various verbs belonged, certain terminations, chiefly those

which were accented, and thus apyieared to the jx)p\ilar instinct to
have more significance The result, if the tendency were carried

the full length, would be the reduction of all the three conjugations
to one Perhaps before this point is reached the patois of the south
will themselves have disappeared As the endless modifications
which the language undergoes, in vocabulary and grammar alike,

develop themselves m differemt directions, and each over an area
diflerentlv circumscribed, the general aspect of the language becomes
more and more confused, without the possibility of grouping the

endless varieties within dialectal divisions, there being hardly any
case in which a certain number of phonetic or morphological facts
present themselves within the same geographical Inrnts The
custom lias been adopted of roughly designating these varieties by
the name of the ancient provinces in which they appear / imoustn
(divided into litgh and low Ltmousin), Matchese, Auvergne^e,
Gascon, Bdamese, liouergat, Langufdoctar, Ptovencal,

,
but these

divisions, though convenient m use, corrt.spond to no actualities

Niraes and Montpellier are m Languedoc, and Arles and Tarascon
arc in Piovcnce, nc\ertbelcss thi. dialect of N’mes leseiublcs that of

Ailes and Tarascon more than that of Montpellier

Texts—For the history of the Provcn9al in all its vaiieties there
are many more materials than for any other Romanic language, not
excepting even Italian or French The literary texts go back to the
loth or nth century (see below) i'or phonetic purposes many of

these texts aie of secondary value, because the MbS in which they
have reached us, and scvcial of wdiich cspvcially for the poetry of

the troubadours, are of Italian origin, have altered the original forms
to an extent which it is not easy to determine, but we possess a
countless number of charters, coutunies, legulations, ac<ounts,
registers of taxation, 'which are worthy of absolute confidence

—

first, because these documents are m most cases original, and,
secondly, because, none of the dialectical varieties having raised
Itself to the rank of the literary language, as happened m France
with the central (Parisian) variety and in Italy with the Florentine,

writers never liad the temptation to abandon their own idiom for
another For a selection of that kind of documents s<e P Meyer,
Documents Imgutstiques du mtdt de la France (vol i, 1009, in 8vo,
contaming the documents of Ain, Basses Alpes, Hautes Alpes, Alpes
Mantimes) It is proper to add that Provencpl possesses two ancient
grammars of the 1 3th century (the earliest compiled for any Romanic
idiom)—the Donatz pioensals and Razos dc irobar (sec below,
Provencal Literature) Although very short, espeaally the
second, which is a collection of detached observations, they furni^
valuable data Ihe X4th-century Leys d’amors presents the lan-

guage m a somewhat artificial stato—-the written rather than the
spoken language

Bibliography i Ancient Condition —There does not exist

any comprehensive work upon the Proven9al whence to obtam a
precise idea of the history of the language at its different epochs
Dicz’s GrammeUtk der romantschen Sprachen is still the groundwork
It gives, especially in the 3rd ed (18O9-1872), the last revised by the
author, the results of extensive researches conveniently arranged
But Diez had only a slender knowledge of the language in its present
state, and in his time phonology had made little progress The
French translation of MM G Pans, A Brachet and Mortl-F^atio
(Pans, 1873-1876) was to be completed by a supplementary volume,
but this expedient had to be abandoned, it having been recognized
that what was wanted was not a supplement but a general recast
Meyer-Lubke’s Grammattk dot romamseken Sprachen (Leipzig,

1890-1899, tr, trans , with mdexes, 1890-1906), though repre-
senting a more advanced state of Romance philology, is marred
by an unusual number of inaccuracies, and is of little use for the
study of Proven9al The “ Rechcrches philo^ogiques sur la languc
romane," and “ R^um6 de la grammaire romane," published by
Kaynouard at the beginning of vol 1 of his Lexique roman (1838),
are entirely out of date The " Tableau sommaire des flexions

provcn9ales,*' published by K Bartsch. in the Chrestomathte proven-

fale, though much improved in later editions, is incomplete and often
erroneous Better is the tntrodunone grammattcale to V Crescmi’s
Manualetto provenzale (2nd ed., 1905) Grandgent*s Outline of the

Phonology and Morphology of Old Provencal (&ston, 1905) is also

to be recommended ^t the actual state of our knowledge of

ancient Froveii9al must be sought m a great number of scattered

dissertations or monowaphs, which will be found especially in the
Romania, the Revm ae la socitU pout VHude des languez rotnanes,

and’ other periodicals, to which may be added some academic disser-

tations pubh$hed mainly in Germany, and the special studies upon
the language of particular texts prefixed to editions of these As to
dictionaries, the Lexiqne roman, ou dictionnatre de la langue des
troubadours, by Raynouard (6 vols. 8vo, Paris^, 1836-1844), can
alv/ays be used with advantage. It has been largely supplemented
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by Professor E Levy m Iks Provenzahsches Supplement-Wdrterbuck
(5 vols

,
Leipzig, 1892-1910, stops actually at letter P) The numer-

ous special V ocabulancs appended by editors to \oxts pubhshed b^
them cannot be neglected These yield a considerable number of
words, cither wanting or wrongly explained in the Lexique roman

2 Modern I o.m —The most useful gtammatical works (ill done
with msuflicitnt knowleage of phonology, and under the precon-
ceived idea that there exist dialects with definite circumscnption)
are J B Andrews, Essai de grammaire du dialecte mentonais [Men
tone] (Nice, 1878), see also his " Phon^tique mentonaise," m
Romania, xu. 394, Cantagrel, “ Notes sur I'orthographie et lapronon-
eiation langiiedocienne,'" prefixed to La Canson de la Lauseto, by A
Mir (Mortpi llicr, 1870), tliabaneau, Grammaire limousine (Pans
1876) refcriing especiallv to the variety of Nontron, in the north
of P6rigord (Dordogne)

,
Constans, Essai sur I'hisUnye du sous-

dialecte du Rouergut (Montpellier and Pons, 1880)
,
Lespy, Grammaire

biarnatse (and ed
,
Pans, 1880), A Luchaire Etudes sur les xdiomcs

pyrMens de la region fiancotsc (Ians, 1879), Moutier, Grammaire
dauphtnoi^e, dialccic de la valUe de la Didme (Montehmar 1882),
Ruben, “ lituclo sur le patois du llaut Limousin," prefixed to Poems
by J Foucaud, in the Limouain patois (Limoges i8oo) I ar
superior in cv^ery respect are Alfred Dauzat's essays on the language
of North Auvergne PhonHique historique du palots de Vinzetles
(Pans, 1897), Morphologie du patois de Vtn dies (Pans 1900).
Geographic phontHtque d’une rdgton de la Passe Auverme (Pans^
1900) As to dictionaries, we niav mention, among others,

Andrews, \ ocabulaire frcnQais-mentonais (Nice, 1877), Azais’
Otctionnaire des tdiomes roman*: du. mtdt de la f ranee (3 vols 8\o
Mon^cllier, 1877), takmgfor its basis the dialect of Bdzici s

,
Chabrand

and De Rochas d’Aiglun, Patois des Alpes Coitiennes et en parttcuher
du Queyras (Grenoble and Pans, 1877) ,

Conzinie Dictionnazre de la

langue romane-castrane (Castres, 1850), Garein, Nouveau diction-

naife provencal fiangais (2 vols Draguignan, 1841), Honnorat,
D^ctionnaire provencal-francatse (2 vols 4to, Digne, 1846-1847),
De Sauvages Dicttonnaire languedocien /rattfats (new ed

,
2 vols,

Alais, 1820^
,
Vaysbier, Dteitonnatre pat01 s-franfats du ddpartement de

VAveyron (Uodez, 1879) F Abstral's Iresor dou Pelibnge, ou
dictionnaire provencal-francats (2 vols 4to, 1880 1888) is the most
complete of all This dictionary takes as its basis the variety of
Mailiano fin the north of Bouches-du-Rhone), the author’s native
district, but gives, as far as possible, all the forms used m the south
of F'rance It is bj’’ far the best of all the dictionaries of the southern
dialects which have yet been published, and, to a great extent, will

enable the student to dispense with all the others (P M )

PROVENCAL LITERATURE. Provcnjal bterature is much
more easily defined than the language in which it is expressed

Starting m the iith and 12th centuries in several centres it

thence gradually spread out, first over the greater portion,

though not the whole of scutbem France, and then into the

north of Italy and Spam. It never felt the influence of the neigh-

bouring literatures. At the time of its highest development
(izih century) The art of composmg in the vulgar tongue did

not exist, or was only beginning to exist, to the south of the

Alps and the Pyrenees. In the north, m the country of French
speech, vernacular poetry w'as in full bloom; but between the

districts m which it had developed—Champagne, lie de France,

Picardy and Normandy—and the region in which Provenfal
literature had sprung up, tliore seems to have been an inter-

mediate zone formed by Burgundy, Bourbonnais, Berry,

Tourame and Anjou which, far on in the middle ages, appears

to have remained almost barren of vernacular literature In

Its rise Provcn9al literature stands completely by itself, and m
Its development it long continued to be absolutely original

It presents at several points genuine analogies with the sister-

literature of northern France, but these analogies are due
principally to certain primary elements common to both and
only in a slight degree to mutual reaction.

It must be mquired, however, what amount of originality

could belong to any, even the most original, Romanic literature

in the middle ages In all Romanic countries compositions

m the vernacular began to appear while the custom of wTitmg
in Latin w'as still preserved by uninterrupted tradition. Even
during the most barbarous periods, when intellectual life was
at its lowest, It was in Latm that sermons, lives of sairts more
or less apocr>"phal, accounts of miracles designed to attract

pilgrims to certain shrmes, monastic annals, legal documents,

and contracts of all kmds were composed When learning

began to revive, as was the case in northern and central France

under the influence of Charlemagne and later m the nth century,

It was Latin literature which naturally received increased

attention, and the Latin language w^as more than ever employed
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in writing. Slowly and gradually the Romanic languages,

especially those of France, came to occupy part of the grouncl

formerly occupied by Latin, but even after the middle ages

had passed away the parent tongue retained no small portions

of Its original empire Consequently Romanic literatures in

general (and this is especially true of Provencal, as it does not

extend beyond the medieval period) afford only an incomplete

representation of the intellectual development of each country.

Those literatures even which are most truly national, as having

been subjected to no external mfluence, are only to a bmited

extent capable of teaching us what the nation was. They
were, in short, created in the interests of the illiterate part of

the people, and to a considerable degree by men themselves

almost devoid of literary learning. But that does not make
them less interesting.

Origin —It WAS in the iith century, and at several places

in the extensive territory whose limits have been described

m the foregoing account of the Provenfal language, that

Provencal literature first made its appearance. It took poetic

form; and its oldest monuments show a relative perfection and

a variety from which it may be concluded that poetry had

already received a considerable development. The oldest poetic

text, of which the date and origin are not surely determmed, is

said to be a Proven9al burden (Fr. refrain) attached to a Ia.tm

poem which has been published {Zettsrkrift fur deutsche Phtlologte,

1 88 1, p. 335) from a Vatican MS
,
written, it is asserted, in the

10th century. But it is useless to linger over these few words,

the text of which seems corrupt, or at least has not yet been

satisfactorily mterpreted. The honour of bemg the oldest

literary monument of the Proven9al language must be assigned

to a fragment of two hundred and fift> -seven decasyllabic

verses preserved m an Orleans MS. and frequently edited and

annotated smee it was first printed by Raynouard in 1817 m
his Chotx des pomes ortginales des troubadours^ The writmg

of the MS IS of the first half of the nth century. The peculiari-

ties of the language pomt to the north of the Proven9al region,

probably Limousin or Marche It is the begmning of a poem in

which the unknown author, taking Boethius’s treatise De con-

solatione phtlosophtae as the groundwork of his composition,

adopts and develops its ideas and gives them a Christian colouring

of which there is no trace in the original Thus from some
verses in wh^ch Boethius contrasts his happy youth with his

afflicted old age he draws a lengthy homily «n the necessity

of laying up from early years a treasure of gocxl works The
poem is consequently a didactic piece composed by a ‘‘ clerk

”

knowmg Latin. He doubtless preferred the poetic form to

prose because his illiterate contemporaries were accustomed

to poetry in the vulgar tongue, and because this form was

better adapted to reatation, and thus his work, while a product

of erudition m as far as it was an adaptation of a Latin treatise,

shows that at the time when it was composed a vernacular

poetry was in existence. A little later, at the close of the same
century, we have the poems of William IX., count of Poitiers,

duke of Guienne. They consist of eleven very diverse slrophic

pieces, and were consequently meant to be sung Seveial

are love songs; one relates a bonne fortune in very gross terms,

and the most important of all—the only one which can be

approximately dated, bemg composed at the time when William

was setting out for Spam to fight the Saracens (about 1119)

—expresses m touching and often noble words the writer’s regret

for the frivolity of his past life and the apprehensions which

oppressed him as he bade farewell, perhaps for ever, to his

countr)’’ and his young son. We also know from Ordencus
Vitahs that William IX had composed various poems on the

incidents of his ill-fated expedition to the Holy Land m iioi

And it must further be mentioned that m one of his pieces {Ben

voil que sapehon It plusor) he makes a very clear allusion to a

kind of poetry which we know only by the specimens of later

date, the partimen, or, as it is called in France, the jeu parti,

William IX. was born in 1071 and died m 1127. There is no
doubt that the most prolific period of his literary activity was bis

youtbn On the other hand there is no reason to believe that he

created the type of poetry of which he is to us the oldest represen-

tative. It IS easy to understand how his high social rank saved
some of his productions from oblivion whilst the poems of his

predecessors and contemporaries disappeared with the genera-
tions who heard and sang them, and in the contrast in form
and subject between the Boethius poem and the stanzas of
William IX. we find evidence that by the nth century Provencal
poetry was being rapidly developed in various directions.

Whence came this poetry ? How and by whose work was it

formed ? That it has no connexion whatever with Latin
poetry is generally admitted. There is absolutely nothing in

common either m form or ideas between the last productions of

classical Latmity, as they appear in Sidonius Apolhnaris or

Fortunatus, and the first poetic compositions m Romanic.
The view which seems to meet with general acceptance, though
it has not been distinctly formulated by any one, is that Romanic
poetry sprang out of a popular poetry quietly holding its place

from the Roman times, no specimen of which has survived—
just as the Romanic languages are only continuations with
local modifications of vulgar Latin. There are both truth and
error in this opinion. The question is really a very complex
one. First as to the form Romanic versification, as it appears
in the Boethius poem and the verses of Wflham IX., and a little

farther north m the poem of the Passion and the Life of St

Leger (loth or nth century), has with all its variety some
general and permanent characteristics, it is rhymed, and it is

composed of a definite number of syllables certain of which
have the syllabic accent This form has evident affinity with
the rhythmic Latin versification, of which specimens exist fiom
the close of the Roman Empire in ecclesiastical poetry The
exact type of Romanic verse is not found, however, in this

ecclesiastical Latm poetry; the latter was not popular How-
ever, it may be assumed that there was a popular variety of

rhythmic poetry from which Romamc verse is derived.

Again, as regards the substance, the poetic material, we
find nothing in the earliest Proven9al which is strictly popular

The extremely personal compositions of William IX. have
nothing m common with folk-lore. They are subjective poetry
addressed to a very limited and probably rather aristocrat ic

audience. The same may be said of the Boethius poem, though
it belongs to the quite different speces of edifying literature,

at any rate it is not popular poetry. Vernacular compositions
seem to have been at first produced for the amusement, or in

the case of religious poetry, for the edification, of that part of lay

society which had leisure and lands, and leckoned intellectual

pastime among the good things of life. Gradually this class,

intelligent, but with no Latin education, enlarged the circle

of its ideas In the 12th century, and still more in the 13th,

historical works and popular treatises on contemporary science

were composed for its use m the only language it understood,

and vernacular literature continued gradually to develop partly

on original lines and partly by borrowing from the literature

of the “ clerks ” But in the nth century vernacular poetry

was still rather limited, and has hardly any higher object than
the amusement or the edification of the upper classes. An
aristocratic poetry, such as it appears in the oldest Proven9al

compositions, cannot be the production of shepherds and
husbandmen

,
and there is no probability that it was mvented

or even very notably improved by William IX.
From what class of persons then did it proceed ? Latin

chroniclers of the middle ages mention as ^oculareSy joetdatores,

men of a class not very highly esteemed whose profession con-

sisted in amusing their audience either by what we still call

jugglers’ tricks, by exhibitmg performmg animals, or by recita-

tion and song They are called joglars in Provencal, jouglets

or jougleors m French. A certain Barnaldus, styled joglanus,

appears as witness m 1058 to a charter of the chartulary of

St Victor at Marseilles. In 1106 the act of foundation of a

salva terra in Rouergue specifies that neither knight nor man-at-

arms nor joetdaiof is to reside in the village about to be created.

These individuals—successors of the tnitni and the thymeUct of

antiquity, who were professional amusers of the public—were
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the first authors of poetry in the vernacular both in the south

and in the north of France. To the upper classes who welcomed

them to their castles they supplied that sort of entertainment

now sought at the theatre or m books of light literature. There
were certain of them who, leaving buffoonery to the ruder and

less intelligent members of the profession, devoted themselves

to the composition of pieces intended for singing, and conse-

quently in verse. In the north, where manners were not so

refined and where the taste for v/arlike adventure prevailed,

the jongleurs produced chansons de geste full of tales of battle

and combat In the courts of the southern nobles, where wealth

was more abundant and a life of ease and pleasure was
consequently indulged in, they produced love songs There is

probably a large amount of truth in the remark made by
Dante in ch xxv of his Vita nuova, that the first to compose
m the vulgar tongue did so because he wished to be understood

by a lady who would have found it difficult to follow Latin

verses.^ And in fact there arc love songs among the pieces by

William of Poitiers, and the same type preponderates among
the compositions of the troubadours who came immediately

after him But it is worthy of note that in all this vast body
of love poetry there is no epithalamium nor any address to a
marriageable lady The social conditions of the south of France

in the feudal period explain in great measure the powerful

development of this kind of poetry, and also its peculiar

characteristics—the profound respect, the extreme deference of

the poet towards the lady whom he addresses Rich heiresses

were married young, often when hardly out of their girlhood,

and most frequently without their fancy being consulted But
they seem after marriage to have enjoyed great liberty Eager

for pleasure and greedy of praise, the fair ladies of the castle

became the natural patronesses of the mesme or household

of men-at-arms and jongleurs whom their husbands maintained

in their castles Songs of love addressed to them soon became an

accepted and almost conventional form of literature; and, as

in social position the authors were generally far below those

to whom they directed their amorous plaints, this kind of poetry

was always distinguished by great reserve and an essentially

respectful style From the beginning the sentiments, real or

assumed, of the poets are expressed in such a refined and guarded

style that some historians, over-estimating the virtue of the ladies

of that time, ha\e been misled to the belief that the love of the

troubadour for the mistress of his thoughts was generally platonic

and conventional

The conditions under which Romanic poetry arose m the

south of France being thus determined as accurately as the

scarcity of documents allows, we now proceed to give a survey of

the various forms of Proven9al literature, chronological order

being followed in each division. By this arrangement the

wealth of each form will be better displayed, and, as it is rare

in the south of France for the same person to distinguish himself

in more than one of them, there will be generally no occasion

to introduce the same author in different sections

Poetry of the Troubadours—Though he was certainly not the

creator of the lyric poetry of southern France, William, count

of Poitiers, by personally cultivating it gave it a position of

honour, and indirectly contributed in a very powerful degree

to ensure its development and preservation Shortly after

him centres of poetic activity make their appearance in various

places—first in Limousin and Gascony In the former province

lived a viscount of Ventadour, Eble, who during the second

part of William of Poitiers’s life seems to have been brought into

relation with him, and according to a contemporary historian,

Geffrei, prior of Vigeois, erat valde grattosus tn cantilems. We
possess none of his compositions , but under his influence Bemart
of Ventadour was trained to poetry, who, though only the son

of one of the servmg-men of the castle, managed to gam the

love of the lady of Ventadour, and when on the discovery of

their amour he had to depart elsewhere, received a gracious

^ ** E lo primo chc comenci6 a dire sicome poeta volgare si mosse
perdchc voile fare intendere le sue parole a donna sdla quale era
malagevole ad intendere i versi latini

''
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welcome from Eleanor of Guienne, consort (from 1152) of
Henry II. of England Of Bernards compositions we possess

about fifty songs of elegant simplicity, some of which may be
taken as the most perfect specimens of love poetry Proven9aJ
literature has ever product Bemart must therefore have
been in repute before the middle of the 12th century, and his

poetic career extended well on towards its close At the same
period, or probably a little earlier, flourished Cercamon, a poet

certainly inferior to Bemart, to judge by the few pieces he has
left us, but nevertheless of genume importance among the

troubadours both because of his early date and because definite

information regarding him has been preserved He was a
Gascon, and composed, says his old biographer, “ pastorals

”

according to the ancient custom {pastorelas a la uzansa antiga).

This IS the record of the appearance in the south of France
of a poetic form which ultimately acquired large development.
The period at which Cercamon lived is determined by a piece
where he alludes very clearly to the approaching marriage of

the king of France, Louis VII
,
with Eleanor of Guienne (1137)

Among the earliest troubadours may also be reckoned Marca-
brun, a pupil of Cercamon ’s, from whose pen we have about
forty pieces, those which can be approximately dated ranging
from 113s to 1148 or thereabout This poet has great origin-

ality of thought and style His songs, several of which are

historical, are free from the commonplaces of their class, and
contain curious strictures on the corruptions of the time.

We cannot here do more than enumerate the leading trouba-
dours and briefly indicate in what conditions their poetry was
developed and through what circumstances it fell into decay
and finally disappeared Peter of Au^ ergne (Peire d’Alvemha),
who in certain respects must be classed with Marcabrun, Arnaut
Daniel, remarkable for his complicated versification, the inventor

of the sesHna, a poetic form for which Dante and Petrarch express
an admiration difficult for us to understand, Arnaut of Mareuil,

who, while less famous than Arnaut Daniel, certainly surpasses

him in elegant simplicity of form and delicacy of sentiment,
Bertran de Bom, now the most generally known of all the

troubadours on account of the part he is said to have played
both by his sword and his strventescs in the struggle between
Henry II of England and his rebel sons, though the importance
of his part in the events of the time seems to have been greatly

exaggerated
,
Peire Vidal of Toulouse, a poet of varied inspiration

who grew r’ch with gifts bestowed on him by the greatest

nobles of his time, Guiraut de Bomeil, lo maestre dels trobadors,

luid at any rate master in the art of the so-called “ close ” style

{Uobar clus)y though he has also left us some songs of charming
simplicity, Gaucelm Faidit, from whom we have a touching
lament (planh) on the death of Richard Coeur de Lion; Folquet
of Marseilles, the most powerful thinker among the poets of

the south, who from being a troubadour became first a monk,
then an abbot, and finally bishop of Toulouse (d 1231).

It IS not without interest to discover from what class of

society the troubadours came Many of them, there is no
doubt, had a very humble origin. Bemart of Ventadour’s
father was a servant, Peire Vidal’s a maker of furred garments,
Perdigon’s a fisher. Others belonged to the bourgeoisie

.

Peire d’Alvernha, for example, Peire Raimon of Toulouse, Elias

Fonsalada More rarely we see traders’ sons becoming trouba-

dours
, this was the case with Folquet of Marseilles and Aimeric

de Pegulhan A great many were clerics, or at least studied for

the Church, for instance, Arnaut of Mareuil, Hugh of Samt Circq

(Uc de Saint Circ), Aimeric de Belenoi, Hugh Brunet, Peire

Cardinal
;
some had even taken orders the monk of Montaudon,

the monk Gaubert of Puicibot Ecclesiastical authority did

not always tolerate this breach of disciplme. Gui d’Uissel,

canon and troubadour, was obliged by the injunction of the

pontifical legate to give up his song-making One point is

particularly stnking, the number of nobles (usually poor knights

whose incomes were insufficient to support their rank) who
became troubadours, or even, by an inferior descent, jongleurs •

Raimon de Miraval, Pons de Capdoill, Guillem Azemar,
Cadenet, Peirol, Raimbaut de Vacqueiras, and many more.
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There is no doubt they betook themselves to poetry not merely

for their own pleasure^ but for the sake of the gifts to be obtained

from the nobles whose courts they frequented. A very different

position was occupied by such important persons as William

of Boitiers, Raimbaut of Orange, the viscount of Saint Antonin,

William of Berga and Blacatz, who made poetry for their own
amusement, but contributed not a little, by thus becoming

troubadours, to raise the profession.

The profession nself ivas entirely dependent on the existence

and prosperity of the feudal courts The troubadours could

hardly expect to obtain a livelihood from any other quarter than

the generosity of the great It will consequently be well to

mention the more important at least of those princes who are

known to have been patrons and some of them practisers

of the poetic art They are arranged approximately m
geographical order, and after each are inserted the names of

those troubadours with whom cJiey w’ere connected

France —Eleanor of Ouienne, Bernart dc Ventadour (Venta-

dorn), Hknry Curtmantle, son of Henry II of England,
Bortran de Born (?), Richard Cceur de Lion, Arnaut Daniel,

Peire Vidal, Folquet of MarstiJlcs Gaucclra Faidit, Ermeng ^RDE
OF Narbonne (1143-1192), Boinart dc Ventadour, Peire Rogu r

Peire d’Alvcrnhd, Raimon V, count of Toulouse (1143-1194),
Bernart de Ventadour, Peire Rogier, Pcirc Raimon, Hugh Biunet,

Peire Vidal, Folquet of Marseilles, Bernart de Duifort, 1L\imon VI
,

count of Toulouse (1194-1222), Raimon dc Miraval, Aimeric dc
Pegulhan, Aimeric ae Bclenoi, Ademar lo Negro, Alphonse II

,

count of I^ovcncc (1185-1209), Llias de Baijols, Raimon
Berenger IV count of Prov'ence (1209-1245) Sordel, Barral
viscount of Marseilles (d c» 1192), Peiie Vidal, Folquet dc
MarsciUob, William VI U lord of Montpellier (1172^ 1204), l^ene

Raimon, Arnaut de Mareuil, holquet de Marseilles, Guiraut de
Calanson Aimeric de Sarlat, Robert, dauphin of Auvergne (11O9-

1234), Bcirol, Pcrdigon Pierre de Maonsac, Gaucelm Faidit,

Guillaume du Baus, prince of Orange (1182-1218), Raimbaut
de Vacqueuas, Perdiggji, Savaric de Maui^lon (1200-1230),

Gaucelm de Puicibot, Hugh de Saint Ciicq, Blacaiz a Provencal
noble (1200 ^-1236), Cadeuct, loan d'Aubusson, bordcl, Guillem
Figueira, Henry I

,
count of Rodez (1208-1222 ^), Hugh de

S^t Curcq, perhaps Hugh IV, covuit of Rodez (1222^-1274),
and Henry ll

,
count of Rodez (1274-1302), Guiraut Jiiquier,

Folquet de Luucl, Serven de Girone, Bortran Giibond, Nunyo
Sanchez, count of Roussillon (d 1241), Aimtnc de Bclcnoi,

Bernard IV ,
count of Astarac (i 249-1 291), Guiraut Riquier,

Amanieu de bescas

Spain,—Alphonse U ,
king of Aragon (1162-1190), Peire Rogier,

Pej.re Raimon, Peire Vidal, Cadcnct, Guiraut dc Cabrcira, Ehas dc
Barjols, the monk of Montaudon, Hugh Brunet, Petfr 11 , king

of Aragon (119O-1213), Raimon de Miraval, Aimonc de Pegulhan,

Perdigon, Ademar lo Negre, Hugh of Samt Circg, James I
, king of

Aragon (1213-1276), Poire Cardinal, X^rnart Sicart dc Marucjols,

Guiraut Riqmer, At de Mons, Peter III
,
king of Aragon (1276-

1285), Paulet of Marseilles, Guiraut Riquier, Serven dc Girone,
Alphonso IX ,

king of Leon (1138-1214), Peire Rogier, Guiraut
de Rjmeil, Aimenc dc Pegulhan. Hugh de Saint Cucq, Alphonso
X, king of Castile (1252-1284), Bortran de Lamanon, Bonifaci

Calvo, Guiraut Riqmer, Folquet dc Luncl, Arnaut Plages, Bertran
Carbonel

Italy —Boniface IT
,
marquis of Montferrat (1192-1207), Peire

Vidal, Raimbaut de Vacqweiras, Elus Cairel, Gaucelm Faidit (^),

Frederick II , emperor (L215-1250), Jean d'Aubusson, Aimeric dc
Pegulhan, Gudlem Figudra, Azzo VI

,
marquis of Este (1196-

1212), Aimeric de Pegulhan, Rambertm de Buvalelh; Azzo Vlll
,

marquib of Este (1215-12O4), Aimeric de Pegulhan

The first thing that strikes one m this list is that, while

the troubadours find protectors m Spam and Italy, they do not

seem to have been welcomed m French-speaking countries.

This, however, must not be taken too absolutely Provenjal

poetr)^ was appreciated in the north of France. There lo reason

to believe that when Constance, daughter of one of the counts

of Axles, was married in 998 to Robert, king of France, she

brought along with her Proven9al jongleurs. Poems by trouba-

dours are quoted m the French romances of the beginning of

the 13th century; some of them are transcribed in the old

collections of French songs, and the preacher Robert de borbon

mforms us m a curious passage that one day a jongleur sang a

poem by Folquet of Marseilles at the court of the king of France

But in any case it is easy to understand that, the countries of

the langue d'out having a full developed literature of their own
suited to the taste of the people, the troubadours generally
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preferred to go to regions where they had less to fear in the
way of competition

The decline and fall of troubadour poetry was mamly due t©
political causes. When about the beginning ofthe J3th century
the Albigensian War had turned a large number of the nobles
and reduced to lasting poverty a part of the south of France,
the profession of troubadour ceased to be lux rative It was then
that many of those poets went to spend their last days m the
north of Spam and Italy, where Provencal poetry had for more
than one generation been highly esteemed. Following their

example, other poets who were not natives of the south of France
began to compose in Proven90!, and this fasliion continued till,

about the middle of the 13th century, they gradually abandoned
the foreign tongue in northern Italy, and somewhat later in

Catalonia, and took to bmging the same airs m the local dialects

About the same time m the Proven9*il region the flame of poetry

had died out save m a few places—Narbonne, Rodez, Foix and
Astarac—where it kept burnmg feebly for a little longer In the

t4th century composition in the language of the country was
still practis^, but the productions of this period are mainly
works for instruction and edification, translations from Latm or

sometimes even from French, with an occasional romance. As
for the poetry of the troubadours, it was dead for ever.

Form —Originally the poems of the troubadours were intended
to be sung The poet usually composed the music as well as the
words, and in several cases he owed lus fame moie to his musical
than to his literary ability Two manusciipts preserve specimens
of the music of the tioubadours, but, though the subject has been
lecently investigated, we arc hardly able to form a clear opinion
of the originality and of the merits of these musical compositions
The following aie the principal poetic forms which the troubadours
employed The oldtst and most usual generic term is vers, by
which IS understood any composition intended to be sung, no
matter what the subject At the close of the 12th century it be-
came customary to call all verse treating of love canso—the name
vers being then more generally reserved for poems on other th^es.
The swventesc differs from the vers and the canso only by its sub-
ject, being for the most part devoted to moral and political topics
Pcirc Cardinal is celebrated for the sirventescs he composed against
the clergy of his time The political poems of Bertran de Born
are sirventescs There is reason to behc\ e that originally this word
meant simply a poem composed by a sirvent (Lat serviens) or man-
at-arms The sirventesc is very frequently composed m the form,
sometimes even with rhymes, of a love song having acquired some
populanty, so that it might be sung to the same air The tenson
IS a debate between two interlocutors, each of whom has a stanza
in turn The parhmen (hr parh) is also a poetic debate, but
it differs from the tension in so far that the range of debate is

limited In the first stanza one of the partners proposes two
alternatives, the other partner chooses one of them and defends
it, the opposite side remaining to be defended by the original pro-
pounde*" Often m a final couplet a judge or arbiter is appointed
to decide between the parties This poetic game is mentioned by
William, count of Poitiers, at the end of the nth century The
pastoreta, aftersvards pastorela, is in general an account of the love
adventures of a knight with a shepherdess AU these classes have
one form capable of endless variations : five or more stanzas and one
or two envois The dansa and balada, intended to mark the time
in dancing, are pieces with a refram The alba, which has also a
refrain, is, as the name indicates, a waking or morning song at the
dawning of the day All those classes are in stanzas. The dtscort
IS not thus divided, and consequently it must be set to music right
through Its name is derivecf from the fact that, its component
parts not being equal, there is a kmd of “discord " between them.
It is generally reserved for themes of love Other kinds of lyric

poems, sometimes with nothing new about them except the name,
were developed in the south 01 France, but those here mentioned
are the more important

Narrative Poetry —Although the strictly lyric poetry of tho
troubadours forms the most original part of A*oven9al literature,

it must not be supposed that -the remamdor is of trifling impor-
tance. Narrative poetry, especially, received in the south of prance
d OTeat development, and. thanks to recent discoveries, a consider-
able body of it has already become known Several classes must
be distmguished the chanson de gesUy legendary or apparently
hislurioal, the romance of adventure and the novel. Northern
France remains emphatically the native country of. tlie chanson de
geste

,
but, although in the south different social conditions, u more

delicate taste, and a higher state of civilization prevented a siimUr
profusion of tales of war and heroic deeds, Proven9al literature has
some higlily important specimens of this class. The first place
belongs to Girart de Roussillon, 9. poem of ten thousand verses,
which relates the struggles of Charles Martel with his powerful
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vassal the Burgundian Gerard of Roussillon. It is a literary pro-

duction of rare exceUc ncc and of exceptional interest for the history

of civilization in tiie nth and 12th centuries Gtrart de JRousstllon

belongs only within certain linuts to the literature of southern
France. The recension which we possess appears to have been
made on the holders of Limousin and Poitou; but it is clearly no
more than a recast of an older poem no longer extant, probably
cither of French or at least Burgundian origin To Limousm also

seems to belong the poem of Atgar and Maurtn (end of the 12th

century), of winch wc Ixave unfortunately only a fragment so short

that the subject cannot be dearly made out Of less heroic cliar-

acter IS the poem of Daursl and Beton (first lialf of the 1 3th century),
connected with tlie cycle of Charlemagne, but by the romantic
character of the events more like a regular romance of adventure
We cannot, however, form a complete judgment in regard to it,

as the only MS m which it has been preserved is defective at the

close, and that to an amount there is no means of ascertaining

Midway between legend and history may be classified the Provtn^I
Chanson of Antioch, a mere fragment of which, 700 verses in

extent, has been iccovered m Madrid and pubhshed in Archives

de VOrient latin, vol u This jx)em, which seems to have been
composed by a ccitain Grcguire Bcchada, mentioned m a 12th

century chronicle and written m Limousin (see G Pans, m Romania,
xxn 358), IS one of the sources of the Spanish compilation La gran
conqmsta de Ultramar To Instory proper belongs Uie Chanson of

the crusade against the Albigensians, which, in its piesent state,

is composed of two poems one tacked to the other the hrst, con-
taining the events from the beginning of the crusade till 1213, is

the work of a cleric named William of fudola, a moderate supporter
of the crusaders, the second, from 1213 to 1218, is by a vehement
opponent of the enterpnse The language and style of the two
parts arc no less different than the opmions Tmally, about
280, Guillaume Anolicr, a native of Toulouse, composed, in the

chanson de geste form, a poem on the war carnea on in Navarre
by the French in 127O a4id 1277 It is an histoncal work of

little liteiary merit All these poems are m the form of chansons

de geste, viz m stanzas of mdcfinite length, with a single rhyme
Gerard of Roussillon, Aigar and Maunn and Daurel and Deton are
m verses of ten, the others in verses of twelve syllables The
peculiarity of the versification m Gerard is that the pause in the line

occurs after the sixth syllable, and not, as is usual, after the fourth
Like the chanson de geste, the romance of adventure but slightly

represented m the south, but it is to be borne m mind that many
works of this class must have ptnshed, as is rendered evident by
the more fact that, with few exceptions, the narrative poems wluch
liave come down to us are each known by a single manuscript
only We possess but three Provencal romances of adventure
JaufrS (composed m the middle of the 13th century and dedicated
to a king of Aiagon, possibly James I ), Dlandtn of Cornwall and
Guillem de la Barra 1 he first two are connected with the A.rthurian

cycle . Jaufr^ is an elegant and ingenious work
,
Blandin of Cornwall

the dullest and most uisipid one can well imagine The romance
of Guillem de la Barra tells a strange story also found in Boccaccio's
Decameron (2nd Day, vui ). It is rather a poor poem, but as a
contribution to bterary history it has the advantage of being dated.
It was finished in 1318, and is dedicated to a noble of Languedoc
called Sicart de Montaut. Connected with the romance of ad-
venture IS the novel (in Provencal novas, always m the plural),

which 18 originally an account of an event “newdy" happened.
The novel must have been at first in the south what, as wc sec by
the Decameron, it was in Italy, a society pastime—the wits in

tuni relating anecdotes, true or imagmaiy, which they think likely

to amuse their auditors But before long this land of production
was treated in verse, the form adopted being tliat of the romances
of adventure—octosyllabic verses rhyming in pairs Some of those
novels which have come down to us may be ranked with the most
graceful works in Proven9al literature, two are from the pen of the
Catalan author Raimon Vidal de Bcscdii One, the (Sostta-gilos

(the Chastisement of the Jealous ManV is a treatment, not easily

matched for elegance, of a frequently-handled theme—the stoiy^’ of

the husband who, in order to entrap his wife, takes the disguise of

the lover whom she is expecting and receives with satisfaction

blows intended, as he thinks, for him whose part he is playing;
the other. The Judgment of Love, is the recital of a question of the
law of love, departing considerably from the subjects usually treated

m the novels. Mention may also be made of the novel of The
Parrot by Amaut de Carcassonne, in which the principal charactei
IS a parrot of ^reat eloquence and ability, who succeeds marvel-
lously in securing the success of the amorous enterpnscs of his

master. Novels came to be extended to the proportions of a long

ronunoo Plamenca, which belongs to the novel type, has still

over eight thousand verses, though the only MS of it has lost some
leaves both at the beginning and at the end This poem, composed
in all probability m 1234, is the story of a lady who by very in-

genious devices, not unlike those employed m the Miles glortosus of

Hautus, succeeds m eludmg the vigilance of her jealous husband
No analysis can be given here of a work the action of which is

highly compheated; suffice it to remark that there is no book m
medieval literature which betokens so much quickness of mtelloct
and IS CO mstructive in regard to the manners and usages of poUte
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society in the 1 3th century. We know tliat novels were sn great
favour in the south of France, although the specimens preserved
are not very numerous. Statements made by Francesco da Bar-
benno (early part of J4th century), and recently brought to light,
give us a ghmpse of several works oi this class w^ch have been lost
Fiom the south of France the novel spread into Catalonia, when
we find in the 14th century a number of novels m verse veiv
similar to the Provencal ones, and mto Italy, where m general
the prose form has been adopted

Didactic and Religious Poetry —Compositions intended for
instruction, coirection and edification were very numerous in the
south 01 France as well as elsewhere, and, m spite of the enormous
losses sustained by Provencal literature, much of tins kind still

remains But it is seldom that such works have much ongmalit)
or hteiraiy value OriKinauty was luiturallv absent, as the aim of
the writers was mainly to bring the teachings contained la Latin
works withm the reach of lav htaicrs or readers Literary value
was not of course excluded by the lack of originality, but by an
unfortunate chance the greater part of those who sought to instruct
or edify, and attempted to substitute inoial works for secular
productions in favour with the people, were, with a fei/ exceptions,
pci soiiS of limited ability 1 1 would be out of question to enumerate
here all the didactic treatises, all the lives of saints, all the treatises
of popular theology and morals, all the books of devotion, all tin
pious canticles, composed m Proven9al verse during the middle
ages, btiU some of these poems may be singled out Daude de
Trades (early 13th century’'), a canon of Maguclonc, and at the same

I
time a troubadour, has left a poem the Auzels cassadors, which is

one of the best sources for the study of falconry Kaimon d'Avig-
non, otherwise unknown, translated in veises, about the yeai

1200, Rogicr of Parme's “ Suigery " (Romania, x 63 and 49O)
We may mention also a poem on astrology by a certam G (Guil-

1km ?), and another, anonymous, on geomancy, both wTitten about
the end of the 13th century (Romania, xxvi 825) As to moral
compositions, wc have to recall the Boethius poem (unfortunately
d mere fragment) already mentioned as one of the oldest documents
of the language, and really a remarkable work; and to notice an
early (12th centui^r ?) metrical translation of the famous Disticha
de tnoribus of Dionysius Cato (Romania, xxv 98, and xxix 445)
More ongin.il arc some compositions of an educational character
known under llic name of ensenhamenz, and, in some respects,
comparable to the English nurture-books The most interesting
are those of Gann le Bnin (12th century), Amaut de Mareuil,
Amaut Guilhcm de Marsan, Amanieu de ^scas Their general
object IS the education of ladies of rank Of melncal lives of saints
we possess about a dozen (sec Histotre litUraire de la France,
vol xxxii ), among which two or three deserve a particular atten-
tion . the Life of Sancta Fides, recently discovered and printed
(Romania, xxxi ), written early m the 12th century, the Life of
St Enimia (i^th century), by Bertran of Marseilles, and that of
St Honomt of Lemis by Raimon Feraud (about 1300), which is dis-

tinguished by variety and elegance of versification, but it 15 almost
entirely a translation from Latm Lives of samts (St Andrew^
St Thomas the Apostle, St John the Evaugchst) form a part of
a poem, strictly didactic, which stands out by reason of its great
extent (nearly thirtv-fi\'e tliousand verses) and the somewhat
original conception of its scheme—the Bremari d*amcr, a vast
encyclopaedia, on a theological basis, composed by the Minonte
fnar Matfre Ermengaut of Beziers between 1288 and 1300 or
thereabout
Drama,—The dramatic literature of southern France belongs

entirtly to the rchgious cl.iss, and shows little ongiiiality. It

consists of mysteries and miracle plays seldom exceeding two or

three thousand lines, winch never developed into the enormous
dramas of northern France, whose acting regjuired several consecu-
tive days Comic plays, so plentiful in medieval French literature

(farceSy sotties), do not sc*em to have found favour 111 the soutJi

Specimens wluch we possess of Provencal drama are comparatively
few, but rcseaichcs in local archives, csjiecialJy m old account
books, have brouglit to bght a considerable number of entries

concerning the acting, at public exptase, of religious plays, called,

in Ltftin documents, Indus ht Gloria, mo»alilasy ino^t of wluch seem
to be irretrievably lost As all the Provencal plays, sometimes more
fragments, which have escaped destruction, are preserved m about
a dozen manuscripts, unearthed within the last forty or fifty years,

there is hope tliat new texts of that sort may some day be pubhahod
Generally those plays belong to the 15th ccntuiy or to the 16th.

Still, a low are more ancient and may be ascribed to tlie 14th century
or even to the end of the 13th. The oldest appears to be the Mystery
of St Agnes (editaed by Ba^sch, 1869), wiitten m Arles Somewhat
more recent, but not later than the begmmng of the 14th century,
18 a Passion of Christ (not ytt printed) and a mystery of the Marriage
of the Virgin, which is partly adapted from a Ficnch poem of the

13th century (see Romania, xvi 71) A manuscript, discovered
in private archives (printed by Jeanroy and Tculi^, 1893), contams
not less than sixteen short mysteries, three founded on the Old
TeHtament, thirteen on the New They were written in Rouer-

and are partly imitated from French mysteries. At Manosque
(Basses Alpes) was found a fragment of a Ludus sancti Jacobi,

inserted in a register of notarial deeds (printed by C. Ainaud,
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Marseilles, 1858). The region compnsed between the Rhone and the
Vax seems to have been particularly fond of representations of this

sortj to judge by the entnes in the local records (see Romania
xxvu. 400). At the close of the 15th and the beginning of the i6th
centuries many mysteries were played in that part of Dauphin^
which corresponds to the present department of Hautes-Alpes
Five mysteries of this district, composed and played somewhere
about 1500 (the mysteries of St Eiist^e, of St Andrew, of St Pons,
of SS Peter and Paul and of St Anthony of Vienne), have come down
to US, and have been edited by Abb6 Fazy (1883), the four others
by Canon P Guillaume (1883-1888). The influence of the con-
temporary French sacred drama may to some extent be traced in

them
Prose —Prose composition m the south of France belongs to

a comparatively late stage of literary development, and the same
remark apphes to the other Romamc countries, particularly to
northern France, where prose hardly comes into lashion till the
beginning of the 13th century, the prose of the preceding century
being little else than translations of the books of the Bible (especially

the Psalter).

As early as the 12th century we find in Languedoc sermons,
whose importance is more linguistic than literary {Sermons du
XIP Slide en vteux provcngal^ cd. by F Armitage, Heilbronn,

1884) About the same time, in Limousin, wore translated chapters
X111.-XV11 of St John's Gospel (Bartsch, Chrestomathie provcn^ale)
Various translations of the New Testament and of some paits
of the Old have been done in Languedoc and Piovtncc during the
13th and 14th centuries (see S Borgtr, " Les Bibles proven^ales et
vaudoiscs," Romania^ xvin 35^, and “ NouvUles rechcrches sur
Ics Bibles provcn9alcs et catalancs," ibid xix 505) The Pro-
\en9al prose rendering of some lives of saints made in the early
part of the 13th century {Revue des langues romants^ 1890) is more
interesting from a purely linguistic than from a literary point ol

View To the i^lh century belong certain lives of the troubadours
intended to be prefixed to, and to explain, their potms Many of

them were written before 1250, when the first anthologies of trou-
badour poetry were compiled, and some are the work of the trou-
badour Hugh of Saint Circq. Some were composed in the north
of Italy, at a tune when the troubadours found more favour cast
of the Alps, than m their own country Considered as historical

documents these biographies are of a very doubtful value. Most
of tlum arc mere works of fiction, written oy men who had no data
except such informations as they derived from the songs they had
to explain and which they often misunderstood To the same period
must be assigned Las Razos de trobar of the troubadour Raimon
Vidal de Besalii (an elegant little treatise touching on vaiious
points of CTamraar and the poetic art), and also the Donatz proensals

of Hugh Faidit, a writer otherwise unknown, who drew up his
purely grammatical work at the rexjuest of two natives of northern
Italy. A remarkable work, both in style and thought, is the Life

of St Douceline, who died m 1274, near Marseilles, and founded
an order of Bcguines In the 14th century compositions in prose
grew more numerous. Some rare local cliromclcs may be mentioned,
tho most interesting being that of Mascaro, which contains the
annals of the town of B6ziers from 1338 to 1390 Theological
treatise's and pious legends translated from Latin and French
also increase in number. The leading prose-work of this period
IS the treatise on grammar, poetry and rhetoric Known by the name
of Leys d’amors. It was composed in roulousc, shortly before

1 350, by a group of scholars, and was intended to fix the rules of

the language with a view to the promotion of a poetical renais-

sance For this purpose an academy was founded which awarded
prizes in the shape of flowers to the best compositions in verse.

We still possess the collection of the pieces crowned by this academy
during the 14th century, and a large part of the 15th {Flors del

fay saber) Unfortunately they are rather academic than poetic
The Leys d*amors, which was to be the starting-point and rule

of the new poetry, is the best production of this abortive renais-
sance The dc*cay of Proven^ literature, caused by political

circumstances, arrived too soon to allow of a full development
of prose. This accounts, in some measure, for the complete absence
of historical compositions. There 13 nothing to compare with
Viliehardouin or JoinviUe in northern France, or with Ramon
Muntancr in Catalonia. The 14th and 15th centuries were in no
respect a prosperous period for literature in the south of France
In the 15th century people began to write French both m verse and
prose, and from that time Proven9al literature became a thing of
the past From the i6th century such poetry as is written m the
vernacular of southern France (Auger Gaillard, La BeUaudiera,
Goudelin, d 'Astros, <fec ), is entirely dependent on French influence
The connexion with ancient Proven9al literature is entirely broken
Bibliography—Faunel, Htsiotre de la poiste proven^le (Paris,

1846, 3 vols. 8v(^, is quite antiquated. Not only are three-fourths
of the works in F^oven9al poetiy ignored, but the very idea of the
book 13 Vitiated by the author’s system (now abandoned), based
on the supposition that in the south of France the^e was an immense
epic literature The articles on the troubadours in the Histoire

htUraire de la France^ by Gmguen^, E. David, &c
, must be con-

sulted with extreme caution F Diez's Dte Poeste der Troubadours
(Zwickau, 18^7, 8vo, new ed by Bartsch, 1883) and his Leben und
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Werke der Troubadours (Zwickau, 1829, Svo; new ed by Bartsch,
1882) are of great excellence for the time at which they appeared
A Reston's Letteratura provenzale (Milan, Hoepli, 1891), though
very short and not free from oversights, gives a generally correct
view of the subject For the history of Proven9sd literature m
Spam, see Mil^ y Fontanals, De los Trovadores en EspaHa (Barcelona
1861, Svo), for Italy, Cavedoni, Rtcerche stonche tntorno at trovaton
Provenzalt (Modena, 1844, Svo), A Thomas, Francesco Barbertno
et la Ixttirature proven^le en Itahe (Pans, 1883, 8vo), O Schultz,
** Die Lebensverhaltnissc der italienischen Trobadors," m Zeits
fur romantsche Phtlologte (1883) For the bibliography consult
especially Bartsch, Grundrtss zur Geschtchle der provenzalischen
Literatur (Elberfeld, 1872, 8vo) For texts the reader may be re-

ferred to Raynouard, Chotx de poisies onginales des Troubadours
(1816-1821, 6 vols 8vo), and Lexique roman, ou diet de la langue
des troubadours, of which vol 1 (1838) is entirely taken up with
texts, and Rocliegude, Parnasse occitamen (Toulouse, 1819, 8vo)
All the pieces published by Raynouard and Rochegude have been
reprinted without amendment by Mahn, Die Werke der Troubadours
tn provenz Sprat he (Berlin, Svo, vol 1 1846, 11 1855-^1864, 111 1880,
vol. IV contains an edition of the troubadour Guiraut Riquier, 1853)
The same editor's Gedichte der Troubadours (Berlin, 1850- 1873) is a
collection conspicuous for its want of order and of accuracy (see

Romania 111 303) Among editions of individual troubadours may
be mentioned Petre VtdaTs Lieder, by Karl Bartsch (Berlin, 1857,
i2mo) , Les Dernters troubadours de la Provence, by Paul Meyer (Pans,

, Der Troubadour Jaufre Rudel, sein Leben und seine Werke,
by A Stimming (Kiel, iSy Svo), Bertran de Born, sein Leben und
seme Werke, by A Stimming (Halle, 1879, 8vo, revised and abndged
edition, Halle, 1892), another edition, by A Ihomas (Toulouse, 1888,
Svo), Guilhem Figuetra, cm provenzalt sc htr Troubadour, by E. Levy
(Berlin, 1880, 8vo), Das Leben und die Lieder des Troubadours
Petre Rogicr, by Carl Apptl (Berlin, 1882, 8vo)

,
La Vita e le opere

del trovatore A^naldo Damello, by U. A Canello (Halle, 1883, Svo),
O Sehult/, Dte Brtefc dcs Trobadors Raimbaut de Vaqueiras an
Bontfaz /, Markgrafen von Monferrat (Halle a S, 1893), Italian
edition (Florence, 1898), Cesare de Lollis, Vita e poeste di bordello di
Goito (Halle a S

, 1896), J Coulet, Le Troubadour Guilhem Montan-
hagol (Toulouse, 1898) ,

R Zenkei, Die Lieder von Ptires von Auvergne
(Erlangen, 1900), J J Salverda De Grove, Le Troubadour Bertran
d*Alamanon (Toulouse, 1902), G Bertoni, / Trovatort mtnort dt

Genova (Diesclen, 1903), and Rambertmo BuvaUlli, trovatore bolognase
(Dresden, 1908, Svo), A. Jeanroy, "Les Poesies de Gavandan "

in Romania, vol xxxiv. (Pans, 1905). Concerning the music ol

the Tioubadors, sec J B Beck, Dte Melodien der 'Iroubadours
(btrasburg, 1908). Among editions of Proven9al works of a
misce'Uaneous kind arc Baitsch, Denkmdler der provenzalischen
Literatur (Stuttgart, 1856, Svo), H Suchicr, Denkmdler der provenz
Lileratur und Sprache, vol 1, Svo (Halle, 1883), Paul Meyer, La
Chanson de la crotsade contre les Albigeots (2 vols Svo, Pans, 1875-

idem, Daurel et Beton, chanson de geste provenzale (Pans, 1880,
Svo), idem, Le Roman de Flamenca (Pans, 1865, Svo, 2iided., 1901),
idem

,
Guillaume de la Barre, roman d^aventures par Arnaut Vidal de

Castelnaudan (Pans, 1895, Svo), E Stengel, Die betden dltesten

provenzal Grammattken, Lo Donatz proensals und Las Razos de
trobar (Marburg, 1878, Svo), Le Brevtan d'amor de Matfre Ermen-
gaud, published by the Archaeological Society of Beziers (2 vols
Svo, Beziers, 18G2-1880), A L Sardou, La Vida de Sant Honorat,
ligende en vers provengaux par Raymond Feraud (Nice, 1875, 8vo),
Noulet and Chabaneau, ueux manusenis provengaux du XI V^

Slide (Montpellier, 1888, 8vo), Alban^s, La Vie de Satnte Doucehne
(Marseilles, 1879, Svo) Documents and dissertations on vaiious
points of Provenval literature will be found m almost all the volumes
of Romania (Pans, in progress since 1872, Svo), and the Revue des
langues romanes (Montpellier, m progress since 1870, Svo). See
also the other journals devoted in Germany and Italy to the Romanic
languages, passim (P. M

)

Modern PROVEN9AL Literature ^—Literature in the south

of France never died out entirely Indeed, we have a link

which, though too much importance may easily be attached to

It, yet undoubtedly connects the products of the troubadours

with the Proven9al poetry of the present day. The Academy
of Toulouse, founded in 1324, was flourishing in the 14th century,

and, after many vicissitudes, is flourishing still. [The poets

crowned by this body between 1324 and 1498 stand in the same
relation to the troubadours as the Meisterstnger do to the

Mtnnesanger academic correctness takes the place of inspiration

The institution flourished, even to the extent of establishing

branches in Catalonia and Majorca; and m 1484, when its

prosperity was threatened, a semi-fabulous person, Cl^mence
Isaure, is said to have brought about a revival by instituting

fresh prizes. The town of Toulouse never ceased to supply funds

^ In accordance with general usage, we are employing the term
Proven9al for the whole of the south of France, save where special

reservation is made
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of some kind In 1513 French poems were first admitted in

the competitions, and under Louis XIV. (from 1679) these

were alone held ehgible. This unfair arrangement, by which
some of the leading poets of northern France profited, held

good till 1893, when the town very properly transferred its

patronage to a new Escolo moundtno} but very soon restored

Its support to the older institution, on learning that Proven9al

poetry was again to be encouraged ]
In the two centuries

that followed the glorious medieval period we have a succession

of works, chiefly of a didactic and edifying character, which
scarcely belong to the realm of literature proper, but at least

served to keep alive some kmd of literary tradition This

dreary interval was relieved by a number of religious mystery

plays, which, though dull to us, probably gave keen enjo}-

ment to the people, and represent a more popular genre,

the latest that have come down to us may be placed

between the years 1450-1515 Not only did the literature

deteriorate during this period, but dialects took the place of the

uniform literary language employed by the troubadours, while

the spoken tongue yielded more and more to French In 1 539
Fran9ois I forbade the use of Proven9al in official documents

—

a fact that is worthy of note only as being significant in itself,

not as an important factor in the decadence of Proven9al

letters

On the contrary, just about this time there are signs of a
revival In 1565 the Gascon, Pey de Garros, translated the

Psalms into his dialect, and two years later published a volume
of poems His love for his native tongue is genuine, and his

command over it considerable, he deplores its neglect, and urges

others to follow his example Auger Gaillard (r 1530-1595)
does infinitely less credit to his province . the popularity of his

light pieces was probably due to their obscenity. More in the

spirit of Garros is the charming trilingual Salut composed by the

famous du Bartas in honour of a visit of Marguerite de Valois

to Nerac (1579) three nymphs dispute as to whether she should

be welcomed in Latin, hrenc h, or Gascon, and the last, of course,

wins the day Provence proper gave birth to a poet of consider-

able importance in Louis Bellaud de la Bellaudi^re (1532-1588),
of Grasse, who, after studying at Aix, enlisted in the royal armies,

and was made a prisoner at Moulins in 1572 During his cap-

tivity he wrote poems inspired by real love of liberty and of his

native country {Don-Don tnjetnaly 1 584 or 1 58 s) At Aix Bellaud

subsequently became the centre of a literary circle which im luded

most of the local celebrities, all of these paid their tribute to

the poet’s memory in the edition of his works published by his

uncle, Pierre Paul, himself the author of pieces of small value,

included in the same volume {Lou^ Passatens, ohros et nmos,
iScc

,
Marseilles, 159s) Even when Bellaud is wholly frivolous,

and intent on worldly pleasures only, his work has interest as

reflecting the merry, careless life of the time

A writer verv popular in Provence for the light-hearted

productions of his youth was Claude Brueys (1570-1650),

remarkable chiefly for comedies that deal largely with duped
husbands {Jardm deys musos ptovensalos, not published till

1628). There is a certain charm, too, in the comedies of Claude’s

disciple, Gaspard Zerbin {La Perlo deys musos ei coumedies

f>rouven$alos, 1655), and those critics who have read the plays

of Jean de Cabanes (1653-1712) and of Seguin (of Tarascon,

c, 1640), still in MS
,
speak highlv of them The most consistently

popular form of poetry in the south of France was always the

noel There has been no limit to the production of these; but

very rarely does the author deserve special mention. An
exception must be made in the case of Nicholas Saboly (1614-

1675), produced the best pieces of this class, both as regards

beauty of language and the devotion they breathe They have
deservedly maintained their popularity to the present day.

In Languedoc four poets have been cited as the best of the age—
Goudelm, Michel, Sage and Bonnet This is certainly so in the case

of Pierre Goudelm (province Goudouli, 1579-1649), of Toulouse

the most distmguished name m south French literature

^ Moundino, te of Toulouse; a common designation, denved
from Raymond, the familiar name of the counts of Toulouse.
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between the period of the troubadours and that of Jasmin.
He had a good classical education, traces of which appear in

all his poetry
;
his language and his manner being always admir-

able, even wdiere his matter is lacking in depth He is often

called the Malherbe of the South,” but resembles that writer

only in form • his poetry, taken as a whole, has far more sap
Goudelm essaved and was successful in almost everv short

genre {Lou Ramelet Moundt, 1617, republished with additions

till 1678), the piece of his which is most generally admired l)eing

the stanzas to Henri IV
,
though others will prefer him in his

gayer moods He enjoyed enormous popularity (extending
to Spain and Italy), but never prostituted his art to cheap
effects His influence, especially but not exclusively in Provence,

has been deep and lasting The fame of Jean Michel, of Nimes,
rests on the Embarras de la foire de Beaucatrty a poem of astonish-

ing vigour, but deficient in taste Daniel Sage, of Montpellier

{Las FoulteSy 1650), w'as a man of loose morals, which are

reflected in nearly all his works . his moments of genuine inspira-

tion from other causes are rare More worthy of being bracketed
with Goudelm is the avocat Bonnet, author of the best among the

open air plays that were annually perfoimed at Bdziers on
Ascension Dav : a number of these (dated 1616-1657) were
subsequently collected, but none can compare with the openmg
one. Bonnet’s Jugement de Pans. Another very charming poet

IS Nicolas Fizes, of Frontignan, whose vaudeville, the Opera
de Frontignan (1670), dealing with a slight love intrigue, and an
idyllic poem on the fountain of Frontignan, show a real poetic

gift A number of Toulouse poets, mostlv laureais of the

Academy, may be termed followers of Goudelm ’ of these

Fran90is Boudet deserves mention, who composed an ode,

Le Trtnfe del Moundi (1678), in honour of his native dialect The
classical revival that may be noted about this time is also gener-

ally ascribed to Goudelm ’s influence Its most distinguished
representative w^as Jean de Val^s, of Montech, who made
excellent translations from Virgil and Persius, and wrote 0

brilliant burlesque of the former m the manner of Scarron
{Virgile degutsat, 1648, only four books published) He also

composed a pastoial idyll, which, though too long and inclined

to obscenity, contains much tender description The greatest

of the pastoral poets was Fran9ois de Cortete (1571-1655), of

Prades, whose comedies, Kamounet and Mttanwundo (published,

unfortunateh with alterations, by his son m 1684), are written

with such true feeling and m so pure a style that they can be
read with real pleasure A cornedv of his dealing with Sancho
Panzd in the palace of the duke has been edited. It la difficult

to understand the enormous popularity of Daubasse (1664-

1727), of Qucrcy, who belonged to the workmg classes, he was
patronized bv the nobility m exchange for panegyrics. Gascony
produced two typical works in the 17th century Ader’s Genttl-

honitne gascoun (1610) and Dastros^s Trinje de la langue gascoune

(1642) The former depicts a regular boasting Gascon, who
distinguishes himself m everything, while the latter is a plea

in favour of the Gasc on tongue, inspired by a genuine love of

country. Gabriel Bedout {Parterre gascoun

,

1642) is chiefly

noted for his amorous solitan, called forth by the sufferings he

endured from a hardhearted mistress Louis Baron (b. 1612),

living peacefully m his native village of Pouyloubrm, celebrated

It with great tenderness.

In the i8th century the number of authors is much larger,

but the bulk of good work produced is not equally great in

proportion. The priests are mainly responsible for the literaiy^

output of Languedoc Claude Peyrot (1709-1795), one of

them, celebrates his county with true rural spirit in the Pnniemps
rouergat and Quartre sosous. But the chief of the band is the

Abb6 Favre (1727-1783), the prior of Celleneuve, whose
de moussu sisire, delivered by a drunken priest against intemper-

ance, IS a masterpiece He also wrote a successful mock-heroic

poem {Siege de Cadet ousse), travesties of Homer and Virgil, a

prose novel depicting the country manners of the time {liistoire

de Jean Vont pris), and two comedies, which likewise give a vivid

picture of the % illage hfe he knew well Two genuine poets

are the brothers Rigaud of Montpellier : Auguste’s (1760-1835)
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description of a vintage is deservedly famous; and Cyrille (1750-

1824) produced an equally delightful poem m the Afnour^ de

Mounpete Pierre Ilellies ot Toulouse (d. 1724) a poet of the

people, whose vicious life finds an echo in his works, has a

certain rude charm, at times distantly recalling Villon In

the Province Toussaint Gros (1698-1748), of Lyons, holds

undisputed sway. His style and language are admirable, but

unfortunately he wasted his gifts largely on trivial pikes d^occa-*

Sion, (1711-1777) comedy, the Fiance pare, is bright

and still popular, while Germain’s description of a visit paid by
the ancient gods to Marseilles {La Bourrulo det Dtous, 1760) has
considerable humour In Gascony the greatest poet is Cynen
Despoumns (1698^1755), whose pastoral idylls and mournful

chansons, which he himself set to music, are imbued with tender-

ness and charm (most of them were collected at Pan, in 1828)

The Revolution produced a laige body of literature, but

nothing of lasting interest However, it gave an impetus to

thought m the south of France, as elsewhere; and there, as

elsewhere, it called forth a spiiitof independence that was all

in favour of a literary revival Scholars of the stamp of Ray-
nouard (1761-1863), of Aix, occupied themselves with the

brilliant literary traditions of the middle ages, newspapers
sprang up (the Provencal BouiFAbais^Oy started by Desanat,

and the bilingual Lou Tamhourin et le mene^trel, edited by
Bellot, both m 1841); poets banded together ami collected

their pieces m volume form (thus, the nine truubaire who pub-
lished Lou Bouquet prouven^aou in 1823) Much has been

written about the precHrseurs dn Fehhnge, and critics are sorely

at variance as to the writers that most deserve this appellation

We shall not go far wrong if we include in the list Hyacmthe
Morel (1756-1829), of Avignon, whose collection of poems, Lou
Sabotdet, has been republished by Mistral, Louis Aiihand (1758-

1842), of N!mes, the successful translator of Anacreon’s Odes;
Auguste Tandon, ** the troulMdour of Montpellier,” who wrote

Fables, contes et autres pieces en vers (1800), Fabre d’Olivet

(1767-1835), the veisatile litterateur who in 1803 published Le
Troubadour . Poesies ocatamqueb, which, m order to secure their

success, he gave out as the work of some medieval poet Diou-
loufet (1771-1840), who wrote a didactic poem, m the manner
of Virgil, relating to silkworm-breeding {Lets magnans), Jacques
Azais (1778-1856), author of satires, fables, &( ;

D’Astros(i78o-

1863), a writer of fables m Lafontame’s manner, Caslil-Blaze

(1784-1857), who found time, amidst his musical pursuits, to

compose IVovenial poems, intended to be set to music, the

Marquis de Fare-Alais (1791-1846), author of some light satirical

tales (La^ Castagnados) While these writers were all more or

less academic, and appealed to the cultured few, four poets of

the people addressed a far wider public* Verdi6 (1779-1820),
of Bordeaux, who wrote comic and satirical pieces, Jean Rcboul

(1796-1864), the baker of Nfmes, who never surpassed his first

effort, VAnge et renfani (1828),^ Victor Gelu (1806-1885),
relentless and brutal, but undeniably powerful of his kind

(Feman et Grouman , dtx chansons proven cale^, 1840), and,

greatest of them all, the true and acknowledged forerunner of

the feltbres, Jacques Jasmin (1798-1864), the hairdresser of

Agen, whose poems, both lyncal and narrative, continue to find

favour with men of the highest culture and literary attainments,

as with the villagers for whom they were pnmarily intended
While much of this literature was still m the making, an event

took place which was destined to eclipse m importance any that

had gone before In 1845 Joseph Roumanille (1818-1891),

a gardener’s son, of Samt-Remy (Bouches-du-Rhone), became
usher in a small school at Avignon, which was attended by
Fr4d6ric Mistraf (qv), a native of the same district, then fifteen

years of age The former, feeling the germs of poetry within
him, had composed some pieces in Frendi; but, findmg that his

old mother could not understand them, he was greatly distressed,

* One of Kjs chief titles to fame is that, together with Alphonse
Dumas, he drew the attention of Lamartine to Mistral^s Mtrdtc
Roumanille and Mistral showed their gratitude by republishing
the best pieces of these two pricurseurs, together with those of
Castit-Blaze and others, in Un Lxame de Rastn (1865)

and determined thenceforth to write in his native dialect only.

These poems revealed a new w*orld to young Mistral, and spun*ed

him on to the resolve that became the one purpose of his life

—

de femettre en lumtke et conscience de sa glare cette noble race

quen plexn Mtrabeau nomme encore la nation proven^ale.

There is no doubt that Mistral’s is the more puissant personality,

and that his finest work towers above that of his fellows; but
in studying the Provengal renaissance, Roumanille’s great

claims should not be overlooked, and they have never been put
forward with more force than by Mistral himself (m the preface

to his hclos d*oro) Roumanille’s secular verse cannot fail to

appeal to every lover of pure and sincere poetry {Lt Margaritedo,

1836-1847; Lt Sounjarello, 1852, Lt Flour de Sauvt, 1850-

1859, &c ), his noels are second only to those of Saboly, his

prose works (such as Lou mege de Cucugnan, 1863) sparkling

with delightful humour He it was who in 1852 collected and
published Lt Prouvenfalo, an anthology m which all the names
yet to become famous, and most of those famous already (such

as Jasmin), are represented. In 1853 he was one of the enthu-
siastic circle that had gathered round J. B. Gaut at Aix, and
whose liteiary output is contained in the Roumavagi det Trou-

batreand in the shortlived journal Lou gay saber (1854). At the

same time the first attempt at regulating the orthography of

Provencal was made by him (m the introduction to his play,

Ta Pari dou bon Dieu, 1853). And in 1854 he was one of the

seven poets who, on the 2TSt of May, foregathered at the castle of

Fonts^gugne, near Avignon, and founded the FHibnge, [The
etymology of this word has given rise to miu h speculation :

the one thing certain about the word is that Mistral came across

it n an old Provencal poem, which tells how the Virgin meets
Jesus in the Temple, among the seven fHibres of the law The
outlines of the ccmstitrtion, as finally settled m 1876, are as

follows * The region of the Feltbnge is divided into four manten-^

€71(0 (Provence, Languedoc, Aquitaine and Catalonia-). At
the head of all is a constston of fifty (called majourau), presided

over by the Capouhe, who is chief of the entire Felibrige, The
head of each mantenenco is called sendt (who is at the same time

a majourau); and at the head of each “ school ” (as the sub-

divisions of the mantenenco are called) is a cabtsedu. The
ordinary members, unlimited in number, are manteneire Annual
meetings and fetes are organized The most widely read of the

Fehbnge publications is the Armana prouvenfau, which has

appeared annually since 1855, maintaining all the while its

ongmal scope and purpose, and though unpretentious in form,

It contains much of the best work of the school.^] The other

SIX were Mistral, Aubanel, A Mathicu (a schoolfellow of Mistral’s

at A\Tgnon), E Garrm, A 1 avan and P Giera (owner of the

castle) Of these, Theodore Aubanel (1829-1886, of Avignon,

son of a printer and following the same calling) has alone proved

himself worthy to rank with Mistral and Roumanille. “ Zam,”

the girl of his youthful and passionate love, took the veil; and

this event cast a shadow over his whole life, and determined the

character of all his poetry (Lou mtdugrano entre-duherto, i860,

Li Fiho d^Avignoun, 1883) His is, without a doubt, the deepest

nature and temperament among the feltbres, and his lyrics are

the most poignant He has a keen sense of physical beauty in

woman, and his verse is replete with suppressed passion, but

he never sinks to sensuality His powerful love drama Lm pan
dou peccat was received with enthusiasm at Montpellier m 1878,

and successfully produced (some years later in Ar^ne’s version)

by Antoine at his Theatre Libre—^no mean criterion It is

the only play of real consequence that the school has yet

produced
We need not do more than glance at the work of the fourth

of the group of poets who alone, amidst the numerous wnters

of I^ics and other works that attain a high level of excellence,

“ One of the most pleasing features of the movement is the spirit

of fraternity maintaineci by the fihhres with the poets and literary

men <x£ northern France, Spain, Italy, Rumania, Gennany and
other countnes.

In common with so many other productions of the FStibrige,

this Ahnanac is published by the firm J Roumanille, Libraire*

Editour, Avignon.
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appear to us to have so far secured permanent fame by the magni-

tude of their achievement F^hx Gras (1844-1891) settled at

Avignon in his youth His rustic epic, Lt Carhoume (1876) is

full of elemental passion and abounds m fine descriptions of

scenery, but it lacks propoition The heroic geste of Toloza

(1882), in which Simon de Montfort^s invasion of the south is

depicted with unbounded \igour and intensity, shows a great

advance m art. Lt Roumancero provenfd (iSHj) is a collection

of poems instinct with Provencal lore, and in Lt Papdtno (i8gi)

we have some charming prose tales that bring to life again

the Avignon of the popes. Finally, the poet gave us three

tales dealing with the period of the Revolution {Lt Rouge dou

rmejouY, &c ); their realism and literary art called forth general

admiration ^

A few lines must suffice for some of the general aspects of the

movement It goes without saying that all is not perfect

harmony, but, on the whole, the differences are differences of

detail only, not of principle While Mistral and many of the

best fehhres employ the dialect of the Bouchcs-du-Rhone, others,

who have since seceded as the Fehhrige lattn (headed by Roque-

Femer), prefer to use the dialect of Montpellier, owing to its

central position. A third class favour the dialect of Limousin,
as having been the literary vehicle of the troubadtiurs, but their

claim IS of the slenderest, for the fHthres are in no sejise of the

word the direct successors of the 'troubadours Nearly all

the leaders of the Fehbrtge are Legitimists and Catholics, their

faith being the simple faith of the people, undisturbed by
philosophic doubts There are exceptions, however, chief

among them the Protestant (iras, whose Toloza clearly reflects

his sympathy with the Albigcnses Yet this did not stand in

the way of his election as Capouhe—a proof, if proof were needed,

that literary merit outv'eighs all other considerations in this

artistic body of men Finally, it may be noted that the feltbres

have often been accused of lack of patriotism towards northern

France, of schemes of decentralization, and other heresies, hut

none of these charges holds good The spirit of the movement,

as represented by its leaders, has never been expressed with

greater terseness, force and truth than in tnc three verses set

by F(51ix Gras at the head of his Carhoume I love my village

more than thy village; I love my Provence more than thy

province, I love France more than all

Authorities —Las Jovas del gay saber, edited by Noiilet (vol iv

of Cation-Arnoult's Monumens de la littiraidre romane, &>c
,
Toii-

lonse, iSito); Nonlet, Es^ai sur VhtsUnre htUraire des patois du midi
de la France aux xvi' ct xvti^ slides (Parib, 1859) and au
win" 57 rc/c (Pans, 1877) ,

Gaut, “Etude sur la iitt6rature et la

poesio proven^ales “ (Mhnoires de VacadSmte des sciences, 6r,
d’Aix, tome ix pp 247-344 Aix, 1807), Mary-Lafon, HistotrB
htUratrr du midt de la France (Pans, 1882) Reston, Lettcratura
provenzale, pp 200-214 (Milano, 1891); Maneton's articles on
Provencal and Filibrige in the Grande encyclopSdie

^
Donnadicu,

Les Pricufseurs des fihhres iSoo-i8^^ (Pans, 1888)
,
Jourdanne, His-

toire du Fihbrige, 18^4-^806 (Avignon, 1897) ,
Hennion, Les Fleurs

fihhresque^ (Pans, 1883) ,
Portal, La letUratura provenzale moderna

(Palermo, 1893) ;
Koschwitz, XJeber die provenzahschen Feltber und

ihre Vorgdnger (BerUn, 1894), Mari6ton. La Terre provrnfale
(Pans, 1894). (H O)
PROVENCE {Proznneta, Proenza), a pro\mce in the south-east

of ancient France, bounded on the N by the Dauphin^, on the

E by the Rhone and T^ngucdoc, on the W by the Alps and
Italy, and on the S. by the Mediterranean The coast, originally

inhabited by Ligurians, was from an early date the home of some
Phoenician merchants About 600 p c

,
according to tradition,

some traders fron Phocaea founded the Greek colony of Massalta
(Marseilles) and the colonists had great difficulty in resisting the
Cavares and the Salyes, t e the Ligurian peoples in the vicinity

Other colonies in the neighbourhood, such as Antibes, Agde,
Nice, originated m this settlement During the wars v\hich

followed, the inhabitants of Massalia asked assistance from the

Romans, who thus made their first entry into Gaul (12 b.c),

and, after a campaign which lasted several years under the

1 Gras was Cafoulti from 1891 till 1901, succeeding his brother-
in-law, Roumanillc, who held the office from 1888 till 1891 The
first CapouHi was, of course. Mistral (1876-1888) Gras's suc-
cessor was Pierre Devolny, of Die (appointed in April 1901)
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direction of the pro-consul C. Sextius Calvinus, conquered the
territories between the Alps, the sea and the Rhone (with the
province of Narbonne on the right bank of this river) These
lands formed the Provtneta romana, and the name was retained

by Provence The town of Aix {Aquae Sexttae) was founded to

form the capital of this conquered land In consequence of

the conquest of Gaul by Caesar (50 b r
) and the administrative

reforms introduced bv Augustus, the territor>^ of the former Pro-
vtncia was divided into the new provinces of Narbonensis II

,

of the Maritime Alps and of Viennois, hut it still remained
an important centre of Roman learning and civilization Mar-
seilles, which for some time had a prosperous Greek school, and
also Aix now became of secondary importance, and Arles was
made the chief town of the province, becoming after the capture
of Treves by the barbarians (a 0 418) the capital of Gaul.
Christianity spread fairly early into Provence, although the

legend that this country was evangelized by Mary Magdalene
and some of the apostles cannot be traced farther back than the

1 2th century Trophimus established a church at Arles in the

3rd century, and during the two centuries which followed

bishoprics were founded in all the cities of Provence

At the beginning of the 5th century, Provence was attacked
b\ the Visigoths In 423 the Visigothic king Thcodoric I. was
defeated by Aetius under the walls of Arles, but the part taken

by the Goths in the election of the emperor Avitus did not put
a stop to their attacks (450) In 480 Arles was captured by
Euric I

,
and the southern part of Provence, t e the country

south of the Durance, thus came definitely under Visigothic

rule The more northern cities, such as Orange, Apt, lYois-

CluUeaiix, &c
,
were again joined to the kingdom of Burgundy.

Towards 310 Visigothic Provence was ceded to Theodcric, king

of the Italian Ostrogoths, by Alaric II as a mark of his giatitude

for the support given to him during the war against the Franks.

In addition to this, about 523, the Ostrogoths took advantage

of the wars between the Franks and the Burgundians to extend

their lands in the north as far as Gap and Embrun Vitiges,

king of the Ostrogoths, ceded Provence to the kings of the

Franks about 537, when it was divided m a peculiar manner;
the northern cities and those on the coast (Arles, Marseilles,

Toulon, Antibes, Nice) were given back to Burgundy, whilst a
narrow strip of territor> with Avignon, Apt, Cavaillon, Riez,

8rc
,
extending from the west to the east as far as the Alps, was

added to the kingdom of Austrasia, and from that time followed

the fortunes of Auvergne, which, as is known, was generally

dependent on Austrasia. Provence was united under one ruler

during the reigns of Clotaire II and Dagobert I
,
but at the death

of the latter in 639 was divided again, only to be reunited under

the successors of Dagobert II (679) At this period the name
of Provence was restricted to the southern cities, which had
passed from the Gothic to the Fiankish rule, it did not regain

its original signification and denote the countiy^ extending as

far as T.n onnais till the end of the 8th and the begmnmg of the

9th centuries

At the beginning of the 8th century, some Arabs from Spam,
who had crossed the Pyrenees and settled down in Septimania,

attacked Provence, in 735 took the towTi of Arles and m 737
captured Avignon, thus becoming masters of one part of the

country. C harles Martel who had already made two expeditions

against them, m 736 and 737, ^.lth the help of the Lombards of

Italy, succeeded in 739 in expelling them, and brought the

country' definitelv under Frankish rule Austrasian counts

were given authority in the cities, and under Charlemagne and
Louis the Pious the history of Proven< e beemne incorporated

with that of the rest of the empire At the t ime ot the partition of

Verdun (843) Provence fell to the share of the emperor Lothair I.,

who joined It to the duchy of L>ons in 855 to form a kingdom

for his youngest son, Charles On the death of the latter in

863 his inheritance was divided between his two brothers, when
Lothaii II

,
km^ of Lorraine, received the northern part, Lyon*

nais and Viennms, and to the other, the emperor Louis II ,
kmg

of Italy, was given Provence. At his death in 875 Provence

passed into the hands of Charles the Bald, and he entrusted



PROVENCE504
the government to his brother-in-law, Duke Boso, who, taking

advantage of the struggles between the Frankish princes which

followed the death of Charles the Bald, reconstituted the former

kingdom of Charles, the son of Lothair, and in 879 was acknow-

ledged as Its sovereign at Mantaille in Viennois This is the

kingdom of Provence (Provence, Viennois, Lyonnais and
Vivarais), sometimes, but improperly, called Cisjuran Burgundy

Boso died in 887, having succeeded in maintaining his indepen-

dence against the united Frankish princes His widow Ermen-
garde, daughter of Louis II

,
with the assistance of the emperor

Amulf, had her son Louis a( knowledged king at an assembly

held at Valence m 890 Louis attempted to seize the crown of

Italy in 900, and in 901 was even crowned emperor at Rome
by Pope Benedict IV.

,
but in 905 he was surprised at Verona by

his rival Berengar, who captured him, put out his eyes, and

forced him to give up Italy and return to Provence, he lived here

till his death in 928, leaving an illegitimate son, Charles Constan-

tine. The principal figure in the country at this time was Hugo
(Hugues) “of Arles,” count, or duke, of Viennois and marquis

of Provence, who had been king of Italy since 926 In order

to retain possession of this country^ he gave the kingdom of

Louis the Blind to Rudolph II
,
king of Burgundy {q v ), and thus

the kingdom of Burgundy extended from the source of the Aar

to the Mediterranean But the sovereignty of Rudolph II and

his successors, Conrad (937-993) and Rudolph III. (993-1032),

over Provence was almost purely nominal, and things were

m much the same condition when, on the death of Rudolph HI
,

the kingdom of Burgundy passed into the hands of the German
kings, who*now bore the title of kings of Arles, but very rarely

exercised their authority in the country.

At the beginning of the loth century Provence was in a state of

complete disorganization, a result of the invasions of the Sara-

cens, who, coming from Spam, took up their quarters m the

neighbourhood of Fraxinetum (La Garde-Fieinet in the depart-

ment of Var) and ravaged the country pitilessly, the Christians

being unable to oust them from their strongholds All the real

power was in the hands of the counts of the country. It is

probable that from the 9th century several of the Proven9al

countships were united under one count, and that the count of

Arles had the title of duke, or marquis, and exercised authority

over the others In the middle of the loth century the count-

ship of Provence was in the hands of a tertain Boso, of unknown
origin, who left it to his two sons, William and Roubaud
(Rotbold) These two profited by the commotion caused by the

capture of the famous abbot of Cluny, St Maiolus (Mayeul),

m 973, who had fallen into the hands of the Saracens, and
maiched against the Mussulmans, definitely expelling them
from Fraxinetum. About the same period the marquisate

seems to have been re-established in favour of Count William,

who died in 993, and from that time the descendants of the two

brothers, without making any partition, ruled over the different

countships of Provence, only one of them, however, bearing

the title of marquis The counts of Provence had, from about

the middle of the nth century, a tendency to add the name of

their usual residence after their title, and thus the lordships,

known later under the names of the countships of Arles (or

more properly Provence), of Nice, and of Venaissm, grew up
Roubaud had one son named William, who died without children,

about 1043, and one daughter, Emma, who married William,

count of Toulouse, by whom she had a son. Pons (1030-1063), the

father of Raymund of Samt-Gilles (1063-1105) William also

had a son of the same name This William II had three sons

by his wife Gerberge—Fulk, Geoffrey and William The last-

mentioned had a son, William Bertrand (1044-1067), whose
daughter Adelaide married, first, Ermengaud, count of Urgel,

and then Raimbaud of Nice, Geoffrey was the father of Ger-

berge, who married Gilbert, count of G^vaudan, and he had a

daughter Douce, who m 1112 married Raymund-B6renger,
count of Barcelona; by this marriage, Provence, in the correct

sense of the word, passed over to the house of Barcelona. At
the beginning of the 12th century the various marriages of the

Provencal heiresses, of whom mention has just been made, led

to the land being divided up among the different branches
of the ancient countly family (1105, 1125 and 1149), thus

the countships of Provence, Venaussm and Forcalquier were
definitely formed
Under the command of Raymund of Saint-Gilles the Proven-

cals took an important part in the first crusade, and the use

of the term “ Provencal ” to denote the inhabitants of southern

France, their language and their literattire, seems to date from
this period

The history of the princes of the house of Barcelona, Raymund-
Berengerl (1113-1131), Raymund-B6renger II (ii3i-ii44)and
Raymund-B6rcnger III (1144-1166), is full of accounts of their

struggles with the powerful feudal house of Baux, which had
extensive propeity in Provence, in 1146 one of the representa-

tives of this house, Raymund, obtained from the emperor the

investiture, though only m theory, of tlie whole countship of

Provence. After the death of Raymiind-B^renger IIL, who was
killed at the siege of Nice (1166), his cousin Alphonso II

,
king

of Aragon, claimed his inheritance and took the title of the count
of Provence. But his succession was disputed by the count of

Toulouse, Raymund V., a marriage having been previously

arranged between Raymund-B^renger’s daughter and his son,

and he himself hastening to marry the widow Richilde, niece

of the emperor Frederick I. The majority of the lay and
ecclesiastical lords of Provence recognized Alphonso, who in

1176 signed a treaty with his competitor, by which Raymund V.
gave up his rights to the king of Aragon m consideiation of a

sum of monev Alphonso was represented in Provence by his

brothers Raymund-B6renger and Sancho in turn, and in 1193
by his son Alphonso, who succeeded him This Alphonso gave
Aragon and Catalonia to his brother Peter (Pedro), and kept
only Provence for himself, but on the death of his father-in-law.

Count William IL, in 1208, whose son had been disinherited, he
added to it the county of Forcalquier He was able to protect

Provence from the consequences of the war of the Albigenses,

and it was not until after his death (1209), during the minority

of his son Raymund-B^renger IV
,
who succeeded him under the

regency of his uncle, Peter of Aragon, and later of his mother
Gersende, that Provence was involved in the struggle of the

count of Toulouse against Simon de Montfort, when the part

played by the city of Avignon in the Albigensian movement
finally led to Louis VIII ’s expedition against the town
William of Baux took advantage of the troubles caused by
Raymund-Berenger^s minority to have the kingdom of Arles

conferred upon nimself by Frederick II
,

this led, however,

to no practical result. Raymund-B6renger had also to fight

against Raymund VII
,
count of Toulouse, the emperor having

ceded to this latter m 1230 the countship of Forcalquier, and
showed another mark of his favour in 1238, w^hen, in consequence

of some difficulties with the city of Arles, Raymund-B^renger
drove the imperial vicar from the town. The intervention

of St Louis, who in 1234 had married Margaret, the eldest

daughter of the count of Provence (the second, Eleanor, married

Henry III of England in 1236), put an end to the designs of

the count of Toulouse Raymund-B6renger died in 1245,

leaving a will by which he named as his heiress his fourth

daughter, Beatrice, who shortly afterwards, in 1246, married

the celebrated Charles of Anjou (see Charles I
,
king of Naples),

brother of the king of France. After her death, in 1267, Charles

still maintained his rights in Provence. TTie countship of

Venaissm was left to him by his sister-in-law, Jeanne, countess

of Toulouse, but in 1272 King Philip the Bold took possession

of it, giving it up in 1274 to Pope Gregory X
, who had claimed

it for the Roman Church in pursuance of the treaty of 1229

between Raymund VII. of Toulouse and St Louis. Almost all

the time and energy of Charles of Anjou were taken up with

expeditions and wars concerning the kingdom of Naples, which

he had gained by his victories over Manfred and Conradin in

1266 and 1268 His government of Provence was marked by
his struggles with the towns. The movement which resulted

in the emancipation of these had its origin fairly far back. In

the first part of the 12th century the towns of Provence, no
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doubt following the example of those in Italy, began to form
municipal administrations and consulates, independent of the

viscounts, who in theory represented the authority of the count

in the towns. This movement was occasionally interrupted

by home disturbances, such as struggles against the civil and
ecclesiastical authorities ;

nevertheless Marseilles, Arles, Tarascon,

Avignon (whose consulate laws date from the 12th century),

Brignoles and Grasse were self-governing and elected their

magistrates, sometimes negotiating with the count, as a power
with a power, and concluding political or commercial treaties

without consulting him The city of Nice, which was joined to

Provence in 1176, had retained its freedom This state of

affairs was in direct opposition to the authoritative government

of Charles of Anjou, who tried to bring back the most indepen-

dent of these towns under his sway In 1251 he seized Arles and
Avignon and placed them under a vtguter (vicar) nominated by

himself. In 1257 Marseilles was also subdued, and ministers

nominated by the court performed their duties side by side

with the municipal officials.

The successors of Charles of Anjou also showed great interest

m maintaining their rights over the kingdom of Naples, and
only occasionally do they appear in the history of Provence
Charles II. (1285-1309), after failing in several attacks on the

house of Aragon in southern Italy, lived in the country during

the latter years of his reign as duke, and tried to reform some
of the abuses which had grown up in the administration of justice

and finance. Robert of Calabria (1309-1343), his son and
successor, was forced to sustain a long siege in Genoa, whither

he had been called by the Ghibelline party * a siege which cost

a large number of lives to the Provencal navy Robert was
succeeded by his granddaughter Joanna, widow of Andrew of

Hungary, who sold her rights over the city of Avignon to Pope
Clement VI m 1348, in order to raise funds to enable her to

continue the struggle against the house of Aragon in her Nea-

politan states The political situation of the country was not

much changed by Charles IV residen( e in Provence, nor by

the empty ceremony of his coronation as king of Arles (1365)
Charles IV. gave up his rights, or his claims, to Louis, duke of

Anjou, brother of Charles V, but the expedition which this

prince made to take possession of Provence only resulted m the

seizure of Tarascon, and failed before Arles (1368). Joanna
had nominated as her heir Charles of Anjou-Gravma, duke of

Dura«, who had married her niece Margaret, but to provide

herself with a protector from Louis of Hungary, who accused

her of murdering her first husband Andrew and wished to dispute

her right to the kingdom of Naples, she married again and

became the wife of Otto of Brunswick. Charles of Duras,

discontented with this marriage, took part against her, and

she in her turn dismherited him and named Louis of Anjou as

her eventual successor (1380) The duke of Anjou took posses-

sion of Provence, whilst Charles of Duras made the queen

prisoner at Naples and gave orders for her to be put to death

(1382). Louis of Anjou also made an expedition to Naples,

but did not arrive till after her death, and he died m 1384. His

son Louis II. (1384-1417) banished the viscount of Turenne
from Provence, because he had taken advantage of his sove-

reign's absence to ravage the country. He did not live in

Provence till the last years of his life; in 1415 he established a
parlement The following year the country was devastated

by a terrible plague The wars carried on by his successor

Louis III (1417-1434) against the kings of Aragon, his rivals at

Naples, were the cause of the complete rum of Marseilles by the

Aragonese fleet. The town, however, regained its former state

comparatively quickly. Although Louis III. had centred almost

all his attention on the expeditions m Italy, he managed to

secure the lands belonging to the house of Baux on the death

of the last of the family, the baroness Alix (1426). Ren^,
duke of Lorraine {q.v ),

LouisN brother and successor, after an
unsuccessful attack on Naples (1460-61), went to live on his

property in France, and after 1471 was principally m Provence,
where he built the castle of Tarascon and interested himself in

art, literature, and pastoral amusements. He left his territories

(Anjou, Lorraine, Provence) to his nephew Charles, count of

Maine, by his will in 1474. Louis XI., king of France, protested

at first in the name of the rights of the Crown, and even seized

Rent’s duchies. In consequence, however, of an interview

between Ren6 and the king at Lyons, the former obtained a
withdrawal of the seizure and ended his days peacefully m
Provence (1480) The rights of his successor, Charles, were
disputed by Ren^ II ,duke of Lorraine, but, with the support
of Ix)uis XI

,
his attack on Provence was defeated On the

other hand, Louis had corrupted some of Charles’s advisers,

especially Palamede de Forbin, with the result that, at Charles’s

death m 1482, he left Provence to the king ot France m his will.

Ren6 of Lorraine protested in vain
,
Louis claimed the possession

of the disputed territory, but Provence was not definitely

annexed to France till i486, under C harles VIII
, and even then

It preserved a certain individualitv. In laws relating to this

country the sovereigns added to their title of king of France
“ and count of Provence and of Forcalquier,’* and Provence
always preserved a separate administrative organization.

In the 1 6th century Provence took part m a war between
France and the imperialists The constable de Bourbon, who
had received the investiture of Provence from the emperor
Charles V

,
crossed the Var in 1524 with an army, but was

defeated at Marseilles. The expedition under Charles V. and
the duke of Savoy in 1536 had no more definite result than the

coronation of the emperor at Aix as king of Arles. About the

same time the first signs of the Reformation became evident in

Provence, at first in the country of the ancient Vaudois at

Cabn^res and at M^nndol in the county of Venaissin. A sen-

tence passed in 1540 by the parlement of Provence against these

heretics was carried out with great seventy in 1545 by the

president d’Opp^de and the baron de la Garde, who burned

the villages and massacred the inhabitants. Protestantism d’d

not take a great hold on Provence, but drew a fair number ot

followers from the ranks of the lesser nobles, who, with Paul de

Mauvans at their head, began the struggle against the Catholics

under the comte de Carces. Charles IX ’s journey in Provence

m 1567, followed by the establishment m the parlement at Aix
of a court {chambre) in which Catholics and Protestants had an

equal number of seats, led to a momentary cessation of hostilities

These were resumed between the Carastes (Roman Catholics)

and Razats (Protestants), and again interrupted by the peace

of 1576, which gave some guarantees to the Protestants, with

La Seyne as a place of security, and also bv the plague of 1579,
which affected the whole country. The League, on the other

hand, made rapid progress in Provence under the direction

of the comte de Sault and Hubert de la Garde, seigneur of Vins,

and the governors of Epernon and La Valette vainly tried to

pacify the country, I^ Valette and the political party or

Bigarrats were finally more or less reconciled to the Protestants,

and at the time of the death of Henry III the struggle was no

more than a question of district politics. Weakened by the

division between the comtesse de Sault and the young comte
de Carces, the I eague applied to the duke of Savoy, who was

besieging Marseilles Carces and the other heads of the League

submitt^ one after the other to the new^ governor Lesdigui^res,

who was succeeded by the duke of Guise in 1595, and m 1596

the religious wars in Provence were definitely ended by the

capitulation of Marseilles

During the reign of Henry IV the country was comparatively

peaceful; but under Richelieu the restnction of local freedom

and the creation of new offices led to the insurrection of the

Cascavcous (small bells, a name derived from their rallying

sign), which Cond4 came to suppress in 1630-31. At the

time of the Fronde additional taxes were levi^ by the pai la-

ment at Aix, and the struggle began between the Cantveis

(Mazanns) and the Sahreut^ (prince’s party), who captured the

governor, the comte d’Alais, for a short time. The duke of

Mercoeur calmed the country down. Louis XIV.’s tour in

Provence (1660) was marked by an insurrection at Marseilles,

which brought about the abolition of the last remaining muni-

cipal liberties of the town. Provence was severely tned by the
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imperialist invasions of 1706 and 174^, and the great plague of

1720. Towards the end of the anaen regime the movement
which resulted in the revolution of 1789 made itself felt m Pro*

vence> and was most apparent m the d^ble election at Aixand

at Marseilles of Mirabeau as deputy for the states*general.

Provence, with its own specif language and its law so closely

related to Roman law, has ulwiiys beesn quite separate from the

other French provinces. Theoretically it retamed its provinaal

estates, the origin of winch has been traced to the assemblages

of the I2th century. The)^ met annually, and included repre-

sentatives of three orders : for the clergy, the ardibishop of

Aix, president ex officio of the estates, the other bishops of

Provence, the abbots of St Victor at Marseilles, of Montmajour
and of Thoronet; for the nobility, all the men of noble birth

igmltlhommes) until 1625, when this privilege was restricted to

actual holders of fiefs, for the third, the members of the twenty-

two chief towns of the rngutrus ^ and fifteen other privileged

places, among which were Arles and Marseilles. There were

theoretically no taxes, but only supplies given freely by the

estates and assessed by them However, this assembly did not

meet after 1639 The administrative divisions ol Provence
were constantly chcnging. In 1307 Charles II divided it mto
two shtechaus^ees^ Aix and Forcalquier, comprising twenty-two
vtguenes. At the end ot the anaen regime the government
{govmrnement) of Provence, which corresponded to the ghtirahte

of Aix, was made up of eight sinechamsees, tliose of Lower
Proveni3e^Aix, Arles, Marseilles, J^ignoles, Hy^res, Grasse,

Draguignan, Toulon; and four of Upper Provence—Digne,
Sisteron, Forcalquier, Castellanc From a juduial point of

view the parlement of Aix had replaced the foimcr consetl

eminent or cour souvetatne. There was a chambre des comptes

at Aix, and also a caur des aides A decree, dated the 22nd of

December 1789, divided Provence into the three departments
of Bouche dll Rhone, Basses-Alpes and Var, and 111 1793
Vaucluse, the former county (comtat) of Venaissin, which be-

longed to the pope, was added to these The boundaries of

the department of Var w^ere modified m i860 after the annexa-
tion, when the department of the Alpes Maritimes was fonned

A\JTMolilTiBs —‘There is no good general lustory of Provence
For a complete work consult the cuicient works of H. Bouche.
ChoYogtaphie et htbloire chronolopque de Provence {2 vols. in fol

.

Aix, lOC^) ,
Papon, Jhstoire ginirale de Provence (4 vols in 4to,

Pans, 1777-1706); L M^ry, Htsiotre de Prcmence (3 vok m Svo,
Marseilles, 1830-1837), For special periods of history see F. Kientr,
Verfussungsgeschuhte der Provence, j/o-j^oo (Svo, Leipzig, I9(X));

It Poupardhi, Le Royanmedo Provence sotis les Carohngiem^ (in 8vo,
l^ris, 1901), G, dc Manteyor, La Provence dii d siUle
fin Svo, Pans, 1907), Lambert, Essat sur le regime muntctpal et

raffranchtssement des communes en Provence (in Svo, Toulon, 1882)

,

Les Guerres reltgteuses en Provence (2 vols, in Svo, 1870) ;
Cabasson,

Essoi histoeique sur le parlement de Provence (3 vols lu Svo, Aix,

1826) (R Po

)

PROVfiRB (Lat proverbium^ from pro^ forth, publicly,

verbunty word; the Greek equivalent is irapoifua, from irapd,

alongside, and way, road, i,e, a wayside saying; Ger.

Spnchwort)y a form of folk -literature, or its later mutation,

expressing, in the form of a simple, homely sentence, a pungent
criticism of life. Many definitions have been attempted of a
‘‘ proverb/’ of winch none have met with universal acceptance

J Howell’s (d 1666) three essentials, shortness, sense and
salt,” omit the chief charactenstic, popularity or general

acceptance, and the definition of 'ExQi>tm^--Celebre dutum mta
quaptam noviiaie tnstgnc—suits a good proverb zather than
proverbs m generaL Lord Russelrs The wisdom of many
and the wit of one ” as familiar.

l or a general survey of the subject of proverbs, Archbishop
Trench's Proverbs and their Lessons (new ed

, 1905, by A Smythe-
Palmer, with additions and notesO is useful; it contains a taiily
oontpreherraive bibliography, ancient and modern !^hn^ Hand-
book of Proverbs, and Polyglot of Foreign Proverbs (1857). based on

1 The tngmrte was the junsUiction of a ingueer, t^e vicar/* a
name ^ven at various times and places m the south of France to
very omerent feudal officials The vtguerte in the 17th and i8th
centuries as an adrmmstrative sdbdivkfi^ tn Provence corresponded
to the prMti eisewherew

the coHoctions of John Ray (1670) and Bavid Feiguson (1^41},
are very full. V Stuckey L^n’s Collectanea (5 vols

, 190a) is a
storehouse of English proverbs, classified in various ways, Notes
and Queries gth senes, vol li ,

contains a bibliography ot
Englim works The principal !fioreign works are G. Strattorello,

La Sc^erua del mondo (3 vols., 1883) and Remsberg and Durings-
fcld, Die Spnchworter der germanischen und romanischen Sprachen
(2 vols, 1872-1875) Tlierc arc many popular handbooks giving
lull collections of proverbs, English and foreign,

PROVERBS^ BOOK OP (Heb MnlUe Shtlomoh, ‘‘ Proverbs of

Solomon,” abndged by the later Jeus to MtshlBy Septuagmt,
impoi/uioi or H. SuA

;
Lat. Vulg. Parabolae sal, and Liber fnrjer-

biomm), one of the Wisdom books of the Old Testament (see

Wisdom Literature) and the prmcipal representative in the

Old Testament of gnomic thought. This sort of thought, which
appears very early m Egypt (2000 b c. or earlier), and relatively

cai ly among the Greeks (m the sayings of Tlxaies and Solon as

reported by Diogenes Laertius), was of late growth among the
Hebrews Doubtless they, like other peoples, had their simple

proverbs, embodying their general observations oi life; a couple

of thesje have been preserved m the Old Testament :
“ Is Saul

also among the Prophets ? ” (i Sam. x. 12); The fathers eat

sour grapes,and the children’s teeth are set on edge ”(Jer. xxxi

29, Ezek. xviii 2). It is possible that Solomon uttered or coL
leoted a number of such suA^ings, based in part on observation

of the habits of beasts and plants (i Kings iv. 52 seq [Heb. v
12 seq ]; cf. Jotham’s apologue, Judg ix. 8 sqq , and Samson’s
riddle, Judg xiv. 14). The Hebrew word mashal, commonly
rendered “proverb,” is a general term for didactic and elegiac

poetry (as distinguished from the descriptive and the liturgical),

Its form being that of the couplet with parallelism of clauses;

in the Old Testament it signifies a folkrsayin^ (Ezek xii 22,

xvni 2), an allegory (Ezek. xvii. 2), an enigmatical saying

(Ezek XXI. 5),a byword
(
Jer. xxi v. 9; Deut xxvni, 3.7), a taunting

speech (Isa xiv. 4; Hab, ii 6), a lament (Mic, 11. 4), a visional

or apocalyptic discourse (Num. xxiii. 7; xxiv. 15), a didactic

discourse(Ps, xlix ,lxxvm ), azi argument or plea (Job xxix. i)

In the Book of Proverbs it is either an aphorism (x -xxii.) or a
discourse (i -ix

,
xxm, 29-35, ^vii. 23-27).

The uses of the term being so various, its special signification

in any case must be determined by the character of the passage

m which It occurs; and an examination of the contents of

Proverbs shows that the thought of the book differs widdy from
that ot live literature pnor to the 5th century b.c. The book
appears on its face to be a compilation, various authors being
mentioned in the titles ; Solomon m x. x and xxv. i

,
the “ sages

”

in xxii. 17 and xxiv. 23; Agur in xxx. 2; the mother of King
Lemuel in xxxi, 2; xxxi. 10-31 and, probably, xxx 5-33 ore

anonymous; the ascription in 1 i to Solomon may refer to i.-ix

or to the whole book. Apart from the titles (which are not
authoritative) the difference of style in the various sections

indicates difference of authorship. There is, indeed, a certain

unity of thought an the book , throughout it inculcates cardinal

social virtues, sucli as industry, thrift, discretion, truthfulness,

honesty, chastity, and in general it assumes wisdom to be the

guiding principle of life. But the sections differ m form and
tone. While chs. x.-xxix. and part of xxx consist of aphorisms,

chs. i.-ix., XXXI. are composed of more or less elaborate dis-

courses. In the aphoristic sectioas also there is varietyj there

are couplets {x. i.—xxii. 16; xxv.-xxix ), quatrains (xxiir-xxiv.)

and tetrads and other nuraenoal arrangements (xxx. 7-33)
Compilatory character is indicated by repetitions; there are

identical lines (x. i and xxix. 3; xi. 14 and xxiv. 6; xiii. ^ and
xxiv. 20; XIV. E and xxiv. 3, xv. iS.and xxix. 22 ;

xvu. 3andxxvn.
21; XIX. 13 and xxvai. 15; xx. 22 and xxav. 29; xxiv. 23 and
xxviiu 21) and identical couplets {xvuu 8 and xxvu 22; xax. i

and xxvii 6; xix. 24 .and xxvi. 15; xx. 16 and xxvii. 13; xxi g
and Kxv. 34; xxr. 3 and xxvzi 12).

The dates of the various parts of the book must be determuiied

by the character of the contend, there temg no decisive external

data. The fact that it stands in the third division of the Hebrew
Camm, the Writings or Hagiographa^ along with such late

works as Job, Ps^ms, Chronicles, iWuel, Ecclesiastes and
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Esther, must be allowed weight; the presumptioa js that the

arrangers of the Canonical books regarded it as being in general

later than the Prophetical books No help can be got from the

titles Examination of titles in the Prophets and the Psalms

(to say nothing of Ecclesiastes and Wisdom of Solomon) makes
It evident that these have been added by late editors who were
governed by vagwe traditions or fanciful associations or caprice,

and there is no reason to suppose the titles m Proverbs to be

exceptions to the general rule The ascription of parts of

Proverbs to Solomon (i i, x. i, xxv. i) means nothing for us

except that there was a disposition among the later Jews to

refer their books to great names of the past, Enoch, Darnel,

Job, Moses, David, Solomon, Ezra, as also, outside of Jewr>,

works were ascribed to Homer, Plato, Aristotle, TacUus and
others that w ere not composed by these authors The supposi-

tion of a Solomonic authorship for Proverbs is excluded by the

whole colouring of the book, in which monotheism and mono-
gamy are assumed, without discussion, to be generally accepted,

while m Solomon’s time and by Solomon’s self the worship of

many gods and the taking of more than one wi^e were freely

practised, without rebuke from priest or propliet. The high

ethical conception of the kingly office m Proverbs is out of

keeping with the despotic cliaracter of Solomon’s government
It is supposed, indeed by some medern writers that the notice

ui xxv. I These are proverbs of Solomon, that the men of

Hezekiah king of Judah transcribed ”) is too circumstantial

to be merely a late tradition or scribal guess But similarly

definite titles are prefixed elsewhere, for example, to Pss. h -lx
,

where they cannot possibly be correct Hezekiah’s time may
have been selected by the author of the title (or by the tradition

which he represents) as being the next great literary period m
Judah after Salomon, the tune of Micah and Isaiali, or the selec-

tion may have been suggested b> the military glory of the period

(the repulse of the Assyrian arm} ) and by the bune of Herckiah

as a pious monarch and a vigorous reformer of the national

religion. But to regard Hezekiah as a Jewish Pisistratus is to

ascribe to the time a literary spirit of which the extant documents
give no hint; the literature of the age was wholly occupied with

the past history, the religious conditions and the political fortunes

of the nation, subjects dien to the Book of Pioverbs.

The objections to the Solomoni*' age as the time of origination

of the book apply also to the period extending from Solomon
through the 6th century But there are considerations that

lead us to put its origin still later One of these is the non-
national character of the thought. The historical and propheti-

cal books and the Pentateuch are wholly concerned with the

nation Pbr them Israel is the centre of the world, the point

around which all other things revolvo—evcry other people

derives its claim to consideration from its relation to Israel—
the only subject deserving attention is the extent of the Jewish

nation’s obedience or disobedience to its divinely given law, on

which depends its prospenty or its adversity, in Proverbs

ihut IS a notable absence of this pomt of view. The name
Israel and the terms temple, prophet, priest, oovenant, do not

occur m the book. The vision ” (that is, prophetic vision)

in the Hebrew text of xxix. i8 (“ Where there is no vision, people

throw off restramt ”) is an error of text No writer who was
acquamted with Hebrew history could suppose that there was
any relation between the national morality and the abundance
oi prophetic visions, the penod m which such visions were most
numerous is precisely that m which the corruption of morals is

pointed by tte piophets m the darkest colours and, on the other

band, the people are said (in Pss. xbv. md bcxiv.) to have been

obedient at a time when there was no propffiet. Moreover, this

reading supphes no antithesis in the couplet, the second line of

which 18 1 But he who obeys instruction (or law), happy is he

we idiould exj^ect the first hue to read : Where there is no

j^uidance people throw off restraint,” as m xi. 14 :
“ Where there

IS no guidance, a people falls, but in the multitude of counsellors

there is. safety.” Prophets play so great a part m the early

history that the ignon^ of t^m here is significant. The deca-

dence of prophecy is indicated in two passages that belong
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probably to the Greek period : in 7/dch, xin 2 sqq. prophecy is

identified with the “ unclean spirit,” the pretender to visions

IS threatened with death by his parents, and, so great is the

general contempt for the class, protests that he is no prophet
but a tiller of the ground, accounting for the wounds on his

persen (such as these charlatans used to mflict on themselves')

by declaring that they were received in the house of his friends

(that IS, apparcntl}r, in a drunken quarrel), from a very different

pomt of view Joel 11. 28 seq (Heb 111 i seq ) predicts that in the

latter times (in the ideal restoration of the people) all persons,

free and bond, male and female, shall have the spirit of prophecy
—that IS, the old order shall be set aside and a new religious

constitution established Proverbs belongs to the time when
prophec y, as a helpful institution, had disappeared, and wisdom
had taken its place So also the term law had here taken on a
new meaning It is no longer the law of Moses or that of the

prophetic revelation—it is the standard of right-doing resident
in every man’s mind, the cieation of wise reflection, such a con-

ception lies outside the pomt of view that forms the very sub-
stance of Hebrew thought in the period prior to the 5th century
It IS true that the nationalistic tinge is found in late wntings
(rhromcles, Psalms), and tiiat its absence, therefore, is not

merely a matter of date, but it is hardly conceivable that an
author of any time before the 5th century could have ignored

the nationalistic point of view so completely as Proverbs does.

Another noteworthy feature of the book is the picture it gives

of social life The organization of the family is treated much
more fully than in the Law and the Prophets, and has a more
modern aspect. In Dent xxi i8 sqq (of the 7th century) a

disobedient son, complained of by his parents, is to be stoned to

death by the men of the city, in Proverbs (xiu. 24, xxii. 15,

xxin 33 seq , xxix 15, 17) a bad child is to be chastised, and
much IS said of the training of cluldren by instruction. The
impression made by a number of passages (1 8, xxiii 22 al

)

is

that a regular system of family education existed, more definitely

ethical than tliat indicated in Dent vi 7, which merely enjoins

teaching children the details of the national law In addition

to this paiental instruction we find hints of a sort of academic

training, particularly in chs 1 -ix ,
in which the sage appears

to address a circle of youths If we may credit the Talmudic

tract Pirke Aboth(ch 1 ), Jewish academies under the charge of

great teachers existed early m the 2nd century b c
,
and the

beginnmgs of such mstitu lions may go back a centur}^, they

would probably be suggested by the Greek schools of philosophy,

which early sprajig up m Western Asia and Egypt under Alex-

ander’s successors

Monogamy, as is remark(‘d above, is assumed in Proverbs to

be the recognized custom Polygamy was legal and usual in

the 7th century (Deut. xxi. 15) and tlie 6th (Lev. xviii 17, 18),

and doubtless continued to be practised some time after by the

Jews, though on this point we have no definite mformation

Herod, who was a despot, and wa.s not a Jew, cannot be taken

as an illustration of Jewish custom, the obscure passage, Mai. u

10 sqq (450-400 B.c ), may have monogamy in mind, but its

position on this point is not clear. What ls c ertam is that the

definite assumption of monogamy is found only m such late

books as Ben-Sira (Ecclesiasticus), Tobit and Judith In regard

to punisliment for the violation o£ a husband’s rights Proverbs

shows a marked advance on the old usage. The Pentateuchal

law (Lev. xx 10) prescribes death as the punishment for adul-

tery, Proverbb (v, vi. 27 sqq., vu.) treats the offence as a sin

against the offender himseU, an act of suicidal folly, the punish-

ment commg sometimes from the jealous husband, but chiefiy

m the way of the physical depravation and social ignommy that

befall the adulterer This change of punishment imports not a

falling off in the moral standard but rather the conviction that

a crime of this sort is best dealt with by public opmion, m any

case It means a change in the constitution of society.

The experiences described m Proverbs belong especially to

city life. Something 1$ said here and there bearmg on agricul-

tural pursuits, and there is a paragraph (xxvu. 23 sqq )—a little

treatise it may be called—enjoining oa the landowner the
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necessity of paying special attention to his cattle, large and
small, these, says the writer, arc the real sources of wealth to

the rural landowner. Possibly he means to msist on the advan-

tages of country life over life in the city
,

if this be so, the para-

graph bears witness to the prommence of the latter. Whether
or not this is his design, advice to cattle-owners is natural m a

manual of conduct The Jews were mamly country-folk from

the tune of their settlement in Canaan to their final expulsion

from the land by Titus and Hadrian, and the soil of Israelitish

Palestine was better adapted to the raismg of sheep and oxen
than to the production of grain. Doubtless much attention

was paid to this industry, but the composition of a little book
on the subject, indicating a scientific mterest in boviculturc,

points to a comparatively late period; the Greek and Roman
works of this sort, by Aristotle, Theophrastus, Virgil and others,

were late. This little treatise stands almost alone in Proverbs,

the great mass of its aphorisms relate to vices and faults which,

though possible in any tolerably well-organized community,
were specially prominent in the cities m which the Jews dwelt

after the conquests of Alexander They are malicious gossip,

greed of money, giving security, nocturnal robbery, murder,
unchastity. Much space is given to the last-named vice through-

out the book, and especially in chs 1 and ix—obviously it is

regarded as a notorious social evil. Comparatively little is said

of it in the Pentateuch and the prophetical and historical books.

That there were harlots and adulteresses in Israel from an early

time IS shown by such passages as Judg. xi i (Jephthah’s mother),

I Kings iii 16 (the judgment of Solomon), Hos iii i (Hosea^s

wife), by the denunciations of the crime and the laws against

it, and by the employment of the terms harlotry and adultery

as designations of religious unfaithfulness Yet, apart from

the references to cultic prostitution (which was adopted by the

Ismelites from the Canaanites), the mention of the vice in ques-

tion lb not frequent, m a polygamous society and in a country

without great cities it was not likely to grow to great proportions

The case was different when the Jews were dispersed through

the new Greek kingdoms, and lived in cities like Jerusalem and
Alexandria, centres of wealth and luxury, inhabited by mixed
populations, this form of debauchery then became commoner
and better organized. Hetairae flocked to the cities, Naukratis

in the Egyptian Delta was famous under the Ptolemies for its

brilliant venal women The temptations of Alexandria and the

loose morals of the time (latter part of the 3rd century) are illus-

trated by the story told by Josephus (Anl, xii. 4, 6) of Joseph
the son of Tobias. The picture of society given in Ben-Sira

(ix. 3-9, xix. 2, xxiii. 16-26, xxv 16-26, xxvi. 8-12, xlii. 9-14),

based on life in Jerusalem and Alexandria in the 2nd and 3rd

centuries b c. agrees m substance with the descriptions of the

Book of Proverbs. The tone of these descriptions throughout

the book, but particularly in chs. 1 -ix., is modem. A point of

interest is that the exhortations to chastity are addressed to

men only
;
the man Is regarded as the victim, the woman as the

temptress—^women are never warned against men or against

the general seductions of society. This silence may be due in

part to a current opinion that women were more hedged in and
guarded by social arrangements and less exposed to temptation

than men; but it is chiefly the result of the fact that ^e Old
Testament (like most ancient and modem works on practical

ethics) addresses itself almost exclusively to men (certam classes

of women are denounced in Amos iv. 1-3; Isa. 111. i6-iv. i;

Ezek, xiii. 17-23); the moral mdependence of women is not

distmctly recognized. In this regard Ecclesiasticus agrees with
Proverbs—it has no word of advice for women. The temptress

in Proverbs appears to be a mamed woman; she is certainly

such m chs. vi. and vii., and probably also throughout the book.

The term ‘‘ strange woman * * (u. 16 al,) means not a foreigner,

but one who is alien to the man*s family circle, the wife of an-

other man. Such women may sometunes have been foreigners,

but the sage’s concern is with the man’s violation of the mamage
obligation, be the woman Jew or Gentile. In the earlier time

marriages between Jewish men and Canaanite women seem to

bave been not uncommon, whether (outside of Herod’s family)

there were marriages with foreigners in the Greek period we
have no means of determining.

Proverbs is remarkable for the attention it gives to kings.

The prophets have nothing to say of them as a class One
passage in the Pentateuch (Deut. xvii 15-20) prescribes that the
Israelite king shall be the opposite of Solomon—he shall not
accumulate horses, wives, silver and gold, and shall study the law
In the Psalter he is considered merely as a servant of Yahweh.
Proverbs treats the king, in a quite modem way, as a member
of society He is described ideally as ruling by the might of

wisdom (viii 15, 16), and as controlled m his administration by
truth, kindness and justice (xx. 8, 26, 28)—the wicked ruler

who oppresses the poor is condemned as not reaching the ideal

standard (xxviii 3, 5, 16). Three manuals of conduct are

devoted to him (xvi 10-15, 2-7, xxxi. 2-9). His power is

recognized—he is the source of life and death (xvi. 14, 15)

—

but he is treated as a human being who must be governed by the
ordinary laws of right. It is especially illustrative of the times

that instruction in table manners is offered to the guests of kings

—they must be modest in their beaiing, not putting them-
selves forward (xxv. 6, 7, cf. Luke xiv. 8, ii), and they must
control their appetites (xxiii. i, 2). The reference here must
be to the numerous non-Jewish kings of the Greek period, and
perhaps also to the Maccabean prmces; the manners of the

time arc set forth m Josephus’s account of Ptolemy’s dinner, at

which the Jew Hyreanus was a guest (An^. xii. 4, 9). The
mingling of despotism and good-natured familiarity there

described (and the spirit is doubtless correctly given by Josephus,
whether or not his details are historical) agrees with the picture

in Proverbs.

Finally, a late date for Proverbs is mdicated by what may be
called Its philosophical element—a feature that it has in com-
mon with the other Wisdom books (see Wisdom Literature)
This element is recognizable throughout the book, but is most
distinct in chs i.-ix., in which wisdom is personified as the

power regulating the affairs of human life (111 13-18, viii. 1-21)

The portraiture approaches hypostatization in the cosmogonic
ode (viii 22-31), especially if the first Ime of v, 30 be rendered .

“ I was at his side as a master-workman ”, but the Hebrew
word (amon) rendered “ master-workman ” is of doubtful

meaning, and the connexion rather calls for some such sense

as ‘‘nursling, ward”; Yahweh himself is represented as the

architect, and wisdom, the first of his works, is his companion,
sporting in his presence like a beloved child. The whole passage
(tw.22-31) was early employed by Christian theologians (Irenaeus,

Athanasius, Augustine and others) in the controversies respect-

ing the nature of the Second Person of the Trinity, particularly

in connexion with the idea of eternal generation
; the argument

turned in part on the question whether the verb mv, 22 was to

be translated by “ created ” or by “ possessed.” Ecclesiasticus

XXIV. and Wisdom of Solomon vii. should be compared with
the Proverbs ode. In the remainder of the book (chs. x.-xxxi.)
“ wisdom ” is sometimes common sense or sagacity, sometimes
the reflective habit of mind and largeness of outlook, sometimes
the recognition of the ideal standard of living. Contrasted with
the wise are fools, and on these the sages vent their scorn abun-
dantly (xii. 15, 16, xvii. 12, xviii. 6, 7, xxiii. 9 oi); xxvi. i, 3-12
is a “ book of fools.” The conception of the good life is that

of philosophically ordered rectitude. The religious element is

prominent in x. i-xxii. 16, but it is blended with the reflective.

The philosophy of the book is practical, not speculative.

Comparison of Proverbs with Ecclesiasticus, Ecclesiastes and
Wisdom of Solomon shows that it belongs, in its mam features,

m the same category as these. Its thought, differing so widely

from that of the prophets and the Pentateuch, is most naturally

referred to the period when the Jews came into intimate intel-

lectual contact with the non-Semitic world, and particularly

with the Greeks (philosophical influence is not to be looked for

from Persia).

While the general penod in which the book belongs may thus

be determined with fair probability, it is less easy to fix the dates

of Its several parts. The earliest of the groups of which the book
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IS composed seems to be x. i-xxii. i6, xxv.-xxix, which consists

of simple aphorisms relating to everyday affairs. This group,

however, is itself composite; we may distinguish a collection

of antithetic couplets (x.-xv. and most of xxviii., xxix.), and
one made up of comparisons and single sentences (xvi i-

xxii. i6, XXV -xxvii , and some verses in xxvili., xxix ) Of these

two the first, on account of its simpler form, appears to be the

earlier, though they cannot stand far apart m time, and by
combining them an editor formed the section as we now have it

These may have been severally made from current collections,

a number of v/hich were probably m existence. A general

preface exhorting the pupil to give heed to the instruction of

the sages (xxii. 17-21), introduces a group of quatrains in two

sub-groups (xxii. 22—xxiv 22 and xxiv 23-34) characterized

by a wide range of thought and by ethical depth. Probably

later than these are the elaborate discourses of 1 -ix. (excluding

vi 1-5, 6-1 1, 12-19 and ix 7-12, misplaced paragraphs) contain-

ing praise of ideal wisdom and warnings against unchastity.

Chs, xxx
,
xxxi

,
made up of vanous pieces, form a sort of appen-

dix to the book, some of the pieces are artificial in form (xxx.

11-31), one is a full picture of a good housewife’s home life

(xxxi. 10-31), two are ascribed to the unknown persons Agur
(xxx. 2-4) and King Lemuel’s mother (xxxi. 2-9). Agur’s

dictum IS one of pious agnosticism directed, apparently, against

certain theologians who talked as if they were well acquainted

with the w^ays of God Agur’s word, breathing the spirit of

scepticism, falls into the category represented by Ecclesiastes,

and we may probably set the year 200 (or possil^ly 1 50) b c. as

the lower limit of the Book of Pioveibs, allowing a century for

the collection and combination of the vanous parts, we shall

have the year 300 b c. as the date of its earliest section. Some of

the material may have existed in aphoristic form before, but
the composition of the present book may be pat approximately

m the century 300-200 b.c. Even its simplest maxims have a

certain academic form.

In Its general ethical code Proverbs represents the best stan-

dard of the times ; the sages arc at one with the more enlightened

moralists of the Western world All the ordinary social virtues

such as truthfulness, honesty, kindness, chastity are emphasized

and a great stress is laid on care for the poor (a social necessity

at a time when there were no well organized public chanties)

But Proverbs seems not to go the length of identifying righteous-

ness ^vlth almsgiving, as is done in Dan. iv. 27 (24), Matt. v. i,

and substantially in Ecclus. in, 30, xxix 12 and Tobit iv 10,

xn. 9; in X, 2,
“ righteousness delivers from death,’^ the word

“ righteousness is probably to be taken in its ordinary ethical

sense. The above-named virtues are all recognized in the

earlier Hebrew witings, the prophets and the law, but in certain

points Proverbs goes beyond these, notably in its prohibition

of exultation over a fallen enemy (xxiv. 17) and of retaliation

tor injury received fxxiv. 29), and in its inculcation of kindness

to enemies (xxv. 21^ The injunction in Lev. xix, 18, “ Thou
shalt love thy neighbour as thyself,” refers only to Israelite

lellow-citizens, not to enemies (cf. the mterpretation given in

Matt. v. 43), and the command in Exod, xxiii. 4 seq
,
to care for

one’s enemy’s ox or ass likewise refers to Israelites, Proverbs con-

ceives the principle in a higher way and extends it beyond the

limits of the nation. Slavery is recognized as a lawful institu-

tion, but little IS said of it. There is no suggestion of moral
traming of the slave; he is to be taught not by words (xxix. 19)

but by the rod, like the child (v. 15), ancl it is intimated

(f) 21) that it IS a mistake to bring up a servant delicately.

This was doubtless the general view of the time; Ben-Sira

frankly regards the servant as a chattel (Ecclus. xxxiii. 24-31).

Proverbs greatly disapproves of the elevation of slaves to the

position of rulers (xix. ro)—^an occurrence not uncommon in

those days. The estimate 01 woman as wife and mother, and
especially as housewife, is high (xviii 22, xix. 14, xxxi 10-31)

In vi. 20 the mother is spoken of, along with the father, as

teacher of the Children, and it is assumed, therefore, that she is

competent, but nothing is said of the education of women—
in xxxi. 26 the “ wisdom ” of the good wife (not “ virtuous
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woman ”) is good sense, practical sagacity in housekeepmg.
The equality of all men as creatures of God, silently assumed
in the earlier literature, is definitely expressed in Proverbs
(xxii. 2, cf. Job xxxiv. 19, Ecclus. xi. 14). Humility, as the
opposite of insolent pride, is recognized as a virtue (xviii 12,

cf xvi. 18)—it IS a modest estimate of one’s worth, refusal to

claim too ^eat honour for one’s self. In general it is the simple

homely virtues that are enjomed on men m Proverbs—there is

no mention of courage, fortitude, intellectual truthfulness, and
no recognition of beauty as an element of life; the ethical type
IS Semitic, not Hellenic, and the sages emphasize only those
qualities that seemed to them to be most effective in the struggle

of life, their insistence on the practical, not the heroic, side of

character is perhaps in part the consequence of the position of

the Jewish people at that time, as also the silence respecting

international ethics belongs to the thought of the times. The
ground of moral judgments in the book is both external (the

law of God) and internal (the conscience of man), these two are

fused into one, and both go back ultimately to current customs
and ideas. The motive assigned for right doing is individualistic

utilitarian—the advantage accrumg to the man either through
the laws of society or through the rewards dispensed by God.
This motive, which is the one assumed throughout the Old
Testament, is effective for the mass of men, and becomes ethi-

cally high when the advantage had m view is of an elevated

moral ( haracter. Proverbs does not offer the good of society as

an aim of action, though it takes for granted that good conduct
will promote the happiness of all Assuming human freedom
It at the same time assumes that the ills of life may be overcome
by a wise employment of man’s resources, and it silently regards

univeisal happiness on earth as the goal of human development
Its religious scheme is the simplest form of theism, religion

IS reverence for God and obedience to His laws. Though the

sages doubtless recognized the temple-cult as of divme appoint-

ment and obligatory, they lay no stress upon it; for them the

essence of religion is something else, right livmg, they say (xxi.

3), IS more acceptable to God than sacrifice, and sacrifice without

ethical feeling is abominable to Him (xv< 8). Subordmate
supernatural beings (angels and demons), though of course

accepted as real, are ignoied as having no importance for life.

There is no reference or allusion to national Messianic hopes

(certainly none in xvi. 10-15), neither the political situation

in the 31 d century B.c. nor the sages’ point of view was friendly

to such hopes The view of the future life is the old Hebrew
one : death is practically the end-all, Sheol is the negation of

happy activity, and from it no one returns; m v. 23, vii 27,

IX. 18, X. 2, the reference is to premature death on earth The
aim of the sages is to make earthly life strong and happy. They
lay no claim to divme inspiration—they speak simply as ordinary

human thmkers, though they are convinced that they have

eternal truth

The reception of Proverbs mto the Hebrew Canon was for a

time opposed on the ground of a supposed contradiction between

two aphorisms (xxvi. 4, 5) and (vii. 7, 20) of too highly coloured

descriptions {Shabbath, 30b, Aboth Nathan, cap. i ), these difficul-

ties were got over, and the book was finally declared canonical.

It IS quoted over twenty times in the New Testament, and

has always been highly valued as a manual of conduct.

Of the ancient \eisions the Septuagmt is the only one that

IS of great service for the criticism of the Hebrew text of

Proverbs. The Latm, the Peshitta Syriac and the Targum
occasionally offer suggestions; the Hexaplar Syriac and the

Coptic are of value for the determmation of the text of the

Septuagmt.

Bibliography.—^The Hebrew text is discussed m all recent

commentancs
;
see also Dysennek, in Theol, Ttjdschrtfi (1883),

Oort, ibid (1885). and Text hebr emendationes (1900); Bickell, m
Wiener ZettschY / d Kunded Morgenlandes Proverb •

Siudten (1899) ;
Muller and Kautzsch, in Haupt's Sacred Books of

the Old Test (1901). The Greek versions are treated by de Lagarcle,

Anmerkungen (1863); Baumgartner, mude crtHqtte (18^) For the

Syriac see Pinkuss in Zettschr f AlHest Wtssenschaft (1894) Com-
pare also Nestle's article “ Bibelubersetzungen '' in the third edition
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of Hcrssog^Hauck'ft ftMUacyttlopddU. Among commoaUtors and
translators may b« mentioned Ewald (18^7, 1807), Noyes (1830);

Stuart (1B52); Hitzig (1858); Zocklor, in Lange’s hxbehverk (i8oo»

En^ trans , 1870), Dciitzsch (1873, Eng trans
, 1875); Reuss, m

LaBibte (1878, Germ ed . 1894) 5
Nowack (revision of Bertlveau) m

KurzgefassC 4X0g Handbuch t. A* T D^3)i Strack in Sifock u.

2dchler*s kurxgef Comm z A T (1888, 2nd ed
, 1899) ; Horton,

in kxpoutOf*s Bible (1891^ Wildeboei, m Marti’s Kurz Hand-
Comm z A T, (1897), Frankenbcrg, m Nowack's Hahdkomm
e A T (1898); Toy, in Interned ent Comm (1898); Kauttsch,

Du heil Sckeift, d, A.T, (2nd cd , 1896) ;
Oort, Met Oude Test (1898-

1900) Sec also Bois, La Po^ste gnomique chez t Heb (1S86)

;

Chejme, Job and Soloman (1887) ;
id

, in Sem. Studies (ed Koliut,

1897); id
,
jew Rehg Life (189^. Monte/ioic in Jew Quart Review

(1889-1890). On Pnot^erbs of Other Ancient Peoples Egyptian

—

Gnffith, art. Egypt Lit *' in Ltbr. of World*s Best Lit (1897), vol.xni
;

Assyrian: HaWvy, Mdianges (1883), Iftgcr, in Beitr x Assyriologte

}

x 892), Hindu. Monicr-Williams, Indian Wisdom (1875); Arabic,
[acob. Altarah Parallelen z A T (1897), Fleischer's ed oi Ah
1837); Freytag, Arabum proverbia (1838) A general collection

lias been made by Malan, Ong Notes on the Book of Proverbs (1889,

1893). (C* H. T *)

PROVIDENCE, the second largest city of New England,

capital of Rhode Island, U S A ,
the county-scat of Providence

county, and a port of entry, situated at the head of Providence

River (the N arm of Narraganselt Bay) and at the influx of the

Scckonk (or Blackstone), Moshassuck and VVoonasquatucket

rivers, about 35 m. from the Atlantic ocean, 45 m by rail S S.W.

of Boston, and 188 m E N E of New York. Pop. (1890),

132,146; (1900), 175.597; (1905. state census), 198,635, of whom
65,746 were foreign-bom, mcluding 17,155 Irish, 12,114 Italians,

979 5English,4221 English Canadians,4005 French Canadians,3685

Russrans, 3347 Swedes, 2211 Germans, 2173 Portuguese (including

some Bravas from the Cape Verde Islands), and 1930 Scots-

men The figure for 1910 was 224,326. Providence is served

by the New York, New Haven & Hartford railway and by steam-

boat Imes to Newport, New York, Philadelphia, Baltimore and
Norfolk It extends over an area of more than 18 sq. m., and
is irregularly laid out. The Seekonk and Providence rivers mark
the eastern boundary, the Providence and Moshassuck rivers

divide the middle and northern portion of the city into the east

and west sides, and the Woonasqu?tucket nver divides the

west side into the northern and southern parts. The west side

IS a level or gently rolling plain only a few feet above the sea,

but on the eastern side are a plateau and hills rising to a maxi-

mum height of about 200 ft. The larger and newer portion of

the business district is along the western bank of the Providence,

and some of the best busines'. houses are on made land. The
part of the city which has most histoiic interest is on the east

side, where are the most attractive residences. Most of the

manufactories are along the banks of the VVoonasquatucket

and Moshassuck. The names of streets—Pound, ^vercign,

Shilling, Dollar, Doubloon, Benevolent, Benefit, Hope, Fncnd-
^ip, Peace, &c., reflect the early commercial importance of the

city and its strong Quaker element.

The principal building is the large State House, completed in

1902, of Georgia marble and white granite, surmounted by a

central dome of marble, 235 ft high, and standing on a rise of

ground (Capitol Hill) about J m. nortli by west of the steamboat
landing at the head of Providence River; in the state chamber
18 a fulHength portrait of George Washington bv Gilbert Stuart.

The old ^ate House on Benefit Street, on the east side,

IS now used as the 6th district (Providence and North Provi-

dence) court-house. Near the centre of the city (m Exchange
Place) is the city hall (1878), a handsome structure of granite;

on its facade Is a medallion of Roger Williams Across Exchange
Place from the city hall is the Federal Building (1908), which
houses the post-office, custom-house, U S. courts, &c. The
county court-house (1877) is the only other prominent govern-
ment budding. The Arcade (1828), 225 ft. long, with six massive
Ionic columns at each entrance, the Butlei Exchange, and a few
other fine buildings fronting on Westminster Street are among
the more prominent business buildings. In Cranston Street,

between Waterloo and Dexter, is an Armory, with the largest

hall m New England. >A handsome public library building,

opened in 1900, lying between Fountain, Greene and Washington

Streets, houses a good collection of 140,000 vols. (in 1909);
other bbranes are the State Library (30,000 voltsmes), the State

Law Libiaiy (50,000 volumes) m the Providence county court-

house, the Providence Athenaeum (the Providence Library,

established in 1753, united m 1836 with the Providence Athe*
nacum, established m 1831 ; m 1909 it had 73,000 volumes),

the hbrary of the Rhode Island Historical Society (established

1822; with 30,000 volumes and 50,000 pamphlets in 1909), and
the libraries of Brown Univerjuty. The meeting-house of the

First Baptist Church, founded by Roger Williams, the oldest

organization of this sect in the United States^ was built in

1775 and was designed to icsemble St. Martm*s-m-thc-Fields,

London Its bell still rings the curfew at nine o’clock every

evening; and the commencements of Brown University are held

here. The Fnends’ meeting-house, another mterestmg old

building, was elected m 1759. The Beneficent Church (Congre-
gational, 1809-1810) IS in the Colonial style, with a rounded
dome. The Church of the Blessed Saaament (Roman Catholic),

in Academy Street, was designed by John La Farge The Romani
Catholic Cathedral of SS. Peter and Paul (1878) is of brown
stone and has excellent interior decorations. Providence is the

see of a Protestant Episcopal bishop. In Cathedral Square is

a statue (1889) by Henry Hudson Kitson of Thomas A Dovle,

mayor of the city (1864-1869, 1870-1881, and from 1884 until

his death m 1886) There is an equestrian statue (1887) by
Launt Thompson of General A. E. Burnside in City Hall Park.

In front of the post-office are two allegorical groups (*' Provi-

dence *’ and “ the United States *’) by J. Massey Rhmd. In

Columbus Park is a replica of Bartholdi’s “ Columbus,” which
was cast m silver by Providence metal workers for the Colum-
bian Exposition m Chicago. Other statues aie Hippolyte

Hubert’s Ebenezer Knight Dexter(erected 1894), George Thomas
Brewster’s bronze “ Genius of Religious Liberty ” on the dome
of the State House, Franldin Simmons’s Roger Williams (1877)
in Roger Williams Park, a Hellenic bronze “ Pancratiast

”

(1900, presented to the city by Paul Bajnotti of Turin) also in

Roger Williams Park, and a Hellemstic statue of Augustus on
the campus of Brown Umversity Two founlams also are

worth mention: the Bajnotti Memorial Fountain m City Hall

Park, a memonal to the wife of Paul Bajnotti, representing “ The
Struggle of Life ” and designed by Emd Yandell, and the Elisha

Dyer Memonal Fountam, a bronze athlete, by H. H. Kitson

There are art collection^a m Brown University and m the Ann-
mary Brown Memorial (given to tlie city as a memorial to his

wife, a daughter of Nicholas Brown, by Rush C. Hawkins,

b 1831). Among interesting old houses of the i8th century

are the Admiral Hopkins House, m Hopkins Park, the Stephen
Hopkins House (1742, 9 Hopkms St.), the Jolin Carter Brown
House (1791 , 357 Benefit St ), and the John Brown House (1786;

52 Power St.) There are many colonial houses, red brick with

marble trimmings, set well back from the street, with an occa-

sional walled garden. There are many musical societies m
Providence, mdudmg the Chopin Club (1879), the Arlon Club

(1880), the Einklang Singing Society (1890; German), the

Verdandi Swedish Singing Society (1894), ana the ProvKlence

Musical Association (1904) Other clubs are the Brown Union,

University Qiib, a cricket and a polo club, golf dubs, yacht

clubs and canoe clubs, the Handicraft Qub, the Providence Art
Club, the Hope Club and the Deutsche Gesellschaft#

Under the muniapnl park commissioners there are 33 public

parks with a total area of 644*38 acres, and the city supports

summer playgrounds ; the state board of metropolitan park
commissioners controls a large park system in the metropolitan

park district, and a system of boulevards, connecting the several

parks and other public reservations; there are nine metropolitan

reservations, contammg 677 acres, the largest being Lincoln

Woods, of 460 acres, 4 m. north of the State House. Other

metropolitan reservations are : Woonasquatucket Reservation

(53 acres; 2J m. west of theState House) ; Edgewood Beach (ej m.
south of the State House), and the Ten Mile River Reservation

(100 acres; 4?^ m. notth-east of the State House) on both sides

of Ten Mile River. The finest muniapal reservation is Roger
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WfUiams Park (4^2 acres, of which 140 are water), with 9 m of

drives and bcnilevards, m the southern part of the aty, 2^ m
from the State House. It was a part of the onginal tract ced^ to

Roger Williams by Miantonomo; 107 acres were a farm which
Betsy Wiilianis (d 1S71), a lineal descendant of Roger Williams,

left to the city by wiU. In the park are a chain of lakes with a
shore front of 7^ m , a boat-house, a casino, a speedway and
athletic grounds, a municipal natui^ history museum, and the

Betsy Williams Cottage (1775). Other mumapal parks are:
Neutaconkanut (40J ac»*es, 2^ m. west of the State House) on
high land commanding a view to the east and south; Davis
Park (38J acres) with amusement giounds, Blackstone Park

(43 acres, r J m east of the State House) along the Seekonk River,

Hopkins Park (} m north of the State House), comprising the

estate of Esek Hopkins (1718-1802), commander of the Amencan
Navy in the War of Independence, with an historical museum in

the Admiral Hopkms House, and City Hall Park Blackstone

Bcfulevard is if m long, and Pleasant Valley Parkway is if m
long Enclosed by a railing near the eastern end of Power
Street, on the bank of the Seekonk, is What Cheer Slate ^ Rock,
according to tradition the first landing place of Roger Williams

In the North Burial Ground are the remains of Stephen Hopkins

(1707-1785), a citizen of Providence, a delegate to the Albany
convention of 17*^4, a colonial governor of Rhode Island (1755’-

i757> 175^1762, 1763-1765, and 1767-1768), a member of the

continental congress in 1774-1780 and a signer of the Declara-

tion of Independence; of William Barton (1748-1831), who m
the War of Independence captured General Richard Prescott

near Newport on the loth of July 1777; of Franas Wayland;
and of Nicholas Brown, who was a patron of Brown University

and one of the founders of the Providence Athenaeum and of

the Butler Hospital lor the Insane

On the steep slope of College Hill (or Prospect Hill), in the east

side near the business district, is Brown University (1764)—one
of the eight colleges in the United States founded before 1776

—

closely connected with the history of Providence (Rhode Island)

and the Baptist Church in America It has an undergraduate
department for men, with courses largely elective, leading to

the degrees of A B. and Ph B
,
and courses, almost wholly pre-

scribed, in civil, mechanical and electrical cngineenng It

includes, besides ‘‘ The Women’s College in Brown Umversity,”
a separate college for women, and a graduate department
open to both men and women The campus is shaded by some
fine old elms and is surrounded by an iron fence with beautiful

memorial gates In 1910 there were twenty-two buildings,

including the following • University Hall (erected in 1770 and
used during the War of Independence as barracks and hospital

by American and French soldiers), Sayles Memorial Hall (1881),

containing the chapel, lecture halls and seminary rooms, three

library buildings, the John Hay Library (which occupies the

site of the old President’s House), the old University Library

(1878) and the John Carter Brown Library (1904); the Ladd
Astronomical Observator}^, with a 12-in eouatonal and much
other valuable equipment, Rhode Island Hafl (1840), containing

a biological laboratory and a natural history museum, Manning
Hall (1834), containing an art museum; Wilson Hall (1891), con-

taining a physical and psychological laboratory, Rogers Hall

(1862), a chemical laboratory; an engineering building (1903);

the Lyman gymnasium (1891) and Colgate Hoyt swimming pool

(1904); an administration building (1902); the Sayles gymna-

Slum (1906) for women; Rockefeller Hall (1903), occupied by the

Brown Union, a students’ organization and the Young Men’s

Christian Associatum; the residence haDs: Umversity Hall

(1770, remodelled 1883), Hope College (1822 and 1891), Slater

HaU (1879), Marcy Hall (1895), Caswell Hall (i9<^3)>

Carrie (clock) Tower, erected m 1904 by Paul Ba)nott^ of Tunn,

Italy, as a memorial to his wife, Came Mathilde Brown, of

Providence. Besides the general hbrary, containing (1909)

about 164,000 volumes, tl^ university owns the separately

housed John Carter Brown Lilwary of 20,000 volumes, one of

* So called because Roger Williams was greeted here by Indians,

who said, What cheer, Netop ? *’
f

* Netop ” meaning fnend).

the best collections m the world of material on early Amencan
iustory (especially of books printed before 1800), which, with
an endowment of $500,000, was presented to the university in

1901 in accordorice with the will of John Nicholas Brown, the

son of John Carter Brown (1797-1874), a prominent Providence

merchant, who began the collection In 1909 the university

had an endowment fund of $3,416,744, 90 instructors and 993
students, of whom 88 were graduates, of the undergraduates

179 were enrolled in the Women’s College The charter of the

institution requires that it shall be governed by a board of thirty-

six trustees, of whom twenty-two shall be Baptists, five Fnends,
four Congregationahsts, and five Episcopalians, and by twelve

fellows (including the president), of whom eight (including

the president) shil be Baptists, “ and the rest indifferently of

any or all denominations ” At the time it was framed the

diarter was considered extraordinarily liberal. Only two pro-

visions are included regarding the character of instruction

to be offeied: first that '‘the public teaching shall m
general respect the sciences,” and second, that ” into this

liberal and catholic institution shall never be admitted any
religious tests, but on the contrary all the members hereof shall

forever enjoy full, free, afeolule and uninterrupted liberty of

conscience ” The government has always been largely non-

sectanan in spirit, and a movement was on foot in 1910 to

abolish the denominational requurements for trustees and
fellows

Brown University, the first institution for higher education
e‘^tablished by American Baptists, was incorporated m X764, and
although still undei its onginal charter was known for the first

forty years as Rhode Island College The Latin or preparatory
school was opened at Warren in 1764, and the coUege was started
there in 1766, but in 1770 the institution was removed to Provi-
dence Although its work was interrupted by the War of Inde-
pendence, the institution was reopened in 1782, and ten years
later It began to receive aid from Nicholas Brown (1769-1841),
a wealthy merchant who graduated from the Rhode Island College

in 1786, it was named m his honour in 1804, and up to the tune
ot his death his gifts amounted to about $160,000 Dr hrancis

Wayland, the most eminent of its presidents, began his adminis-
tiation in 1827, and in twenty-eight years of service as its head lie

established the elective system and greatly raised the stanilard

of scholarship Brown actually became a university under Ehsha
Benjamin Andrews, wlio was president in 1889-1898, who developed
the graduate school and undergraduate instruction in history

and social and political science, and who was succeeded in 1890
by William Herbert Perry Faunce (b 1859), who graduated at
Brown m 1880 In 1900 and 1901 more than I2,000,000 was added
to the endowment of the university The Women's College was
founded in 1891, and in 1897 ^as accepted by the corporation
as a department of the university Among disfmguishett alumni
of Brown arc Henry Wheaton (1785-1848), John Hay, Richard
Olney Tames Burnll Angcll (b 1829), Adoniram ]udson, William
Learned Marcy, Wilbur Fisk, Horace Mann, Samuel Gridley Howe,
Barnas Scars, Edwards Amasa Park, Samuel Sulli\an Cox, George
I’ark Fisher, George Dana Boardman, Alexander Lyman Holley,

and Albert Harkness.

In Providence are the Rhode Island Normal School (in the

north piart of the city, in Gaapee St , established m 1854, discon-

tinued in 1857, re-established m 1871), which has a fine building

(1898)^ the Rhode Island Institute for the Deaf (1876), and the

Rhode Island School of Design (1877, partially supported by
the state, since 1882. and by the city), affiliated with Brown
University. The following secondary schools are in the city

:

four high schools, one of which is technical, La Salle Academy
(1871; Roman Catholic, under the Brothers of the Christian

Schools), Saint Xavier’s Academy (Roman Cathohe), the

Academy of the Sacred Heart (Roman (‘‘atholic), Moses

Brown Scliod (Fnends; at Portsmouth m 1784-1788, re-estab-

hshed m Providence in 1814), the Brown school for boys (non-

sectanan), Fmlden-Chace school for girls (non-sectanan), and
the Lincoln School (non-sectanan) The public school system

has benefited by the presence of Brown Univeisity, whose

faculty has been largely represented on the school committee,

by an agreement with the university its professor of the theory

and practice of education is director of the training department

in the high sdhKXils, and there are other schemes of co-operation.

Transition classes between the kindergarten and primary were



PROVIDENCE
long peculiar to the Providence pubbc schools. In 1908 a
“ Sunshine School '' was estabhshed, with sun and fresh-air

treatment for invalid pupils.

The Providence Journal (Independent, daily, 1829), the most

important newspaper published in the state, and the Evening

Bulletin (Independent, 1863) are controlled by the same com-

pany
The charitable mstitutions include the Rhode Island Hospital

(1863, private), the Prisoners' Aid Association (1872), the Providence

Rescue Home and Mission (1890), the Bethany Home of Rhode
Island (1892), a temporary home for women, the House of the Good
Shepherd (1904). the Lying-In Hospital (1884). Saint Joseph's
Hospital (1892, Sisters of St Francis), two dispensaries, a City

Hospital for the Treatment of Contagious Diseases (1909) on Capitol

Hill
,
the Butler Hospital for the Insane, which is one of the oldest

institutions of its kuid m the country, was estabhshed by a be-

quest of $30,000 left in 1841 by Nicholas Brown, and has about
120 acres of beautiful grounds on the western bank of the Seekonk,
the Dexter Asylum for the Poor (endowed with the Dexter Fund
and limited to those who have a legal seltlement m Providence,

f e have paid taxes on $200 worth of property for five years; and
hence a charity of little practical use)

,
a home for aged men (1875), a

home foraged women (1856), St Elizabeth’s Home (1882, Protestant

Episcopal) for incurable and convalescent women
,
a homo for aged

coloured women (1890), five temporary homes, the Rhode Island

Catholic Orphan Asylum (1851, Sistcis of Mercy), St Vincent dc
Paul's Infant Asylum (1892, Sisters of Divine l^ovidence), St

Mary's Orphanage (1873, Protestant Episcopal), the State Home
and School (1885) for indigent and neglected children. Providence
Children's Fncnd Society (1835), other homes for children, day
nursenes, and the Providence Society foe organizing charity (1892).

Jewish chanties are prominent The St Vincent de Paul Society
IS the organized charity of the Roman Cathohe churches

The harbour of Providence and its approaches have been much
improved since the middle of the 19th century by the Federal

and state governments Between 1853 and 1873 the low-water

depth of the channel was increased from 4J ft. to 12 ft
,
at a cost

of $59,000, from 1878 to 1895 the depth of the channel was

further increased to 25 ft
,
and anchorage basias were created

uith a minimum depth of 20 ft for a width of 600 ft>, with a

minimum depth of 18 ft for a width of 725 ft., with a minimum
depth of 12 ft. for a width of 940 ft

,
and with a minimum depth

of 6 ft for a width of 1060 ft Between 1896 and 1906 the

channel from Sassafras Point to the ocean was widened to

400 ft., and by 1909 the anchorage area, having a depth of 25 ft

,

was further increased to about 288 acres Between 1867 and

1909 the channel of the Seekonk river was dredged to a depth

of 16 ft as far as Pawtucket at the head of navigation. In

1908 the commerce, largely coastwise, of Providence Harbor,

amounted to 3,379,594 tons, chiefly coal, general merchandise

and fish, valued at $93,309,495. In 1909 the value of the foreign

imports, chiefly salt from Turks Island and lumber from Nova
Scotia, amounted to $1,893,551, and the value of the exports to

$12,517 Of greater importance to Providence than its com-
merce are its manufactures, the value of wluch in 1905 was

$91,980,963, or 1 6*9 % more than in 1900 Its factory products

were valued at 45 5 % of the state’s total, its wage-earners were

40*9 % of the state’s total, and nearly one-half of the worsted

goods and more than one-fourth of all the textiles made in the

state were manufactured here, as were four-fifths of the rubber

and elastic goods, mne-tenths of the foundry and machine-shop

products, and all the gold and silver refined, not from the ore.

The Gorham Company engage here m the manufacture of gold,

silver and bronze works of art; the American Screw Company,
the Brown & Sharpe Manufacturing Company, and the

Nicholson File Company have factories here; and here the

famous Corhss engines were first made about 1847.

Rhode Island ranked first among the states and territories of the

Umon in the value of jewelry manufactured, and more than

99 % of this was made m Providence, which produced 26 9 %
(by value) ol all the jewelry made in the United States The
value of the jewelry made in Providence in 1905 was $14,317,050,
being 15 6 % of the value of the aty’s entire factory product.

Closely allied with this manufacture were the reducing and re-

fining of gold and silver sweepings, &c. (none from ore), with a
product value in 1905 of $4,260,698, and silversmithing and the

manufacture of silver-ware with products in 1905 valued at

$5^323^264. Actually the largest industry in 1905 was the

manufacture of worsted goods, valued at $21,020,892. Other
important manufactures are foundry and machine-shop products

(1905, $9,35^^687), woollen goods ($2,080,658), cotton goods

($1,025,264) and cotton small wares ($1,967,298), dyeing and
finishing textiles ($2,254,074), rubber and elastic goods

($2,167,983), and malt liquors ($1,427,246).
Providence is governed under a city charter of 1832, subse-

quently amended A town meeting is still held annually for

the administration of the fund (referred to above) called the

Dexter donation. Under the city charter only citizens who pay

i

a tax on $134 worth of real property or $200 worth of personal

property may vote for members of the city council. Until

1842 there was the further requiiement that every voter should

be the eldest son of a freeholder. The city council is composed
of : a board of aldermen, one from each of the ten wards, which
may redistrict the city every five years, and until 1895 acted
as a returmng board, and which is presided over by the mayor;
and a common council of four members fiom each waid, elected

in open ward-meeting by the qualified freeholders of the ward
Elections are annual The aldermen and common council meet
together to organize and to elect municipal officers, not other-

wise provided for. The greater size of the common council

gives it the power in joint sessions, and although the vote of

the city for mayor is normally Democratic, the vote of the

qualified freeholders (which is only about 40 % of the total vote)

for common-councilmen and aldermen is always Republican.
The two houses acted before 1S95 ^ board of registration,

the council now chooses a board of three mcmbeis with a term of

three years The city council and a school committee of 33
members (3 ex offirto; 30 elected by wards, one each year from
each warcl for a three-year term) control the pubhc schools.

The mayor has had the veto power only since 1854; and until

1866 his veto could be overridden by a majority vote, a three-

fifths vote of each chamber is now necessary. The mayor was
at the head of the police dejiartment until 1901, when a commis-
sion of three was created, until 1906 these police commissioners
were appointed by the governor of the state, but they are now
chosen by the mayor with the approval of the board of aider-

men. In the same way the mayor appoints a commissioner of

pubhc works for a term of three years The three commissioners

of the fire department and the three members of the board for

the assessment of taxes are chosen by the city council. The
city treasurer (since 1858) and the overseer of the poor and the

harbour-masker (since 1866) are elected by popular vote. The
mumcipality owns and operates the waterworks, and there are

municipal bath-houses

Providence was founded in 1636 by Roger Wilbams, an exile

from Massachusetts, and its early history is closely bound up
with the early history of Rhode Island, it being one of the four

towns out of which this commonwealth was formed. Having
agreed with Canonicus and Miantonomo, the Narraganset
sachems, for the purchase of a considerable tract of land, Wil-

liams built his house about 50 ft. east of what is now North Mam
Street and nearly opposite the confluence of the Moshassuck
and Woonasquatucket rivers, and he named the place Providence

in recognition of his divine guidance hither. He and a few

companions who had accompamed him into exile immediately

established a town government with monthly towm meetings,

and in the next year, 1637,after the arrival of a few more settlers,

a plantation covenant was adopted which laid the basis of the

future commonwealth on a new pnnciple—the complete separa-

tion of religious and avil affairs In 1644 Williams secured

a charter uniting Providence, Aquidneck (Portsmouth) and New-
p>ort, as “ The Incorporation of Providence Plantations in the

Narraganset Bay in New England ”
;
these three towns (and

Warwick) orgamzed in Providence m May 1647 under this

government The charter ot the 24th of November 1663, to

the Governor and Company of the English Colony of Rhode
Island and Providence Plantatioas, perpetuated the name
Providence Plantations, which still remains a part of the legal

title of the state. Providence was incorporated as a town by
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the Colonial Assembly in ^640, in 1730- 1731, when the area of

Providence was 370 sq. m
,
Scituate (including Foster), Gloccster

(including Burnllville), and Smithfield (including Nortli Smith-
field and Lincoln) were set off

,
in the next thirty years the area

of the township was reduced to 5J sq m by the separation of

Cranston, Johnston and North Providence, parts of which have
been re-anncxed since i860 Providence was chartered as a
city in 1832 During King Philip’s War, m 1676, the town was
attacked by Indians and the northern half was burned. In

June 1772, a British schooner, the “ Gaspee,” while chasing a

Providence packet-boat ran aground at what has since become
known as Gaspee Point, whereupon its capture was planned by
John Brown (1736-1828), a Providence men hant, and the plan

—

including the burning of the vessel—was carried out under the

command of Abraham Whipple (1733-1819) During the war
much privateering was carried on from Providence The
British occupation of Ne^vport during the War of Independence
caused the transfer of the important fore.gn commerce of that

City to Providence, but as a consequence of their superior railway

facilities most of this went to New York and Boston before the

middle of the loth centur}^ In September 1815 Providence

tvas visited by a gale which did about $1,000,000 damage to its

shipping and other property In 1830 Provident e had ceased to

be a great port and had begun to be a textile manufacturing
place Until 1900 Providence was one of the two capitals ot

the state, Newpoit being the other, smee 1900 it has been the

sole capital

Sec H C Don, “The Planting and Growth of Providence/* m
the Rhode Island Historical Tracts (Providence, 1882), W A Crccue
,Lnd others, The Providence Plantations for Two Hundred and Fifty
Years (Providence, 1886), W R Staples, Annals of the I own of
Providence (Providence, 1843), W B Weeden, “ Providence, the
Colony of Hope," in L P Powell's Historic Toums of Nciv England
(New York, 1898), H K Stokes, “ Finances and Administration of
Providtnco " (Baltimoie, 1903) in Johns Hopkins University Studies
ui Historical and Political Science, and William Kuk and otlnrs,

A Modern City Providence^ Rhode Island, and its Activities (Chicago,
iQog)

PROVINCE (Lat provtneta, perhaps a contraction of provi-

dentia)y a term originally applied, m ancient Rome, to the depait-

ment or sphere of duty assigned to one of the higher magistrates,

the consuls and praetors.^ When, with the spread of the

Roman arms, the government of conquered countries grew to

be one of the most important duties of the higher magistrates,

the term province, from designating the government of a con-

c|uered country as one paiticulai duty of a Roman magistrate,

came to be used generally as a designation ot the country itself.

Thus in later days it was applied to analogous territorial sub-

divisions of a country, as opposed to the centre of government,

and apart from any territorial signification, the term is used

geneially for a sphere of duty
It is to the older sense of the term a subject territory lying

outside of Italy and governed by Roman magistrates that the

following historical remarks apply *

—

As distinguished from Italy, the provinces paid tribute to Rome,
foi, at least from the time of the Gracchi, it was a recognized

constitutional principle that the provinces were the estates ot

the Roman people and w'ere to be managed for its benefit

Under the republic the constitution of a province was drawn up
by the victorious Roman general assisted by ten commissioners

appointed by the senate from its own body, and the province

was henceforth governed on the lines laid down in this constitu-

tion or charter (lex provtnetae) For administrative purposes

the province was divided into districts, each with its capital, the

magistrates and council of which were responsible for the col-

lection of the district taxes. For judicial purposes the province

was divided into circuits (conventm), and in the chief town
of each circuit the governor of the province regularly held

assizes.

1 Only those magistrates who had tmpenum (military power)
had a province When the province of a quaestor is mentioned it

refers to the province of the consul or praetor to whom the quaestor
IS subordinate In familiar language any business was called a
province
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Cities taken by the sword were destroyed, and their lands

were turned into Roman domains and were let out by the censors

at Rome to private persons, who undertook to pay a certain pro-

portion of the produce Royal domains, such as those of

Syracuse, Macedonia, Pergamum, Bithynia and Gyrene were abo
confiscated. On the other hand communities which surrendered

without offciing an obstinate resistance were usually allowed to

retain their personal freedom and private property, and their

chief town was left in the enjoyment of its territory and civil

rights, but all the lands were subjected to a tax, consistmg
e*ithor of a payment in kind (vectigal) or of a fixed sum of money
(tnbutum, sUpendtum), and m some cases a custom-duty (por-

torttim) was levied It is to this latter class of communities (the

civUates vedtgales or stipcndianae) that the large majority of the

provincial states belonged In a better position were those

states whose freedom was guaranteed by Rome on the ground
of old alliances or special loyalty. Their freedom was recognized

either by a treaty or by a det ree of the Roman people or senate

As a decree of the people or senate could at any time be recalled,

the position of the free states without a treaty was more pre-

carious than that of the treaty states (ctvitaies foederatae) The
latter, though not allow'ed to meddle m foreign politic s, enjoyed

a certain amount of internal freedom, retained their lands, paid

no taxes, and were bound to render those services only which
were expressly stipulated for in the original treaty, such as

furnishing ships and troops, supplying com at a certain price

and icceiving Roman officials and soldiers en route Amongst
these treaty states were Massilia (Marseilles), Athens, Rhodes
and Tyre The privileges of the free but not treaty states were
somewhat similar, but, as slated, more precarious. All political

distinctions, save that between sla\e and freeman, disappeared

when Caracalla bestowed the Roman franchise on the whole

empire
Provincial Diets —Apart from the government by Roman

officials, every province appears to have had, at least under the

empire, a provincial assembly or Diet of its own (conctltum 01

commune), and these Diets arc interesting as the first attempts

at representative assemblies The Diet met annually, and was
composed oi deputies (legait) from the provincial districts It

arranged for the celebration of religious rites and games, especially

(under the empire) for the worship of the emperor, the neglect

of which was severely punished The actual celebration was
under the conduct of the high priest ol the province, a person ot

much dignity and importance, perhaps the forerunner of the

Cliriblian bishop TJic Diet also decreed the erection of statues

and monuments, it passed votes of thanks to the outgoing

governor, or forwarded complaints against him to Rome; and
It had the right of sending embassies diiect to the senate or

the emperor.

The Provincial Governor —^Thc provinces wcie administered by
governors sent direct from Rome, who held office for a year From
the formation of the first provinces in 227 b c down to the time
of Sulla (82 B c )

the governors were praetors (see F’raetor)
,
from

the time of Sulla to that of Augustus the praetors remained in

Rome during their year of office, and at the end of it assumed tht

government of a piovince with the title of propraetor This applies,

however, only to provinces which were in a settled state and could

consequently be administered without a large military force A
province which was the scat of war, or was at least in a disturbed

state, was committed to the care cither of one of the consuls for

the year or of a commander specially appointed foi the purpose with
the title of proconsul, who might be one of the consuls ol the pre-

ceding or of a previous year, or else a formei praetor, or even, in

rare cases, a private maividual who had held neither consulship

nor praetorship Thus the distinction between consular (or pro-

consular) and praetonal (or piopraetonal) provinces varied from
year to year with the military exigencies of different parts of the
empire At the close of the npublic however, we find even such
a peaceful province as Asia administered by a proconsul In the
earlier penod of the republic the senate either before or after the
elections determmed which provinces were to be governed by con-
suls and which by praetors, and after their election the consuls
arranged between tncmsclves by lot or otherwise which of the
provinces nominated by the senate each should have, and similarly
with the praetors But in order to guard against partiality the
Semproman law of 123 B c provided that the senate should yearly
nominate the two consular provinces before the elc'ction of the

XXII. 1*1
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consuls, and that the consuls should after their election but before
their entry on office arrange between themselves which of the two
provinces each should have The Pompeian law of 53 n c enacted
tfiat no one should hold the governorship of a province till at least
five years after his consulship or praetorship This law was re-

peal^ by Caesar after the battle of Pharsaha, but was re enacted
under Augustus; it severed the connexion which had previously
existed between an urban magistracy and the governorship of a
province, and turned the latter, fiom the mere prolongation of a
Roman magistracy, into an independent office Like magistracies
at Rome a provincial governorship was regularly held for one year

,

but, unlike them, it could be prolonged, formerly by a vote of the
people, later by a decree of the senate The Julian Jaw of Caesar
(46 B c

)
enacted that the governorship of a consular province should

be held for two, that of a practoiian province for one year The
necessary supplies of men and money were voted to the governor
by the senate His staff consisted of one or more lieutenants
{legaii), a quaestor (qv) and numerous subordinates The lieu-

tenants were nominated by the senate from men of senatonalTank,
if they proved incompetent, the goveinor dismissed them, if

they showed abihty, he entrusted them with military or judicial
functions Besides these the governor look witJi him from Rome
a number of young men of the upper classes to assist him in the
government These were known as the companions {cotnttes) or
suite of the governor, sometimes, but incorrectly, as the praetorian
cohort (see Praetorians) These members of his suite were chosen
by the governor himself, who was responsible for them, but they
were maintained at the expense of the state, and under the empire
received regular pay In addition there was a crowd of beadles
clerks, couriers, cners, doctors, dragomans, &c

,
not to speak of

freedmen and slaves for the personal service of the governor Under
the republic the governor was not allowed to take his wife with him
to his province, under the empire he might do so, but he was answt r

able tor her conduct Before setting out for his province the
governor, clad in the purple military robe of his office, offered sacn-
nce on the Capitol

,
then immediately after receiving the impertum

ormihUry command he marched out of the city (for the impertum
could only be exercised outside of Rome and was forftitcil by
staying in the city), preceded bv his sergeants {lictores), and accom-
panied by his suite He was bound to travel direct to his pro-

vmce, the means of transport were supphed partly by the state,

partly by die provinces through which he travelled His year of

office began from the day he set foot m his piovince, but tlie lime
of arrival varied with the length and difficulty of the route In

the hands of the governor all powers military and civil w'ere united

He commanded all the troops in the provmce, and had power to

raise levies of Roman citizens as well as of provincials, and to make
requisitions of war material He possessed both criminal and civil

jurisdiction
j
as criminal judge he had the power of life and death

and from Ins sentence none but Roman citizens could appeal, as

cml judge he was guided partly by the charter of the province
{lex f^ovtnetae), partly by the edict which it was customary for him
to issue before ms entrance on office (compare Praetok), partly by
the original laws of the country so far as Ihcir validity was acknow-
ledged Iw the charter 01 by the governor’s own edict Under the

empire Gains wrote a commentary on the provincial edict, and it

18 usually supjxised that this was a general edict drawn up for use
in all the provinces and supers* ding all separate edicts for the
different provinces Mommsen, however, is of opinion that Gaius
only commented on the edict of a particular province

Condition of the Provinces under the Republic —Under the repubhc
the lioman people regarded the provinces as so many estates from
which they were to derive revenue The weal or woe of the pro-
vmcials was of no moment, but the development of the material
resources of the provinces was of great moment Hence agriculture
and commerce w^ere encouraged, settlements were made, roads and
aqueducts were constructed

,
iii short, the Roman aimed at exploit-

ing his empire by a system of prudent economy as far as possible
removed from the blind rapacity which hac turned the empire of
the Turk from a garden in to a wilderness But the Roman governors
were too apt to look on their provinces as their own peculiar prey;
they had usually bought their way to office at vast expense and they
now sought in the provinces the means of reimbursmg themselves
for the expenditure they had incurred at Rome The annual
change of governor was thus a frightful calamity to the provincials,
for every year brought a repetition of the same extravagant de-
mands to be met by the same or, as the province became ex^usted,
still heavier sacrifices. Redress was to be had originally by a com-
plaint to the senate; after 119 b c there was a regular court estab-
hshed at Rome for the trial of cases of extortion (repetundae) by
provincial governors But, even when after much trouble and
expense the provincials had arraigned their oppressor, it was difficult

to secure his condemnation at the hands of Junes composed (as
they usually were) of men who had a fellow-feehng for the offender
because they had themselves committed or hoped for means of
cooumtting similar offences Besides the governor, two classes
of harpies joined in wringing the uttermost farthing from the
unhappy provincials These were the publtcam or fanners of
the taxes, and the money-lenders (negottaiores), who supplied a
temporary accommodation atrumous lates of interest. Both these

classes were recruited from the ranks of the Roman knights, and,
since from the legislation of Gains Gracchus (122 b c

)
the junes

were drawn at first exclusively and after Sulla’s time (81 b c

)

partially from the knightly order,' the provincial governor could
not check the excesses of those blood-suckers wilffiout nskmg a
condemnation at the hands of their brethren Accordingly he gener-
ally made common cause with them, backing Ihsir exactions when
needful by military force

The Provinces under the Empire —Under the empire the pro-
vinces fared much better The monarchy tended to obliterate the
distinction between Romans and provincials by reducing both to a
common level of subjection to the emperor, who meted out equal
justice to all his subjects The first centuries of the Christian
era were probably for some of the countnes included m the
Roman Empire the happiest of their history

,
Gibbon mdeed fixed

on the period from the death of Domitian to the accession of
Commodus (96-180 a d

)
as the happiest age of the world

Augustus, in 27 B c
,
divided the provinces into imperial and

senatorial Ihose which, from their proximity to the frontier or
the turbulence of their population, icquircd the presence of an
army were placed under the direct control of the emperor; those
which needed no troops were left to be administered by the senate
(i) The senatorial provinces were ruled by an annual governor as
under the repubhc Of these provinces Augustus ordained that
Afiica and Asia should be consular, the rest praetorian, but all

the governors of the senatorial provinces were now called pro-
consuls Iheir powers and dignities were much the same as they
had been under (he republic, except that they had now no troops,
or only a handful to maintain order (-2) The imperial provinces
were governed by imperial lieutenants \legai% Caesans), who were
nominated by the emperor and held office at his pleasure, all of
them had the power of the sword (jus gladii) For the adminis-
tration of tlic finances these heutenants had procurators under
tlicm, while the go\crnors of the senatorial provinces continued
to hav e quaestors as under the republic Another class of impel lal

provinces consisted of those which from the physical nature of the
country (as the Alpine districts) or the backward state of civihza-

tion (as Mauretania and Thrace) or the stubborn character of the
people (as Judaea and Egypt) were not adapted to receive a regular
provincial constitution These were regarded as domains of the
emperoi

,
and were managed by a procurator (m the case of Egypt

by a piaefcct see Praefect) nominated by and responsible to the
emperor

Under the empire all provincial governors received a fixed

salary Complaints against them were brought before* the senate,
and the accusers were allowed a stnator to act as then advocate
The lengthened periods during which the governors, at least in the
imperial provinces, held office, together with the ovei sight exercised
by llic emperor, alleviated materially the position of the provincials
under the empire In order to keep hmiself well informed of what
was passing in the empire, Augustus established a post w'hereby
official despatches were forwarcled by couriers and official persons
were co^nveyed by coaches The post, however, was only for the
use of the government, no private person was allowed, unless by
an exceptional concession, to avail himself of it (J G Fr

, X )

Auihorities —The most exhaustive account of the Roman
provinces and their administration will be found in Marguardt,
Romische StaatsverwalHing (1881), vol i See also W T Arnold,
Roman Provincial Administration (1879), Mommsen, Roman Pro-
vinces tntder the Lmpire (1884), C Ilalgan, L*Administration dos
provinces setintoriale^ sous I'empire, w^ith full bibliography of the
subject, and T M Taylor, Constitutional and Political History of
Rome (1899).

PROVINCETOWN^ a township at the N. end of Cape Cod, in

Barnstable county, Massachusetts, U.S A. Pop. (1890), 4642,
(1900), 4247, (1905, state census), 4362. Area about 9i sq m
The township is served by the New York, New Haven & Hart-
ford railway, and by a steamship line to Boston The harbour,
which IS important as a harbour of refuge, is protected on the
east by land, and the Federal government has strengthened this

protection b\ dikes and groins and other sand-catching devices.

It has five lighthouses There is a magnificent beach stretching

30 m. from Ihrovincetown village to Eastham. The village is a
summer resort Through many generations the inhabitants

have gained their living chiefly from the sea; the township^s

fisheries, however, have greatly decreased m importance (the

invested capital diminishing 67 1 % m 1885-1895). The
prosperity it retains is not a little due to Portuguese from the

Cape Verde Islands and the Azores, and to British Americans.
Provmcetown village was long second only to Gloucester m
the cod fisheries, which low prices and the mtroduction of

larger vessels and correspondingly costlier fittmgs have greatly

* Sulla excluded the equitcs from the hat
,
the lex Aurelia (70)

reinstated them.
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iiandicapped. Whaling retains a remnant of its old importance,
and there are also mackerel and shore fisheries, oil-works, colcl

storage establishments for preserving fish for food and bait, and
canning works for herring. The first settlement here was made
about 1680; It became a “ district or precinct of Truro m 1714,
and was established as a township with its present name m 1727.
Provmcetown Harbour was possibly visited by Caspar Cortereal

in 1501, Gosnold explored it and its vicinity in 1602, and John
Smith was here m 1614 It was in this haibour that the May-
flower compact (see Massachusetts) was drawn up and
signed by the Pilgrims before they proceeded to Plymouth, m
1620; here John Carver was chosen the first goxemor of Plymouth
Colony, and Provincetowri was the first landing place (on Satur-

day the Tith [os] of November) of the Pilgrims m the New
World. A memorial of the

**
compact,’* of polished Acton

granite, 6 ft high, with two bronze tablets, 'was erected before

the town hall by the Old Colony Commission, and on High Pole
Hill on the 20th of August 1907 the corner-stone of a second

memorial (completed in 1909, dedicated Aug. 5, igio), a granite

tower, 252 ft. high, was laid, addresses being delivered by
President Roosevelt, James Bryce and H. C. Lodge. In Pro-

vmcetown Harbour, on the istof January 1862, James M. Mason
and John Slidell, the envoys of the Confederate States to Great

Britain and France respectively, who had been taken by a

Federal vessel from the British ship “ Trent,** were restored by
the Federal authorities to II B M S ** Rinaldo,** after their

detention in Fort Warren in Boston Harbour
PROVINS, a town of northern France, capital of an arron-

dissement of the department ot Seine-et-Marne, at the junction

of the Durtain with the Voulzie (an affluent of the Seine), 59 m.
E S E of Pans by rail. Pop (1906), 7546 The town enjoys a

certain reputation for its mmeral waters (which contam iron,

lime, and caibonic acid, and are used for bathing and drinking),

and IS also kno'wn from its trade m roses, but it derives a higher

interest from numerous remains of its medieval prosperity.

Provms IS divided into two quarters—the ville-haute and
the less ancient ville-basse—which m the 13th century were

surrounded by fortifications There still remains a great part

of the^e fortifications, 'which made a circuit of about 4m,
strengthened at intervals by towers, geneially round, and now,

being bordered with fine trees, form the principal promenade of

the town The large tower situated within this line, and variously

known as the king’s, Caesar’s or the prisoners’ tower, is one ot

the most curious of the 12th century keeps now extant. The
base IS surrounded by a thick mound of masonry added by the

English m the 15th century when they were masters of the

town The towei serves as belfry to the church of St Quiriacc,

which dates its foundation from the 12th century. These two
buildings in the ville-haute rise picturesquely from the crest

of a steep wooded hill above the ville-basse Ihe church

preserves among its treasures the pontifical ornaments of St

Edmund of Canterbury (d. 1242) The mterior is plain, but

very beautifully proportioned. The appearance of the extenor

suffers from an inappropriate dome erected above the crossing.

The palace of the counts of Champagne, Lome fragments

of which also belong to the 12th century, is occupied by

the communal college. The old tithe-barn is a building of the

13th century with tw^o fine vaulted chambers, one of which is

below ground The church of St Ayoul dates from the 12th to

the i6th centuries, the transept being the oldest port; it is in a
state of great dilapidation, and the choir is used as a storehouse.

St Croix belongs partially to the I'^th century. Extensive

cellars, used as warehouses m the middle ages, extend beneath

portions of the town. On Mont Ste ("atherme, opposite Provms,
the general hospital occupies the site of an old convent of St

Clare, of which there remains a cloister of the 14th century

The sub-prefecture, tribunals of first instance and of commerce
are among the public mstitutions. There is an active trade m
gram, livestock and wool, and the industnes include flour-

milling, nursery-gardenmg, bnckmakmg, and the manufac-
ture of porcelam, pianos, gas and petrol engmes, agncultural

implements and sugar.
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Provms begin to figure in history m the 9th century. Passing

from the counts of Vcrmandois to the counts of Champagne, it

rapidly attamed a high degree of prosperity. Cloth and leather

were its staple manutactures, and its fairs, attended by traders

from all parts of Europe, were 6l as much account as those of

Beaucaire, while its money had currency throughout Europe
In the 13th century the population of the town is said to have
reached 60,000; but the plague of 1348 and the famine of 1349
proved disastrous I’he Hundred Years* War, during which
Provms was captured and recaptured, completed the rum of

the town. During the religious wars it sided with the Catholic

party and the League, and Henry IV obtamed possession of it

in 1592 only after thirteen days* siege.

See Felix Bourquelot, Htstcire de Provtns (2 vols
, Provms,

1839-1840).

PROVISION (Lat. provtsio), a term meaning strictly the act

of providing, or anything provided, especially m respect of food
(piovisions) or other necessaries. In constitutional law it

signifies the act by which an ecclesiastical office or benefice is

conferred by a person having competent authority for the

purpose; and the wwd is specially used of appointments made
by the pope m derogation of the rights of ecclesiastical patrons.

Innocent III (1198-1216) seems to have been the first pope who
directed prelates to collate his nominees to canonries and other

benefices, but it was dunng the pontificate of Innocent IV.

(1243-1254) that the practice first assumed alarming propor-

tions. Vigorous protests w ere then made m England and France

agamst the large number of papal provisions in favour of non-

resident Italian cleiks. These protest^ were not without effect

for a while, but the popes, finding il impossible to carry on the

work of government without this means of rewaidmg their

servants, soon began to show' little regard to national protests.

The English parliament held at Carlisle m 1307 petitioned the

king for a remedy against this abuse, but though he promised

ledress nothing was done Meanwhile the popes had been

asserting claims to appoint bishops in certain events on their

own initiative, and at last Clement V. (1305^1313) reserved

to himself the right of appointment m all cases. After his time

there is scarcely an mstance of an Engli'^h bishop bemg elected

in accordance with the older procedure by the cathedral chapter.

If an election were made the pope usually either overrode it by
another appointment or, ignoring the election, appointed the

elected clerk by a bull of provision. The Hundred Years* War
caused an outburst of indignation agamst the use of papal pro-

visions, whether to the canonnes and collative offices or to

bishoprics The popes had taken up their residence at A\ignon

and had become mere creatures of the kings of France. The
English nobility and gentry were bitter at seeing vast sums of

money pass out of the country into the hands of their enemies.

To remedy the evil the first Statute of Provisors was enacted m
1351 II declared that the free elections of bishops and other

dignitaries should take place in accordance with the ancient

practice
;
that bishops and ecclesiastics should have free presenta-

tions to benefices and offices m their gift, that in the event of

any provision being made by the pope the king should have the

same right of collation as his progenitors had before they granted

free election, and similarly where the pope provided to a benefice

or office m the gift of sec ular or regular clergy the king was to

have the collation for that occasion. Provisors who interfered

with the rights of the king or patron were liable to arrest and
irapnsonment on conviction The act was supplemented in

1353 by the first Statute of Praemunire, by which appeals outside

the realm were prohibited and persons who offended were made
liable to outlawry. This legislation against papal provisions was
anti-clencal rather than anti-papal There are no signs that it

was promoted by the English clergy, who seem to have accepted

the claim of the popes to control their patronage. In spite of

the statutes the popes still continued, as the pepal rasters
show, to make provisions to English benefices and offices, and

It IS evident that the statutes were not enforced. The Statute

of Provisors was confirmed by a second statute in 1364, but this

again seems to have had litUc effect. Attempts were made to

PROVISION
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establish a concordat on the subject between the king and pope,

its terms, howevtr uerc all in favour of the latter At last,

in 1389, a third Statute of Provisors was enacted which

provided that the statute of 1351 should be firmly holden for

ever and put in due execution from time to time in all manner
of points The new statute was earned into effect a^ regards

canonrics and benefices: but, until the Reformation, bishops
were nominally appointed by a papal bull of proMsion. The
person appointed, however, was usually nominated by the king,

and the bull was not issued without his consent

Authorities —Statutes of tiie Realm
,
Calendar of Papal Registers,

J Lc Neve, Fasti ecclesmc anghcanae
^
Rolls of Parliament

^
T \V

Maitland Canon Law tn the Church of England^ W Stubbs. Con-
stitutional History of England^ Anglia sacra J T'

)

PROVISIONAL ORDER, a method of procedure followed b\

several government departments in England, authorizing action

on the part of local authorities under \ aiious acts of parliament

Proceduie by provisional order is a substitute for the more
expensise course of private bill legislation, it is usuall> employed
for sue h purposes as alteration of areas compulsors" purchase

of land, building of light railways, &c A preliminary local

inquiry is first held in public by an inspector of the department

to whom application has been made to issue it Upon the report

of the inspector and other information the department decides

whether or not to issue the order. The order when issued has no
force until it is confirmed by parliament For this purpose it

IS included with other orders in a confirming bill, introduced by
the ministei at the head of the department concerned In both

houses of parliament all provisional order bills are referred to

examiners for compliance w ith standing orders In the House of

Lords, if a provisional order bill is opposed, it is referred to a

select committee and then to a committee of the whole house,

if not opposed. It goes, after second reading, to a committee

of the whole house, and in both cases then proceeds as a
public bill In the House of Commons, the bill goes after second

reading to the committee of selection or to the general committee
on railway and canal bills, if unopposed it is treated as an
unopposed private bill, if opposed it goes to a private bill

committee, which hears evidence for and against

PROVO, a city and the countv -seat of Utah count}, Utah,

U.S.A ,
on the Provo River, 3 m E of Utah Lake, and about

4*; m. S by E of Salt Lake City Pop (1890), 5159, (1900),

6185, of whom 1176 w^ere foreign-born Provo is served by the

Rio Grande Western and the San Pedro, Los Angeles & Salt Lake
City railways It is situated at an altitude of about 4530 ft

,

in a region of fine scener}*, Provo Canon, Bridal Veil Falls and
Utah l^e being of especial interest The city has a general

hospital and is the seat of the state mental hospital and of

Brigham Young University (a Mormon institution), founded by
Brigham Young in 1875, opened as an academy in 1876, and in-

corporated m 1896; it comprises a college and high commercial,

music, arts and trades, agricultural and preparatory schools.

Provo has various manufactures, including woollen goods, lime,

pottery and bricks, and the city is a shipping point for a fertile

agricultural and fruit-producing region Within a radius of

forty or fifty miles of Provo are a number of important mmes.
Provo was settled in 1849 and was chartered as a city m 18^1.

PROVOST (through O. Fr prevost, mod prevot, Lat prae^

posituSy set over,from praeponere,to place in front), a title attached

to various ecclesiastical and secular offices In ecclesiastical

usage the word praeposiius was at first applied by the Church
fathers to any ecclesiastical ruler or dignitary It early, how-
ever, gained a more specific sense as applied to the official next
in dignity to the abbot of a monastery, or to the superior of a
single cell Thus in the rule of St Benedict the provost {prae-

posttus) IS the superior of the monastery immediately subordinate

to the abbot, the dean (decanus) being associated with him
From the Benedictine rule this arrangement was taken over by
Chrodegang of Metz when he introduced the monastic organiza-
tion of cathedral chapters In these the provostship {prae-

positura) was normally held by the archdeacon, while the office of

dean fell to the archpriest. In many cathedrals the temporal

duties of the archdeacons made it impossible for them to fulfil

those of the provostship, and the headship of the chapter thus
fell to the dean In England the title “ provost ” has thus

everywhere given way to that of “ dean ”, in Germany, on the
other hand, Probst is still the style of the heads of certain

chapters The title has also been preserved in certain dioceses

of the German Evangelical Church as the equivalent of Superin-
tendent

^
and both the Roman Catholic and Protestant chaplains-

general of the forces have sometimes, eg, in Piussia, the title

Feldprohst The heads of Augiistinian and Dominican friaries

are termed “ provost or prior ” {praeposHus vel prior), those of

Cistercian monasteries “ provost or warden ” {ptaepostius t>el

custos) Finallv the name praeposiius was sometimes used for

the seculai advocalus of a monaster}^ With the ecclesiastical

use of the title is connected its English application to the heads
of certain colleges, “provost” is still the style of the principals

of Queen’s, Oriel and Worccstei Colleges at Oxford, of King^
College at Cambridge, of Tiinity College at Dublin and of Eton
College.'

As a secular title praeposttus is also very old; we need only
instance the praeposttus saert cuhtcuh of the late Roman Empire,
and the praeposttus palaiii of the Carolmgian court The impor-
tant developments of the title in France are dealt with below
From Prance the title found its wa> into Scotland, where it

survives in the st\lc (provost) of the principal magistrates of

the royal boroughs (“ lord provost ” in Edinburgh, Glasgow

,

Aberdeen, Perth and Dundee), and into England, where it is

applied to certain officers chaiged with the maintenance of

military discipline A pi avost-marshal is an officer of the arm}
appointed when tioops are on service abroad for the prompt
repression of all offences He may at an} time arrest and detain

for trial persons subject to military law committing offences,

and ma} also carry into execution any punishments to be in-

flicted in pursuance of a court-martial (Army Act 1881, ^ 74)
A provost-sergeant is an officer responsible for the maintenance
of order when soldiers are in the United Kingdom Apiovost-
seigeant ma> be either garrison or legimental, and he has under
his superintendence the garrison 01 regimental police.

(WAP)
The Provost in France—The word prevot (provost) in old

French law had many applications In conformity with its

etymology {praeposttus) it could be applied to any person placed

at the head of a branch of the public service, a position which
according to the old principles, habitually carried with it a
right of jurisdiction It is thus that there was at Pai is the “ pro-

vost of Pans,” who was a ro)al judge, and the “provost of

the merchants ” {pevbi des marchands), the head of the Paub
municipality."' There were besides—to mention only the pnn-
cipal provosts—the “ provosts of the marshals of France ” {prMts
des mardchaux de France)^, of whom more below; the “ provost of

the royal palace ” (prevot de Vhotel du roi) or “ grand provost of

France ” (grand prevot de France), and the “ piovost general
”

(prevot general) or “ grand provost of the mint ” (grand prevot des

mannates) But the most important and best known provosts,

who formed part of a general and comprehensive oiganization,

were the “ royal provosts ” (prevots royaux), the lower category

of the royal judges It must be borne in mind, however, that

the magistrates belonging to the inferior category of royal

judges yjuges suhalternes) had diffeient designations in many
parts of France. In Normandy and Burgundy they were ciilled

chdtelains, and elsewhere—especially in the south

—

vtguiers^

These were titles which had established themselves in the great

fiefs before their reunion with the Crown and had survived this-

The royal provosts, on the other hand, wore a creation of the

Capetian monarchy.
The date of this creation is uncertain, but was without doubt

some time m the nth century. The provosts replaced the

viscounts wherever the viscounty had not become a fief, and

1 Where, however, the head-master, though technically sub-
ordinate to the provost, is the effective head of the school.

* Thus in a register of the ChAtelet of Pans in the 14th century,
we read “

b, Paris est la pr6v6t6 dc Pans et cellc des marchands."
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it is possible that in creating them the Crown was imitating the

ecclesiastical organization in which the provost figured, notably

m the chapters The royal provosts had at first a double

character. In the first place they fulfilled all the functions

which answered locally to the royal power. They collected all

the revenues of the domain and all the taxes and dues payable to

the king within the limits of their jurisdiction Doubtless, too,

they had certain militaiy^ functions, being charged with the duty

of calling out certain contingents for the royal service, there

survived until the end of the ancten regime (ertain military

provosts prevots d'epee (piovosts of the sword) wlio \\ere re-

placed m the administration of justice by a lieutenant Finally,

the provosts administered justice, though certainly their com-

petence m this matter was restricted The} had no jurisdiction

over noblemen,or over feudal tenants de ^^/),who claimed

the jurisdiction of the court ot tbeir over-lord, w’here they were

judged by their peers—the other \assals of the same lord.

Neither had they jurisdiction over the open countiy^, the plat

pays, where this belonged to local seigneurs, and even in the towns

over which they were set their jurisdiction w^as often limited by
that of the municipal courts established for the benefit of the

burgesses The second characteristic of the old provosts w^as

that their office was farmed for a limited time to the highest

bidder It was simply an application of the system of farming

ihe taxes The provost thus received the speculative right to

collect the revenues of the royal domain in the district under his

jurisdiction; this was his principal concern, and his judicial

functions were merely accessory By these short appointments

the Crown guaranteed itself against another danger . the possible

conversion bv the functionary of the function into a property

Very early, however, certain provostships were bestowed en

garde, t e the provost had to account to the king for all he

collected The prevotes en ferine were naturally a source of

abuses and oppression, the former seeking to make the most of

the concession he had bought Naturally, too, the people com-
plained From Joinville we learn how under St Louis the

provostship of Pans became a prevote en gaide At the death

of Louis XI the prhotes en ferine were still numerous and
provoked a remonstrance from the states-general of 1484 Their

suppression was promised bv Charles VIII in 1493, but they

are again referred to in the grande ordonnance of 1498 They
disappeared in the i6th century, by which time the provosts

became regular officials, their office being purchasable

Other transformations had previously taken place The
creation of the royal hailhs reduced the provosts to a subaltern

rank Each bailli had in his district a certain number of pro-

vosts, who became his inferiors in the official hierarchy When
appeals were instituted (and this was one of the earliest instances

of their introduction) the provost, the sphere of whose competency
was limiteii, was subject to an appeal to the bailli, though his

judgment had hitherto been without appeal Moreover, m the

14th century thc} had ceased to collect the revenues of the royal

domain, except where the prevote was en ferme, and ro}al

collectors (receveurs royaux) had been appointed for this purpose.

The summoning of the feudal contingents, the ban and arrihe^ban,

had passed into the hands of the baillts. Thus the provosts

were left for their sole function as inferior judges for non-nobles,

the appeals from their sentences going to ih^batllis, who also had
jurisdiction in the first instance over actions brought against

nobles and in cases reserved for the crown judges (cas rovaux).

This corresponded to a principle which had also applied in the

chief feudal courts in the 13th and 14th centuries, where a
distinction \vas made between judicial acts which could be per-

formed enprhote, and those which had to be performed in asolemn
assize (assise), this did not, however, ahvays imply the existence

of a superior and an inferior official, a provost and a batllt.

The provost in the exercise of his le^al functions sat alone as

judge, and he alone exercised the judicial authority at his tri-

bunal; but he had to consult with certain lawyers (avocats or

procureurs) chosen by himself, whom, to use the technical phrase,

he ** summoned to his council ** (appelait d son conseil). In

1578 official counsellors (consetllers-inapstrat^') wcie created but
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were suppressed by the ordonnance of Blois of 1579. The office

was restored m 1609 by v\ simple detree of thc royal council, but
It was opposed by the parlements, and it seems to have been
conferred in but few cases.

The provosts of the marshals of France,” mentioned above,
were non-legal ofhi.\d,\s(officiers de la robe courte) forming part of the

body of the marerhaussee w hich was under ihe atn ten regime w hat
the gendarmerie w as after the Revolution 1 heir origin^ function

was to judge offences committed by persons following the army,
but m the course of the 14th and 1 5th < enlunes they acquire<i

the right of judging certain crimes and misdemeanours,by whom-
soever committed. They became stationary', with fixed spheres
of authority, and the ofTences falling within their competency
came to be called cas pih6tau\ These were, the woist crimes

of violence, and all crimes and misdemeanours committed by
old offenders (reprn de justice), who were familiarly known as

the gibter des prhots des marechaux (gaol-birds) Theirs was
really a kind of military jurisdiction, from which there was
no appe^ll, but the provost w'as bound to associate w'llh himself

a certain number of ordinary judges or graduates in law llie

piov^ost of the marshals did not himself ^udge what was a

prevotal, this had m caih case to be decided by the nearest

hailhage or presidial court The presidial judges also dealt

with cas prhotaux in concurrence w'lth the provosts of the

marshals (J P E)
PROW, thc fore-part of a ship, the stem and its surrounding

parts, hence used like “ keel,” by metonymy', of the ship itself

It was in old naval parlance applied to the battery' of guns placed

in the fore gun-deck I'he Fr prone and cognate forms (Ital

prua. Port and Span proa, of which the English is an adapta-

tion) icpresent l^U prora, itself adapted from Gr TrpJlpa, formed

from wf)6 ,
before, in front, hrom this word must be distinguished

an obsolete '‘prow,” brave, valiant, now only surviving in

“ prowess, ’ and representing O Fr prou, mod preux, from th(

first part of Lat prodesse, to be profitable, the same souicc

gives ” proud ”

PROXY (short for “ procuracy ”), a term denoting either (i]

a person w'ho is authorized to stand in plate of another, (2) tht

legal instrument by which thc authoiity is lonferred Proxies

aic now prindpally emplov'ed for certain voting purposes. A

proxy may' in law be either general or special. A ceneral proxy

authorizes the person to whom it is entrusted to exercibt agenera
discretion throughout the matter m hand, while a ^peclal piOxy

limits the authority to some si>ecial proposal or resolution

Formerly a peer could give his vote in the British parliament by

proxy, by getting anothei peer to vote for him in his absence

temporal peers only being privileged to vote foi temporal, anc

spiritual peers for spiiitual This voting by prow in the House

of Lords was an ancient custom, often abused In Charles II

reign thc duke of Buckingham used to bring twenty proxies ir

his pocket, and the result was that it was ordered that no peei

should bung more than two. In 1830 to 1867 imlusive proxies

were only called sev enty -three limes, and on the 31st of Marcl

1868, on the recommendation of a committee, a new standing

order was adopted by which the practice of i ailing for proxie*

on a division was discontinued In English bankruptcy’^ pro

cecdings ci editors may vote by proxy, and every instrument

o

proxy, which may be either general or special, is issued cithei

by the official receiver orlrubtee. Under the Bankruptcy Ac
of 1869 very great abuses of the system of pioxies arose (se<

Bankruptcy), and were mv estigated by a select committee c

the House of Commons The committee recommended th(

abolition of general proxies, and though their recommendatior

was not carried out, the Bankruptcy Acts of 1883 and 1890 pu
considerable restrictions on the use of general proxies. A share

holder in a limited liability company may vote by proxy, anc

regulations to that effect' prescribing the requirements, an
usually embodied m the articles of association. A proxy ti

vote at a meeting must, by the Stamp Act 1870, bear a penny

stamp. In the United States, proxies are further used foi

voting purposes m political conventions.

In "the early practice of the admiralty^ courts in England i
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proxy was the authority by which the proctor or advocate
appeared for either party to a suit. In the ecclesiastical courts

a proxy is the warrant empowering a proctor to act for the party
to a suit. Two proxies are usually executed, one authorizing

the proctor to institute, the other to withdraw, proceedings

They are signed by the parties, attested by two witnesses, and
deposited m the registry of the court (Philhmore, Ecclesta^^inal

Law), In the convocations of the Church of England those who
are absent are allowed to vote by proxy. “ Proxies,** or prqf-

curations,** ivere also by the canon law certain sums of money
paid yearly by parish priests to the bishops or archdeacon
ratione vtsitattoms, onginally the visitor demanded a proportion

of meat and drink for his rdreshment, and afterwards this was
turned into a money “procuration**—adpocurandimcibumet
potum. Marriage by proxy or deputy was a custom recognized

either for reasons of state or ceremonial.

PRUDENTIUS, AURELIUS CLEMENS (348-^ ^10), the most
remarkable of the earlier Christian poets in the West, was prob-

ably bom at Tarraco, though Saragossa and Calagurris have also

been claimed as his birthplace The meagre autobiographical

preface, which he affixed U) the complete edition of his woiks
when he was fifty-seven years old, makes it clear that he received
a liberal education—being of noble family—practised as a
lawyer and entered official life, and finally held some high office

under Theodosius At the age of fifty-seven he retired to a
monastery, but died shortly afterwards.

Bentley calls Prudentius “ the Horace and Virgil of the

Christians,” but his diction is stilted and his metre often faulty.

The list of hii> works given m the preface mentions the hymns,

poems against the Prlscillianists and against Symmachus and
Peristephanon The Dtptychon or Dittcchaeon is not mentioned
The twelve hymns of the Caihetnerinon Itber (“ Daily Round *’)

consist of six for daily use, five tor festivals, and one intended

for every hour of the day. Prudentius shows Ambrose as his

master here, but gives to Ambrose’s mystic symbolism much
clearer expression. The Apotheosis and Hafnartigema are

polemic, the first against the disclaimers of the divinity of

Christ, the latter against the gnostic dualism of Marcion and
his followers. In them Tertullian is the source of inspiration

Of more historical interest are the two books Contra Syminachum,

of 658 and 1131 hexameter verses respectively, the first attacking

the pagan gods, the second directed against the petition of

Symmachus to the emperor for the restoration of the altar

and statue of Victory which Gratian had cast down. The Pm-
sUphanon consists of fourteen hymns to martyrs These were

mostly Spanish, but some were suggested to Prudentius by

sacred images in churches or by the inscriptions of Damasus.

This book, wnth the Cathemertnon Itber and the Psychoirtachta,

was among the most wndely read books of the middle ages Its

influence on the iconography of medieval art was great The
Psychomachta is aesthetically inferior, but had the greatest in-

fluence of all of Prudentius’s writings In it he depicts the

struggle of Christendom w^ith paganism under the allegory

of a struggle between the Christian virtues and the pagan vices.

The Dittcchaeon is a series of quatrains, probably intended to

explain forty-nme pictures of a basilica The work is more
interesting for archaeology than for literature

Prudentiws’s works were published by Gisehn at Antwerp in

1564. and by F. Arevalo at Rome in 1788, with complete commentary
This last IS the edition reprinted in J P Mignc's Patrologta latina

vo)s hx.-lx. (Pans, 1847) More recent editions are by Obbarius
(Tuhuigen, 1845) and A Dresstl (Leipzig, 1886), while a critical

edition has been undertaken by J Bcrgmann
I

See also T Bergmann, Lexicon prudenttanum, fasc 1 [a-adscendo]
(Upsala, 1894); M. Schanz, Gesch d r&m. Lit (Munich. 1904);
A "EheTt, Allgcnt Geuh.d. Lit. das Mittelaliers, vol 1 (znded .Leipzig,

18^), M Manitius. Gesch. d. christl. tat, Poesie (Stuttgart, 1891),
T R Giover. Life and Letters in the fourth Century (Cambridge.

1901) ;
C Brockhaus, Aur Prud Clem in seiner sedeutung f d

\

Kxrche seiner Zeit (Leipzig, 1872) ,
A Pnech, Prudence , etude sur

ia poisie latine chrit au / slide (Paris, 1 888) , F St John Thackeray,
Translations from Prudentius (London, 1890], F Maigrct. Le Pom
chfdten Prudentius (Pans 1903) ,

E O Winsfedt, '' The Double
Recensionu the Poems of Prudentius,'* The Classical Review (1903),
vol xviu

'
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PRUD’HON, PIERRE (1758-1823), French painter, born at

I

Cluny on the 4th of April 1758, was the third son of a mason
The monks of the abbey undertook his education, and by the aid
of the bishop of M^on he was placed with Devosges, director

of the art school at Dijon In 1778 Prud’hon went to Pans
armed with a letter to Wille, the celebrated engraver, and three
years later he obtained the triennial prize of the states of
Burgundy, wh^ch enabled him to go to Rome, where he became
intimate with Canova. He returned to Pans in 1787, and led

for some time a precarious existence. The illustrations which
he excuted for the Daphms and Chloe published by Didot brought
him mto notice, and his reputation was extended by the

success of his decorations in the Hotel de Landry (now
Rothschild), his ceiling painting of “ Truth and Wisdom” for Ver-
sailles (Louvre), and of “ Diana and Jupiter ” for the Gallery of

Antiquities m the Louvre In 1808 he exhibited “ Crime pursued
by Vengeance and Justice ** (Louvre, engraved by Royer which
had been commissioned for the asMze courts, and ” Psyche
carried off by Zephyrs ** (engraved by Massard). These two
remarkable compositions brought Prud’hon the Legion of

Honour, and m 1816 he entered the Institute. Easy as to

fortune, and consoled for the misery of his marriage by the

devoted care of his excellent and charming pupil. Mile

Mayer, Prud’hon’s situation seemed enviable; but Mile

Mayer's tragical suicide on the 26th of May 1821 brought ruin

to his home, and two yeais later (Feb 16, 1823) Prud’hon fol-

lowed her to the grave Mile Mayer (1778-1821) w'as his

ablest pupil. Her ” Abandoned Mother ” and ” Happy Mother ”

are in the Louvre.

Voiart, ^‘Notice histonque de la vie et oeuvres dt P Ih'ucrhon,"

Arch de Vart franca 9, Qu. do Qiuncy, Dtscours prononci sur la

tombe de Piucthon, Fiv Eugene Delacroix, Rev. des deux
mondeS) 1846, Charles Blanc, Hxst des peintres frangats

PRUNE (adapted m various forms, e g prunne, proytte, d:c

,

from Fr prune, Med Lat pruna, J^at prunum, (ir, rrpovvov,

earlier irpovfxvov, plum), the name generally given to the fruit

of various species of plums, dried, and used cither stewed as a
dish or plain as a dessert fruit. The finest dessert prunes,

known as ” French plums,” are produced Irom the St Julien

plum-tree and are dried and exported from the valley of

the Loire in France California now produces a fine quality

of ” prune.” In s( lentific nomenclature, Prunus is the name
of a genus of rosaceous trees, the type of the tribe pruneae, of

which the plum, apricot, peach, cherry, &c
,
are species (see

further under Plum) From this word must be distinguished

“ to prune,” (i) to cut or trim superfluous growth from a shrub

or tree m order to encourage fresh gro^vth and bring into

regular form, &c , and (2) to trim or dress the feathers with the

bill, used of a bird “ preenmg ” itself. In the first sense the

word IS an adaptation (i6th century) of the Old French

the second sense appears m the end of the 14th century but is

not found in French

PRURITUS, an ailment characterized hy intense itching of

the surface of the body. It may occur m connexion with other

morbid conditions, such as jaundice, diabetes, digestive dis-

orders, &c
,
or as the result of the irritation produced by skin

parasites. The most serious form is pruritus semlis, which

affects old persons, and is often a cause of great suffering,

depriving the patient of sleep. In such cases it is probably due

to atrophic clianges in the skin No eruption is visible, except

such marks as are produced by scratching. The treatment

consists in the removal of any apparent cause, and measures

to strengthen the system, such as the use of quinine, iron, &c.

Soothing lotions composed of solutions of alkalis conjoined

with chloral, opium, hydrocyanic acid, &o , may be applied to

the affected skin at bedtime.

PRUSSIA (Ger. Preussen; Lat. Borussta), a kingdom of

Germany, and the largest, most populous and most important

state of the German Empire. (For map see Germany ) It

IS bounded on the N. hy the Baltic, Mecklenburg, Denmark
and the North Sea, on the E. by Russia, on the S. by Austria,

the kingdom of Saxony, the Thunngian states, Bavaria and
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Hesse-Darmstadt, on the W. by Alsace-Lorraine, Luxemburg,
Belgium and the Netherlands. Its frontiers have a circuit of

about 4750 m., and with the exception of the enclaves Oldenburg,

Mecklenburg, Brunswick and other small German states

and certam small appurtenances, such as HohenzoJlern, in

the south of Wurttemberg, it forms a tolerably compact mass
of territory, and occupies almost the whole of northern Germany
Its longest axis is from S W to N E. With the exception of

the sea on the north and the mountain-barrier on the south-east,

the frontieis are political rather than geographical. The total

area of the monarchy is 134,622 sq. m. and comprises almost

two-thirds of the entire extent of the German Empire. Its

kernel is the mark of Brandenburg, round which the re«;t of the

state has been gradually built up.

Physical Features—Fully thrcc-fifths of Prussia belong to the
great north Euro^an plain and may be generally characterized as
lowlands The plain is much wider on the east, where only the
southern margin of Prussia is mount ainou<i, than on the \v(«it,

where the Hanoverian hills approach to within less than 100 m
of the sea A line drawn fiom Dusseldorf through Halle to Breslau
would, roughly speaking, divide the flat part of the country from
the hilly distncts In the south-east Prussia is separated from
Austria and Bohemia by the Sudctic chain, which begins at the
valley of the Oder and extends thence towards the north-west.
This chain includes the Ritsen Gcbirge, with the hight st mountain
in Piussia (Schneekoppe), and subsides gradually in thi hills of

Lusatia The Harz Mountains, howtver. beyond the Saxon plain,

follow the same general direction and may be regarded as a de-
tached continuation of the system To the south of the Harz
the I’russian frontier intersects the northern part of the Thuringian
Forest, which is also prolonged towards the north-west by the
Wes(r Gcbirge and the Teutoburger Wald The south-west of

Prussia IS occupied by the plateau of the lower Rhine, including
on the left bank the Hunsruck and the Eifel, and on the right the
Taunus, the Westen^ald and the Saaerland Between the lower
Rhenish and Thunnguin systems are interposed the Vogelsberg,

the Rh6n and other hills belonging to the Tnassic system of the
upper Rhine The Siksian Mountains are composed chiefly of

granite, gneiss and schists, while the H«'>r2 and the lower Rhenish
plateau are mainly of Devonian and Silurian formation To the
north of the Saut rland is the important carboniferous system of the
Ruhr, and there are also extensive coalfields in Silesia With the
exception of the Danube Ih-ussia is traversed by all the chief nveis
of Germany, comprising almost the entire course of the Oder and
the Wescr Nearly the whole of the German coast-line belongs
to Pi*ussia, and it possesses all the important seaports (see also

CrnMANv) except Hamburg, Bremen and Lubcck
Climate —The climate of Prussia may be described as moderate,

and IS generally healthy The greatest extremes of temperature
arc found betw^een the cast and west, the mean annual temperature
111 the bleak and exposed provinces of the north-east being about
44® F ,

while that of the sheltered \ alley of the Rhine is 6®

higher In winter the respective means are 26® and 35® ,
m summer

the difference is not above 2® to 4° In Prussia as a whole the ther-

mometer ranges from lOo® to 130'’, but these extremes arc larely

reached The aveiagc annual rainfall is about »i in
,
it is highest

m the hilly district on the west (34 in
)
and on the north-west

coast {30 to 32 in ), and lowest (16 in
) in the inland parts of the

eastern provmces
Population—The following schedule shows the area and popula-

tion of the whole kingdom and of each of its fourteen piovinces on
the ist of December 1900, and the 31st of December 1905

Provmces
Area in

Eiig sq m Pop., 1900 Pop, 1905

East Piussia . 14,284 1 ,996,620 2,030,176
West Prussia 9,859 1.563.658 1,641,746
BerUn 29 1,888,848 2,040,148
Biandenburg 15.382 3.108,554 3.531,906
Pomerania . . . U ,620 1,634.83* 1,684,326
Silesia 15,568 4,668,857 4.942,611
Posen , 11,186 1.887,275 1.986,637
Saxony . 9,751 2,832,616 2

,979,221
Schleswig-Holstein ^

.

7,338 1,387 968 1.504.248
Hanover .... 14,870 2.590,939 *.759 544
Westphaha . 7.803 3.187,777 3.618,090
Hesse Nassau 6,062 1.897.981 2,070,05a
Rhineland 10

.4*3 5.759,798 6.436.337
Hohenzollem 441 66.780 68,282

134,616 34.473,509 37.293,324

^ Including Heligoland

The increase of population proceeds most rapmly, as would be
expected, in Berlin, and next follow Westphaua, the Rhineland,
Brandenburg and J^xony, while it is weakest in HohenzoUem,
Pomerania and Ivast Prussia The population is densest m the
mining and manufacturing district of the Rhine, wluch is closely
followed by the coal regions of Silesia and parts of Saxony and West-
phalia Both the birth-rate and the death-rate show a tendenev
to dimmish (For statistical tables under this head, see Germany

)

In Prussia, the annual increase in the urban population is about
seven times as great as that in the rural communities. In 1905
Prussia contained twenty-two towns each with upwards of 100,000
inhabitants The annual rate of suicide in Prussia is high, and
among German states is only exceeded in the kmgdom of Saxony
Divided according to nationalities (by speech), the population of
Prussia includes roughly 31,000,000 (iennans over 3,000,000
Poles (in the eastern piovinces), 107,000 Lithuanians (in the north-
cast), 137,000 Danes (in Schleswig-Holstein), 65,000 Wends (in

Brandenburg and Silcsi?), 25,000 Czechs (m Silesia) and 78,000
Walloons (near the Belgian frontier) In the rural districts of Posen
and in parts of Silesia the Poles form the predominant element of
the population.

Communicatton —^Wtth most inttmal means of communication
Prussia is well provided Hardly any of its excellent highroads
existed in the time of Frederick the Great, and many of them date
from the Napoleonic era The fir«i Prussian railway was laid in

1838, but the railway system did rot receive its full development
until the events of 1866 removed the obstacles placed m the way
by Hanover Most of the hnes were laid by pnvate companies,
and the government confined itself to establishing hncs in distncts
not likely to attract pnvate capital In 1879 however, a measure
v'as passed authorizing the acquisition by the state of the private
railways, and in 1884 nine-tenths of the 13.800 m of railway in

Prussia were in the hands of government The proportion of

railway mileage m Pnissia (5 ra per 10 000 inhabitants) is nearly
as high as in Great Britain, but the traffic is much less Between
1880 and 1886 the state-owned lines of railway increased by 9240 m ,

the increase being principally due to the policy of buying up private
lines; and since 1886 there has been a further increase In 1903
the state hncs <imounted to a total of 18,520 m , and the private
lines to 1248 m The former total includes lines m Hessc-Darm-
stadt, the railways of this grand duchy having betn me orporated
with the Prussian radways in 1896 The building of the railwa5rs

in Prussia has in almost every case been influenced by military^

requirements, and this applies also to the making of pnvate lines

The most important trunk line of Prussia is that which enters
the western frontier at Herbesthal, and runs through Cx)logne,

Dusseldorf, Hanover, Berlin, Dirschau and Konigsberg, and leaves
the eastern boundary at Eydtkuhnen for St Petersburg Generally
speaking, the principal lines of the country either radiate from
Berlin or run alongside the frontier's and boundanes To the
former category belong the lines which connect the capital with
Hamburg and Kiel, with Stettin, with Danzig and KOnigsberg
with Posen rnd Breslau (dividing at Frankfort-on-Oder), with
Dresden, with Leipzig and Ba'^aria, with Frankfort-on-Mam via

Halle and Frfurt, with Coblenz via Cassel, and with Cologne via
Magdeburg and Brunswick The second category embraces lines

from Hamburg to Stettin, from Stettm to Posen and Breslau,

and from Breslau to Halle, the ring is again taken up at Frankfort-
on-Main, and continues up the Rhine (on both banks) to Cologne,
and thence through Munster and Bremen to Hamburg Besides

these there are two other impKirlant lines, one connecting Hamburg
with F'rankfort-ou-Main via Hanovei and CXissel, the omer Imking
Hanover with Halle

Prussia possesses also an extensive system of natuial and artificial

waterways In the period 1880-1893 the Prussian Government
spent no less than 1,677.750 upon the maintenance and con-
struction of locks, canals, canal buildings, bridges, roadways, &c
Besides this there was a special vote of /6, 197,600 for tlie construc-
tion of the Dortmund-Ems Canal and the improvement of the
navigation of the Oder, Vistula, Spree and other waterways in

Brandenburg The most important of the canals are the North
Sea and BaJtic Canal (officially the Kaiser Wilhelm Canal), the
Elbc-Trave Canal (to give Lubcck access to the Elbe), and the
Dortmund-Ems Can.al, and its continuation, the Dortmund-Rhine
Canal (see further, Germany) The largest ship-owning ports arc
Honsburg. Stettin, Kiel, Rostock and Danzig, and G^lcmunde
owns the largest deep-sea fislung fleet

Agriculture—Of the total area of culti\ablc land in the German
Empire fully 66 % belongs to Prussia About 29 % of the soil

of Prussia consists of good loam or clay, 32 is mediocre or of

loam and sand mixed, 31 % is predominantly sandy, and 6 % is

occupied by bogs and marshes The north-eastern provmces
contain a high proportion of poor soil, and in the north-west occur

large tracts of heath and moor The reclaimed marshlands in

both districts, as well as the soil in the neighbourhood of the nvers,

arc usually very fertile, and tracts of fruitful ground are found m
the valleys of the Rhine and its affluents and in the plain around

Magdeburg, the so-called Bdhrde The most fertile Prussian

province is Saxony, while the least productive are East and West
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Prussia. The pnncipal crop in Prussia is rye, of w hicli the ordinary
bread of the country noadt, it grows in all parts of the kingdom,
esj>eciaUy in the north and cast, and rx^cupies about onc-iourth
of the whole tilled surface Oats occupy an area equal to about
half that devoted to rye, and arc also grown most extensively m
the north-eastern districts Wheat, which is chiefly cultivated m
the south and wist, docs not cover more than a fourth as much
^p-ound as rye Barley is most largely grown in Saxony and Silesia

other gram crops are spelt (chiefly on the Rhine), buckevheat
(Hanover and Schleswig-Holstein) and millet; maize is grown for

fodder in some districts The produce of grain does not cover the
consumption and is supplemented by imports of rye and other
cereals from Russia and Holland Potatoes, used both as food and
for the distillation of spiiits, aic cultivated over nearly as large an
area as rye and are especially predominant in the eastern pi ovinces
The common beet is extensively grown foi ihc production of sugai

in the provinces of Saxony, Hanover, Silesia, Pomerania and Bran-
denburg Flax and hemp occupy considerable areas in East
lh*ussia, Silesia and Hanover, while hops arc raised chiefly m Posen
and Saxony The cultivation of rape-seed for oil has fallen oft

since the use of petioleum has become general The tobacco of

Silesia Brandenburg, Hanover and the Rhine province is inferior

to that of Germany, the annual value of Prussian-groun tobacco
IS about ;f500,ooo, or one-fourth of the total produce of the empire
Of the total cultivated area less than 5 % is dividcxl into farms
of less than 5 acres each, about 3^ % amongst faims ranging from
5 to 50 acres, 32 01 % amongst farms ranging from 50 to 250 acres,

.ind the rest amongst farms exceeding 250 acres The proi^nccs
in which large estates (up to 2500 acres and more) arc the rule, are
Pomerania, loosen, Silesia, East Prussia, Brandenburg. West Prussia

and Saxony, in the order named The estates of the old landed
gentry {Rttierguter) of Prussia, taking the estates above 500 acres

each, aggregate ir all some 13,400.000 acres Small estates (wasant
holdings) prevail principally m the Rhine province, Hesse-Nassau
and West|ihalia, and to some extent also in Hanover, Silesia and
Saxony, but largo peasant holdings (50 to 250 acres) exist only m
Schlesuig-Holstein, Hanover, East Prussia, Westphalia, Saxony
and Brandenburg Notwithstanding the continuous decline in

prices, and other drawbacks from which agriculture has suffered

throughout Euiope, the Piussian farmcTs have on the whole fairly

well maintamed their position, owing mainly to the fact that thc>
have been both eager and skilful in availing themselves of the oppor-
tunities offered by the progress of agricultural knowledge. One of

the latest departures in this field has been the establishment of

central stations for the distribution of electric power to the estates

m its neighbourhood, the power to be used for driving both fixed
and movable machinery (mills, chaff-cutters, threshing-machines,

liloughs, &c ), for lighting buildings and houses, for cooking find
heating, and on large estates for giving signals and conveying
orders. The cultivation of the beetroot lor sugar has had a far-

reaching effect upon Prussian agriculture, especially in the pro-
vinces of Saxony, Silesia, Posen, Hanover, West Prussia, Pomerania,
Brandenburg, the Rhine province, and other parts of the kingdom,
where the beetroot is extensively cultivated. Owing to the deep
cultivation of the soil and the incessant hoeing uhich the beet
crop requires, the three or four crops which follow it art invariably

good, and the habibty to failure of the immediately buccee*dmg crop
IS reduced to a minimum. Moreover, the liscai policy of the Prussian
government has be^jn of first-rate assistance to the Prussian farmer.
Hand in hand with the cultivation of the beetroot has gone the
cultivation of barley and chicory, crops of scaicely inferior value
from the cultivator's point of view Barley is grown on more
than Ilf million acres The Pru‘'Sian province of Saxony produces
one-hall of the total quantity of chicory yielded every year through-
out the empire, the principal centres for its manufacture in Prussia
are Magdeburg, Berlin and Breslau.

Livestock,—The province of East Prussia, with the pnncipal
government stud of Trakchnen, is the headquarters of horse-
rearing, and contains the greatest number of horses both relatively

and ^solutely The horses bred tliere are generally suitable for

the lighter kind of work only, and are in great request for military
purposes. Horses of a stouter type are bred in Schleswig-Holstein
and on the Rhine, but heavy draught horses have to lie imported
from France, Holland, Belgium and Denmark The best cattle

are reared in the maritime provinces, whence, as from the marshy
lowlands of Hanover, they are exported in large numbers to
England

In the matter of freights the government renders material assist-

ance to the Prussian farmer As the state owns the railways, it
|

carries agricultural produce, especially such as is destined for ex-
'

port, at lower preferential rates.

Forests —Prussia contains a greater proportion of w'oodland

(25 %) than any other large country in the south or west of Europe
(France 17 %, Italy 12 %, Great Britain 3 %), though not so large
a proportion as Russia, Austria and some of the minor German
states. The most extensive forests aic in East and West Prussia,

Silesia, and Brandenburg, where coniferous trees prevail, and in

the Rhenish and Hessian districts, where oaks and beeches arc the
most prominent growths The north-west is almost entirely desti-

tute of timber, and jieat is there used universally as fuel. The

government forests cover about 6,000,000 acres, or upwards of onc-
fourth of ihc whole, and arc admirably managed, bringing m an
annual revenue of ij millions sterling The state also controls the
management of forests in private possession, and exerts itself to
secure the planting of waste lands

Viticulture — Iht principal wine-growmg districts of Piussia are
the Rhcingau and the Rliiiie provinces, though wine is also ]jro-

duced in Silesia, Westphalia and a few other districts The valleys
of the Nahc, baar, Moselle and Ahr all produce excellent wine.
Ihe Prussian state owns several vmeyaids in the Rhine district.

German vme-growers have suffered, in common with vine-growers
in other countries of Europe, from the Oidium tuchai and the
Phylloxera, and the government has spent large sums of money in
endeavouring to arrest the ravages caused

Fisheries — The fisheries on the Baltic Sea and itshaffs, and on the
North Sea, are important. In the foi mer the take consists mainly of
herrings, flat fish, salmon, mackerel and cels, while the chief objects
of the lattei are cod and oysters Inland fishery has been encouraf<ed
by the foundation of numerous piscicultuial establishments and by
the enactment of close-time laws Carji, peich, pike and salmon.
Uic last-named t specially m the Rhmc, are the pnncipal vaneties;
sturgeon arc taken 111 the Elbe and Oder, and the lakes ot East
PruSvSia swarm with bream and lampreys Game of various kinds
abounds in different parts of Piussia, and the lakes arc frcejiuntod
by large flocks of watcTfowl

Mttitfi^ and Metal Industries — Prussia is the largest producer
of coal, zinc, salt, lead and copper amongst the stales of the German
Empire, though in itsjiect of iron she comes second to Alsace-
Lorraine Of the aggregate German output of coal Piussia sapplies
over 93 %, viz the huge total of 101,966,158 tons, valued at

;(43,91 2,500 in 1900, as compared with some 47,000,000 tons m
1882, representing an increase of about 117 %, and of this the
province of Westphalia produces the largest quantity Next comes
the Rhmc jirovmcc, that is, the Saar, Aachen, Dusseldorf and Roer
coalfields, then Silesia An extremely important role is played in
the coal industiy of I'russia by the Rliemsh-Westphalian Coal
Syndicate, which has its headquarters at Essen, and which from the
bulk of its output (about 40 % of the total German output) has
succeeded in regulating the production and price of the coalfields

generally Out of a total output of lignite lor the ( ntire German
Empire of 40,498,019 tons in 1900, Prussia yielded no less than 84 ®

or a total of 34,007,542 tons, valued at /4,01 2,900, showing an
annual increase of over 24 million tons and of 3J millions sterling

since 1882 Almost all the zme produced m Germany comes out
of the Silesian mines The chief iron-producing regions arc the
Rhine province, Westphalia, Hesse-Nassau and Silesia But m
the production of lead and mangautse Prussia enjoys almost an
unchallenged monopoly Salt is mmexl principally m the province
of Saxony (Stassfurt, Asche rsUben, Erfurt, Halle, Merseburg,
Sangerhausen), the kali salts near Magdeburg and (^lauber salts

in the Rhine province and Hesse-Nassau Iron is worked pi incipally

m the districts of Arnsberg, Dusseldorf, Oppeln in Silesia, 1 1 eves
and (kiblcnz, and zinc for the most part near Oppeln m Silesia,

lead and silver near Aachen, Oppeln and Wiesbaden, and sulphuric
acid in all the mining districts, as well as near Potsdam, Breslau,
Magdeburg and Merseburg Petroleum is extracted to a limited

extent at a couple of places in the province of HanovcT Down
to 1899, m w'hich year the monopoly was bought out by the Prussian
government, 150 to 250 tons of amber were mined m East Prussia.

A little IS also collect^ on ihe coast near Pillau

Industrial Development,—During the last quarter of the iqtli

century Prussia deveJopod into a great manufacturing country
Among the causes which have been mamlv instrumental in fostering

the industrial development in Prussia ore the fostering care of

tht government (at once energetic, comprehensive and watchful),
co-operation and organization, which has been immensely facili-

tated by the habits of prompt obedience and ordci learnt in the

course of the military training, the generally high intellectual

level and technical and artistic skill of the workmen, due m part

to the enforcement of sound elementary education and in part to the
excellent technical high schools, trades “ continuation schools,'' and
hosts of spcx^ial schools in which the arts and crafts are thoroughly
and systematically taught, the use made of scientific discoveries

and the power of taking advantage of scientific progi ess generally

,

the national aptitude for giving conscientious attention to minutiae,
and for Ihorouglmess and mastery of detail, the extensive employ-
ment of commercial travellers, having command of languages,
in ^ parts of the world, and an earnest desire* to find out and meet
the wants and tastes of customers. Moreover, the social and
economic conditions of the people have betjn in their favour Wages
have on the whole been lower than, for example, in England,
though since 1896 they have showm a strong upwaid tendency,

and the standard of comfort, and even in many eases the standard

of living, has been lower Litigation, too, is more expeditious and
less costly But the Prussian manufacturer has derived no small
measure of advantage from the fact that lie came into the field

somewhat later tlian his foreign rivals. He has boon enabled to

utilize their experience, to profit from their drawbacks, faults and
deficiencies, and to make a clean start m the light of this valuable

acquired knowledge. His mter^ts have jdso been nuitcnally
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romoted by the xjommerciai and fiscal policies of his government
he chief induslrial districts are, of course, those which yield

coal, with, in addition, the great cities—Berlin, Magdeburg, Hanover,
Breslau, Gorhtz, Stettin, Essen, Dortmund, Elberfeld-Barmen,
Dusseldoif, Cologne, Aix-la-Chapelle, Crefeld, Halle, Hanover,
Frankfort-on-Mam, Saarbrucken, Hbchst, bohngen, Rcmscheid,
Hagen, Konigsborg, Danrig and many others Ihe iron and metal
industries, especially the making of machinery, electrical plant,
tramway plant, and the production of articles in wrought copper
and brass, rank in the forefront In these branches Berlin, and
more lately its suburbs, as well as Magdeburg and Cologne, have
played an active r61e, though the old centres of the metallurgical
and iron and steel industries in the Rhine province and West-
phalia have also expanded in an extraordinary degree The growth
of the chemical industries, which are essentials a German speciality,
must also be mentioned in the front rank The branches in which
this supremacy stands unrivalled are those which produce aniline

dyes, artificial indigo, illuminants (acetylene gas, Welsbach mantles,
&c ), explosives, various chemical salts, pharmaceutical prej:>ara-

tions, cellulose, glycerine, artificial (chemical) manures, and per-
fumes ^ A third branch of industry in which Gei man genius has
won triumphs of the highest kind is shipbuilding

ConsMutton —^The present constitution of Prussia was framed
by the government ot King Frederick William IV

,
with the co-

operation of a constituent assembly, and was proclaimed on the
31st of January 1850 It consists of an hereditary monarchy with
two houses of parliament and was subsequently modified by various
enactments, notably that of the 12th of October 1854, reconstituting
the upper chamber The constitution affirms the legal equaUty
of all citizens in the eye of the law, provides for universal nuUtary
service, and guarantees the personal liberty of the subject, the
secunty of property, immunity fiom domicihary visits, the in-

violability of letters, toleration of rehgious sects, freedom of the
press, the right of association and public meetmgs, and hberty
of migration
The monarchy is hereditary in the male Imc of the house of

Hohenzollem, and follows the custom of pnmogeniture The kmg
alone exercises the executive power, has the supreme comniand
of the army, and is head of the Church, but shares the legislative

power with his parliament He appoints and discharges the minis-
ters and other officials of the Crown, summons and dissolves parha-
meiit, possesses the right of pardon and mitigation of punishment,
declares war and concludes peace, confers orders and titles and
conducts the foreign policy of the country, though this prerogative
lias now, constitutionally speaking, passed from the king of Prussia
to the German emperor He is held to be irresponsible for his public
actions, and his decrees require the countersign of a minister,

whose responsibility, however, is not very clearly defined The
national tradition and feeling lend the Crown considerable power
not formulated in the constitution, and the king is permitted to
bring his personal influence to bear upon parliament in a way quite
at variance with the English conception of a constitutional monarch
The annual civil list of the king of Prussia amounts to 770,554
The legislative assembly or Landtag, consists of two chambers,

which aie convoked annually at the same time but meet separately
The right of proposing new measures belongs equally to the kmg
and each of the chambers, but the consent of all three is necessary
before a measure can pass into law The chambers have control
of the finances and possess the right of voting or refusing taxes
Financial questions are first discussed in the lower house, and the
upper house can accept or reject the annual budget only en bloc
All measures are passed by an absolute majority, but those affect-

ing the constitution must be submitted to a second vote after an
interval of at least twenty-one days Members may not be called

to account for their parliamentary utterances except by the chamber
in which they sit No one may at the same time be a member
of both chambers The ministers of the Crown have access to
both chambers and may speak at any time, but they do not vote
unless they arc actually members. The sittings of both chambers
are public
The general scheme of government, though constitutional, is

not exactly “ parhamentary in the English sense of the word,
as the ministers are independent of party and need not necessarily
represent the opinions of the parliamentary majority. The Herren-
haus, or house of peers, contains two classes of members, the heredi-
tary and non-hereditary The former consists of the adult princes

of the house of Hohenzollem, the mediatized princes and counts
of ihe old imperial nobility, and the heads of the great lernton,il

nobility The non-hercditary members are chosen for life by the
king from the ranks of the rich landowners, manufacturers and men
ol general eminence, and representatives “ presented " for the
king's approval by the landowners of the eight old provinces, by
the larger towns and by the universities Eveiy member of the
Hertennaus must be specially summoned by the kmg The Abge-
ordnetenhaus or chamber of deputies, consists of 433 members, elected

‘ See Dr Frederick Rose, Chemical Instruction and Chemical
Industries tn Germany (1901-1902), being Nos 561 and 573 of the
Miscellaneous Series of British Diplomatic and Consular Reports."
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for periods of five years by indirect suffrage, exercised by all male
citizens who have reached the age of twenty-five and have not
forfeited their communal rights The original electors ar'» arrrnged
in three classes, accordmg to the rate of taxes paid by them, in
such a way that the gross amount of taxation is equal in each
class The country is accordingly divided into electoral districts,

with the electors grouped m three categories, each of which selects
a Wahlmajtn or electoral proxy, who cxciciscs the direct suffrage
Members of the lower house must he thirty years old and in full
possession of their civic rights They receive a daily allowance
(Didten) of fifteen shillings dunng the sittmg of the house, and travel-
ling expenses
The king exercises his executive functions through an irre-

sponsible Staaisrat, or privy council, revived in 1884 after thirty
years of inactivity, and by a nominally responsible cabmet or
council of ministr rs

( ^taats-Mimstertum) The latter consists of
the president and nunister of foreign affairs, and ministers of war,
justice, finance, the interior, public worship and instruction, in-

dustry and commerce, public works and agriculture, domains and
forests Ministers conduct the affairs of their special departments
independently, but meet in council for the discussion of general
questions They represent the executive in the houses of parlia-
ment and introduce the measures proposed by the Crown, but do
not need to belong to either chamber The affairs of the royal
household and privy purse are entrusted to a special mimster, who
IS not a member of the cabmet.
The Prussian governmental system is somewhat aimphcated by

Its relation to that of the empire The king of Prussia is at the
same time German emperor, and his prime minister is also the
imperial chancellor The ministries of war and foreign affairs

practically coincide with those of the empire, and the custom-dues
and the postal and telegraph service have also been transferred to
the imperial government Prussia has only seventeen votes in the
federal council, or less than a third of the total number, but its

influence is practically assured by the fact that the small northern
states almost invariably vote with it To the Reichstag Prussia
sends moie than half the members The double parliamentary
system works in some respects inconveniently, as the Reichstag
and P^'ussian Landtag are often in session at the same time, and many
persons are members of both Where imperial and Prussian legis-

lation come into conflict the latter must give way.
Local Government—For administrative purposes Prussia is

divided into fourteen Provtmen or provinces, Regierungsbezxrke or
governmental departments, Stadtkreise or urban districts (circles),

and Landkretse or rural districts The city of BerUn and the dis-

trict of Hohenzollem form provinces by themselves. Recent
legislation lias aimed at the encouragement of local government
and the decentralization of administrative authority by admitting
lay or popularly elected members to a share in the administration
alongside of the government officials Certam branches of adnunis-
tration, such as the care of roads and the poor, have been handed
over entirely to local authorities, while a share is allowed them in

all In the province the government is represented by the Ober-
prasident, whose jurisdiction extends over all matters affecting

more than one department He is assisted by a council (Provtnzial-
rat), consisting, besides himself as chairman of one member
appointed by government and five members elected by the pro-

vincial committee (Provinztalausschms) The latter forms the
permanent executive of the provincial diet (ProvinzxaULandtag)
which consists of deputies elected by the kretse or circles, and
forms the chief provincial organ of local government The Reeterungs-

beztrk IS solely a government division and is only indirectly repre-

sented m the scheme of local administration The government
authorities aie the Regxerun^s-Prdsident, who is at the head of the
general internal administration of the department, and the Regie-
rung or government board, which supervises ecclesiastical and
educational affairs and exercises the function of the state m regard
to the direct taxes and the domains and forests The depart-
mental president is also assisted by a Bezirksrai or district council,

consisting of one official member and four others selected from in-

habitants of the department by the provincial committee Each
Landkrexs has a Landrat, an office which existed in the mark of

Brandenburg as early as the i6th century He is aided by the
hreissausschuss, or executive committee of the Kreistag (the diet

of the circle) The Landkreise include towns having less than
25.000 inhabitants, rural communes (Landgemeinden) and manors
(Gutsbezirkc) Stadtkreise are towns with more than 25,000 in-

habitants. they have each a town council {Stadtverordnetenver-

sammlung) elected on a three-class properts’* suffrage The practical

executive is entrusted to the magistracy (Magxstrat), whicn usually

consists of a burgomaster, a deputy burgomaster (both paid officials),

several unpaid members, and, where necessary, a few other paid
members The unpaid members hold office for six years; the paid
members are elect^ for twelve ycais, and their election requires

ratification from the state

Justice —Down to the ist of January 1900 (when the German
civil code

—

Biirgerliches Gesetzbuch—^was introduced) a threefold

83rstem of civil law had prevailed in Fhiissia, viz the common law
of Prussia {Landrecht), codified m 1794, in eastern and central
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Prussia, the German common law {Gtmetnes deutsches Rechi) in

Schleswig-Holstein Hanover, and parts of the Rhine provmces,
and the Na-poUon generally on the Rhino and ui Alsacc^'Lorraine
The burgerhehis uesetzbttch has now put an end to the former anom-
alies The criminal jaw was unifieii by the penal code (Simfgesete^

buck) of 1871 and the military penai code (mtlUdr Strafgesetzbuch)

of 1572 A new penal code, promulgated m 1850, did away with
the old patrimonial or seigniorial jurisdiction, and the adnumstra-
tion of justice is now wholly in the hands of government The courts
of lowest instance arc the A misgertekie, in which sits a single judge,

accompanied in penal cases by two Sch&ffen or lay assessors (a kmd
of jurymen, who vote with the judge) Cases of more importance
are decided by the LandgettchU or county courts, in which the
usual number of judges n three, while in important criminal cases
a jury of twelve persons is generally empanelled From tlie Laetd-
genchte appeals may be made to the Oberlandesgertckte or provincial

courts The Oberlafuiesgericht at Bcrhn is named the Rammer-
genciU and forms the hnal instance for summary convictions in

Prussia, v;hile all other cases may be taken to the supreme imperial
court at Leipzig The judges (Richter) are appointed and paid
by the stale, and hold office for life After hnashnig his university

career the student of law who wishes to become a judge or to practise
as qualihed counsel (Rechtsanwalt, borriatcr and solicitor m one)

passes a government examination and becomes a ReferetndarxvLs
He then spends at least four years m the practical work of his

Tofcssion, after which he passes a second examination, and, if he
as chosen the bench rastead of the bar, becomes an Assessor and

IS eligible for the position of judge. A lawyer who has passed the
neocssary examinations may at any time quit the bar for the bencli.

and a judge ix also at liberty to resign his position and enter upon
piK^ate practice In all criminal coses the prosecution is under-
taken by government, which acts through Staaisanwalte, or directors

of prosecutions, in the pay of the state
Army —^The mihtary organization of the monarchy dales from

1814 and provides that every man capable of bearmg arras shall
serve in the army for a certain number of years The peace strength

of the Prussian contingent of the imperial German army consisted,

IS 1905 of 20,046 officers (including surgeons), 448,365 men and
8t2,786 horses There were also 2196 farriers and shoesmiths
(For Navy, see Germany )

Religion —The centre of the kingdom is solidly Protestant, the
proportion of Roman Cathobes increasing towards east or west and
reaching its maximum on the Rhine and m Uic Slavonic provinces
East Prussia, however, with the exception of Hrmcland, is Protestant
The Roman Catholics greatly outnumber the Protestants m tlie

Rhine provinces (3 to 1), Posen, bilcaia and West Prussia. AU
religious bodies are granted freedom of worship, and civil nghts
are not conditional upem religious confession.

The Evangelical or Protestant State Church of Pi ussia consists as
It now stands of a umon of the Lutherans and Calvinists, efiected

under royal pressure m 1817 According to the kmg this was not
a fusion of two faiths but an external umon for mutual admission
to the Eucharist and for the convenience of usmg the same liturgy,

prepared umler the roval superintendence Those who were unable
from conscientious scruples to join the union became Separatist oi

Old Lutherans and Old Calvinists, but their numbers were and are
msignificant The king is suramus episcopus or supreme pontiff

of the Church, and is represented in the exercise of his ecclesiaatical

functions by the mmister of public worship and instruction. The
highest autnonty lor the ordinary management of the Church 1$ the
Oberkircherwat or supreme church council at Bcrhn, which acts
through provincial consistories and supenntendents appointed by
the Crown Recent legislation has m^o an effort to encourage
self-government and give a congregatKmal character to the Church
by the grantmg of a presbytenal constitutiOQ^ with pansh, diocesan,
provincial and general synods The clergy arc appointed by the
Crown, by the consistories, by private or mmncipal patironage, or
by congregational election

The hierarchy of the Roman Catbobc Church in Prussia consists

of two archbishops (Cologne, Gnesen-Posen). and tea bishops The
prmcc-bishop of Breslau and the bishops of Ermeland, Hudesheim
and Osnabruck are directly under the pope, and the bisli^rics of

Fulda and Limburg are in the archiepiscopai diocese of Freiburg
m Baden The higher ecclesiastics receive payment from the
state, and the annual appropnaticm appearing in tbe budget for

the Roman Gatholic Church is as high as that made for the State
Church AU the Roman Cathohe religioux orders m Prussia have
been suppressed except those occupied with attendance on the
sick.

The reiatiems of the state with the dlissentiiig Clmstian sects,

such as the Baptists, Memmiutes and Moravian Brethren, aro
praotieally confined ta grantiag thena charters of mcorporatiou
which ensure them tokmtionv The Mennonites were formerly
allowed to pay an extra tax m hen oi mihtavy service^ which isr

inconsistent with their belief, but this privilege been withdrawn.
The Old Cktholics number about 30,000, but do not seem to be
increasing

The Jms belong tnamly tO' the urban popidatxmt and form 20 to

30 % of' the inhabitants in some ot the towns m the Slavoiuc

provmces. (For more exact details of the various rehgious creeds,
see Germany )

Education—In Prussia education is compulsory, and the geneial
level attamed la very high. Every town or community must main-
tam a school, supported by local rates and under the supervision
of the state By the constitution of 1850, all persons are permitted
to instruct, or to found teaching establishments, provided they can
produce to the anthonties satisfactory proofs of their moral,
scientific and technical qualifications Both public and private
educational estabbshments are under the surveillance of the minister
of public instruction, and! all public teachers <ire 1 egarded as servants
of the state (Siaatsbeamte) No compulsion exists m reference to
a higher educational institution than primaxy schools All children
must attend school from their sixth to their fourteenth year At
the head of the administration stands the minister of public in-
struction and ecclesiastical affairs, to whom also the universities

are directly subordinated The higher (secondary) scliools are
supervised by provmcial Sckulcollegta or school boards, appointed
by government, while the management of the elemenmry and
private scliools falls within the jurisdiction of the ordinary RegU'^
rungen or civil government This is carried out through qualified
school inspectors, frequently chosen from among the clergy
The expenses of the primary schools (Volksschulen) are borne

by the communes (Gemetnden), aided when necessary by subsidies
from the state The subjects of instruction, are theology, reading,
wnting, spelhng, anthmctic, the elements of geometry, history,
geography and natural science, singing, drawing, sewing and
gymnastics All fees in the elementary schools are abolished.
Ih© number of illiterate recruits among those called upon each
year to serve m the army affords a good test of the universality
of elementary education In 1899 tho proportion of Analphabett,
or men unable to read or write, among the recruits levied was only
o 12 % The tx^achers fi>r the elementary schools are trained in
norm^ seminaries or colleges established and supervised by the
state and much has been done of late years to improve their position
fa most of the larger towns the elementary schools are supplemented
\yy middle schools (Burgersckulen, Stadtsckulen), which carry on
the pupil to a somewhat more advanced stage, and are partly
intended to draw off the unsuitable elements from the highei
schools
The secondary schools of Prussia may be roughly divided into

classical and modern, though there are comparatively few in which
Latin IS quite oniitte<l The classical schools proper consist of
Gymnasia and Progytmiasiay the latter bemg simply gymnasia
wanting the higher classes In these boys are prepared for the
umversities and the learned professions, and the fuU. course la^
for mne yc*ars. In the modern schools, which are dividerl m the
same way into Realgymnasta and Realprogymnastay and also have
a lune

^
cars' course, LoJbm is taught, but not Greek, and greatca:

stress IS laid upon modern languages, mathematics and natural
science The three lower classes are practically identical with
those of the gymnasia, while in the upper classes the thoroughness
of trainuiff is assimilated as closely as possible to that of the classicsil

schools, tJwugh the subjects are somewhat altered Ranking with
the realgymnasia are the Oberrealscfmlen, which differ only in the
fact that Latin is entirely omitted, and tho time thus gained
devoted to modem lan§uag[es. The Hohere (or uppei) Burgerschulert,
in whicli tbe course is six years, rank with the middle schools
above mentioned, and are intended mainly for tliose boys who
wish to enter busmess hfe immediately on leaving school. All
these secondary schools possess the right of granting certificates

entitling the holders, who must have attained a certain standing
m the school, to serve in the army as one-j^ear volunteers The
gyninasial " certificate oi npeness " (Maturttdts*eugmss)y mdicating
that the holder has passed satisfactorily thmugh the highest class,

enables a student to enroll himself m any faculty at the university,

but that ot the realgymnasium qualifies only for tiie general or
" philosophical " faculty,, and does not open the way to medicine,
the Church or the bar Considerable efforts are, however, now
being made to have tho realgymnasium certificate recognized as a
sufficient qualification, for the study of medicine at least At any
of these schools a thoTOUjddy good educatioa may be obtained at
a cost seldom, exceeding, m the highest classes, £5 per annum.
The teachera are men of scholarship and ability, who nave passed
stringent government examinations and been submitted to a year
of probation. The ^eat majority oi the secondary schools have
beta, established ana endowed by municipal corporations.

Prussia possesses ten of the twenty German universities (not
liicluding tho Iyceum^ at Braunsbe^ and the Roman Cathohe
senunary at Munster)* The largest Russian university is that of

Berlin, while Breslau, Bonn, Gotiuigen and Halle axe the next m
size The oldest is. the university oi Groifswejd, founded in 1456.
Like the schools the umversities are statq institutions, and' the pro**

fessors ane af^mted andi paid by government, which also makes
liberal annum grants for apparatus and equipment. The full

obligatory course of study extends over three, and in the case of

mediMo four, yeara It is, however:, not unusual for no^medical
students also to spend four, ypars at the university, ana there is.

an ag^tion to make this con^iulsory. Students qualifying for
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a' Prussian government apiiointment are required to spend at

least three terms or half-years (Semester) at a Prussian umversitv
Ranking with the universities arc the large technical hi^h schools

at Berlin, Hanover, Aix4a-Chapelle and Danzig, the mimng acade-

mies of Berlin and PClausthal, and the academies of forestry at

Eberswalde and Munden, the agncultural high schools of Berlin

and Poppelsdorf (Bonn) and the two veterinary high schools of

Berlin and Hanover Music is taught at seviral conscrvatona>

the best known of which are at Berlin and Frankfort-on-Mam
The science and art of Prussia find their most conspicuous external

expression m the academies of science and art at Berlin, both
founded by Fredenck I , and each town of any size throughout
the kingdom has its antiquarian, artistic and scientific societies

Recognized schools of painting exist at Berlin and Diisscldort, and*

both these towns, as well as Cassel, contain excellent picture

galleries The scientific and archaeological collections of Berlin

are also of gieat importance Besides the university collections,

there are numerous largo public librarus, the chief of which is the

royal library at Berlin (1,000,000 volumes)
Finance—As in all civilized countries, the national accounts

of Prussia expand by leaps and bounds, and they do this m spite

of the advantage which the state derives from the possession of

valuable revenue-yielding properties Of these the most important
are the railways Next in point of revenue come the mines and
salines Then follow the state forests and the landed domains,
though the income from this source is rapidly decreasing as agn-
ailture declines. For 1905-1906 the public revenue and expendi-

ture were estimated at 35,914,080 The principal sources of

revenne are the railways, ;^8i,268,493, domains and forests,

5,982,911; state lottery^ ;f4,840,665, mines, See, /lo,585,875,
iroct taxes (principally income-tax), 1,305,365, indirect taxes,

£4,789,965. administrative receipts, £8,410,684, and from the
general financial control, £8,356,636 The chief items of the
expenditure consist of payments for religion and education,

£8^201,632. for justice, £6,260,330. working expenses, including

£50,280,525 for working the state railways, £09,020,542, inUrest,

&c
,

on public debt, £12,375,380 , tfic ministry o£ finance,

£6,585,722, and the ministry of the interior, £4,313,780, The
public debt grew from £64,363,000 in 1872 to £360,447,654 in

1905 The greater part of this debt has been incurred in the
purchase of the state railways

See Jahrhuch fur dtc amiltohe SicUisttk des pieusstschen StacU^y
the StaHstisches Jahrouch fur das deutsche Rtuh, and other publi-

cations of the statistical offices of Prussia and Germany Good
general accounts of the natural, social and political features of the
country are given m Jlisolen's Der preussische Staai (Berlin, 1862)
and m Daniel’s Handbuch der Geographic (several editions) The
Prussian constitution and admimstrative system are concisely
described’ in the Handbuch der Verfa^^une und Verwaltung in Prettssnt,

by Graf Hue de Grais, and are treated at length m Von Roniie’s

Staatsrecht der preussischen Monarchie (4th cd
, 1881-1884), and in

Aiiidt, Verfassungs-Urkundc fur den prcusstschen Staat (Berlin,

1900) In addition, see Landeskunde Preus^en^i (Berlin, 1901),
editeti by Beuermanu Various volumes of Forschungen zur
deut^chen Landes- und Volkskunde, edited by Kirchhoff, British
DipictneUte and Consular Reports

,

and James Baker, Report on-

Technical and Commercial Education in East Prussia, See, (London,
1900)

History —The name of Prusbia is derived from the dukedom
of Prussia (the present province of East Prussia), which was
raised into a kmgdom by tha emperor in favour of Fredenck IlL,

elector of Brandenburg, on. the i8th of January 1701. The
title “ king of Prussia ” ^ applied at the outset only to

Prussia proper, which formed no part of the Empire; m
respect of his other dommions the king continued to bear titles

(margrave, duke, &c.)'which implied feudal srbordmation to the

emperor The extension of the style “ kingdom of Prussia
”

so as to cover the whole of the territories, by whatever title

held, of the electors of Brandenburg, was not, however, an empty
assumption, but symbolized a new fact of first-class histone

importance the nse m Germany and' m Europe of a new great

power. The consolidation of this power had been, the work of the

Great Elector, the work of whose reign (1640-1688) laid thc'

foundations of the modem Prussian state (see Frederick
WitLiAM I, elector of Brandenburg, and Brandenburg:
Htstory),

The Great Elector’s son Elector Frederick III. was an osten-

tatious and somewhat fnvoldus prince, who hazarded the
acquisitions, of his father by looking on his position as assured

1 Strictly speaking, the title assumed was ** king tn' Prussia
'*

(K6mg in Preusseii), this apparently being meant to indicate that
there wee still a Ptuinua (West Prussia) of which he was not king,

has ’also been otherwise explained:
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and by aimmg rather at external tokens of his dignity than

at a further consolidation of the basis on which it rested

The Brandenburg troops fought m the war of the

second coalition against Louis XIV. and m that of

the Spanish Succession; but neilhtr the Peasre of

Ryswick (1697) nor that of Utrecht (1713) brou^t the country

any very tangible advantage. Brandenburg soldiers aiso helped
the emperor m his wars with the Turks, and it was Frederick’s

action in covering the Dutch frontier with 6000 troops which
left WiDiam of Orange free scope in his expedition to England
The most notable incident m Frederick’s reign was, however,
his acquisition of the title of king of Prussia, which had long
formed the principal object of his policy The emperor’s consent

was finally purchased by the promise of a contingent of 8000 men
to aid him in the War of the Spanish Succession, and on the i8th

of January 1701 Fredenck crowned himself at Konigsberg with
accompanying ceremonies of somewhat inflated grandeur
Elector Frederick III of Brandenburg became henceforth King
Fredenck I of Prussia ^ Superficial as this incident may at

first sight appear, it added considerably to the moral and politi-

cal momentum of the country, if only by giving to the subjects

of the Prussian crown a common name, and its advantages were
reaped by Frederick’s two vigorous successors About the same
time (1697) the elector of Saxony also acquired the kingly

cbgnity by his election to the throne of Poland, but in doing so

he had to become a Roman Catholic, and thus left the Hohen-
zoUems without a rival among the Protestant dynasties of

Germany. Frederick was extravagant; but he also did much
for the intellectual life of the country, patronizing learned mcn>
and founding the university of Halle (1694) and at Berlin the

Academy of Arts (1699) and the Academy of Sciences (1700).

Moreover, even under this improvident king the temtory of

Prussia increased hrom Saxony the king bought the heredi-

tary advocateship (Erbvoglet) of the Retchs^ftii of Quedlmburg,
as well as the imperial city of Nordhausen, the bailiwick of

Pcteisberg and the countship of Tccklcnburg, while m 170R,

from William III. of Orange, he inherited Lingen, Mors and
Neuenburg
The court of Vienna consoled itself for the growing power of

Prussia under thc Great Elector b> the reflection that it was
probably temporary and due mainly to the vigorous mdmdu-
ality of that prmce Thc events of Frederick I.’s reign seemed
to justify this view At his accession Prussia might fairly claim

to rank as the second state of Germany, but before the death of

Fredenck, Bavaria, Saxony and Hanover all raised themselves

to at least a level with Prussia. Frederick’s preoccupation m the

western wars had allowed Sweden to reassert her pre-eminence

m northern Europe, and it was Russia, and not Prussia,, that

now impeded her progress. The internal soundness of the

country had also suffered the finances were in a ^late of com-*

plete disorganization, and tlie burden of taxation w'as almost
insupportable If Frederick’s son and successor had not been
a man of vigorous character the downhill progress might
have continued until it had removed Prussia altogether from
the list of important states.

The accession, on the 25th of February 1713, of Frederick

William 1 . produced at once a complete change of system. The
new king, whose literary education had been

neglected, shared none of his father’s artistic tastes Witiiam L,

'and had a complete contempt for the trappings of

royalty. On the other hand, he possessed administrative

tdents of no mean order and was singularly painstaking, indus-

trious and determined m carrying out his plans. By carcfiilly

husbandinghis finances Fredenck William filled his treasury and
was able to keep on foot one of the largest and best disci^ined

armies m Europe, thereby secunng for Prussia ani influence

in European councils altogether disproportionate to its size and
population. In mfemal management lie made Phissia the model

I

* By the Treaty of Utrecht, to which Kirtg Fredenck William I.

I
acceded on the 15th of May 1713, Prussia received upper Geldrriand'

' in exchange for the principality of Orange, and the kmg'k title Wals
acknowledged by thc European powers.
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State of Europe, though his administration was of a purely

arbitraiy type, m which the estates w'ere never consulted and
his mmisters ^vere merely clerks to register his decrees. His

first act was to reform the expensive institutions of the court;

and the annual allowance for the salaries and pensions of the

chief court officials and civil servants was at once reduced from

276,000 to 55,000 thalers The Peace of Utrecht (1713) left

Frederick William free to turn his attention to the northern war
then raging between Sweden on the one side and Russia, Poland
and Denmark on the other. Though at first disposed to be
fi lendly to Sweden, he was forced by circumstances to take up
arms agamst it. In September 1713 Stettin was captured by the
allies and handed over to the custody of Predenck William, who
paid the expenses of the siege and undertook to retain possession

of the totvn until the end of the war. But Charles Xfl. refused

to recognize this arrangement and returned from his exile m
Turkey to demand the immediate restitution of the town. With
this demand the king of Prussia naturally declined to comply,
unless the money he had advanced was reimbursed

;
and the

upshot was the outbreak of the only war in which Frederick

William ever engaged The struggle was of short duration, and
was practically ended in 1715 by the capture of Stralsund by
the united Prussians, Saxons and Danes under the command
of the king of Prussia. The Swedes were driven from Pome*
rania, and at the peace of 1720 Frederick William received the

greater part of Swedish Pomerania, including the important sea-

port of Stettin. Sweden now disappeared from the ranks of the

Great Powers, and Prussia was left without a rival in northern

Germany.
A detailed history of Frederick William’s reign would

necessitate the recital of a long and tedious senes of diplomatic

proceedings, centring m the question of the succession to the

duchies of Julich and Berg. The Treaty of Wusterhausen be-

tween Austria and Prussia w^as concluded in 1726, and was con-

firmed with some modifications by the treaty of Ilerlin m 1728.

Frederick William engaged to recognize the Pragmatic Sanction,

while the emperor on his side undertook to support Prussia’s

claims to Julich and Berg. The policy of the latter, however,

w^as far from straightforward, as he had already entered into

a similar compact with the count palatine of Sulzbach, who
was a Roman Catholic and therefore a more sympathetic ally

Frederick William’s intervention m the matter of the suc-

cession to the throne of Poland, rendered vacant by the death of

Augustus II in 1733, proved barren of advantage to Prussia and
failed to secure the hoped-for reversion of the duchy of Courland.

A Prussian contingent took part none the less in the ensuing

war between Austria and France, but Austria concluded peace in

1735 without consulting her ally. In 1737 the king withstood

the pressure brought to bear upon him by England, France,

Holland and Austria to induce him to submit to their

settlement of the Julich-Berg question; and in 1739, convinced

at least of the confirmed duplicity of the emperor, he turned

to his hereditary enemy for help and concluded a defensive

alliance with France The rivalry between Austria and Prussia

had begun, which for the rest of the century formed the pivot

on which the politics of Europe mainly turned

If the external history of Frederick William's reign is not especially

glorious, and if in diplomacy he was worsted by the emperor, the
country at least enjoyed the benefits of a twenty-five

PnntiM years* peace and efticicnt government. During this

S* ri k the revenues of Prussia were doubled, and the king
death an accumulated treasure of 9,000,000wiuiMm . thalers and an army of 85,000 men Though not rank-

ing higher than twelfth among the European states in extent
and population, Prussia occupied the fourth place in point of
mihtary po\\er The km^ himself took the greatest interest in the
management of his army, in which the discipline was of the strictest;

and he earned the habits of the military martinet into all depart-
ments of the administration His chief innovation was the abolition

of the distinction between the mihtary and the civil funds, and the
assignment of the entire financial management of the country to
a general directory of finance, war and domains The directory

was instructed to pay for cveiylhing out of a common fund, and
so to regulate the cucpenditure that there should invariably be a
surplus at the end of the year. As the army absorbed fivc-sevenths

of the revenue, the civil administration liad to be conducted with

the greatest economy The king himself set the example of the
frugality which he expected from his officials, and contented himself
with a civil list of 52,000 thalcis (;f78oo). The domains were now
managed so as to yield a greater income than ever before, and im-
portant reforms were made in the system of taxation By the sub-
stitution of a payment in money for the obsolete military tenure
the nobles were deprived of their practical exemption from taxation,
and they were also required to pay taxes for all the peasant holdings
they had absorbed Attempts were made to better the condition
of the peasants, and the worst features of villeinage were abolished
in the Crown domains The military system of cantonment, according
to which each regiment was allotted a district in which to recruit,
was of constitutional as well as military imjiortance, since it brought
the peasants into direct contact with the royal officials The col-

lection of the taxes of the peasantry was removed from the hands
of the landowners Ihe duties of the state officials wtre laid down
with great detail, and their performance was exacted with great
seventy. Justice seems to have been administered in an upright
manner, though the frequent and often arbitrary infliction of the
penalty of death by the king strikes us with astonishment The
agricultural and industrial interests of the country were fostered
with great zeal The most important industrial undertaking was
the introduction of the manufacture of woollen cloth, the royal
factory at Berlin supplying uniforms for the entire army. The
commercial regulations, conceived in a spirit of iigid protection,
were less successful In the ecclesiastical sphere the king was able
to secure toleration for the Protestants in other parts of Germany
by reprisals on his own Roman Catholic subjects, and he also gave
welcome to iiumeious Protestant refugees, including 18,000 exilotl

peasants from Salzburg (1732) He has the credit of founding the
common-school system of Prussia and of making elementary educa-
tion compulsory

On the 31st of May 1740 Frcdeiick William died, and was
succeeded by his son as Frederick II., known m history as

Frederick the Great The young king at once Frederick
resolved to use the vcll-filled treasury and well- ii„ t740-

disciplined army left to him by his father for the ^

purpose of increasing the position of Prussia in Europe Ihe
death of the emperor Charles VI

,
the last of the male line of

the house of Habsbuig, on the 20th of October 1740, gave him
his oppoitunity, by raising the question of Maria Theresa’s

right to succeed under the Pragmatic Sanction (see Charles VI.,

Emperor; Maria Theresa; Austria-Hungary: History).

Austrian duplicity m the matter of Julich gave him a colourable

pretext for his hostile attitude m reviving the long dormant
claims of Prussia to the Silesian duchies. Within a year of his

accession he had embarked on the Silesian War, and this was
closely followed by the second, which ended in 1745, leaving

Frederick in undisputed possession of almost the whole of

Silesia, with the fiontier that still exists East Friesland, the

Prussian claim to which dated from the time of the Great Elector,

was absorbed in 1744 on the death without issue of the last

duke The two Silesian Wars completely exhausted the stores

left by Frederick William, both of grenadiers and thalers, and
Frederick gladly welcomed the interval of peace to amass new
treasures and allow his subjects time to recover from their

exertions. When the Seven Years’ War broke out in 1756
he had an army of 150,000 men at his command, representing

about one-seventh of the available male population of his little

kingdom. He had also a fund of 11,000,000 thalers in his

treasury', though this w^ould have gone but a small wTiy had
he not been assisted by the subsidies of England and able to

make the fertile plains of Saxony his chief basis of supply^

(See Seven Years’ War )

Though without gam in extent or population, Prussia emerged
from the war as an undoubted power of the first rank, and hence-
forth completely eclipsed Saxony, Bavaria and Hanover,
while it was plain that Austria would no longer stand

^J^**^*
without a rival for the hegemony of the German . . ..

Empire. The glorious victories over the French and ^

Russians also awakened a spirit of German patriotism that had
hitherto been almost unknown. But tlie price paid for these results
was enormous. Of the 850,000 soldiers who, as is estimated, perished
during the war about 180,000 fell in the service of Prussia, and the
gross population of the kingdom had decreased m seven years to
the extent of half a million souls The misery and poverty indirectly

attendant on the war were incalculable. The development of the
country was thrown back for many years, which were almost a
repetition of the period succeeding the Thirty Years* War. But
while nearly a century elapsed before the traces of that struggle
disappeared, Frederick repaired most of the ravages of the Seven
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Years’ War in a tenth of the time. By great dexterity in the manage-
ment of his finances he had kept clear of debt, and was soon able

to advance lajrge sums to the most impoverished districts. Foreign
colonists were invited to repooplo the deserted villages, taxes were
in several instances remitted for a senes of years, the horses of the

army were employed in farm labour, and individual effort in every
department was liberally supported by the government. By 1770
nearly all the ruined villages had been rebuilt, the ground was
again under cultivation, order had been restored, the vacant offices

liad been filled; and the debased currency had been called in

Throughout the kingdom agriculture was encouraged by the drainage
of marshy districts, industry was extended by the introduction of

new manufactures, by bounties and by monopolies, and commerce
was fostered by measures of protection Frederick's methods of

administration did not greatly differ from those of his predecessor,

though the unrelenting seventy of Frederick William was relaxed
and the peculiarities of his system toned down. Frederick’s own
personal supervision extended to every department, and his idea of

his position and duties made him his own first minister in the widest
and most exacting sense of the term His efforts to improve the
administration and the bureaucracy were unceasing, and he suc-

ceeded m training a body of admirable public servants One of

the most sweeping reforms was in the department of law, where,
with the able aid of the jurist Samuel von Cocccji (1679-1755),
he carried out a complete revolution m procedure and personnel

One of the king’s first acts was to abolish legal torture, and he
rarely sanctioned capital pumshment except in cases of murder
The application of the prtvtlegium de non appellando (1746) freed

Prussia from all relations with the imperial courts and paved the
way for a codification of the common law of the land, which was
begun under Frederick but not completed till the end of the century.
In matters of religion Frederick not only exercised the greatest

toleration, remarking that each of his subjects might go to heaven
^ter his own fashion, but distinctly disclaimed the connexion of

tlie state with any one confession Equal liberty was granted in

speaking and writing Though his finances did not allow him to

do much directly lor education, his example and his patronage
of men of letters exercised a most salutary effect. The old system
of rigid social privilege was, however, stiU maintained, and unsur-
mountablc barriers separated the noble from the citizen ami the
citizen from the peasant. The paramount defect of Frederick's
administration, as future events proved, was the neglect of any
effort to encourage independence and power of self-government

among the people Every measure emanated Irom the king himself,

and the country learned to rely on him alone for help in every
emergency

In 1772 Prussia and Austria, in order to prevent an over-

weening growth of Russia, joined m the first partition of Poland.

Frederick’s share consisted of West Prussia and the Netze

district, which filled up the gap between the great mass of his

territories and the isolated district of East Prussia It had
also this advantage over later acquisitions at Poland’s expense,

that it was a thoioughly German land, having formed part of the

colonizations of the Teutonic Order. In 1778 Prussia found

herself once more in opposition to Austria on the question of

the Bavarian succession, but the difficulty was adjusted without

much bloodshed (see Potato War) The same question

elicited the last action of importance in which Frederick

engaged—the formation of a Furstenbund,” or league of Ger-

man princes under Prussian supremacy, to resist the encroach-

ments of Austria The importance of this union was soon

obscured by the momentous events of the French Revolution,

but it was a significant foreshadowing of the duel of Austria

and Prussia for the pre-eminence in Germany. Frederick died

on the 17th of August 1786, having increased his territories

to an area of 75,000 sq m ,
with a population of five and

a half millions. The revenue also had immensely increased

and now amounted to about twenty million thalers annually,

of which, however, thirteen were spent on the army. The
treasury contained a fund of sixty million thalers, and the

country was free of debt. (See Frederick II
,
King of

Prussia.)

A contmuation of the personal despotism under which Prussia

had now existed for seventy years, as well as of its dispropor-

Prederick tionate influence in Europe, would have required a
wiutMin //., ruler with something of the iron will and ability of
1786-1797. Frederick the Great. Unfortunately Frederick’s

nephew and successor, Frederick William II., had neither the

energy nor the insight that his position demanded. He was
too undecided to adhere to the vigorous external policy of his

predecessor, nor did he on the other hand make any attempt

to meet the growing discontent by an internal movement of
liberal reform. The rule of absolutism continued, though
the power now lay more in the hands of a “ camarilla ” or
cabinet than in those of the monarch, and the statesmen who
now came to the front were singularly short-sighted and
inefficient. The freedom of religion and the press left by
Frederick the Great was abrogated in 1788 by royal ordinance.
In 1787 the army engaged in an expensive and useless

campaign against Holland. The abandonment of Frcdenck’s
policy was shown in a tendency to follow the lead of Austria,

which culminated in an alliance with that power against revo-
lutionary France. But in 1795 Prussia, suspicious of the
Polish plans of Russia and Austria, concluded the separate peace
of Basel, almost the only redeeming feature of which was the
stipulation that all north German states beyond a certain line

of demarcation should participate in its benefits This practically

divided Germany into two camps and inflicted a severe blow
on the impenal system. The indifference with which Prussia
relinquished to France German lands on the left bank of the
Rhine, compared with her eagerness to increase her Slavonic
territories on the east, was certainly one of the great blunders
of the reign. Prussia’s share in the second and third partitions
of Poland (1783 and i795)nearl> doubled her extent, but added
little or nothing to her real power The twelve years following

the peace of Basel form one of the most sombre periods of the
history of Prussia. Her prestige was lost by her persistent

and ill-timed neutrality in the struggle with France, the old

virtues of economy, order and justice disappeared from the
bureaucracy; the army was gradually losing its excellence and
was weakened rather than strengthened by the hordes of dis-

affected Polish recruits, the treasury was exhausted and a large

debt incurred
,
the newly awakened feeling of German patriotism

had died away, especially among the upper classes. (See
Fredfrick William II

,
King of Prussia.)

Frederick William III. possessed many virtues that did him
credit in his private capacity, but he lacked the vigour that was
at this juncture imperatively required from a ruler pred^Hck
of Prussia, while he was unfortunately surrounded wiiiimm UL,
by counsellors who had as little conception as

self of Prussia’s proper role. Not even the high-handed
occupation of Hanover by the French in 1803 could arouse
him, and the last shred of self-respect seemed to have
been parted with m 1805 when Prussia consented to receive
Hanover, the property of its ally England, from the hands of

France. The formation of the Confederation of the Rhine in

1806 and the intelligence that France had agreed to restore

Hanover to England at last convinced Frederick William of

what he had to fear from Napoleon; while Napoleon
on his side, being now free of his other antagonists,

was only too glad of an opportunity to destroy his

tool. Prussia declared war on the 9th of October 1806; and the
short campaign that ensued showed that the army of Fredenck
the Great had lost its virtue, and that Prussia, single-handed,

was no match for the great French commander. On the 14th of

October the Prussian armies were overthrown at Jena and
Auerstadt, and a total collapse set in. Disgraceful capitulations

of troops and fortresses without a struggle followed one another
m rapid succession, the court fled to East Piussia, and Napoleon
entered Berlin in triumph At the Peace of Tilsit (July 9,
1807) Frederick William lost half his kingdom, including all that

had been acquired at the second and third partitions of Poland
and the whole of the territory vest of the Elbe An enormous
war indemnity was also demanded, and the Prussian fortresses

were occupied by the French until this should be paid^

The next half-dozen years form a period of the greatest sig-

nificance m the history of Prussia, embracing, as they do, the

turning-point in the moral regeneration of the country The
disasters of 1806 elicited a strong spirit of patriotism, which was
fanned by the exertions of the ‘‘ Tugendbund,” or League of

Virtue, and by the vritings of men like Fichte and Arndt. The
credit of the reformation belongs mainly to the great minister

Stem, and in the second place to the chancellor Hardenberg.
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The condition on which Stein based his acceptance of office

was Itself of immense importance
;
he insisted that the system

of governing through irresponsible cabinet coun-

ciilors, which had gradually become customary,
should cease, and that the responsible ministers of

departments should be at once the confidential advisers and the

executive agents of the king. Stein’s edict of 1807 abolished

serfdom and obliterated the legal distinction of classes by
establishing freedom of exchange in land and free choice of

occupation.^ The Stadteordnung ” of 1808 reformed the

municipalities and granted them important rights of self-govern-

ment. His administrative reforms amounted to a complete

reconstruction of the ministerial departments and the machinery
of provincial government, and practically established the system
now m force In 1810 Hardenberg, with a precipitancy which
Stein would scarcely have approved, contmued the reform m the

condition of the peasants by making them absolute owners of

part of their holdings, the landlords obtaining the rest as an
indemnity for their lost dues.^ The army was also reorganized

by Schamhorst and Gneisenau, while the condition impnised

.by Napoleon that it should not exceed 42^000 men was practically

waded by replacing each body of men by another as soon as

It was fairly vers^ m military exercises The educational

reforms of Wilhelm von Humboldt estabhshed the school system

of Prussia on its present basis, and the university of Berlm was
iounded in i8og (see Stein, H. F C. Freihjerr von; IIarden-

BERG, K. A. von)
Frederick Wilhom hesitated to lake part m the Austrian

rising in 1809, but his opportunity came in 1813, when Napoleon
fled from Russia. General York, commander of the corps that

Prussia had been obliged to contribute to the French expedi-

tion, anticipated the formal declaration of war by joinuig

the Russians with his troops on his own responsibility

(Dec 30, 1812). On the outbreak of the war the people rose en

'tnasse and with the utmost enthusiasm^ A treaty of alliance

between Russia and Prussia was concluded at Kalisch, and
Austria, after some hesitation, also joined the league against

Napoleon In the struggle that fodlorved (see Napoleonic
Campaigns) Prussia playirf one of the most prominent parts,

and her geneml Blucher was the dnving force of the aUied armies

Between 1813 and the battle of Waterloo Prussia lost 140,000

men, and strained her financial resources to the utmost. As
compensation she received at the Congress of Vienna
the northern half of Saxony, her old possessions west

of the Elbe, Swedish Pomerama, the duchies of

Berg and Julich, and other districts in Westphalia and on the
j

Rhine. The acquisitions of the last partition of Poland, with
j

the exception of the grand duchy of Posen, were resigned to

Russia, Friesland went to Hanover, and Bavaria was allowed

to retain Baireuth and Ansbach, which had come into her hands
in 1806. This arrangement of the map did not wholly restore

Prussia to its former extent, as its area was now only 108,000

sq. m. compared with 122,000 sq m at the beginning of 1806,

but the substitution of German for Slav territory and the

shifting of the centre of gravity towards the west more than

made up for any slight loss in size. Hanover still formed a
huge wedge splitting Prussia completely in two, and the western

irontier was very ragged Prussia’s position required caution,

but forced upon it a national German policy
,
and the situation of

the new lands was vastly more effectual in determmmg the future

leader of Germany than was Austria’s aggrandisement in Italy.

The task tliat confronted Frederick William III in 1815—4hat
of weiUmg together the heterogeneous elements assembled under

p his crown by the great congress—-was one that would
taxed the statesmanship of a stronger man than he

The population of Prussia had been more than doilbicd,

and contained, besides 2,000,000 Slavs, people of every German

' Previous to this measure the distinction between " noble,*'

‘

** burgher,** and “ peasant ** land and occupations was strictly ob-
served, and no transition of property or employment from one class
to another was possible. .

^ The patrunomal junsdictioa of the landowom was not taken >

till 1848.

race, and, as an additional problem, the annexation of the
provinces had raised the number of Roman Catholic subjects of the
most Protestant of the German monarchies to some two-fifths of
the whole On the 3rd of June 1814 the king had issued a cabinet
order promising on his return to give a decision as to a
national constitution, and this promise had been
ri^eated m proclamations at Danzig and Posen (May •

1815) and m the patent addressed to the new Saxon
provinces on the 22nd of May * in addition to the provincial estates
there was to be a national Diet for the whole country When,
however, the work of drawing up the constitution was put in hand,
it soon became clear that it would meet with extraordinary dufii-

cultics Liberalism was as yet a force only in the professional
classes, the provinces, proud of their traditions, were loth to be
meiged in a common orgamzation (Pomeranians and Silesians are
described m contemporary documents as “nations"), above all,

there was the fundamental antagonism, by no means extinct even
now, between the old eastern provinces, with their strong feudal
spirit, and the new western provinces, in which the ideas of the
Revolution had gamed a permanent ascendancy, and of all these
conflicting tendencies, one only was organized into a compact body
of opinion the ultra-conservative feudal landowners {Junker)
of the mark of Brandenburg, “ heartless, wooden, half-educated
people,'* as Stein called them, “ fit only to be turned into corporals
or calculating machines,** but for all that the very backbone of
tlie traditional Prussian monarchy

In spite of dll the king would probably have granted a constitution,
but for the ill-timed alarums and excursions of the Liber2j Turn-
veretne and Burschenschaften The trials and humiha-
tions he had passed through during the revolutionary
epoch had left him m a condition of nervous appre- ‘Ag/Mf/oii.

hension, which the Wartburg festival of October 1818
(Kamptz's Pohee Laws, an uWan’s stays and a corporal's

' rusaia,

cane—symbols of Prussian methods—had been committed to the
flames) and the murder of Kotzebue turned into reactionary panic
Mettermch, who had never ceased to warn the king of the peril to
the Prussian monarchy which would result from a central repre-
sentative system, seiztd the opportunity, under his influence in
October 1819, Frederick Wdliam by signing the Carlsbad Decrees
(j v.) definitely committed himself to the Austrian system of

'^stability '* It was not, however, till the iith of Juno 1821 that
the king finally decided to postpone the constitution, and to summon
a commission to organize a system of provincial estates, whidi
were created by royal patent on the 5th of June 1823 For the rest,

the question of a constitution was not again raised during the
king's reign, and lor years the Piussiaii police engaged m the con-

genial task of “ demagogue huntmg " (Demagogenhetzem)^ popular
heroes like Tahn and Arndt being haled to j)iison on frivolous

charges, and even Gneiscnau ana Soharnhorst surrounded with
spies.

Meanwhile, by an ordinance of the 20th of April 1814 the kingdom
had been divided mto eight provinces, each province into govern-
ment districts {Regierungshezirke), and these again ^
into “ circles ** administered by a Landrat (landrdthche ^
Kretse) At the head of each Regterungsbeztr'h was a '

government board responsible to the Oberprastdeni,

"

who was responsible in lus turn to the ministry under the chan-
ccllur. On the 20th of March 1817 was created a council of

state (Staahrat) consisting of the royal princes, high officials

and a certain number of members nominal^ by the king, whoso
function was to supervise the administration and discuss promts
of legislation Its immediate tasks were to bimg the new provinces

mto harmony with the Prussian system and to set order into the

disorganized finances. Both problems were solved m a manner
that did credit to the Prussian bureaucracy By 1820, in sjnte of

the damage caused by the war and of the exhaustion of the country,

the financial situation was satisfactory, the king having contributed

to this result by surrendering the Crown domains to the state,

reserving only a charge of 2,500,000 thalers, the so-called Krm-
fidetkommissfonds The reconciliation of the new provinces to the

new order was a matter of even more difficulty, notably ^m the case of the population of the Rhine districts,
provimeem

which had been accustomed to the easy-going methods
and light taxation of the ecclesiastical princes They were, however,
to a certain extent reconciled by the wise liberality which left to

them many of their peculiar institutions, e g the Code Napoleon
in the Rhine provinces Most burdensome of all was the law of

the 3rd of September 1814 introducing universal military service

and organizing the Landwehr, but it was precisely this which was
to be the strongest factor m welding Prussia together and making
her supreme in Germany
Of all the reforms the most far-reaching was the creation, on the

ist of January x.834, of the famous customs union or Tbt Xoth

ZOliveretn, which was to become the material basis vereln.

of Prussia’s influence in Germany. (For details see Germany,
Htstory, xi 865 )

In educational matters also the government achieved results

of lasting value The umversity of Bonn was founded, the others

were reorgamzed, numerous Gytnnasten were built, and above all
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elementary education waa made umversa! and compulsory Less
happy was Frederick Wilhani'b attempt to adjust the religious

differences of his subjects with the corj^oral's cane
In 1817, the tercentenary of the Reformation, a royal

. decree announced that henceforth Lutherans and Ke-
Kcugion, farmed were to unite m one “ Evangelical Chirrch,*'

the public use of the name “ Protestant " being officially forbidden
Theso-callcd Old Lutherans, who refused to conform, were forbidden
to found a separate community, and refractory pastors were
dragooned and imprisoned A quarrel also broke out with the
Roman Catholic Church on the question of “ mixed marriages,''

which culminated m 1837 in the imprisonment of Baron Droste zu
Vischcrmg {qv), archbishop of Cologne, and of the aichbishop of

Posen
In foreign politics, too, Prussia played but a secondary role after

1815. The king either attended, or was represented at, the various

congresses up to that of Verona in 1822, but his sole idea was to

support the views of Mettermch, and later, those of the emperor
Nicholas I of Russia. (See Europe . )

Frederick William III died on the 7th of June 1840 In

spite of his faults^ he had accomplished great things for Prussia,

and his kindness of heart, his devotion to duty and the memory
of his sufferings maintained his personal popularity to the last

(see Frederick William III
,
King of Prussia). Of his son

Frederick successor, Frederick William IV
,
great things

WiJliMta IV,, were expected, since his talents were undeniable
1840-1861 , gamed as crown prince a reputation

for Liberalism One of his first acts was to liberate Jahn
and the imprisoned archbishops, to reinstate Arndt m office

and to issue a general amnesty (Aug. 10, 1840) Fi\e years

later he allowed the Old Lutherans liberty to set up a Church

of their own But m spite of these promising begmnings, it

was soon clear that the king was wholly out of touch with the

ideas of modern Liberalism. In spite of the warnings of the

emperor Nicholas I and of Mettermch, he sought to satisfy the

cry for a constitution by issuing nn the 13th of February 1R47

a patent summoning the united Diet ’’ for Prussia—that is to

say, a mere “ concentration of the provincial Diets. The
story of the contest that followed between the Crown and the

people is outhned elsewhere (see Germany) It is only

necessary to give here some account -of the constitution^

development in Prussia itself

The most important landmark in this respect was the

promulgated after the dissolution of the lower house of the

Bieciorat
revolutionary National Assembly on the 27th of

Lew of 1849 April 1849. This law, which was only slightly modified

mad Comti^ by the electoral reform law of iqro, divided the parlia-
iurion of mentaiy electors into three classes, their votingpower

being determined by property qualifications or by
official and professional position In the elections that followeci,

the disgusted democrats took no part, with the result that the

chambers that met on the 7th of August 1849 were strongly

Conservative and made no difficulty about revising the demo-
cratic constitution of 1848 in accordance with the royal wishes.

The constitution, thus amended, was proclaimed on the 31st of

January 1851, and has remained substantially that of l^ssia
ever since. Its immediate effect was an extiaordinary series of

reactionary measures, eg. the restoration of the old manorial

courts and of the provincial estates (1850). The actual con-

sftitution of the parliament as consisting of a House of Lords
(Herrenhaus) and House of Delegates (Abgeordneienkaus) was
fixed m 1854, and m this assembly the dominant element con-

tinued to 'be that of the Prussian Junkertum or squirearchy,

which supported the king and bis government in all their

reactionary efforts.

So far as the internal history of Prussia is .OMicemed, little

was altered by the substitution of William as afcgent for his

brother, now hopelessly mad, in L858. The new

isoi^sia,
became king m 1861, shai^ to the full

his predecessor’s views as to the divine rjght of the

Prussian crown. He was prepared to accept the ^established

constitutional forms, but he was not prepared to sacrifice to

them what he fimly believed to be the divinely appomted
mission of Prussia in Germany Bismaxx:k, who ibeoame prime
iimnister m 1862, iulLy sluued his master’s views. He realized.

what the lower house did not,that theGerman questioncould only
be settled as the result of a trial of strength betw een Prussia and
Austria and that therefore it was necessary for Prussia to spend
money on armaments; and, since he could not give

his real reasons to the parliament and the parliament

refused to accept the reasons he did give, he raised the necessary
funds m defiance of the votes of the House of Delegates. The
result justified him m the eyes of the Prussian people. Bis-

marck’s policy, culminating in the war of 1866, left Prussia the

undisputed mBtress of Germany (see Schleswig-Holstein
Question; and Germany . History) By the Treaty of Prague
(Aug 23, 1866) Prussia acquired Hanover, Hesse-^Cassel,

Hesse-Nassau, Frankfort and the duchies of Schleswig-

Holstem and Lauenburg; her tcrntoiy’ had been Treaty ot

increased by one-fifth and became for the first time Prague,

satisfactorily rounded off and compacted; by the

acquisition of the Elbe duchies, too, she laid the foundations of

her future sea-power. In 1871 as the result of the German
virtory over Prance the kmg of Prussia became German
Emperor

From 1867 onward Prussia has had from the point of view
of international politics no existence apart from the North
German hederation and the Gennan Empire, and
even in mternal affairs her preponderance and influence

Empire,
m Germany have been overwhelming Tor all practi-

cal purposes the German Empire lias been LTussia,

and, however much the still surviving paiticulanst feeling of
the lesser states has resented the process, the “ Prusl^lflcatlon,"

m greater or less degree, of all Germany was inevitable from
the moment that the great imperial d^artments—army, customs,
posts, railways—were placed under iVussian authority cr con-
101 mod to the Prussian model With this particular expansion
of Prussia, however, we arc not concerned, but solely with the
internal development of the Prussian kingdom itself Ihc mam
tasks that lay beforethe government after 1870 were the assimilation
of the new provmccs, the 1 eorganization oi the administration,
the economic development of the country, the settle-

ment of the questions ansing out of the attitude of the
Roman Catholics on the one hand and the Social Dtmo- ^ ®

crats on the other On the whole the new German
provinces accepted their fate with equanimity, though in Hanover
especially the deposed dynasty continued to command a con-
siacrable following, of which the ablest spokesman was Windthorst
(av) Since the dispossessed pnnees refused to resign their

claims, the large sum of money winch had been assigned to them
by Bie Prussian parliament was, so <-arly as March 18O8, seques-
trated, and, under the name of the Guelph Fund {Welfenfonds)
a secret service supply highly convenient for Bismarck’s purposes
More difficult was the task rashly undertaken by the gov ernment
of germanizing the Danish parts of Schleswig-Holstein and the
Polish districts m the caisttxn provmccs, a task which after thirty

years of effort shows but very small results (see Schleswig-
Holstein Question, ad fin ,

and Posen)
Closely connected with the Polish question was the quarrel with

the Roman Cathohe Church, known as the KvUturkampf, of which
Prussia w'as the focus (see Germany litbtory, xi

880 seq.) The anti-Vatican policy, associated
aitur^

especially with the name of the minister Falk, necessi-
•

tated an alliance of the government with the Liberals, and this

led to a policy of at least admmistrativc reform The present
administrative system (Kretsordnung) of Prussia was introduced
in 1872 lor certain provinces, but not extended to the whole
kingdom until 1888, when it was apphed to Posen The
Liberalism of the Prussian parliament w.ts, how'cver, of a very
lukewarm temper, and when m 1878-1 879 Bismarck decided
to reverse the nscal pohey of the country and to pass
repressive legislation against the Social Democrats,
the Liberals were not strong enough to offer an effective

resistance In 1879 the moderate Liberal ministry
resigned, and was succeeded by a Conservative cabmet,
in which the most conspicuous figure w^as Robert von Putt-

kammer (q v

)

Henceforth the government depended lor

parliamentary support on a union of the National Liberals

and Conserv’dtiv^es or of the Conservatives and Ultramontam^s.
An cvMsntual understanding with the Holy Sec was inevitable,

though the KuUurkampf was not actually settled until 1888, when
the ITussian government, assisted by the diplomatic
attitude of Pope Leo XHI ,

came to terms with Rome soclalUm
Meanwhile in 1879 the era of Bismarck’s experiments
in state socialism had begun by the purchase by the state of three of

the great railways, thus laying the foundation ef the present system
of state railways in Prussia

On the 9th of March 1888 William I. died. His successor,

fnflmtaoeof
Social
Democracy,
ReacUoa
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Frederick III , only lived till the 15th of June, the sole important

act of his reign being the dismiss^ of Puttkammer. Under his

successor William II the development of Prussian

continued on the lines laid down under
William I ,

the main difference being that, after the

fall of Bismarck (March 20, 1890), the old antagonism between
the unrepresented masses and the government tended to

william iLf change into one between these masses and the
I8S8, Crown. For while m the unreformed parliament

the squirearchy was still disproportionately represented,^

Socialism—denounced by the king-emperor as treason

Franctiaa against himself and the country—spread rapidly
Reform. among the unrepresented population. Discontent

grew apace, and the trouble culminated in 1908 and 1909 In

1906 a bill raising the number of members of the Diet from 433

Qrowtbof 443 and effecting an unimportant redistribution

Social of seats had been passed, but a Radical amendment
Democracy, favour of direct and universal suffrage and the

secret ballot had been rejected by a large majority In 1907
the elections for the Reichstag resulted in a remarkable
defeat of the Socialist forces, and this had its effect in Prussia

also. In 1908 a resolution in favour of universal suffrage was
again brought forward It was opposed by Prince Bulow,

the German chancellor, and was rejected by a large majority.

Riots followed in Berlin and demonstrations in favour of reform

throughout the country, and at the new elections m June seven

Sociaust members were returned— a portentous phenomenon
under the actual franchise In the session of 1909 the reform

resolution was again brought forward, and again thrown out by
the Conservative majority

Demonstrations and collisions with the police followed in

most of the large Prussian towns, and in October four of the

Socialist members returned in 1908 who had been unseated

on technical grounds were re-elected. It became clear to the

government that some sop must be thrown to popular opmion,
and accordingly in the speech from the throne delivered on the

I ith of January 1910 the kmg-emperor announced a measure
of franchise reform The agitation, however, continued, and
the terms of the bill when it was mtroduced by Herr von Beth-

mann-Hollweg on the loth of February were not such as to

conciliate opposition. The chancellor and minister-president

adhered to the principles enunciated by his predecessor;^ the

bill retained the triple class division of voters, public

voting and plural votes; the voting, however, was

to be direct and certain changes were suggested

giving less to the moneyed interest and more to the professional

classes. A furious agitation at once arose all over the country,

culminating in a senes of Socialist demonstrations on the 14th m
Berlin and elsewhere ,

owing to the elaborate police precautions

there was, however, no serious disturbance, but on the evening

of the i8th there was street fighting between rioters and police m
Frankfort. Meanwhile, on the 13th, the bill had been referred

to a committee of the Diet. No party was satisfied with it, the

Berlin municipality petitioned for its entire rejection; but its

fate was ultimately determined by an agreement between the

representatives of the Conservative and Catholic Centre parties

on the committee, the latter agreeing to support the retention

of indirect voting on condition of the former declaring m favour

of the secret ballot (Feb 22) In this sense the committee
ultimately reported, m spite of the government's efforts to retain

public votmg and to concede direct election, and on the 14th

of March the bill m this shape passed its second reading On
the i6th the third reading was carried, all the parties except

the Conservatives and the Centre voting against it, Herr von
Bethmann-Hollweg accepted the bill on behalf of the govern-
ment, merely reservmg the right to amend it in matters of

' Prince Schonaich-Carolath pointed out m 1908 that 314,000
Socialist voters were entirely unrepresented, while 324,000 Con-
servative voters returned 143 members, and that the propertied
and agrarian section of the community returned over 300 members,
the remainder only some 130 (Annual Regtster, 1908, p 280)

His speech is reported in The Times of the nth of February
1910.

detail. Demonstrations and riots in various centres showed how
far this result was from satisfying the popular demands
Thus Prussia retained, in contradistinction to the South

German states, its traditional character, as a land ruled from
above, the monarchy and the bureaucracy basing their authority

not on the will of the people, but partly on divine right and
partly on the middle-class terror of the social revolution, while

as Its ultimate sanction there remained the tremendous power
of the king of Prussia as supreme “ war lord ” of Germany.
It remained to be seen how long these conditions could last m a
country which, during the tremendous material expansion of the

period following the war, had developed an immense industrial

population which saw, or thought it saw, its interests sacrificed

to the agricultural classes, with their traditional feudalism and
inherited loyalty to the Prussian system

Bibliography.—For souices see K Klctke, Quellenhunde der
Gesch des l>reuss Staates (Berlin, 1858-1861) Bd 1 Schrtftsteller,
Bd 11 (Jrkunden-Reperlortum

,
and F Zurbonsen,

brandenburg-preuss Gesch (Berlin, 1889), Zettschr Jur preusstsche
Gesch (ibid 1864-1883), Fovsehungen zur preus^ Gesch,
(Leipzig, 1888 sqq) Records of the Prussian government
m the 18th century arc being published under the title of Acta
boYUsstca (Berlin, 1892 sqq

)
Among important general works

may be mentioned Ranke, Zwolf Bucher preusstscher Gesch
, 5 vols

to 17.15 (2nd ed
,
Leipzig, 1878) ,

Droysen, Gesch der preussischen
Politik, 5 parts in 15 vols to 175O (Berlin and Leipzig, 1855-1885),
H G Prutz, Preusstsche Geschtchte, 4 vols to 1888 (Stuttgart.

1900-1902)
,
and for constitutional history, C Bornhak, Preusstsche

Staats- und RechtsgeschxchU (Berlin, 1903) Of the many works
devoted to special periods Treitschke's Deutsche Geschtchte tm ig
Jahrhundert (Leipzig, 1879-1894), in spite of its strong Prussian
bias, IS especially valuable for the period up to i8a8, when it

breaks off See also the hsts of books attached to the biographies
oi the various Prussian kings and statesmen

PRUSSIA^ m the original and narrower sense of the word, a

territory of Germany, in the kingdom of Prussia, stretching

along the Baltic coast for about 220 m., and occupying an area

of 24,083 sq m. The eastern part of this territory formed the

duchy of Prussia, which was conquered and colonized by the

Teutonic Order and was acquired by the elector of Brandenburg
m 1618, furnishing his successor with his regal title m 1701.

The western part, which had been severed from the eastern half

and assigned to Poland m 1466, was not annexed to Prussia until

the partition of Poland m 1772, while the towns of Danzig and
Thom remained Polish down to 1793 The two districts were
united m 1824 to form a single province But, as might have
been expected, the union did not work well, and it was dissolved

in 1878, Its place being taken by the modern provinces of East

and West Prussia. (See East Prussia and West Prussia.)

PRUSSIC ACID, or Hydrocyanic Acid, HCN, an organic

acid first prepared in 1782-1783 by C Scheele and subsequently

examined by J Gay-Lussac. It is present in varying amounts
in certain plants, being a product of the hydrolysis ot the cyano-

genetic glucosides, e g amygdalin {q v ). It may be prepared

by heating a mixture of cyanogen and hydrogen to 5oo°-55o° C.

(M. Berthelot, Ann chim. phys
, 1879 (5), 18, p 380), by

passing induction sparks through a mixture of acetylene and
nitrogen, by the dry distillation of ammonium formate, by the

decomposition of the simple cyanides with mineral acids; and
by distillmg potassium ferrocyanide with dilute sulphuric acid

(F. Wohler, Ann,, 1850, 73, p. 219), the anhydrous acid being

obtamed by fractional distillation of the aqueous distillate,

special precautions being necessary owing to the excessively

poisonous nature of the free acid

:

K^FefNQc -f 3H3SO4 = 2K^SO, -f- FeS04 + 6 HCN.
The free acid is a colourless liquid with a smell resembling

bitter almonds, it boils at 26 1° C., and may be solidified, in

which condition it melts at -14® C. It burns with a blue flame,

and IS readily soluble in water, but the solution is unstable and
decomposes on standing, giving amorphous insoluble substances,

and ammonium formate, oxalic acid, &c. An aqueous solution

of hydrogen peroxide converts it into oxamide, (CONHg)^, and
reduction by zme and hydrochloric acid gives methylamme.
The anhydrous acid combmes with hydrochloric, hydrobromic

and hydnodic acids to form crystalline addition products^ which
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are decomposed by water with the formation of the corre-

sponding ammonium salt and formic acid It combines with

aldehydes and ketones to form the nitriles of oxy-acids, for

example, CH3CHO + HCN = CH,CH(OH)(CN). It is a very

weak monobasic acid, and the aqueous solution has a very low

electric conductivity

Cyanides—^The salts of this acid, known as cyanides, may
be prepared by the action of cyanogen or of gaseous hydro-

cyanic acid on a metal, by heating the carbonates or hydro-

oxides of the alkali metals in a current of hydrocyanic acid,

by heating alkaline carbonates with carbon in the presence of

free nitrogen • BaCOg 4- 4C -f Ng = Ba(NC), 4- 3CO; by ignition

of nitrogenous organic substances in the presence of alkaline

carbonates or hydroxides, or by processes of double decom-
position. The alkali and alkalme earth cyanides are soluble in

water and m alcohol, and their aqueous solution, owing to

hydrolytic dissociation, possesses an alkaline character. When
heated in contact with air they undergo a certain amount of

oxidation, being converted to some extent into the corresponding

cyanate. The cyanides of other metals are decomposed by heat,

frequently with liberation of cyanogen The cyanides are usually

reducing agents. Those of the heavy metals are mostly insoluble

in water, but are soluble m a solution of potassium cyanide,

forming more or less stable double salts, for example KAg(NC)2,
KAu(NC).

2
Lead cyanide, Pb(NC)2, however, does not form

such a salt, and is insoluble in potassium cyanide solution.

Ammonium cyanide, NH4NC, a white solid found to some shght
extent in illuminating gas. is easily soluble in water and alcohol
and IS very poisonous Its vapour is inflammable It is obtained
by passing ammonia gas over hot coal, by subliming a mixture of

ammonium chloride and potassium cyanide, by passing a mixture
of ammonia gas and chloroform vapour through a red hot tube,
and by heating a mixture of ammonia and carbon monoxide
CO 2NHj = NH4NC -f HjjO. Barium cyanide, Ba(NC)2, pre-
pared by the action of potassium cyanide on baryta, or by passing

air over a heated mixture of barium carbonate and coal, is a white
solid, which when heated with water to 300® C loses the whole of

its nitrogen in the form of ammonia Mercuric cyanide, Hg(NC)p,
IS a sparingly soluble salt formed by dissolving precipitated mercuric
oxide in hydrocyanic acid, or by boihng potassium ferrocyanidc with
mercuric sulphate and water • 2K4Fe(NC)g -f 3HgS04 = 3Hg{NC)2 -{-

3K2b04 4- I^Fc[Fe(NC)Q] Its aqueous solution is not an electrolyte,

and consequently does not give the reactions of the mercury and
cyanogen 10ns When heated it yields mercury, cyanogen and para-
cyanogen Silver cyanide, AgNC, is formed as a white precipitate

by adding potassium cyanide to silver nitrate solution, or better,

by adding silver nitrate to potassium silver cyanide, KAg(NC)2, tins

double cyanide being obtained by the addition of one molecular
proportion of potassium cyanide to one molecular proportion of

silver nitrate, the white precipitate so formed being then dissolved

by adding a second equivalent of potassium cyanide On con-
centration the double salt separates as hexagonal tables Dilute
mineral acids decompose it with the formation of insoluble silver

cyanide and hydrocyanic acid KNC AgNC 4* HNOj — HCN -}-

KNOj 4- AgNC A boiling solution of potassium chloride with
the double cyanide gives silver chloride and potassium cyanide

Potassium cyanide, KNC, and sodium cyanide, NaNC, are two of

the most important of the salts of hydrocyanic acid, the former
being manufactured in large quantities for consumption in the
extraction of gold (q v

)

Potassium cyanide may be obtained by
fusing potassium ferrocyanide either alone—K4Fe(NCJe == aKNC -f
beCj 4- Kj—or with potassium carbonate [V Alder, English patent

1353 (1900)], in the latter case the chief reaction probably is

K4Fe(NC)« 4- K,fO^ - 4KNC 4- 2KOCN 4- CO 4- Fe, more potas-
sium ferrocyanide is occasionally added m small quantities,

in order to decompose the cyanate formed
,
2KOCN 4- 2K4Fe(NC)<{ =

loKNC 4- 2FcO 4- 4C 4- 2N2, 2FcO 4- 2C = 2CO 4- 2Fe The re-

action IS accompanied by much frotlung, and the whole is filtered

when in a state of tranquil fusion Rossler and Hasslacher prepare
the double potassium sodium cyanide by fusing potassium ferro-

cyanide with sodium, the product of fusion being extracted with
water and the solution evaporated . K4Fe(NC)fl -f 2Na = Fe 4-

4KNC 2NaNC This process gives a product free from cyanate,
which was always formed m the older fusion processes
Many other processes have been devised D T Playfair [Eng

pat 7764 (1890)] decomposes sulphocyanides by fusing with zme •

the zme is heated with a small quantity of carbon and when com-
pletely fused potassium sulphocyanide is added, the mass being
well stirred and heated until it thickens and begins to turn red,
finally it is allowed to cool out of contact with air, lixiviated with
water, the solution decanted, and evaporated to a paste in vacuo
The potassium sulphocyanide is obtained from ammonium sulpho-

cyanide, which is formed by washing crude coal gas with water
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containing suspended sulphur, Vanous processes involvmg the
use of atmospheric nitro}»t.n have been devised, but in most cases
they do not yield good results More successful results are obtained
by the use of ammonia. The Stassfurter Chem Fabrik [Eng pat.
9^50-2 (1900)] pass ammonia over a mixture of alkali or alkaline
carbonate and charcoal, first at a dull re<l heat and then at a bright
red heat KHO 4- Nil, 4- C =. KNC 4- HjO 4- H Y Castner
[Fr pat 242938 (1894)] passes anhydrous ammonia over heated
sodium to form sodamidc, which is then bnjught in a molten con-
dition into contact with carbon NaNHg -f- C = NaNC 4- Ho The
Deutsche Gold und Silbcr Scheide Anstalt [Eng pat 3328, 3329
(1901)] prepare sodium cyanamide by melting sodium with carbons
or some hydrocarbon, and passing ammonia over the melt at from
40o°-6oo'' C The temperature is then raised to 700^-800^^ C , and
the sodium cyanamide m contact with the residual carbon forms
sodium cyanide H W Crowtlur and E C Rossiter {Journ Soc
Chem Ind

, 1893, 13, p 887) digest carbon bisulphide with ammonia
and lime in quantities slightly in excess of those demanded by the
following equation 2CS2 4 2NH3 2Ca(OH)2 = CafSCN)^ 4-

Ca(SH)2 4- 4H2O, the product is then treated with a current of
carbon dioxide, calcium carbonate being precipitated, sulphuretted
hydrogen escaping, and calcium sulphocyanide remaining in solution.
The sulphocyanide is converted into the potassium salt by addmg
potassium sulphate, and finally desulphurized by lead, zinc, or iron.

I’otassium cyanide is an excessively poisonous, colourless, de-
liquescent solid

,
it IS readily soluble in water, but almost insoluble

in absolute alcohol It is stable in dry air, but is easily oxidized
when fused, m which condition it is a powerful reducing agent
It dissolves gold {q v

)
in the presence of water and atmospheric

oxygen It is also largely used by the jeweller, electroplater and
photographer

Double Cyanides,—The double cyanides formed by the solu-

tion of the cyanide of a heavy metal m a solution of potassium
cyanide are decomposed by mineral acids with liberation of hydro-
cyanic acid and formation of the cyanide of the heavy metal.

Besides these, other double cyanides are known which do not
suffer such decomposition, the heavy metal present bemg
(ombined with the cyanogen radical in the form of a complexion.

The most important members of these classes are the ferro- and
fern-cyanides and the nitroprussides

Potassium ferrocyanide, K4Fe(NC)8, (yellow prussiate of potash),
was first obtained by decomposing Prussian blue with caustic
potash Fe,[Fc(NC)J, 4- 12KHO = 3K4Fe(NC)<, 4- 4Fe(OH)3, it

may be also obtained by warming a solution of ferrous sulphate with
an excess of potassium cyanide Feb04 4- oKNC = K4Fc(NC)g 4-
K^S04 The older processes for the commercial preparation of
this salt, which were based on the ignition of nitrogenous substances
with an alkaline carbonate and carbon, have almost all been aban-
doned, since it IS more profitable to prepare the salt from the by-
products obtained m the manufacture of illuminating gas W
Fowhs [Eng pat 9474 (1892)] passes the gas (after freeing it from
ammonia) through a solution of potassium carbonate containing
ferric oxide or ferrous carbonate (actually ferrous sulphate and
potassium carbonate) in suspension, the sulphuretted hydrogen in

the gas probably converts the iron salts into ferrous sulphide which
then, in the presence of the hydrocyanic acid in the gas, and the
alkahne carbonate, forms the ferrocyanide, thus FeS -f OHCN 4-

2K2CO8 — K4Fe(NC)8 -I- H2S 4- 2CO2 4- 2H.2O The salt is re-

covered by crystallization The process is not very efficient, since
the solutions arc too dilute and large quantities of liquid have to

be handled A large quantity of the salt is now prepared from the
“ spent oxide " of the gas works, the cyanogen compounds formed
in the manufacture of the gas combining with the ferric oxide in
the purifiers to form insoluble iron ferrocyanides The soluble salts

are removed by hxiviation, and the residue is boiled with hme to
form the soluble calcium ferrocyanide, which is finally converted
mto the potassium salt by potassium chloride or carbonate
The salt crystallizes in large yellow plates, containing three

molecules of water of crystallization It is soluble in water, but
insoluble in alcohol It is not poisonous When fused with
potassium carbonate it yields potassium cyanide, warmed with
dilute sulphuric acid it yields hydrocyanic acid, but with concen-
trated sulphuric acid it yields carbon monoxide OHgO 4-

K4Fe(NC)e + bH2S04 = 2K2SO4 4- FeS04 4- 3(NH4)2S04 4- 6CO
Oxidizing agents (Cl, Br, Ac

)
convert it into potassium

femcyanide (see below), a similar result being attained by the
electrolysis of its aqueous solution 2K4Fe(NC)0 4" 2H2O =
2KOH 4- Ha -f 2K,Fc(NC) 6 Potassium ferrocyanide may be
estimated quantitatively in acid solution by oxidation to fern-

cyanide by potassium permanganate (in absence of other reduc-
ing agents) 5K4Fe(Nf), 4- KMn04 4- 4H2SO4 = 5K8Fe(NC)8 4-

3Kj^04 MnS04 -f- 4H0O
Hydroferrocyantc acid, H4Fe(NC)g, is best obtamed by decom-

posing the lead salt with sulphuretted hydrogen under water, or

Dv passing hydrochloric acid gas into a concentrated ether solution
of the potassium salt In the latter case the precipitate is dissolved
in water, reprecipitated by ether, and washed with ether-alcohol
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It is a tetrabaaic acid, of markedly acid character, and readily

decomposes carbonates and acetates It dissolves unchanged in

concentrated sulphunc acid, and oxidizes readily in moist air,

forming Prussian blue

Pfusstan blue. Fo7(NC),8 or he4[Fe(NQJ„ feme fcrrocyanide.

was discovered in 17 to by a German majiufacturer named Diesbach,

who obtained it by the action of fused alkali and iron salts on nitro-

genous organic matter {e g blood) It is now prepared from the

calcium ferrocyamdc formed m gas purifiers (see above) by decom-
position with lerrous sulpliatc J 13ueb (Congress of German Gas
Industries, March 1900) bungs gas (free from tar) into intimate
contact with a saturated solution of ferrous sulphate, when a
“ cyanogen mud " is obtained This is heated to boiling, and the

residue after filtration contains about 30 % of Prussian blue On
the small scale it may be prepared by adding an acid solution of a
ferrous salt to a si^lution of potassium ferrocyamde The grey
precipitate first formed is allowed to stand for some hours, well

washtM.!, and then oxidized by a warm solution of ferric chloride

61CFc[Fe(NC)J + 3O - Fe,(NC),g -f 3K,Fe(NC)o + Fc^O, It is

a dark blue powder with a marked coppery lustre It is insolubk
in l^atcr and is not decomposci'l by acids

Soluble Prussian blue, K2F^[Fe(NC)j2* potassium ferric ferro-

cyanide, is formed when a solution of potassium ferrocyamde is

added to an insufficiency of a solution of a feme salt (i), or when
potassium ferncyanide is added to a ferrous salt (2)

(1) :^K,Fe(NC)e + zFef'l, = 6KC1 -f K^Fe^[Fe(NC )«]a

(2) 2K3Fe(NC)e -f- 2FeCl2 = 4KCI + K2Fe2[Fe(NC)j2

It IS soluble m water, but is insoluble in salt solutions.

Potassium ferrtcyamde, K3Fe(NC)fl. red prussiate of potasli, is

obtained by oxidizuig potassium ferrocyamde with chlorine, bromine,
&c ,

2K4Fc(NC)q 4 CI2 — 2K3Fe(NC)g 4- 2KCI G Kassner (Cfiem

Zeit ,
T8B9, 13, p 170T, 17, p 1712) adds calcium plmnbate to a

solution of potassium ferrocyamde and passes caibon dioxide
through the mixture 2KJ?'e(NC)«,-bCa2pb04 AC02=2K,Fe(NC)„-f
K,CO, -f PbCOa -|- 2CaC08. The mixture of caLlciiiin and lead

carbonates is filtered off and roasted at a low 1 ed heat m order to

regenerate the calcium plumbate It crystallizes m dark red
monoclinic prisms which are readily soluble in water The solution

decormposes on standing, and in the presence of an alkali acts as

an oxidizing agent 2K8Fe(NC), 4- 2KHO = 2K4Fe(NC)g 4- ILO -t O
With silver nitrate it gives an orange rod precipitate of silver

ferncyanidc Ag3Fe(NC)g With a pure feme salt it only gives a
brown coloration It can be estimated quantitatively by mixing
a dilute solution with potassium iodide and hydnochloric acid in

excess, adding excess of zme sulphate, neutralizing the excess of
free acid ivrth sodium bicarbonate, and detcnmmng the amount
of free iodine by a standard solution of sodium thiosulphate The
zinc sulphate is added in order to remove the fcrrocyaiuae formed as

an iiiBofuble zme salt zKjFefNC)^ 4- 2KI = 2K4Fe(NQg 4- I^. As
an aVtematn^e method it may oc decomposed byhydrogen peroxide
In alkaline solution and the amount of evolved oxygen measured
2K5Fc(NC)- -f 2KHO -f -=. 2K^e(NC)« 4- 4-

turnbulrs blue, Fcp(NC>,2 or Fe,[Fe(NC) ferrous ferncyanide.
IS best obtained by adding a hot solutiou of potassnun fcmcyanidc
to a ferrous salt, and allowing the mixture to stand some time in

the presence of an iron salt 2KjFe(NC)g 4- 3FeS04 =Fe3[Fc(NC)Q]2 +
3lC^4 It IS insoluble in dilute acids

Hyd¥ofemcyantc acid, H2Fe(NC)e, obtained by adding concen-
trate hydrochloric acid to a cold saturated solution of potassmm
-femeyamde, crystallizes in brown needles, and is easily decomposed

Nitroprusstdes—The mtroprussides are salts of the type

M2Fe(NC)5NO The free acid forms dark red dehquescent
crystals and is obtained by decomposing the silver salt with

hydrochloric acid, or the baritmi salt with dilute sulphuric aad

Soihum mtroprussidc

,

Na2Fe(NC)BN02H30. is the commonest
salt It IS prepared by oxidizmg potassium ferrocyamde with a
diluted mtne acid The solution is evaixirated, separated from
potassium nitrate, the free acid neutralized with soda, and the
solution concentrated It cry&tallizos in dark red prisms which
are readily soluble in water

,
it is a valuable reagent for the detection

of sulphur, this element when in the form of an alkaline sulplude
giving a cbaractciislic purple blue coloration with the nitro-
prusside The potassium suit may be prepared by adding potassium
cyanide to ferrous sulphate solution, the brown precipitate so formed
facing then heated with potassium nitnte

5 KNC 4- 2 FCSO4 = 2 K2SO4 4- KFe2(NC)a,
2 KFCb(NC)5 4- 2 KNO2 = 2 PeO 4- 2 ^Fe(NC)8 NO.

Other complex cyamdes are known which may be regarded as
,

derived from the acids HaX(CN)4. X = Ni, Pd, Pt. H4X(CN)., X a
Fe, Co, Ru. HsX(CN)-, X = Fe, Co, Rh, and HjR(CN), (see Abegg,
A norgantschen Chem»e)

Organic Cyanides or Ntinles.—Hydrocyanic acid forms two
series of derivatives by the exchange of its hydrogen atom for

alkyl or aryl groups; namely the mfnles, of type R’CN, and
the isonitriles^ of type R’NC. The latter compounds may be

considered as derivatives of the as yet unknown isohydroqyamc
acid IINC

Nitriles —Those substances were first isolated m 1834 by J,
P6louze {Ann , 1834, lo, p 249) They may bo prepared by heating
the alkyl iodides with potassium cyanide, by hcatmg sulphunc
acid esters with potassium cyanide, by distilling the acid-amides
with phosphorus pentoxidc, and by distilling amines (contailung
more than five atoms of carbon) with bromine and potash (A. W.
Hofmann), for example

qil^CHaNHa CVIIi5CH3NBra C^H«,CN.

In addition to these methods, the nitriles of the aromatic senes
may be prcpaied by distilling the aroni<itic acids with potassium
sulpho-cyanide 4- KCNS = HCNS 4- C^ntfiO,K,
CgHgCO TI -H HCNS ^ C„HcCN 4- H^S 4- CO^

,
from the primary

aromatic amines by converting them into diazonium salts, which
are then decomposed by boiling with potassium cyamdc and copper
sulphate, by fusing the potassium salts of the sulphonic acids with
potassium cyanide, by leading cyanogen gas into a boiling hydro-
caibon in the presence of aluminium chloride (A Desgrex, £uU 90c.

chim 180s, (s) 1 3, p 735) ,
a-ud from the syn-aldoximes by the action

of acetyl chloride or acetic anhydride.

They arc mostly colourless liquids which boil without decom-
position, or solids of low melting point The lower members of the
senes are somewhat soluble in water They behave in most respects
as unsaturated compounds, they combine -with hydrogen to foim
amines, with water to form acidamides, witli sulphuretted hydrogen
to form thio-amidcs, with alcohols, m the presence of acids, to

form imido-cthers R C( NH) OR\ with ammonia and primary
amines to form amidines R'C( NH) NH2, and with hydroxylaminc
to form amidoximes, R C( NOH) NH. When heated with sodium
they frequently polymeiize Heated with acids or alkalis they
hydrolyse to acids RCN -f IICl 4- 2HP ^ R COOH f- NH/i
This reaction shows that the alkyl or aryl group is attached to the
caibon atom m the nitrile

Acetonttrih boils at 81 b® C ,
and is readily miscible with water

Propiomtnle boils at 97® C
,
it is somewhat easily soluble m water,

but IS thrown out of solution by calcium chloride It was obtained
by E Frankl and C C Graham (Journ Chem Soc

, 1880, 37, p 740)
by the action of cyanogen gas on zinc ethyl Ally'l cyanide bends

at II 9® C Benzomtnie bolls at 190 6® C When solidified it melts
at -17® C It IS easily soluble m alcohol and ether

The Isomtriles (isocyanides or carbylamines) were first prepared
in 1866 by A Gautier (Ann , i860, 151, p 239) by the action of

alkyl iodides on silver cyanide, and the distillation of the resulting

compound with potassium cyanide in concentrated aqueous solution

RI ^ R Ag(NC)o R^NC 4- KAgfNQg They may also be ob-
tained bv distilfmg a primary amine with alcoholic jx>tash and
chloroform R NHa 4- CHCl, 4- 3KHO = 3KCI 4- 3H2O 4- R NC
(A W Hofmann, Ann

,
1808, 146, p 107) They are colourtesb

liquids, readily soluble in alcohol and in ether, but insoluble in

water They possess an exceedingly unpleasant smell and are
poisonous They boil at temperatures somewhat lower than those
of the corresponding nitriles; and are stable towards alkalis, but
in the presence of mineral acids th<^ readily hydrolyse, forming
primary amines and formic aad RNC 4- 2H2O ^ RNHg -f

This reaction shows that the alkyl or aryl gremp is linked to the
nitrogen atom. The carbon atom in the isonitriles is assumed by

J U Nef to be divalent, since these substahees readily form addition
compounds, such addition taking place on the carbon atom, as is

shown by the products of hydrolysis, for example with ethyl
carbylamine —
QH^NC 4- CHjCOCl -> + CaH.NH,

This view was confirmed by J Wade {Journ Chem. Soc
, 1902, 81,

p 1596) who showed that the products obtained by the action of

alkyl iodides on the isomtriles in alcoholic solution at 100° C yield

amine hydroidides and formic acid when hydrolysed Such a
reaction can only take place if the addition of the alkyl group takes
place on the nitrogen atom of the isomtnle, from which it follows

that the nitrogen atom must be tnvalent and consequently the
carbon atom divalent The reactions may probably be represented
as follows —
C3H5NC 4-4C2H8OH ^CgHsNHa HId-HCO^CjHa 4- 2 {CJA^)^0,

C2H,NC(4‘C2H,l)-^CgH,N(C,H« I)C(4-3CoH50H) (C2H5)2NH HI
4-H‘COAH^ + (CA)20

The isomtriles dissolve silver cyanide readily, forming a soluble

silver salt (cf. KNC) At 200® C the isomtriles arc converted mto
nitnles

Constitution of Metallic Cyanides —Considerable discussion has
taken place as to the structure of the metallic cyanides, since

potassium cyanide and silver cyanide react with alkyl iodides to
form nitriles and isomtriles respectively, thus apparently pointing
to the fact that these two compounds possess the formulae KCN
and AgNC The metallic cyanides are analogous to the alkyl

isocyanides, since they form soluble double silver salts, and the fact

that ethyl fcrrocyanide on distillation yields ethyl isocyanide also

points to their isocyanide structure J. Wade {loc. ttt) explains
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the formation of nitnlcs from pottassium cyanide, and of isonitnles

from silver cyanide by the assumption that unstable addition

products arc formed, the nature of which depends on the relative

state of unsaturation of the carbon and nitrogen atoms under the
varying conditions —

KNC KN C( CaHftI) KI + QH^CN,
AgNC -> AgN(*C2H5l)C Agl + C^>X,

•that IS, when the metal is highly electro-positive the caxhon atom
as the more unsaturated, the addition takes place on the carbon

atom, and nitriles are produced. The same type of reaction occurs

when the metal is relatively electro-positive to the added radical,

for example, with ethyl isocyanide and acetyl chloride (see above)

,

,compare also AgNC AgN( Cl COCH ,)C AgCl+CH ,COCN On
the other hand, when there is but little electro-chemical difference

between the radical of the cyanide and that of the reacting compound
then the nitrogen atom is the more unsaturated element and iso-

nitriles are produced This explanation also accounts for the
formation of mtnles by the diazo reaction, thus .

—

CaHkNXI + CuNC CuN C Cl N, CeH. CuCl +
NtC Na C^H, C^cCN + A

DttecUon —^The metallic cyanides may be detected by adding
fenous sulphate, ferric cliloridc, and hydrochloric acid to their

solution, when a precipitate of Prussian blue is produced, if the

original solution contains free acid it must be neutralized by caustic

potash before the reagents are added As an alternative test the
cyanide may bo decomposed by dilute hydiochloric acid, and the
liboiatcd hydrocyanic acid absorbed in a httlo yellow ammonium
sulphide The excess of reagent is rejnoved by evaporation and
a small quantity of a ferric s<ilt added, when a deep red colour is

produced Silver nitrate gives a while precipitate with cyanides,

soluble in excess of potassium cyanide The anvjuiit of hydrocyanic
acid in a solution may be dctei mined by adding excess of caustic

potash and a small quantity of an alkaline chloride, and running
mto the dilute solution standard silver nitrate until a faint per-

manent turbidity (of silver chloride) is produced, that is, until the
reaction, 2KNC -h AgNOj = KAg(NC)n -1- KNOj. is completed

See R Robine and M Lcnglcr, The Cyanide Industry, 1906 (Eng
trans by J A Le Clerc)

,
vV Bertelsmann, Die '1 echnologie dev

Cyanveymnaungen, 1906

Pharmacology, Therapeutics and Toxicology of Hydrocyanic

Acid—The pharmacopoeial preparations of this acid are a 2%
solution, which is given in doses of from two to six minims,

the tinctura chlarojormi ei morphtnae camposita, which contains

n half-mimm of this solution in each ten minims^ and the aqua

laurocerast, which owes its virtues to the presence of this acid,

and IS of inconstant strength, besides being superfluous. The
acid IS also the active ingredient of the preparations of

Virginian Prune, to which the same strictures apply.

The simple cyamdes share the properties of the acid, except those
i>f platmum and iron With these exceptions, the simple cyanides
are readily dccoMosed even by carbonic acid, free prussic acid

bemg liberated The double cyanides arc innocuous Hydrocyanic
acid is a protoplasmic poison, directly lethal to all living tissues,

whetherm a pUmt or an animal It is by no means the most powerfulSI known, for such an alkaloid as pseud-aconitine, which is

in dose of about 1/200 of a gram, is some hundreds of times
.more toxic, but prussic acid is by far the most rapid poison known,
a single mhalation of it producing absolutely instantaneous death
The acid is capable of passmg through the unbroken skin, where-
upon it instantly paralyses the sensory nerves It is very rapidly
absorbed from raw surfaces and may thereby cause fatal conse-
.quences It as natuially an antiseptic

The therapeutic applications of the drug are based entirely upon
its anaesthetic or anodyne power A lotion containing ten minims
of the dilute acid to an ounce of water and glycerin will relieve

itclung due to any cause
,
and is useful m some forms of neuralgia

It must never be employed when the skin is abraded The diluted
acid IS used internally to relieve vomiting or gastnc pain It is also
added to cough mixtures, when the cough is of the dry, pamful kind,
which serves no purpose, as nothing is expectorated Such a cough

relieved by the sedative action on the central nervous system
Toxicology,—Instantaneous death results from taking the pure

acid The diluted form, in toxic quantities, will cause S5rmptoms
^usually within a few seconds. The patient is quite unconscious,
the eyes are motionless, the pupils dilated, the skin cold and moist,
the Umbs relaxed, the pulse is slow and barely perceptible the
respirations very slow and convulsive Post mortem the body ls

hvid and the blood very dark. There may be an odour of prussic
aoid, but this soon disappears
Treatment w only rarely of use, owing to the rapidity of the

toxic action The patient who survives h^-an-hour wall probably
recover, as the volatile acid is rapidly excreted by the lungs The
drug kills by paralysing the nervous arrangements of the heart and
respiration The appropriate drug is therefore atropine, which
.atuaulates the respiration and prevents the paxalysts of the heart.
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OniO-flftieth of a grain must be immediately mjccled subcutaneously.
The stomach must be washed out and large doses of emetics given
as soon as possible Every second is of consequence Ammonia
should be given by inhalation, and artificial respiration must never
be forgotten, as by it the paralysed breatliing may be compensated
for and tlio poison excreted The use of chemical antidotes, such
as iron salts, is futile, as the drug has escaped mto the blood from
the stomach long before they can be admmistered.

PRUTZ, HAMS (1843- German histonan, son of Robert
Eduard Prutz (1816-1872), the essayist and historian, was bom
at Jena on the 20th of ^ay 1843, educated at the univer-

sities of Jenc. and Berlin. In 1865 appeared his monograph on
Henry the Lion, duke of Saxony and Bavaria, which was fol-

lowed by three volumes on the emperor Frederick Barbarossa

{Kaiser Friedrich 1
,

Danzig, 1871-1874). Meanwhile from
186310 1873 he was teaching in secondary schools In 1874 he
received a government commission to undertake explorat-ions

m Syria, particularly at Tyre, and as a result he published m
1876 Aus Fhomcien, a collection of historical and gcograplncal

sketches. In the same year appeared his first work on the

Crusadeb, QuellenbcUrage zur Geschichte dtr Kreuzzuge, and a
series of monographs on the same subject culminated in 1883 m
the notable KulturgeschicJUe der Kreuzzuge Then turning to a

wider theme Prutz contributed to Onrken^s university history

the two volumes on the political history of Europe during the

middle ages {Staattngeschichie des Abendlcuides im MtUelalier,

Berlin, 1885-1887). In 1888 he reverted to a subject which he

Imd touched upon in his Gihcimlehre und Gehcimstaiuten des

Tempelherrenordens {Dmz]g, 1879), and wrote the history of the

rise and fall of the Templars (kntwickelung und Untergang des

Tempelherienordens), which is noticed in the article Iemplars.
Ills Freusstuhe Geschichie (4 vols., Stuttgart, 1899-1902), which
IS perhaps his most notable work, is an attempt to apply

saentific rather than patriotic canons to a subject which has

been mainly m the hands of historians with a patriotic bias,

lie also wrote Aus des Grossen Kwfursten Ittzien Jahren
(Berlin, 1897) and Btsmarcks Btldung, ihre Quellen und ihre

Ausserungen (Berlin, 1904) In 1902 Prutz resigned the chair

of history m the university of Konigsberg, which he had held

since 1877, and took up his residence at Munich.

PRUT^ ROBERT EDUARD (1816-1872), German poet and
prose writer, was bom at Stettin on the 30th of May 1816 He
studied philology, philosophy and history at Berlm, Breslau

and Halle, and in the l^t-named became associated, after

taking his degree, with Arnold Ruge m the publication of the

HaUesche Jahrbuchcr. Subjected on account of his advanced
political views to police surveillance, he removed to Jena, where,

on the strength of an exctjUent monograph^ Der GoUingcr

Duhterbund (1841 ), he hoped to obtam an academic appomtment
He was, however, expelled from the town for offending against

the press laws, and it was not until 1846 that he received per-

mission to lecture m Berlin. From 1849 1859 he was extra-

ordinary professor of literature at Halle, but retired in 1859 to

Stettin, where he died on the 21st of June 1872.

Prutz belonged to the group of pohtical poets who dominated
German literature between 1841 and 1848, his poems are more
conspicuous for their hberal tendency than their poetry. Among
them may be mentioned Em Marchen (1841), Gedichte (1841),

Am der Hennat (1858), Neue Gedichte (i860), Herbstrosen (1865;;
Buck der Liebe (1869). Among his novels are noteworthy,

Das Engelchen (1851) and Der Mustkantenturm (1855). Much
more important are his contributions to literary history and

criticism, Votlesungett vber die Geschichte des deutschen Theaters

(1847), Ludwig Holberg (1857), Du deuhche Litaaiur der Gegtn*

wart (1859), and Menschen und Bucher (1862). Prutz also wrote

some dramas of little merit.

See R, von Gottschall, m Unsere Zeit (1872).

PRYNME, WILLIAM (1600-1669), English parliamentarian,

son of Thomas Prynne by Mane Sherston, was born at Swains-

wick near Bath in 1600 He was educated at Bath Grammar
School, matriculated at Oriel College, Oxford, m 1618, obtained

his B.A m 1621, was admitted a student of Lincobi’s Inn the

same year, and was called to the bar m 1628. He was Puntan
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to the core, with a tenacious memory, a strength of will bordering

upon obstinacy, and a want of sympathy with human nature

His first book. The Perpetuity of a Regenerate Man's Estate

(1627), defended one of the mam Calvmistic positions, and The

Unloveltness of Love-locks and Health*s Sickness (1628) attacked

prevailing fashions without any sense of proportion, treating

follies on the same footing as scandalous vices.

In 1629 Prynne came forward as the assailant of Arminianism

in doctrine and of ceremonialism in practice, and thus drew

down upon himself the anger of Laud. Histrio-mastix, published

m 1633, was a violent attack upon stage plays in general, in

which the author pointed out that kings and emperors who had

favoured the drama had been carried off by violent deaths, which

assertion might easily be interpreted as a warning to the king,

and applied a disgraceful epithet to actresses, which, as Henrietta

Maria was taking part in the rehearsal of a ballet, was supposed

to apply to the queen After a year’s imprisonment in the Tower
Prynne was sentenced by the star chamber on the 17th of

February 1634 to be imprisoned for life, and also to be fined

£5000, expelled from Lincoln’s Inn, rendered incapable of

returning to his profession, degraded from his degree in the

university of Oxford, and set in the pillory, where he was to

lose both his ears The latter portion of the sentence was carried

out on the 7th of May, and the rest of his punishment inflicted

except the exaction of the fine There is no reason to suppose

that his punishment was unpopular. In 1637 he was once more
m the star chamber, together with Bastwick and Burton In

A Dtvtne Tragedy lately acted he had attacked the Declaration

of Sports, and m News frotn ipswteh he had assailed Wren
and the bishops generally On the 30th of June a fresh sentence,

that had been delivered on the 14th, was executed The stumps

of Prynne ’s ears were shorn off in the pillory, and he was branded

on the cheeks with the letters S L
,
meaning seditious libePer,”

which Prynne, however, interpreted as stigmata laudts.

He was removed to Carnarvon Castle, and thence to Mont
Orgueil Castle in Jersey, where he occupied himself m writing

against popery.

Immediately upon the meeting of the Long Parliament m
1640 Prynne was liberated On the 28th of November he

entered London in triumph, and on the 2nd of March 1641,

reparation was voted by the Commons, at the expense of his

persecutors Prynne now attacked the bishops and the Roman
Catholics and defended the taking up of arms by the parliament

The words “Touch not mine anointed,” he declared in the

Vindication of Psalm cv, ver (1642), only commanded kings

not to oppress their subjects In 1643 he took an active part in

the proceedings against Nathaniel Fiennes for the surrender

of Bristol, and showed a vindictive energy in the prosecution

of Archbishop Laud He manipulated the evidence against

him, and having been entrusted with the search of Laud’s papers,

he published a garbled edition of the archbishop’s private
“ Diary,” entitled A Brevtaie of the Life of Archbishop Laud
He also published Hidden Works of Darkness brought to Light

in order to prejudice the archbishop’s case, and after his execu-

tion, Canterbury's Doom . an unfinished account of the

trial commissioned by the House of Commons. Prynne sup-

ported a national church controlled by the state, and issued a

series of tracts against independency, including in his attacks

Henry Burton his former fellow-sufferer in the pillory, John
Lilburne and John Goodwin [eg Independence Examined

(1644), Brief Animadversions on Mr John Goodwin's Theo-

inachta (1644), &c
]

He denounced Milton’s Divorce at

Pleasure

f

was answered in the Colasterion, and contemptuously

referred to in the sonnet “ On the Forcers of Conscience.”

He also opposed violently the Presbyterian system, and denied

the right of any Church to excommunicate except by leave of

the state [e,g Four Short Questions (1645), A Vindication of

Four Serious Questions ” (1645)]. He was throughout an enemy
of mdividual freedom in religion

Prynne took the side of the parliament against the army in

1647, supported the cause of the eleven impeached members,
and visited the university of Oxford as one of the parliamentary

commissioners On the 7th of November 1648 Prynne was
returned as member for Newport in Cornwall. He at once took

part against those who called for the execution of Charles, and
on the 6th of December delivered a speech of enormous length
in favour of conciliating the king The result was his inclusion

in Pride's Purge ” on the morning of the 6th, when, having
resisted to military violence, he was imprisoned. After recover-

ing his liberty Prynne retired to Swainswick On the 7th of

June 1649 he was assessed to the monthly contribution laid on
the country by parliament He not only refused to pay, but
published A Legal Vindication of the Liberties of Englandf
arguing that no tax could be raised without the consent of the

two houses In the same year he began a long account of

ancient parliaments, intended to reflect on the one in existence,

and in June 1650 he was imprisoned in Dunster Castle, afterwards
at Taunton, and in June 1651 at Pendennis Castle He was at

last offered his discharge on giving a bond of £1000 to do nothing
to the prejudice of the commonwealth This he refused, and
an unconditional order for his release was given on the i8th of

February 1653. After his release Prynne further expressed his

feelings in defence of advowsons and patrons, an attack on the

Quakers (1655), and in a pamphlet against the admission of the

Jews to England {A Short Demurrer to the Jews) issued m
1656 On the occasion of the offer of the crown to Cromwell he
issued King Richard the Third Revived (1657), and on the
creation of the new House of Lords A Plea for the Lords

(1658).

On the restoration of the Rump Parliament by the army of

the 7th of May 1659 fourteen of the secluded members, with
Prynne among them, claimed admittance The claim was
refused, but on the 9th, through the inadvertence of the door-

keepers, Prynne, Annesly and Hungerford succeeded in taking

their seats When they were observed the house purposely
adjourned for dinner In the afternoon the doors were found
guarded, the secluded members were not permitted to pass, and
a vote was at once taken that they should not again be allowed
to enter the house Wrathful at the failure of his protest and at

the continuance of the republican government, Prynne attacked
his adversaries fiercely in print. In England's Confusion, pub-
lished on the 30th of May 1659, in the True and Full Narrative,

and in The Brief Necessary Vindication, he gave long accounts of

the attempt to enter the house and of his ejection, while in the

Curtaine Drawne he held up the claims of the Rump to derision.

In Shuffling, Cutting and Dealing, 36th of May, he rejoiced at

the quarrels which he saw arising, for if you all complain I

hope I shall win at last ” Concordia discors pointed out the
absurdity of the constant tendency to multiply oaths, while

remonstrances,” “ narratives,” “ queries,” “ prescriptions,”

vindications,” ** declarations ” and “ statements ” were
scattered broadcast Upon the cry of the ” good old cause

’'

he IS especially sarcastic and severe in The True Good Old Cause
Rightly Stated and other pamphlets Loyalty Banished explains

itself. His activity and fearlessness in attackmg those in power
during this eventful year were remarkable, and an ironical

petition was circulated m Westminster Hall and the London
streets complaining of his indefatigable scribbling. On the 27th
of December Prynne made another fruitless attempt to take his

seat In obedience to the popular voice, however, on the 21st of

February 1660, the ejected members of 1648, led in triumph by
Prynne, wearing a basket-hilt sword, re-entered the houses

He supported the Restoration in this parliament, and in the

Convention Parliament, which met on the 25th of April 1660,

and in which he sat for Bath, he urged severe measures against

the regicides, and the exclusion of several individuals from the

Act of Indemnity He was foremost in support of the claims of

the Presbyterians and against the bishops; advocated the indis-

criminate infliction of penalties, and demanded that the officials

of the commonwealth should be compelled to refund their

salaries He was nominated a commissioner for disbanding the

army, and was appointed keeper of the records in the Tower, a

post in which he performed useful services.

Prynne was again returned as member for Bath on the 8th of
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May i66i, in spite of the vehement efforts of the Royalists

headed by Sir T. Bridge This parliament was bent upon the

humiliation of the Presbyterians, and Prynne appears in his

familiar character of protester On the i8th of this month he

moved that the Engagement, with the Solemn League and Cove-

nant, should be burned by the hangman. About the same time

he published a pamphlet advocating the reform of the Prayer

Book, while a tract issued on the 15th of July, Sundry Reasons

against the new intended Bill for governing and teforming Corpora-

Hons, was declared illegal, false, scandalous and seditious,

Prynne being censured, and only escaping punishment by sub-

mission The continued attacks upon the Presbyterians led

him to publish his Short, Sober, Pacific Examination of Exuber-

ances in the Common Prayer, as well as the Apology for Tender

Consciences touching Not Bowing at the Name of Jesus In 1662

there appeared also the Brevta parhamentana redivtva, possibly

a portion of the Brief Register of Parliamentary Writs, of which

the fourth and concluding volume was published in 1664 During

1663 he served constantly on committees, and was chairman of

the committee of supply in July, and again in April 1664.

In the third session Prynne was once more, on the 13th of

May 1664, censured for altering the draft of a bill relating to

public-houses after commitment, but the house again, upon his

submission remitted the offence, and he again appears on the com-
mittee of privileges in November and afterwards. In 1665 and
1666 he published the second and first volumes respectively of

the Exact Chronological Vindication and Historical Demonstration

of the supreme ecclesiastical jurisdiction exercised by the English

kings from the original planting of Christianity to the death of

Richard I. In the latter year especially he was very busy with

his pen agamst the Jesuits. In January 1667 he was one of three

appointed to manage the evidence at the hearing of the impeach-

ment of Lord Mordaunt, and in November of the same year spoke
in defence of Clarendon, so far as the sale of Dunkirk was con-

cerned, and opposed his banishment, and this appears to have
been the last time that he addressed the house In 1668 was
published his Aurum reginae or Records concerning Queen-gold,

the Brief Animadversions on Coke's Institutes in 1669, and the

History of King John, Henry III, and Edward I
,
m which the

power of the Crown over ecclesiastics was maintained, in 1670.

The date of the Abridgment of the Records of the Tcncer of London,
published 1689, doubtful, though the preface is dated 1656-

1657 Prynne died unmarried, in his lodgings at Lincoln's Inn,

on the 24th of October 1669, and was buried in the walk under
the chapel there He left one portion of his books to Lincoln’s

Inn and another to Oriel College His works number about 200
and occupy, together with the replies which they excited,

twenty-four columns in the catalogue of the British Museum
Lists of them are given in Wood’s Athenae Oxonienses (ed P.

Bliss), vol 111., and m Documents relating to the Proceedings against

William Prynne.

Bibliography—Article by C H Frith in the Diet of Nat
Bxo^aphy

^
Life of Prynne, in Wood’s Ath Oxon

^
cd by Bliss,

XU 044, Documents relating to the Proceedings against Prynne, ed
by S R Gardiner for the Camden Society (1877) ,

Hist of Swains-
wick, by R E. M Peach; Gardiner’s Hist of England, of the Civil

War and of the Commonwealth, Notes and Queries, 8th series, vol
via p 361 (“ Letter to Charles II , May 2, 1660 "), gth series, vol 11

p 336. (S R G
;
P C. Y

)

PRYOR, ROGER ATKINSON (1828- ), American jurist

and politician, was born near Petersburg, Virginia, on the 19th of

July 1828. He graduated at Hampden-Sidney College in 1845

and at the law school of the university of Virginia in 1848, and
m 1849 was admitted to the bar, but devoted himself for some
years to journalism. He served as a Democrat in the National

House of Representatives from December 1859 to March 1861,

and was re-elected for the succeeding term, but owing to the

secession of Virginia did not take his seat. He served m the

provisional confederate congress (1861) and also m the first

regular congress (1862) of the confederate constitution He
entered the confederate army as a colonel, became a bngadier-

general (April 16, 1862), and took part in the battles of Williams-

burg, Serven Pines, second Bull Run and Antietam Owing to a
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disagreement with President Davis he resigned his commission
in 1863, but entered General Fitzhugh Lee’s cavalry as a private

m August of that year He was t^en prisoner on the 28th of

November 1864, but was released on parole by order of the
president. In 1865 he removed to New York City, where he
practised law. He was judge of the New York court of common
pleas m 1890-1894, and of the New York supreme court m 1894-
1899. His wife, hara Agnes (Rice) Prj^or (b 1830), published

The Mother of Washington and her Times (1903), Reminiscences of

Peace and War (1904), The Birth of the Nation (1907)^ and My
Day Reminiscences of a Long Life(i 909)
PRYTANEUM and PRYTANIS (Gr root irpo, first or chief)

1. In general m ancient Greece, each state, city or village pos-

sessed its own central hearth and sacred fire, representing the

unity and vitality of the community. The fire (cf. at Rome the

fire in the temple of Vesta) was kept alight continuously,

tended by the king or members of his family (cf at Rome the
vestal virgins, originally perhaps the daughters of the king)

The building in which this fire was kept was the Prytaneum, and
the chieftain (the king or prytanis) probably made it his residence.

The word Prytanis (plur Prytaneis) is generally applied

specially to those who, after the abolition of absolute monarchy,
held the chief office in the state Rulers of this name are found
at Rhodes as late as the ist century b c The Prytaneum was
regarded as the religious and political centre of the community
and was thus the nucleus of all government, and the official

home ” of the whole people When members of the state went
forth to found a new colony they took with them a brand from
the Prytaneum altar to kindle the new fire in the colony

,
^ the

fatherless daughters of Aristides, who were regarded as children

of the state at Athens, were married from the Prytaneum as

from their home, Thucydides informs us (11 15) that in the

Synoecism of Theseus(seeAthens) the Prytanea of all the separate

communities were joined in the central Prytaneum of Athens

as a symbol of the union; foreign ambassadors and citizens who
had deserved especially well of the state were entertained m the

Pr>’taneum as public guests. In Achaea, this central hall was
called the Leiton (town hall), and a similar building is known
to have existed at Ehs This site of the Pr>^taneum at Athens
cannot be definitely fixed

;
it is generally supposed that in the

course of time several buildings bore the name The Prytaneum,
mentioned by Pausamas, and probably the original centre of the

ancient city, was situated somewhere east of the northern cliff

of the Acropolis Hence the frequent confusion with the Tholos
which was near the council chamber and was the residence of the

Prytaneis (see below) of the council Curtius places the original

Prytaneum south of the Acropolis in the Old Agora, speaks

of a second identical with the Tholos in the Cerameicus, and

regards that of Pausanius as a building of Roman times (Stadt-

geschichte, p 302) Wachsmuth holds the former view and

regards the Tholos as merely a dining-room for the Prytaneis in

the old democratic period Many authorities hold that the original

Prytaneum of the Cecropian city must have been on theAcropolis.

From Aristotle’s Constitution of Athens (ch 3) we know that the

Prytaneum was the official residence of the Archons, but, when
the new Agora was constructed (by Peisistratus ?), they took their

meals in the Thesmotheteum for the sake of convenience There

was also a court of justice called the court of the Pryteneum; all

that IS known of this court is that it tried murderers who could

not be found, and inanimate objects which had caused death.

Judging from its rather fanciful functions and from its name.

It IS probably a relic of the pre-historic jurisdiction of the

patnarch-king.

2. For the Prytaneis of the Boule and of the Naucraries, sec

BouLfe and Naucrary.
3. Prytaneia were court-fees paid when the prosecutor was

claiming a part of the penalty which the defendant would be

called upon to pay if he lost

4 Prytanis was also the name of a legendary king of

Sparta of the Eurypontid or Prochd line. He was the son oi

Eurypon and fourth in descent from Procles.

' Cf. Indian tribes of North America.
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Bibliography -—On the Prytaneum as the centre of an ancient

state sec article Firk, and rticrcnces in a paper {s v ) bv Frazer
ournal of Philology, 1885, xiv 28) For the site of the Athenian
see E Cnrtiiis, Attischa Studten, and an article by Scholl {Hermes,

V 340) ;
also general histories of Greece

PR2XMYsL» a town of Austna, in Galicm, 60 m W of Lemberg

hf rail- Pop, (1000), 46,2g«;, mostiv Polish It is situated on

the river San and is one of the strongest fortresses m Galicia

Przemysl is the seat of a Roman Catholic and of a Greek uniat

bishop, and has a Roman Catholic cathedral, begun in 1460.

The industries comprise the manufacture of machinery, liqueurs

and spodium or tutty, the refining of naphtha, com-milhng and
the sawing of timber llie trade is chiefly m timber, com,
leather and linen. On the hill above the town are the rums of an
old castle, said to have been founded by Casimir the Great

Przemy^l, one of the oldest tovms in Gahcia, claims to have
been founded in the 8th century, and was at one time capital of a
large independent principality ra«^im!r the Great and other

Polish princes endowed it with privileges similar to those of

Cracow, and it attained a high degree of prosperity In the 17th

century its importance was destroyed by inroads of Tatars,

Cossacks and Swedes
PRZHEVALSK, formerly Karakol (renamed in 1889), a town

of Russian Turkestan, m the province of Semiryechensk, 8 m
S.E. of Lake Issyk-kul. Nikolai Pr/hevalsky (F^zevalsky qv)y
the Russian explorer m Central Asia, died here in 1889, and a

monument has been erected to his memory It is a growing

town, and had in 1897 a population of 7985.
PSALM (from the Gr word i^aXActv, to play the harp), the

name used to designate the religious poems of the Hebrews,

whkh are contained in the Psalter (see Psalms, Book: or)

Modern collections of religious poetry sometimes bear the title

of Psalms and Hymns, but these are always more or less directly

connected with the actual Psalms of David. Longfellow wrote

"‘A Psalm of Life’’ (t^39)> which was an intimate confession

of the religious aspirations of the author The Psaurnes of

Clement Marot (1538) were curious adaptations of Hebrew ideas

l<y French forms of the epigram and the madrigal. But it is

doubtful whether the psalm, as distinguished from the Hebrew
Psaltery can be said to have any independent existence It is

loosely used to describe any exalted strain of devotional melody
(See also Hymns )

PSALMAlfAZAR, GEORGE (c 1679-1763), French adventurer,

was bom about 1679, probably in Languedoc According to

his own account he was sent in his seventh year to a free school

taught by two Franciscan monks, after which he was educated

m a Jesuit college
^

in an archiepiscopai city On leaving

college he became a private tutor He assumed personations

m order to obtain money, his first being that of a pilgrim to Rome
Afterwards he travelled through Germany, Brabant and Flanders

in the character of a Japanese convert. At Li6ge he enlisted

m the Dutch service, shortly after which he posed as an uncon-
verted Japanese At Sluys he made the acquaintance of a
Scottish chaplain', by whom he was brought over to England andi

introduced to the bishop of Ixindon Having undisrgone

conversion to Christianity, he was employed by the bishop to

translate the Church catechism into what was supposed to be the

Japanese language In 1704 he published a fictitious Historical

and Geographical Description of FormosOy and was shortly after-

wards sent to Oxford In 1707 he published' Dialogue between

a Japanese and a Formosan There also- appeared, without date,

An Inquiry tnio the Objections agatnst George Psalmanazar of

Formosa, with George Psalmanazar^s Answer, His pretensions

were from the beginning doubted by many, and when exposure
wi» inevitable he made a full confession Throughout the rest

of his life he exhibited, according to Dr Samuel Johnson, asi

reported'by Mrs Piozzi, ** a piety, penitence, and virtue exceeding

^most what we read as wonderful in the lives of the saihts/*

Psalmanazar published Essays on Scripteeral Subjects (1753),
contributed various articles to the Ancient Universal History,

and completed Palmer’s Rkstory of Printings He died m London
on the 3rd of May 1763 His memoirs appeared m 1764 under
the title. Memoirs of , commonly hnown>by the name of George

Psalmanazar, but do not disclose his real name or tlie place
of his birth.

PSALMS, BOOK OF, or Psalter, the first book of the Hagio-
grapha in the Hebrew Bible.

Title and Traditional Authorship ,—The Hebrew title of the

book IS n'bnn, tehtlllm, or ** the book of hymns,’’ or

rather songs of praise.” ^ The singular nbnn ig properly

the infinitive or nomen verht of a verb employed in the
technical language of the Temple service for the execution of a
jubilant song of praise to the accompaniment of music and the
(blare of the priestly trumpets (i Chron xvi. 4 seq

, xxv. 3;
' 2 Chron. v 1 2 seq ) The name is not therefore equally applicable

to all psalms, and in the later Jewish ritual the synonym Hnllel

specially designates two series of psalms,, cxiii.-cxvin. and'

cxlvi -cl
,
of which the former was sung at the three great feasts

—the encaenia and the new moon, and the latter at the daily
morning prayer That the whole book is named praises ” is

clearly due to the fact that it was the manual of the Temple
service of song, m which praise was the leading feature But
for an individual psalm the* usual name is (m the Bible

only in titles of psalms), which is applicable to any piece designed
to be sung to a musical accompaniment Of this woul xj/aX/xos,

“ psalm,” IS a translation, and in the Greek Bible the whole book
IS called if/akfioL or xf/aXrYjpLovJ^ The title xpaXpLot or pipXo^
ipaXfxtZv is used in the New Testament (Luke xx 42, xxiv 44;
Acts 1 20), but in Heb iv. 7 we find another title, namely
“ David ” Hippolytus tells us that m his time most Christians

said
**
the Psalms of David,” and believed the whole book to be

his, but this title and belief are both of Jewish origin, for in

2 Macc 11 13 Ttt Tov iXavlS means the Psalter, and the title of the

apocryphal Psalter of Solomon ” implies that the previously

existing Psalter was ascribed to David Jewish tradition does
not make David the author of all the Psalms, but as he was
regarded as the found'er and legislator of the Temple psalmody
(i Chron

,
ul supra; Ezra 111 10; Neh xii 36, 45 seq

,
Ecdus

xlvii. 8 seq ), so also he wis held to have completed and arranged
the whole book, though according to Talmudic tradition ^ he
incorporated psalms by ten other authors, Adam, Melchizedek,

Abraham, Moses, Ileman, Jeduthun, Asaph, and the three sons

of Korah. With this it agrees that the titles of the psalms name
no one later than Solomon, and even he is not recognized as a
psalmodist by the most ancient tradition, that of the I XX.,
which omits him from the title of Ps cxxvii and makes Ps Ixxii

be written not by him but of him. The details of the tradition

of authorship show considerable variation, according to the

Talmudic view Adam is author of the Sabbath psalm, xcii

,

and Melchizedek of Ps. cx
,
while Abraham is identified with

Ethan the Ezrahite (Ps Ixxxix
)

But,^ according to older

Jewish tradition attested by Origen,'* Ps. xcii is by M'oses^ to

whom are assigned Pss xc -c inclusive, according to a general

rule that all anonymous pieces are by the* same hand witli the

nearest preceding psalm whose author is named, and Ps cx.,

which by its title is Davidic, seems to have l>een given to Melchi-

zedek to avoid the dilemma of Matt. xxiu4i seq. Ongen’s rule

accounts for all the P^ms exc^)t 1. and 11., which w^ere sometimes
reckoned as one poem (Acts xiii 33 m the Western text

;
Ongen

;

B Berahhoth, f 9b ), and appear to have been ascribed to David'

(Acts IV 2O
The opinion of Jerome {Praef, in ps, /fr&.)'and other Christian*

writers that the collector of the Psalter was Ezra does not seem
to rest on Jewish tradition.

Nature and Origin of the Collection —Whatever may be the value
of the titles to individual psahns, there can be no q’uestion that tho
tradition that the Psalter was collected by David is not histoneal^

1 Hippol
,
ed Lag

, p. 188; Euseb H.E. vi 25, 2, Epiph^ Meno
et Pond, § 23, Jerome's preface to Psalt^ juxia Hebraeos

* Similarly in the Syriac Bible the t^tl« is maemdre
® The passages arc collected in Kimhi's preface to his eontmentary

on the Psalms, ed Schiller-Srinessr. Cambridge
• Opp 11 yi4 seq

,
ed. Ruej dj iwppoh ut Jerome. Epi cxii<

{ed Cy^ ), and Proof . tn MoU .
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for no one donbts that some of the Psalms date from after the Baby-
lonian exile The truth that underlies the tradition is that the
collection IS essentially the liymn-book of the second 1 cmplc,* and
it was therefore ascribed to David, because it was asBumed, as we
see clearly from Chronicles, that the order of worship in the second
Temple was the same as in the first, and had David as its father

as B^ses completed the law of Israel for all time before the people
entered Canaan, so David completed the theory and contents of

the Temple psalmody before the Temple itself was built Wlien we
thus understand its ongin, the tradition becomes really instructive,

and may be translated into a statement which throws light on a
number of points connected with the book, namely, that the Psalter

was (^ally, at least) collected with a liturgical puipose. Thus,
though the Psalms represent a great range of indiviclual religious

experience, they avoid such situations and expressions as are too

unique to be used in acts of public devotion. Many of the Psalms
are doxologies or the kke, expressly written for the Temple, others
arc made up of extracts from older poems in a way perfectly natural
in a hymn-^book, but otherwise hardly intelhgible Such ancient
hymns as Exod xv i sqq

,
Judg v

,
i Sam ii i sqq

,
arc not

included in the collection, though motives from them vre embodied
in more modern psalms the interest of the collector, we see, was not
historical but liturgical

The question now arises Was the collection a single act or is the
Psalter made up of several older collections ? And here we have
first to observe that in the Hebrew text the Psalter is divided into
five books, each of which closes with a doxology The scheme of

the whole IS as follows —
Book 1 ,

Pss 1 -xh
,
all these arc ascribed to David except i , n , x

(which IS really part of ix), xxxm (ascribed to David in LXX );

doxology, xh 13 Book 11, Pss xlii-lxxu of these xlii -xlix

are ascribed to the Korahites (xhii being part of xlii ), 1 to Asaph,
li -Ixxi to David (except I'xvi

,
Ixvii

,
Ixxi anonymous, in LXX the

last two bear David's name), Ixxil to Solomon, doxology, Ixxii 18,

19 followed by the subscription The prayers of David the son of

Jesse arc ended " Book III
,
Pss Ixxiii -Ixxxix

,
here Ixxiii -

Ixxxni bear the name of Asaph, Ixxxiv
,
Ixxxv

,
I'xxxvii

,
Ixxxvni

that of the Korahites, Ixxxvi of David, Ixxxviu of Ilcman, Ixxxix
of Etlian, doxology, Ixxxix 52 Book IV, Pss \c cvi all are
anonymous except xc (Moses), ci

,
ciu (David) —LXX gives also

CIV to David, here the doxology is peculiar, “ Blessed be Jehovah
God of Israel from everlasting and to everlasting And let all the

people say Amen, Hallelujah " Book V
,
Pss cvii -d. of these

cvui -cx
,
exxu

,
cxxiv ,

cxxxi
,
cxxxin

,
cxxxvm -cxlv are ascribed

to David and cxxvu to Solomon, and exx cxxxiv arc pilgrimage
psalms, LXX. varies considerably from the Hebrew as to the psalms
to be ascribed to David

,
the book closes with a group of doxological

psalms
The division into five books was known to Ilippolytus, but a closer

examination of the doxologies sliows that it does not represent the
original schc mo of the Psalter

,
for, while the doxologies to the first

tliree books are no part of the psahns to which they arc attaclicd, but
really mark the ond of a book 111 a. pious fashion not uncommon m
Eastern literature?, that to book IV., with its rubric addressed to the
people, plainly belongs to the psalm, or rather to its liturgical execu-
tion, and docs not therefore really mark the close of a collection once
separate In point of fact books IV and V have so many common
characters that there is every reason to regard them as a single groat
group. Agam

,
themam part of books IIw and III (Pss xlii -Ixxxm

)

IS distinguished from the rest of the Psalter by habitually avoiding
the name Jehovah (the Lord) and using Elohim (God) instead, even
in cases like Ps I 7, whore *’ I am Jehovah thy God " of Exod xx 2

IS quoted but changed very awkwardly to “ I am God thy God "

This IS not due to the authors of Uie mdividual psalms, but to an
editor, for Ps* lui is only another recension of Ps xiv

, and Ps Ixx
repeats part of Ps xl

,
and here Jehovah is six times changed to

Elohim; while the opposite change happens but once The Elohim
paaims, tlven, have undergone a common editorial treatment, dis-

tinguishing them from the rest of the Psalter And they make up Uic
mass of b^ks II. and III

,
the^remainmg psalms, Ixxxiv -Ixxxix

,

appeanng to be a sort of appendix. But when we look at the Elohim^
psalms more nearly, we see that they contain two distinct elements,
Davidic psalms and psalms ascribed to the Levitioal choirs (sons of

Korah, Asaph) Th6 Davidic collection as wc have it splits the
Levitical psalms mto two groups and actually divides the Asaphic
Pa L from the mam Asaphic coUectipn, IxxuL-Ixxxm. This order
can hardly be original, especially as the Davidic Elohim psalms have
a. separate subscription (Ps Ixxu. 20) But if we remove them wc
get a eositinuous Dody of Leviitical Elohim psalms, or rather two
coUections, the first Korahitic and the second Asaphic, to which there
have been added by* way of appendix by a non-Elohistic editor a
suppleittentary groupi of Koralute psalms and. one psalm (certainly

lat^ asenbed to David The formation of books Iv and Y is cer-

tainly later than the Elohistic redaction of books II and III
, for

cviu is made up of two Elohim psalms (fvn. 7-1 1, loc. 5^12) %n the

Eiohiske faftn, though the last two books of the Psalter aregenorally

' This must be understood of the whole colloGtioiL as completed,
not of all Its component parts.—[R H K]

Jehovistic We can thus distinguish the following steps in the
redaction (a) the formation of a Davidic collection (book 1 )

with a
closing doxology

, (6) a second Davulic collection (h Ixxii
)
with

doxology and subscription
,

(c) a twofold Levitical collection (xhi -
xlix

,
1 ,
Ixxm -Ixxxm

) ;
(rf) an Elohistic redaction and combination

of {b) and (c)
,

(e) the addition of a non-Elohistic supplement to
with a doxology

, (/) a collection later than (d)

,

consisting of books
IV and V And finally the anonymous psalms 1 , 11 ,

which as
anonymous were hardly an 01 igmal i>art of book T

, may have lieen

prefixed' after the whole Psalter was completed We see, too, that
it IS only m the latest collection (books IV and V ) that anony-
mity IS the rule, and titles, especially titles with names, occur only
sporadically Elsewhere the titles run m senes and correspond to
the limits of older collections

Date of the Collection —An infenor limit for the final collection is
given by the Scptuagint translation. But this translation was not
written all at once, and its history is obscure, we only know from
the prologue to Ecclesiasticus that the Hagiographa, and doubtless
therefore the Psalter, were read in Greek m Lgypt about 130 b c
or somewhat later ^ And the Greek Psalter, though it contains one
apocryphal psalm at the close, is essentially the same as the Hebrew

;

(here is nothing to suggest that the Greek was first translated from
a less complete Psalter and afterward!* extended to agree with
the extant Hebrew It is therefore reasonable to hold that the
Hebrew Psalter was completed and recognized as an authoritative
collection long enough before 130 BC to allow of its passing to the
Greek-speaking Jews m Alexandria Ikjyond this the exteruoi
evidence for the completion of the collection does not carry us

(W K S)

But there is absolutely no necessity for supposmg that when
the grandson of Ben .Sira reached Egypt the Psalter had been
translated into Greek for any considerable time. Indeed it is

at least equally probable that it was the recent translation of

some of the poetical hooks of the Old Testament which fired him
with a desire to translate tus grandfather’s book, and perhaps add
the work of a member of the family to the Bible of the Egyptian

Jews It appears indeed from i Chron xvi., 2 Chron vi 41, 42,

that various psalms belonging to books IV and V were current in

the time of the Chronicler Unfortunately, hov,e\er, it is im-

possible to date the Book of Chronicles with certainty. The
argument that the Chroni( ler must have been contemporary with
the last persons named m his book is by no means convincmjgf,

and on the other hand his account of the Temple services, m
which he seems to be describing the Temple of his own days,

harmonizes far better with a date at the end of the third, or

even in the second, century b c, than with the close of the Persian

or the beginning of the Greek period For the impression

which we get from Nehemiah’s memoirs is that in his days the

community at Jerusalem was m the main po\erty-stricken, while

Malachi’s exhortations to the people to pay their dues to the

priests implies that in the middle of the fifth century B c the

Temple was by no means w^ealthy But m the comparative

peace and freedom of the 3rd century b c. the condition of

Jerusalem w^as greatly ameliorated Wealth accumulated to

such a d^ree that Simon the son of Oniah was enabled

practically to rebuild the Temple, and to maintain its services

with a grandeur of ritual which they had probably never known
before It must be admitted that the gorgeousness of ntual

I

descTibed by the Chronicler is far more in harmony with the

days ef Simon tiiaji with any previous post-exihc period*. How
jlate the Chronicler wrote cannot perhaps be determined, but

jit IS, at all events, impossible to prove that the author of

I
Ecclesiasticus was acquamteefwith his work. Ben Sira indeed m

I his list of worthies mentions Zerubbabel, Joshua andNehcmiah;

I

but Zerubbabel and Joshua he must have known from the books

,

of Haggai and Zechanah^ and he may well have been acquainted
' with that document relating to Nehemiah which the Chronicler

,
incorporated with his book Ben Sira’s omission of the name of

Ezra raidier militates against the' supposition that he had the

iGiromcler’a book before him when he wrote The conflict

between Saduceeism and the sophertm was hardly so intense

m his days as to warrant the supposition that he omitted the

name of Ezra intentionally Moreover, it is not certain that

the psalms that the Chromcler quotes (xcvi., cv., cvi., cxxxn )

* The text of the passage hrobscure and in part corrupt, but the

La;tm “ cum multum tempons ibi fuissenr *' probably expresses the
author's^ meaning A mendf has written to the author that for

auyXpoAaras we ought perhaps to read iyxpopleus



536 PSALMS,
already existed in their place in our Psalter, or that Ps. cvi. even
existed in its present form

Other evidence of date is to be found in the Levitical psalms

of the Elohistic collection. These, as we have seen, form two
groups, referred to the sons of Korah and to Asaph Tn Nehe-

miah \ii 46 Asaph is taken to be a contemporary of David and
chief of the singers of his time, and in i Chron xxv. i seq one

of the three chief singers belonging to the three great I^vitical

houses But the older history knows nothing of an individual

Asaph; in Ezra 11 41 the gild of singers as a whole is called

Bne Asaph, as it was apparently in the time of Nehemiah (Neh.

XI. 22, Heb )
^ The singers or Asaphitcs are at this time still

distinguished from the Levites; the oldest attempt to incorpoiate

them with that tribe appears m Exod, vi. 24, where Abiasaph

—

that is, the eponym of the gild of Asaphites—is made one of

the three sons of Korah But when singers and Levites were

fused the Asaphites ceased to be the only singers, and ultimately,

as we see m Chronicles, they were distinguished from the Korah-

ites and reckoned to Gershom (i Chron. vi.), while the head of

the Korahites is Heman, as in the title of Ps. Ixxxviii. It is

only in the appendix to the Elohislic psalm-book that we find

Heman and Ethan side by side with Asaph, as in the Chronicles,

but this does not necessarily prove that the body of the collection

originated when there were only two gilds of singers.

But here it becomes necessary to ask what is the precise meaning
which we are to assign to the phrases, " to David," " to Asaph,"
" to the sons of Korah *' We certainly need not suppose that the
Davidic, Asaphic and Korahite psalms severally once existed as
separate books, for. if this had been the case, it is probable that
the ascription would not have been prefixed to each separate
psalm, but rather to the head of each collection (cf Prov 1 i, x i

,

xxv. i), together with some such note at the end as is found m Job
XXXI 40. Ps Ixxii 20; moreover we should be compelled to assent
to the view expressed in the Oxford Dictionary that those psalms

which have the heading HVDIdS (A V "to "—R V " for "—" the

chief Musician '*) also onginally formed a separate collection But
against this explanation of the heading nVJoS there is an almost

insuperable objection; for, since both the first and second books
contain psalms with this heading, it is clear that the Chief
Musician^—or Director's—Psalter " must have been in existence
before cither of these books, in which case, apart from the difficulty

of the antiquity which we should be compelled to assign to this earliest

Psalter, it is impossible to understand on what principle the first book
of Psalms was formed If the compiler of the first book aimed simply
at making a collection of Davidic psalms from a major Psalter com-
piled by the " Director," why should he have deliberately rejected
a number of Davidic psalms (Ps li sqq ) which, ex hypothesis lay before
him in this Psalter ' It is surely as difficult to suppose that the
Davidic psalms of the fiist book are a selection made from a greater
collection of such psalms contained in the " Director’s Psalter " as
It IS to imagine that St Mark’s Gospel is an abridgment of St

Matthew's It is true that the preposition " to "
( S ) may denote

authorship, as it does apparently in Isaiah xxxviii g Hab in i,

but it certainly has a much wider meaning, and indeed in some cases
the idea of authorship is out of the question, for the psalms ascribed
to the Korahites can scarcely have been supposed to be the joint
composition of that body Moreover, it is very doubtful whether
the word can be translated " Director " In x Chron xv 21

the verb of which nV3D is the participle is used of the duly which

was discharged by Mattithiah, Eliphclehu, Miknciah, Obed-cdom,
Jeiel and Azaziah (and perhaps, if verse 20 is to be taken in close
connexion with verse 21, by Zecharaiah, Aael, Shemiramoth,
Jcicl, Unni, Eliab, Maaseiah and Benaiah also) on one definite
occasion. Unfortunately the exact nature of these men's per-
formances IS not quite clear, for it is said to have oeen connected
with " harps set to the sheminith," or according to another inter-
pretation, with " harps over the tenors " But whatever the obscure
expression may mean, cannot here mean to "direct,"

for a choir with six " directors " would have been a veritable bear-

garden Obviously the word nVi!? must refer to something in the

music
;
and inasmuch as the cymbals were for the purpose of produc-

ing a volume of sound (y'DK^nS), it is reasonable to suppose that the

> The threefold division of the singers appears in the same list

according to the Hebrew text of verse 17, but the occurrence of
jeduthun as a proper name instead of a musical note is suspicious,
and makes the text of LXX preferable The first clear trace of
the triple choir is therefore m Neh xii 24
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musicians with treble lutes and with harps an octave lower for with
lutes and haips over the sopranos and tenors respectively) were to
lead the singers in giving out the melody If this explanation be
correct—and it certainly accords best with the meanmg of in

I Chron. xv 21—the HViD will be that pait of the orchestra which

played the melody to be sung, virtually corresponding, mutaiis
mutandis, to what wc now call the choir organ, and we need not com-
plicate the compilation of the Psalter by postulating an altogether

unnecessary " Director's Psalter " Now we have scon that the ^

prefixed to n!)p '33 cannot refei to authorship, we seem therefore

shut up to one of two alternatives, either the psalms inscribed

nop belonged to the rSpertoire of the Korahites, or they were
intended to be sung in the Korahite style It is indeed possible
that each division of the Levitical singers had its own collection,
but this is hardly probable unless we are to suppose that they
never officiated simultaneously, in which case we should ceitainly
have expected that the psalm quoted by the Chronicler (i Chron
XVI

)
would be included in the Asaphic collection But there is no

difficulty in supposing tliat each division of the Levitical musicians
had its own traditional music, certain instruments being peculiar
to the one and certain to the other, in which case the assignment of
a psalm to the Asaphites or Korahites will merely denote thejsort
of music to which it IS set In like manner it is not improbable that

meant onginally " to be sung in the Davidic mode ", 2 that is,

perhaps, " with harp accompaniment " (cf i Sam xvi 16), 01, since
the Chronicler asermes to David the initiation of the Temple music,
" in the oldest traditional mode " Under such circumstances,
however, a confusion would easily arise between the composer of the
tune and the author

;
and when once the idea had arisen that David

was the author of psalms, it would be natural to endeavour to dis-

cover in the story of his life suitable occasions for their composition
The interpretation of the titles here suggested removes an objec-

tion brought against the assumption ot a Maccabaean date for

certain psalms, which lays stress on the fact that some of them
e g Vs xliv

,
are written in a time of the deepest dejection, and yet

are psalms of the Temple choirs, whereas, when the Temple was
rc-opened for worship, alter its profanation by Antioclius, the Jews
were victorious, and a much more joyful tone was appropriate

For if the titles nip '33^, &c
,
do not denote that the psalms so

inscribed wore collected by the Temple choirs, there is no evidence
that these psalms were originally sung in the Temple The earlier

collections of psalms may well have been used first in synagogues,
and only adapted to the Temple worship when they had become part
of the devotional life of the people It is noteworthy that the psalms
quoted by the Chronicler belong to the last collection, books iV and
V ,

which, as a whole, is far more suitable for liturgical use
Since, then, the existence of separate books of psalms anterior to

the present divisions of the Psalter is very doubtful, we must look
for other eMdenccs of date Now, both the Korahite and Asaphic
groups of psalms are remarkable that they hardly contain any recog-
nition of present sin on the part of the community of Jewish faith

—

though they do confess the sin of Israel in the past—but arc exercised

with the ODservation that prospenty does not follow righteousness

cither in the case of the individual (xlix
,
Ixxiii

)
or in that of the

nation, which suffers notwithstanding its loyalty to God, or even on
account thereof (xliv

,
Ixxix

)
Now the rise of the problems

of individual faith is the mark of the age that followed Jeremiah,
while the confident assertion of national righteousness under mis-

fortune IS a charactcnstic mark of pious Judaism after Ezra, in the
penod of the law but not earlier Malachi, Ezra and Nehemiah,
like Haggai and Zechariah, arc still very far fiom holding that the
sm of Israel lies all in the past Again, a considerable number of

these psalms (xliv , Ixxiv ,
Ixxix

,
Ixxx

)
point to an historical situa-

tion which can be very definitely realized They are post-exilic

in their whole tone and belong to a time when prophecy had ceased

and the synagogue worship was fully cstabfished (Ixxiv 8, 9)
But the Jews are no longer the obedient slaves of the oppressing

power, there has been a national rising and armies have gone forth

to battle Yet God has not gone forth with them the heathen
have been victorious, blood has flowed like water round Jerusalem,

the Temple has been defiled, and these disasters assume the character

of a rel^ious persecution These details would fit the time of

religious persecution under Antiochus, to which indeed Ps Ixxiv is

referred (as a prophecy) in i Macc vit 16 It is contended by those

who, like the late Professor W Robertson Smith, are opposed to

the dating of any psalms of the second collection in the Maccabaean
penod, that, since they arc post-exilic, there is one and only ono
time in the Persian penod to which they can be referred, viz that

of the great civil wars under Artaxerxes III Ochus (middle of 4tli

confirmation of this explanation of the titles may be found

in the fact that in place of (Ps xxxix i) we find in Ixu. i,

Ixxvu I, the latter expression being apparently an abbre-

viation of )!inn'
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century n c ) But there is no evidence that the Jews were involved
m these, for the account which Josephus gives of Bagoses* oppres-

sion of the Jews represents the trouble as having arisen originally

from internal dissensions, and does not hint at anything of the
natuio of a rebellion against Persia Moreover, the statement of

Eusebius (Chron anno 1658 Abr
)

that Artaxerxes Ochus m the
course of his campaign against Egypt transported a detachment of

Jews to Hyreania docs not prove that Judaea as a whole had revolted
There is nothing even to connect these Jews with Palestine, they
may have formed a part of the very considerable Jewish community
hich we know to have been settled in Egypt as early as the 5th

century n c On the other liand, it is extremely improbable that
the Jews of Judaea, whom Nehcmiah had entirely detached from
their immediate neighbours, would have taken pait in any general
rising against Persia Between them and the Samaritans on the
north and the Edomites on the south there was the most implacable
hostility, which would probably be sufficient in itself to keep them
from joining in the revolts in which othc r pai ts of Syria were involved
Moreover, even if the jev^s had revolted, it cannot fairly be main-
tained that such a revolt must necessaiilv have had a religious

character Even Josephus does not say that the Persians tne^ to
interfere with the lcwt» in the excicisc of their icligion

,
and nothing

less than this would satisfy the language of Ps xhv 22 “ Yea, for

thy sake are we killed all the day long," &c On the other hand,
not only is the atmosphere of the second collection of psalms as a
whole the atmosphere of godly Judaism in the 2nd century bc,
but it may fairlv be claimed that this colUction contains many
psalms which may natuially bc interpreted in the hght of the history
of that period, of which no satisfactory explanation (m then details)

can bc given if they are assigned to any other time Thus, for

example, Ps xhv, with its description of the sufferings of the
1 ight(*ous for God's sake, would be perfectly .ippiopnate in the mouth
of one of the " godly " (Hasidtm) about 167 b c Ps xlv

,
though the

unsoundness of the text in certain parts makes it difficult to speak
with certainty, would suit the mairiage of Alexander Balas at Ptole-
mais m 150 B c

,
at which the high priest Jonathan was present as

an honoured guest In this connexion verse 10 is particularly
appropriate as addiessed to an Egyptian princess whose forefathers,

thougn their rule had not on the whole been tyrannical, had been
regaidcd by the Jews as heathen oppressors Again, r*s lx

, with
its ideal description of Jehovah's kingdom as including Gilead,
Samaria, Moab, Edom and Philistia, though the ideal was not realized

till the days of John Hyreanus, would be quite appropriate m the
mouth of a Maccabaean patriot The author of Ps Ixvm would
seem to have been inspired by the sight or the description of the
never-to-be-forgotten procession of the Mciorious Maccabees in

164 B c to rcdedicate the dcscciatcd Temple Hence the taunt to
Bashan, the stronghold of the Seleucid government, hence the men-
tion of Judah and Benjamin with the two Galilaean tubes Zcbulon
and Naphlah (as in Isa ix i—a passage which on independent
grounds has been assigned to the time of Simon MaccabaeusL while
schismatic Samaria is completely ignored The histoncal back-
ground of Ps Ixxix IS apparently the same as that of Ps xhv
Again, Ps Ixxxvii would seem to date from a time when the Jews,
having won freedom to worship God, were able to look forward to
the conversion of their former oppressors (cf Isa xi , xix

)
That

this psalm was composed at least as late as the 31 d century b c is

made probable by the name here given to Egypt, Rahab Having
regard to Job ix 13, xxvi 12, Isa li 9, there can bc little doubt
that Rahab is the (? I’alcstinian) name of TiSmat the dragon of the
abyss the natural symbol of the pow er of darkness, or of the kingdom
of the vNorld as opposed to the kingdom of the people of the saints

of the Most High God It is extremely improbable that such a
name was applied to Egypt simply because Egypt possessed the
crocodile The origin of its application must bc sought in a time
when Egypt w'as legardexi as hostile to the people of the Lord

—

that IS to say, during the Ptolemaic rule over Palestine These
considerations, in addition to numerous phrases and expressions
which cannot here be noticed, of which the full force can only be
felt by those who have specially studied the Maccabaean penod and
those other portions of the Old Testament, such as Zeeh ix -xiv ,

which may plausibly be assigned to it, make it almost certam that
the second collection of psalms was made not earlier than the time
of Jonathan or even of Simon
Now books IV and V arc, as wc have seen, later than the Elohistic

redaction of books II and III
,
so that the collection of the last part

of the Psalter must, if our argument up to this point is sound, fall

within the second half of the 2nd century b c And here it is to
be nolexl that though no part of the Psalter shows clearer maiks of a
liturgical purpose, we find that in books IV and V the musical
titles have entirely disappeared This docs not necessarily prov’c
that " the technical terms of the Temple music had gone out of use,
presumably because they were already become unintelligible, as
they were when the Septuagint version was made "

j
for it docs not

follow that technical musical terms which had originated in the
romplo at Jerusalem and were intelligible in Palestine would hav^c
been understood in Egypt The absence of the musical titles,

however, may be taken as an indication that the last collection of
psalms was formed in a different place from that in which the earlier
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collections had arisc^ and if. as seems probable we may identify
this place with the Temple at Jerusalem, the abstnee of musical
titles IS easily explained, for the number of slolled musicians who
there ministered, and who would, of course, possess the tradition of
the various modes and tones would make precise musical directions

superfluous On the other hand, in a collection intended for s\na-
gogue use—and the second collection of psalms is as a whole far more
suitable to a synagogue than to the Temple—where there v\ould not
be a large choir and orchestra of skilled musicians, it would obviously
bc desirable to state whether the psalm was to be sung to a Davidic,
Asaphic or Korahitc tone, or to give the name of a melody appro-
priate to It Again, the general tone of large parts of this collection

is much more cheerful than that of the Elohistic psalm-book It

begins with a psalm (xc )
ascribed in the title to Moses, and seemingly

designed to express feelings appropriate to a situation analogous to

that of the Israelites when, after the w ear/ march through the wilder-

ness, they stood on the borders of the promised land It looks
back on a time of great trouble and forward to a brighter future
In some of the following psalms there are still references to deeds of

oppression and violence, but more generally Israel appears as liappv

under the law The problems of divine justice are no longer burning
qu< stions, the iighteousness of God is seen in the peaceful fehcitv

of the pious (xci
,
xcii

,
&c ) Israel, indeed, is still scattered and not

triumphant over the heathen, but even in the dispersion the Jews
are under a mild rule (cvi 46) ,

and the commercial activ ity of the
nation has begun to develop beyond the seas (cvii 26 seq

)
But

some of the psalms refer to a time of struggle and victory In 1^
cxvm Israel, led by the house of Aaron—this is a notable point

—

has emerged triumphant from a desperate conflict, and celebrates at
the Temple a great day of rejoicing for the unhoped-for victory

in Ps exhx the saints are pictured with the praises of God in their
tliroat and a sharp sword in their hands to take vengeance on
the heathen, to bind their kings and nobles, and exercise
against them the judgment written in prophecy Such an enthusiasm
01 mihtant piety, plainly based on actua^ successes of Israel

and the house of Aaion, can only be referred to the first victoncs
of the Maccabees, culminating in the purification of the Temple
m 164 B c This restoration of the worship of the national
sanctuary, under circumstances lliat inspircxl religious feelings very
different from those of any other gene‘ration since the return from
Babylon, might most naturally be followed by an extension of the
Temple psalmody, it certainly was followed by some bturgical inno-

vations, for the solemn service of dedication on the 25th dav of Chisleu
was made the pattern of a new' annual feast (that mentioned m John
X 22). In later tunes the psalms for the encaenia or feast of dedica-
tion embraced Ps xxx and the hallel Pss cxui -cxvm

;
and though

XXX may have been adapted from a collecliou already existing,

there IS cv cry reason to think that the hallel, which especially m its

closing part contains allusions that fit no other time so well, w'as

first arranged for the same ceremony The course of the subsequent
history makes it very intelligible tliat the Psalter w'as finally closed,

as we have seen from the date of the Greek version that it must have
been, within a few years at most after this great event * From the
time of Hyreanus downwards the ideal of the princely high pnests
became more and more divergent from the ideal of the pious in

Israel, and in the Psalter of Solomon we see religious poetry turned
against the lords of the Temple and its worship

All this does not, of course, imply that there .ire not in books IV
and V any pieces older than the completion of books 11 and III

,

for the complisition of a poem and its acceptance as part of the Lev iti-

cal liturgy arc not necessarily coincident in date except in psalms
written with a direct liturgical purpose In the fifteen ‘ songs of

dcgrcHJS " (Pss exx -cxxxiv
)
we have a case in point According

to the Mishna (Mtddoth 11 5) and other Jewish traditions, these
psalms were sung by the Levites at the Feast of Tabernacles on the
fifteen steps or degrees that led from the women's to the men's
court But when wc look at the psalms themselves we see that tliey

must originally have been a hymn-book, not for the Levitcs, but for
the laily who came up to Jerusalem at the great pilgrimage feasts

and who themselves remembered, or their fathers had told them, the
days when, as we see m Ps xlii

,
it was impossible to make pilgrimage

to Zion They are hymns of the laity, describing with much beauty
and depth of feeling the emotions of the pilgrim when his feet stood
within the gates of Jerusalem, when he look^ forth on the encirchng
hills, when he felt how good it was to bc camping vide by side with
Ins brethren on the slopes of Zion (cxxxm ), when a sense ot Jehov ah's
forgivmg grace and the certainty of the redemption of Israel

tnumphed over all the evils of the present and fill^ his soul with
humble and patient hope
The titles which ascribe four of the pilgrimage songs to David and

one to Solomon are lacking in the true LXX, and mconsistcnt with
the contents of the psalms Better allcstcd, because found m the
LXX as well as m the Hebrew*, and therefore probably as old as
the collection itself, arc the name of Moses m « xc and that of

David in Pss, ci
,
cii

,
cvm -cx

,
cxxxvui -cxlv. But where did the

last collectors of the psalms lind such very ancient pieces which liad

‘ Possibly under Simon
,
compare the other hallel (Pss cxlvi.-cl

)

with I Macc xui 50 seq
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been passed by all previous collectors, and what criterion was there
to establish their genuineness ? No canon of literary criticism can
treat as valuable external evidence an attestation wluch first appears
so many centuries after the supposed date of the poems, especially

when it is confronted by facts so conclusive as that Ps cviu is made
up of extracts from Pss. Ivu. tuid lx. and that Pas cxxxix is marked
by its language as one of the latest pieces in the book The only
poboible question for the critic is wlu ther the ascription of these
psalms to David was due to the ide<i that he was the psalnust pat
excellence} to whom any poem of unknown origin was naturally
ascribed, or whether we have in some at least of these titles an ex-
ample of the habit so common in later Jewish literature of wnting
m tne name of ancient worthies In the case of Ps xc it can hardly
be doubtetl that this is the real explanation, and the same account
must be given of the title m Ps cxlv . if, as seems probable, it is

meant to cover the whole of the great hallel or tehtUa (Pss. cxlv -cl ),

which must, from the allusions in Ps exUx , as well as from its place,

be almost if not quite the latest thing in the Psalter
For the later stages of the history of tht Psalter we have, as ue

have seen, a fair amount of evidence pointing to conclusions of a
pretty definite kind We have still to consider the two great groups
of psalms ajscnbed to David in books I. and II We have en-

deavoured to show that the ascription ' to David " in these groups
did not originally denote authorship by David, and that, notwith-
standing the subscription of Ps Ixxu

, which may well be «i later

note, there IS no necessity to suppose an original collection of Davidic
psalms from which excerpts weie made It is however probable
that the title soon came to be understood of David 'b authorship,
with the result that further notes wei e added mdicating the situation

in David s life to which the psalnvs appeared to be appropriate.

It IS certainly not impossible that the two groups of “ David ic
’

psalms once formed separate collections independently compiled,

and that the subscription to Pa Ixxii ongtnallv '^tood at the end of

the second collection
,
lor in book I every ps«ilm except the mtro-

dnetory poems i and u and the late Ps. xxxia . which may have
been addext as p liturgical sequel to Ps xxxii

,
bears the title of

David,” and m like manner the group Pss li -Ixxii
,
though it con-

tains a few anonymous pieces ami one psalm which is cither " of, " or
rather, according to the oldest tradition, "for Solomon," is composed
of ” Davidic ” psalms It would seem aloo that the collectors

of books I -III know of no Davidic psalms outside of these two
collections, for Ps Ixxxv i in the appendix lo the Elohistic collection

18 merely a cento of quotations from Davidic pieces with a \crsc
or two from Exodus and Jeremiah Now that the ascription
** to David ” was understood of David’s authorship before the time
of the LXX. is clear fiom such titles as that of Ps xvni

,
for example,

but there is no evidence that in early times David was regardecl as
the author of any of the psalms hven the Chronicler, though he
regarded David as the great founde r of the Temple music, does not
quote any psalm as composed by him and the Chronicler’s omission
of 2 Sam xxil -xxui 7 makes it probable that this section has been
inserted in the book of Samuel since he wrote. If, as is possible,

Ecclus xlva 8 is a reminiscence of Ps ix aandPs xviii 2, we should
indeed naturally infer that these two psalms were regarded by Ben
Sira as the work of David

,
but this would prove nothing as to the

date of the collection in which we now have them. It may fairly

be contended therefore that the tradition that David is the author
of the psalms which are assigned to him m books I and II comes to

us from a period later than that in which the Chronicler wrote
And it is not too much to say that that view—which to some extent
appears in the historical psalms of the Elolustic Psalter—implies

absolute incapacity to understand the difference between old Isiael

and later Judaism, and makes almost anything possible in the way of

the ascnption of comparatively modem pieces to ancient authors 1 n

any case the titles are manif^ stly Ihf product of the same uncritical

spirit as we have just been speaking of, for not only are many of

tne titles certainly w»rong, but they arc wrong in sach a way as to

prove that they date from an age to which David was merely the
abstract psalnust and which had no idea whatever of the historical

conditions of hw age For example, Pss xx and xxi are not spoken
by a king but addressed to a king by his people, Pss v and xxvii

allude to the Temple (which did not exist in David's time) and the
author of the latter psalm desires to live there continually Even in

theolder Davidic psalm-book there is a whole senes of hymns in which
the wnter identifies himself with the poor and needy, the nghtcous
people of God suffering in silence at the hands of the wicked, without
other hope than patiently to wait for the interposition of Jehovah
(Pss xh , XXV . xxxvii ,

xxxviu
, &c ) Nothing can be further

removed than this from any possible situation in the life of the
David of the books of Samuel and the case is still worse in the second
Di^vidic collection, especially where we have in the titles definite

notes as to the histoncal occasion on which the ^ems are supposed
to have been written To refer Ps hi to Doeg,Ps liv to the Ziph-
itts, Ps lix. to David when watched in his house by Saul, implies
an absolute lack of the very elements of historical judgment Even
the hare names of the old history were no longer correctly known

^ The explanation of suggested above offers another alter-

native.—[R H K]
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when Abimelech Ithe Philistine kmg m the stones of Abraham ai

Isaac) could be suostituted in the title of Ps xxxiv for Aclush ki

of Gath. In a word, the ascription of these two collections to Dav
has none of the characters of a genuine histoncal tradition
At the same time it is clear that the two collections do not stai

on quite the same footing. The second collection of " Davidic
psalms, as well as the Korahite and Asaphic psalms, have been su
jected to an Elohistic redaction, for which we must find a rea8<
if the history of the Psalter is to be written An explanation th
naturally suggests itself is that, at the time when books 11 and IJ

(with the exception of the appendix, Pss Ixxxiv -Ixxxix
)

w^e

collected, it was alre«idy the custom, from motives of reverence,
abstain from pronouncing the Tetragrammaton Upon this su
position it might be explained that book 1. was collected before tl

scruple arose, and books IV and V when the custom had arisen
substituting in reading the word Adonat But, as we have seen, it

impossible to separate the contents of the Elohistic books from tho
of the last collection Both include psalms which are most natural
understood as referring to the persecution of Antiochus Epiphan
and to the Maccabaean victories, and cannot therefore be separat
by a long interval of time Moreover the scruple as to the pr
niinciation of the Tetragrammaton seems to have ansen earlier,

in the LXX version of the Pentateuch Hin' is represented by
And furthc r, if the Elohistic redaction was due merely to a dcsi
to avoid pionouncing the flivinc name, why was not the presumab
c arlier collection of psahns in book I subiectod to a similar redactioi
It IS therefore difficult to suppose that the Jewish Church as a whe
passed through a stage m which it was felt desirable to substitu

D'rj^N in wnting for niH' 'fhere is, however, no difficultj^

supposing that such a thing was done in some sections of the Jcwi
Church, and it is probable that wc must h)ok for an explanation of t;

peculiarity not to the itme but to the place where the second colle

txon was formed. Now it must be frankly admitted tliat the earh
books of psalms exhibit no particular suitability for the Tcmf
serxnces It is only in the last collection, books IV and V ,

that >

nnd any number of psalms appropiuitc to such a ritual as that
the Temple, and it is dilhcult to resist the conviction that the earh
collections were made for use, not in the Temple at Jerusalem but
some synagogue 01 synagogues Thus, for example, the numero
psalms in which the poets, though speaking perhaps, not as 1

dividuals but as mcmbeis of a class, dc.>cr]l)c themselves as poor ai

afflicted at the hands of certain ungodl> men, who appear to

Jews, can hardly have been on^nally collected by the Temple chon
For since the ministers of the Temple at Jerusalem were the anst
cracy of the land, and were often, ?3 we xnow bothfiom the Bo<
of Malachi and froin the history of the Maccabees, the chief offende]

it IS extremely unlikely that they collected for the official Servic
of the Timple compositions directed against themselves It

also remarkable that hymns such as Exod. xv
,
which would

specially suitable to the Temple, find no place in the Psaltei Moi
over, in Ps xl

,
wc have the striking assertion, which surely did n

originate m the Temple, that God has no delight in sacrifice ai

offerings. On the other hand, the first collection of " Davidic
psalms taken as a whole would be perfectly appropriate in t!

worship of a Judaean community of Hastdtm in the Maccabae;
penod We have, unfortunately, no information as to the origin

synagogues, but their existence in prc-Maccabaean times may
inferred not only from the statement in Ps. Ixxiv 8, but also from tl

fact that there must have been some rallying points for the religion

the Hastdim besides that supplied by occasional visits or pilgrimag
to Jerusalem Wc need not suppose tliat congregations gather
together to worship away from Jerusalem, especially in times
distress, would necessarily sing the religious poems which th
had collected, though it is by no means improbable that they wou
do so At any rate, Ps cxxxvii, 4 may fairly be taken as eviden
that those heathen among whom the Jews dwelt ” m a stran

land " had heard and admired the " songs of Zion '* Ceitainly

happier times, when the worst period of storm and stress was ov<

there would be a desire to cnlivc n the services with music, whi
would naturally be borrowcfl irom the traditional music of the gre

national sanctuary
In thus assigning the first collection of psalms to some Judae;

community of Hastdim in the earlier Maccabaean period wc ne
not conclude that all the psalms contained in this collection wc
first composed at this time Although there is no psalm which cj

be shown with any probability to be pro-exilic, it is not impossil
that there are some which date from as early a time as the age
Zerubbabel, by wliose appointment national hopes were raised to

high a pitch. Thus, for example, Pss. xvm
,
xx

,
xxi., which in sor

rcspc*cts recall the language of the song ascribed to Hannah in I Sai

11., may possibly, like that song, be referred to this period. It mui
however, be admitted that as a whole the psalms of the first collectK

arc more suitable to a later date Ps. viii , which is almost certain

quoted m Job vii 17, need not have been composed long before t

book in wnich it is quoted : the references to the " godly ” and
their persecutions at the hands of wicked men, who seem to be Jev
recall the Maccabaean age, in Ps xxu the speaker, who is not ;

individual but speaks in the name of a community, bears a rcmai
able resemblance to tho ” suffering stTvant ” of Isa hi. 13-li:
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and of this last passage it may be said that all the translatable

portions of %t can he naturally explained^ if it refers to the time when
Ihe resistance of the Hasiaim^ whom the Sadducecs had desj^iscd

and shunned, had won freedom for Israel as a whole, and at no other

Known period, the fragment, Ps xxiv 7 -10, is most easily understood
of the time when the Lord who had shown Himself strong and mighty
by His victories over the heathen returned in triumph to His Temple
in 164 B c.—la the days of Zerubbabel or of Nehtmiah Jehovah
had not recently shown Himself “ mighty m battle

”

In the light of these circumstances—and space here forbids more
than the scantiest reference—we may reasonably suppose that the
hrst book, with the exception of Pss 1 ,

11 and possibly xxxui , is a
coll(xtion of psalms m the shape which it assumed in a Judaean
synagogue in the eailhr days ot the Maccabaoan victories

We have already noticed the difhculty of supposing that the
Elohistic Psalter was compiled m a place whe-re a |chovistic Psalter
was already m use It is thcrclorc probable that the second collec-

tion of psalms (books II and III ), containing as it does an Elohistic
recension of a psalm occurring in book I in a Jehovistic form, must
have been compiled for uso m some other district Since the last

collection (books IV and V.j which may reasonably be assigned to
the Temple at Jerusalem uses Ircely the name Hin', it may be in-

ferred that the district when an objection was felt to writing the
Tetragrammaton was some distance from lerusalem, and probably
not m such close touch with it as most of the country districts of

Judaea would be Such a district wo may find in southern Galilee,
‘ the land of Zebulon and the land of Naphtali," apparently the only
portion of Palestine north of Samaria where the worshippers of
Jehovah existed in any considerable numbers It is at least xemark-
able that the names Zebulon and Naphtali in Isaiah ix i (a passage
which, as has been already noted, is probably Maccabaean) denote
the region which had felt the brunt of the persecution of the heathen,
w'hile m Ps Ixviii 27 (a poem of which every translatable verso
is explicable if it refers to the great procession at the rededication of
the Temple in 164 n c

) the same two tribes are joined with Judah
and Benjamin (sc, Judaea) as celebrating the Lord’s victory. Ihe
dissenting inhabitants of Samaria arc naturally absent from such a
festival It IS not improbable that the Elohistic redaction of the
second collection of psalms is due not so much to any Jewish
scruples about writing the Tetragrammaton as to the fear that it

might fall into the handset the heathen who were trying to destroy
the Hebrew Scriptures, and might thus be desecrated (cf. i Macc. 1

5^>i 57)«

\Ve may thus suppose that about the time of Jonathan the Macca-
bacan high priest (if our explanation of Ps xlv is coiTc'ct), at all

events not earlier than 150 b.c , a south Galilacan synagogue
made a collection of the various religious poems current among its

members Perhaps those which were to be sung according to the
old Davidic mode formed the nucleus of the collcictiou, and to these

were added other poems to be sung according to the more intricate

Korahite and As.iphic modes Thu appendix to this collection (Pss
Ixxxiv -Ixxxix

)
being non-Elohistic presumably was collected else-

where It is possible that these last-mcntiono<l psalms were
originally an appendix to the Jud«'ieaa collection and have been
removed from their original place to after the other Levitical
psalms.

la booKS IV. and V we have a colUxtion probably made originally

for use in the Temple, consisting in the mam ol recent hymns, but
embodying, at least to some extent, older traditional h>mns of the
Temple On this liypothesis we are able to explaui the presence of

certain poetical pieces both in the Book of Chronicles and in the
Psalter Wo need not suppose that the Chronick r quotes from the
Psalter or vice versa, the matter which they have in common being
probably derived from certain traditional songs current among the
Levitical singers binco this last collection includes a psalm (cx

)

which can scarcely refer to anyone earlier than Simon the iSIaccabec,

and cannot well be later than his time, we are justified in assigning
the compilation of tins collection to about the year 140 b c But
by this time a great change had taken place in the aims and aspira-

tions of the Jews The cailier Maccabaean policy of concentration
had given place to one of expansion The Jew's in Jerusalem could
not Ignore the J ews of Galilee or even of the Dispersion The hymns
which had brought comfort to the faithful m the time of their distress

had become an integral part of their religion which could not be gi\ en
up Jerusalem was now the rtligious metropolis of a great nation,

and accordingly it was felt desirable that the hymn-books of the
several parts of the nation should be combined into a hymn-book
for the whole The synagogue collections, since they contained
psalms which at this time were piobably considered to be the w'ork

of David, were placed first, and the '1 cmple collection added to them.
There was then prefixed to the whole collection a hymn (Ps 11)

describing the hoped-for greatness of Simon's kingdom, and finally

Pharisaic sentiment prefacecl the whole by a psalm in praise of the
law In tlie fin^ compilation, or perhaps in a subsequent redaction,
some alterations were made 111 the original order, some notes were
added describing the circumstances in which various psalms had
been composed, and lastly, m oidci to assimilate the ouWard form
of the Psalter to that of the Pentateuch, the three collections were
divided into five books. The final redaction is probably to bo dated
between the years 140 and 130 b c

Musical ExectUton and Place 0/ the Psalms in the Tem\
Service—The musical notes found in the titles of the psali

and occasionally also in the text (Selah,^ Higgaion) are
obscure that it seems unnecessary to enter here upion the vano
conjectures that have been made about them. Ihe clean
point IS that a number of the Psalms were originally at least i

to melodies named after songs, and that one of these son

beginning nrron-bs (Al-tashithm E V
,
Ps Ivii seq ), may 1

probably identified with the vintage song, Isa Ixv 8. 1.

original music of the Psalms was therefore apparently based
popular melodies. A good deal is said about the musical serv ic

of the Levites in Chronicles, both in the account given of Davi<
ordinances and in the descriptions of particular festival o( casior

But unfortunately it has not been found possible to get fre

these accounts any clear picture of the ritual of any certain

as to the technical terms used In Egypt by the translators

the Septuagint these terms were not understood.
The music of the Temple attracted the attention of The

phrastus (ap. Porph De abst n 26), who was peihaps the fii

of the Greeks to make observations on the Jews His descri

tion of the Temple ritual is not strictly accurate, but he spea

of the worshippers as parsing the night in gazing at the stf

and calling on God m prayer, his w'ords, if they do not exact

fit anything m the later ritual, are well fitted tc illustrate t

original liturgical use of Pss viii. and cxxxiv. Some of the Jewi
traditions as to the use of particular psalms have been alrea

cited; It may be added that the Mishna (Tamld) assigns to t

service of the continual bumt-ofienng the following weel

cycle of psalms.~(i) xxiv
, (2) xlviii

, (3) Ixxxii., (4) xci

(5) Ixxxi
, (6) xcni

,
(Sabbath) xcii

,
as in the title. Many otl

details arc given m the treatise Sdfhlm, but these for the m(
pari refer primarily to the synagogue service after the destructi

of the Temple. For details on the lituigical use of the Psali

m Christendom the reader may refer to Smith's Diet Chr, At

s,v,
**
Psalmody.^^

Ancient Versions—(A) The oldest vei*sion, the I.XX
,
foUo

a text generally closeb/ corresponding to the Massoretic Hebre
the mam variations being in the titles and in the addition (lacki

m some MSS )
of an apocryphal psalm ascribed to David when

fought with Goliath. Pss, ix. and x. are nghtly taken as c

psalm, but conversely Ps. cxlvn. is divided into two. T
LXX text has many daughters,'’ of which may be notic

(a) the Memphitic (ed Lagarde, 1875), (^) Latin, whi

as revised by Jerome in 383 after the current Greek text fori

the Psalterxum lomanum, long read in the Roman Church a
stiU used in St Peter’s, (c) various Arabic versions, including t\

printed m the polyglots of Le Jay and Walton, and two othi

of the four exhibited together in Lagarde's Psalterium, J
Proverbta, arabice, 1876, on the relations and history of th<

versions see G Hoffmann, in Jenaer Literaiurz
^ 1876, art 5;;

the fourth of Lagarde’s versions is from the Peshito. T
Hexaplar text ol the I.XX

,
as reduced by Ongen into greai

conformity with the Hebrew by the aid of subsequent Grc

versions, w^as further the mother ((i) of the Psalterium galUcam
—that is, of Jerome’s second revision of the Psalter (385)
the aid of the Hexaplar text, this edition became current

Gaul and ultimately was taken into the Vulgate; (tf) of the Syi

Hexaplar version (published by Bugati, 1820, and in facsim

from the famous Ambiosian MS by Ceriani, Milan, 1874^. (

The Christian Aramaic version or Peshito (P'shl^tfi) is large

influenced by the LXX., compare Baethgen, Unterstuhung

liber die Psalnien nach der Peschita, Kiel, 1878 (unfinished

' Of the various explanations that have been given of Sclah i

only one which possesses any probability is that given independeni
by Baethgen and others, \ir that it is a mispronunciation of

original The word, w'hich w'as probably derived fn

some Greek bandmaster, was presumably an instruction for a music
mterludo The LXX. translators who render it by hd\/^aA/

though not recognizing the dcuvation of the word, knew its meaiiii

—IR H K.]
^ Compare the similar way of citing melodics with the pre

'al or 'al kaia, Ac ,
m Syriac (Land, Anecd, iv , Ephr syi. hymn

ed. Lamy)
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This version has peruhartitles takenfrom Eusebius and Theodore
of Mopsuestia (see Nestle, in TheoL Ltteraturz,^ 1876, p 283)

{C) The Jewish Aramaic version, or Targum, is probably a late

workA The most convenient edition is in I^igarde, Hagiogtapha

chaldaice (iSy^) (D) The best of all the old \ ersions is that made
by Jerome after the Hebrew in 405. It did not, however, obtain

ecclesiastical currency—the old versions holding their ground,

just as English churchmen still read the Psalms in the v^ersion

of the “ Great Bible ’’ printed in then Prayer Book This

important version was first published in a good text bv Lagarde,

PsaUcrmm juxia hebraeos kteronvmt (Leipzig, 1874)

Exegettcal Works —While some works of patristic Aviittrs arc btill

of value for text criticism and for the history of early cxcgetical

tradition, the treatment of the Psalms by ancient and medieval
Christian writers is as a whole such as to throw light on the ideas of

the commentators and their times rather than on the sense of a
text which most of them knew only through translations For the
Psalms, as for the other books of the Old Testament, the scholars of
the period of the revival of Hcbiew stiidies about the time of the
Reformation were mainly dependent on the ancient versions and on
the Jewish scholars of the middle ages In the latter class l<imhi
stands pre-eminent

,
to the editions of his commentary on the Psalms

enumerated in the article ^imhi must now be addcxl the admirable
edition of Dr SchiUer-Szinessy (Cambridge, 1883), contaimng, un-
fortunately, only the first book of his longer commentary Among
the works of older Christian scholars since the revival of letters, tht

commentary of Calvin (1557) full of religious insight and sound
thought—and the laborious work of M Gear {1668, 1681 et saeptus)

may still be consulted with advantage, but for most i>urposes

RosenmuUcr’s Scholia tn Psalms (2nd ed
, 1831-1832) supersedes the

necessity of frequent reference to the predecessors of that industrious

conmiler Of more recent w 01 ks the iri*shest and most indispensable

are Ewald*s,in the first tw o halt-\ olumcs of his DtehUr des alienBundes
(2nd ed

,
Gottingen, 1866, Eng Irans

, 1880), and Olshausen’s (1853)
To these may be added (excluding general commentaries on the Old
Testament) the tw^o acute but wayward commentaries of Hitzig

(1836, 18(53-1805), that of Dclitzsch (i859-i8(x), then in shorter form
m several editions since 1807, Eng trans

, 1871), and that of Hupfeld
(2nd ed. O) Rielim, 1867, 2 vols) Ihc last-named work, though
lacking m original power and dearness of judgment, is extremely
convenient and usetul, and has had an influence perhaps dispropor-
tionate to its loal exegelical merits The question of the text was
first projicrly raised by Olshauscn, and has since received special

attention from, among others, Lagarde (Prophetae chald , 1872,

p. 46 soq ), Dysermck (in the “ scholia " to Ins J^utch translation of

the Psalms, Theol Tt'jdschUy 1878, p 279 seq
), and BickcU (Carmtna

V 1 tnctrtce, &c
,
Innsbruck, 1882), whose critical services are not

to be judged merely by the measure of assent which his metrical
theories may command. In English w'c have, among others, the
useful work of Perowne (5th ed

, 1883), that of Lowe and Tenmngs,
(2nd ed

,
18S5), and the valuable translation of Cheyne (1884) The

mass of literature on the Psalms is so enormous that no full list

even of recent commentaries can be here attempted, much less an
enumeration of treatises on indi\idual psalms and special critical

questions. For the latter Kuenen’s Onderzoeh, vol iii
,
is, up to its

date (1865), the most complete, and the new edition now in prepara-
tion will doubtless prove the standard work of reference As
regards the dates and historical interpretation of the Psalms, all

older discussions, even those of Dwald, arc in great measure anti-

q^uated by recent progress in Pentateuch criticism and the history of

the canon, and an entirely fresh treatment of the Psalter by a sober
criticjil commentator is urgently needed
The bibliography up to this point is taken from the article

Psalms by the late Professor W Robtrtson Smith (Ency Brti
,

i886), largo portions of which are incorporated in the present article

It was the oelief of lYofessor Robertson Smith that the second
(Elohistic) collection of psalms originated in a time of persecution
earlier than the time of Antiochus Epiphaiics which he referred to the
reign of Artaxerxes III. Ochus. 1 his tlicory, which he set loith with
all his accustomed Icarmng and force, is' still accepted in many
quarters, many other passages of the Old Tc‘-tamcnt being likewise
assigned to the same date In the judgment of the present wTiter
however, the results of Old Testament studv (particularly in the
Prophets) since Professor Robertson Smith's death ha\ e shown that
this theory is untenable Notwithstanding his rev erence, therefore,

lor the great scholar with whose name it is associated, and to
whose memory he would pay both grateful and humble tribute,

he has venturi to omit or rc‘wnte* all those portions of the original

artKle which he considers no longer tenable, while renaming every
word which is still valuable

Of the works on the Psalms which liave appeared since the first

X>ublication of Professor W Robertson Smitlrs article the following
may be specially noticed Cheyne, The Book of Psalms (1888), The

^ It contains, howev^’er, dements which arc as early as the time of

the New Testament. Cf. Ps. Ixvui. 18 with Ephes. iv. 8

Ongin of the Psaltery Bampton Lectures (1891), and the article
Psalms (in hncy Bth

, 1902), Biekell, Die Dtchittngen dtr Hebrder

(3 der PsaltcT, 1883), from a revised and metrically ananged text,
Baethgen, in Nowack's Hand-Komm (1892), Wcllhausen, m Sacred
Books of the Old Test (Eng trans. by Furness, J Tayloi and Paterson,
1898), Duhm, in MarlTs Kurzer Hand-Comm (1899), Kirkpatiick,
in Cambrtd^ Bible for Schools (1893-1895), W T Davison, m
Hastings's Did Bible (i9<^2), Driver, The Parallel Psatter (1904).
C A and E G Briggs, ‘ Critical and Excgctical Commentary on the
Psalms/* vol 1 (1906), vol 11 (i^oy)^n\ International Critical Coni’
mentary (R H K

)

PSALTERY| PsALTERiON,or Sawtrie (Fi psaUaiony salteire,

Ger Psaltertum

y

Ital. saltenoyistrumento di poico), an ancient

stringed instiument twanged by fingers or plectrum, and men-
tioned many times in the English Bible

,
a favourite instrument

also during the middle ages m England, France and Italy It is

exceedingly doubtful whether the word was ever applied during

the classic Greek period to any individual instiument, there is,

moreover, no trace in themonuments of that time of the psaltcnon
m any of the forms m which it afterwards became known
during the middle ages It is also puzzling to find no fewer than

four different instruments translated ptalimon in the Septuagint,

1 € Nebel, Psantenn, Ugab (organ) and Toph (Job xxi 12) On
the other hand the Aramaic w ord Pisantir 01 Psantenn (Dan. 111,

5, 10, 15) generally translated psaltcnon
,
and b} some scholars

claimed as a loan word from the Greek, corresponds to the

Santify a stringed instrument represented on Assyrian monu-
ments of the 8th century b c (when as yet the word had not

been used in Greek for a musical instrument) and still in use in

Persia at the present day by the same name. The instrument
Itself, moreover, a dulcimer, which in its earlier forms differed

from the psalterion mainly in that its stiings were struck by
curved sticks instead of being plucked, must m the absence of

contrary evidence be considered as the prototype of the medieval

psalterion or psaltery. Early medieval writers generally connect
the psalterium and the cithara, probably because the strings of

both were set in \ ibration in the same manner, by plucking or

tw anging.

The medieval psaltery consisted ol a shallow box-souudehest over
which strings v^arjung in number were stretched, being fastened at
one side to pegs and at the other to wrest pins In the early
rectangular form the strings, numbeimg 10 or 12. were, as in the
cithara, of uniform length, the pitch being v aried by the thickness
and tension of the strings When the tiiangular foi*m succeeded
the rc^ctangular, the stringing was that of the harp, pitch being
dependent on the length The trapeze form, cleaily boiTOvved from
the onentcil Kanon, and the curious Italian tsirumento dt porcOy
were the lalest types to survive In these latei forms the vibrating
length of the sliings was reculatcd by means of two wooden bridges,

converging as the strings Decamc ^lorter The i)salteiy w'as held
in an upright position against the chest of the performer, until, ow mg
to the increasing number of strings, it grew too cumbersome, and was
placed flat on a table or on the knee The German zither is the sole

European survuvor of the medieval psaltery (K S
)

PSAMMETICHUS (Egypt. Psammtk), the name of three

kings of the Saite, XXVIth Dynasty, called by Herodotus
respectively Psammetichus, Psammis and Psammemtus. The
first of these is generally (onsidered to be the founder of the

dynasty; Manetho, however, carries it back through three or

four predecessors who ruled at Sais as petty kings under the

XXVth, Ethiopian, Dynasty The name is frankly written

so as to mean “ the man of nietheky' t e “ mixed drink,” whether

as a tippler or as a vendor of strong drink. 'The Egyptian
scribes do not conceal the opprobrious elements, but it has been

suggested that the name may be due to false ety mology of a

foreign name (though all the names throughout the dynasty
appear to be Egyptian), or that Methek may have been an un-

known deity The story in Herodotus of the Dodecaichy and
the rise of Psammetichus is fanciful It is know^n from < uneiform

texts that twenty local xinncelings were appointed by Esar-

haddon and confirmed by Assur-bani-pal to gov^ern Egy^pt. Niku
(Necho), father of Psammetichus, was the chief of these kinglets,

but they seem to liave been quite unable to hold the Egyptians

to the hated Ass}Tians against the more .sympathetic Ethiopian.

The labyrinth built by a king of the Xllth Dynasty is asenbed

by Herodotus to the Dodecarchy, or rule of 12, which must
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represent this combination of rulers If the dynasties were
numbered thus before Manetho, the numeral may be the cause of

Herodotus*s confusion. After his father^s death Psammetichus I

(604-610 B c ), was able to defy the Assyrians and the Ethiopians,

and during a long reign marked by intimate relations with the

Greeks restored the prosperity of Egypt. Ihe short reign of

the second Psammetichus (S94“589 b c ) is noteworthy for the

graffiti of his Greek, Phoenician and Carian mercenaries at Abu
Simbel {qv). The third of the name was the unfortunate

prince whose reign terminated after six months in the Persian

conquest of Egypt (525 b c )
It has been conjectured that the

family of the Psammetichi was of Libyan origin
;
on the other

hand, some would recognize negro features in a portrait of Psam-
metichus I,, which might connect him with the Ethiopian rulers

Sec above, Egypt History , on the name, F LI Griffiih
^
Catalogue

of ihe Rylands demotic papyri, the portrait, H SchSfer in Zeitschrift

fur aegyj?tische SprachCf xx'^in 116 (I‘ Ll G
)

PSELLUS (Gr 'kcA.A.o^), the name of several Byzantine writers,

of whom the following may oe mentioned —
I Michael Pslilus the elder, a native of Andros and a

pupil of Photius, who flourished in the second half of the 9th

century His study of the Alexandrine theology, as well as of

profane literature, brought him under the suspicions of the ortho-

dox, and a former pupil of his, by name Constantine, accused

him in an elegiac poem of having abandoned Christianity In

order to perfect his knowledge of Christian doctrine, Psellus had

recourse to the instructions of Photius, and then replied to his

adversary in a long iambic poem, in which he maintained his

orthodoxy None of his works has been preserved

2. Michael Constantine Psellus the younger born in 1018

(probably at Nuomcdia, according to some, at Constantinople)

of a consular and patrician family He studied at Athens and
Constantinople, where he became intimate with John Xiphilinus

Undei Constantine Monomachiis (1042-1054) he became one

of the most influential men in the empire As professor of philo-

sophy at the newly founded academy of Constantinople he
revived the cult of Plato at a time when Aristotle held the

field, this, together with his admiiation for the old pagan

glories of Hellas, aroused suspicions as to his orthodoxy At
the height of his success as a leather he was recalled to court,

where he became state secretary and vestarch, with the honorary'

title of "YTraro? tu>v <l>#Aoa-o0ajv (prince of philosophers) Follow-

ing the example of his friend Xiphilinus he entered the monastery

of Olympus (near Prusa in Bithy nia), where he assumed the name
of Michael But, finding the life little to his taste, he resumed

his public career Under Isaac Comnenu^ and Constantine

Ducas he exercised great influence, and was prime minister

during the regency of Eudocia and the reign of his pupil Michael

Paiapinaces (1071-1078) It is probable that he died soon after

the fall of Parapinaces

Living during the most melancholy period of By^zantine history,

Psellus exhibited the worst faults of his age. He was servile

and unscrupulous, weak, fond of intrigue, intolerably vain and
ambitious. But as a literary man his intellect was of the highest

ordei In the extent of his knowledge, in keenness of observation,

in variety of style, m his literary output, he has been compared
to Voltaire; but it is perhaps as the forerunner of the great

Renaissance Platomsts that he will be chiefly remembered His

works embiaced politics, astronomy, medicine, music, theology,

jurisprudence, physics, grammar and histor\

.

Of his works, which aic very numerous, many have not yet been
printed. We may mention Chronographia (from 97O-1077), which
in spite of its bias in favour of the Ducascs is a valuable history of

his time, chiefly on domestic affairs, throe Epitaphioi oi funeral

orations over tne patriarchs Cerulanus, Lichudes and Xiphilinus
His letters (neaily 500 in number) are akso full of details of the period
A complete list of his works is given in Fabncius Bibliotheca graeca,

X 41; the most important have been published by C Sathas in his

MtamtifvtKh iv
,
v. On Psellus himself see Leo Allatius, De

Psellts et eorum scripHs (1634) » E Egger in Dtcttonnaire des sciences

philosophiques (1875), A. Rambaud in Revue histonque (1877);
P. V Bezobrazov, Michel Psellos (1890, m Russian), C Neumann,
Die Weltstellnne des bysanttntscJien Reiches vor dm Kreuzetigen

(1894) I ^ KruniDachcr, Geschtchte der bvzantimschen Litcratur (1897)

,

J. E. ^\dys, Hist of Classtoal Scholafshtp (xoo^), ^ 41
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PSEUDO-DIPTERAL (Gr ij/evS'qi, false, SiV, double, and

irrepov, a wing), the term given to a dipteial temple, t e. m which
there are two rows of columns round the naos, the inner row of

which has been omitted to give more space for the processions

or for shelter (see Temple)
PSEUDONYM (Gr. having a false name,

false and ovo/xa, name), a false or invented name
particularly the fictitious name undei which an author produces
his work m order to conceal his identity 'fhe same end is

gained by publication without any name, t e anonymously
^Gr. avdiWfjLOf:, without a name) The bedy of works thus pro-

duced either without the author’s name or under a fictitious

name is known as anonymous and pseudonymous literature,

and many books have been published affording a key to the

identity of the various writers, forming an important section of

bibliography Though Fredencus Geisler published a short

treatise on the subject entitled Larva deiracta, &c
,
in 1669, the

chief early^ work was that of V^incent Placnus (1642-1699) whose
Theairum anouymorum et pseudonymmum was published in 1708,
edited by L F Vischer with a preface and life by J A Fabncius,
supplements were published in 1711 and in 1740 The next
important work, only a fragment of the purposed scheme, was
that of Adrien Baillet (q v ), under the title of Auteurs deguises

sous les ftoms etrangers, &c (1690) Antoine Alexandre Barbier

(q V

)

published his standard woik DicHonnatre des ouvrages

anonymts et pseudonymes in 1806-1809 (2nd ed , 1822-1827)
This was followed by \\\q SupercherteshUeratres dSvoileesoi J M
Quciard {qv) The third edition of Barbiei’s work, embodying
Querard and much new mattei, was published in 1872-1879
This was edited by P Gustave Brunet, who published a supple-
ment m 1889 Other works in Fiench are those of C Jolliet,

Les Pseudonymes du jour (iSf)"] and 1884), and F Diujon, Livres

d clef{\SSS) Of German works m this sphere of bibliography the
Index pseudonymorunty Worietbuch der Pseudonymen of Emil
Weller appeared in 1856, of which seveial supplements weie
published later The most monumental of all works aie the

Deutsches AnonymethLextkon, 1501-1850, by M Holzmann and
11 Bohatta (1902-1907), supplement, 1851-1908 (1909), and the
Deutsches Pseudonymen-Lextkon, by the same authors ( i go6) Sec

also F. Sintenis, Die Pseudonyme dei neueren deutschen LtUeratui

(1899), and the supplementary volume (1909), to Meyers’s
Konversaitons-Lexikon {6\X\ ed ) Ihe thief Italian work is the

Dtztofiano dt opere anamme e pseudomme di ^cntlort italianiy bv
G. Melzi (184^1859). with supplement by G Passano (1887)
The Dutch Vermomde en naamlooze schrtjvers der Nederf, m
Vlaamschen lettereUy by J I van Doominck (1883-1885), was a
second edition of an eailier work The Academy of Upsala is

publishing, undei the editorship of L Bygden, a Swedish
dictionary Svenskt anmym och pseudonym (1898), &c.
England was late in entering the field. The first work actually

published wsis the Handbook of Fictitious Names, by R. Thomas
(Olphar Hamst) (1S6S) Samuel Halkett, and the successor to his

compilations, John Laing, both died before their w'ork was
published

,
edited and revised by Miss C Laing it appeared in

1882-1888 m 4 vols as the Dictionary of the Anonymous and
Pseudonymous Literature of Great Britain, by^ S Halkett and

J Laing This remains the standard work on the subject in

English, Other works are W Cushing, Initials and Pseudonyms
(American and English from the beginning of the 18th century),
2nd series (1886, 1888), and Anonyms (1890), F. Marchmont,
A Concise Handbook of Literature usued under Pseudonyms ot

Initials (1896), see also especially W P Courtney, The Secrets

of our National Literature (1908), the first chapter of which
contains a sketch of the history of the subject, to which the

above account is mainly due The anonymous and pseudo-
nymous Latin literature of the middle ages has been treated m
modem times by A, Franklm, Dicltonnatre des nomSy &c,, lattns

7/oo~jjjo (1875), and A. G. Little, Imtia operum laUnorum
saec. /j-zj'(i904).

PSEUD0*PER1PTERAL (Gr. false, Trepq round,
irrcpov, a Wing), a term m architecture given to a temple in

which the columns surrounding the naos have had walls built
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between them, so that they become engaged columns, as in the

great temple at Agngentum In Roman temples, in order to

increase the size of the cella, the columns on either side and at the

rear became engaged columns, the portico only having isolated

columns (See Temple )

PSEUDOPOD, Pseudopodium, the name given to an ex-

tension of the naked protoplasm of certain Protozoa, notably the

Sarcodma {q.v,), for crawling or creepmg or for the prehension

of food, but not for active swimming (see also Amoeba)
PSILOMELANE, a mineral consisting of hydrous manganese

oxide with vanable amounts of barium, potassium, &c It is

sometimes considered to be a hydrous manganese manganate, but

of doubtful composition. The amount of manganese present

corresponds to 70-80 % of manganous oxide with 10-15 % of
** available oxygen. The mineral is amorphous and occurs as

botryoidal and stalactitic masses with a smooth shinmg surface

and submetallic lustre The name has reference to this char-

acteristic appearance, being from the Greek iptXo^ (naked,

smooth) and ^black); a latinized form is calvonimte,

and a German name with the same meaning is Schwarzer Glamopf
Psilomelane is readily distinguished from other hydrous manga-
nese oxides(manganite and wad) by its gi eater hardness(H = ^i)

,

the sp gr vanes from 3*7 to 4 7 The streak is brownish-

black and the fracture smooth. Owing to its amorphous nature,

the mineral often contains admixed impurities, such as iron

hydrates It is soluble in hydrochloric acid with evolution of

chlonne It is a common and important ore of manganese,

occurring under the same conditions and having the same com-
mercial applications as pyrolusite {q v

)
It is found at many

iocahties, amongst those which have yielded typical botryoidal

specimens may be mentioned the Restormel iron mine at

Lostwithiel in Cornwall, Brendon Hill m Somerset, Hov in the

Orkneys, Saym near Coblenz, and Crimora in Augusta county,

Virginia. With pyrolusite it is extensively mined in Vermont,

Virginia, Arkansas and Nova Scotia.

KROV,a government of the lake-region of north-west Russia,
Avi-Art.'lc 1 rrktvk T qLa D/virwic fr. fKA ntni-io

having the goxemments of St Petersburg and Novgorod on the

N , Tver and Smolensk on the E , Vitebsk on the S and Livonia

on the W. It has an area of 17,064 sq m In the south-east it

extends partly over the Alaun orVorobiovy heights, which stretch

west into Vitebsk and send to the north a senes of irregular

ranges which occupy the north-western parts of Pskov. A
depression 120 m long and 35 m. broad, drained by the Lovat
and the Polista, occupies the interval between these two hillv

tracts; it is covered with forests and marshes, the only tracts

suitable for human occupation being narrow strips of land

along the banks of the rivers, or between the marshes, and no
communication is possible except along the watercourses

With the exception of the south-eastern comer, w'here Carboni-

ferous rocks crop out, nearly the whole of the government consists

of Devonian strata of great thickness, with deposits of gypsum
and white sandstone, the latter extensively quamed for building

purposes. The bottom moraine of the Scan^navian and Finnish

ice-sheet formerly extended over the whole of this region, and
has left behind it numerous ridges (kames or eskers), the upper

parts consisting of Glacial sands and post-Glacial clays, sands

and peat-bogs The soil is thus not only infertile, but also

badly drain^, and only those parts of the territory which arc

covered with thicker strata of post-Glacial deposits are s»iitable

for agriculture.

The nvers are numerous and belong to three separate basins

—

to Lakes Peipus and Pskov the nvers in the north-west, to Lake
Ilmen those in the middle, and to that of the Dvina the nvers
in the south-east. A great number of small streams pour into

Lake Pskov, the chief being the Velikaya. The Lovat and the

Shelon, belonging to the basin of I.ake Ilmen, are both navigable;

while the west Dvina flows for 100 m. on the south border of the
^vemment or within it, and is used only for floating timber.

There are no fewei than 850 lakes in Pskov, with a total area of

391 sq.m. The largest is Lake Pskov, which is 50 m. long and

13 broad, covers 300 sq. m. and has a depth of 3 to 18 ft.; it is

connected by a channel, 40 m long and 3 to 10 wide, with Lake
Peipus. The marshes on the banks of the Polista are nearly

X250 sq ni. in extent. Forests occupy nearly onc-third (32 %)
of the entire area, and in some districts (Kholm, Toropets,

Porkhov) as much as two-thirds of the surface. Large pine

forests are met with in the north; m other parts the birch and
the aJipen prevail; but almost one-quarter of the forest area is

overgrown with brushwood.

The climate is very moist and changeable. The average

temperature is 41® F. (17 in January and 64 8® in July).

The population of the government numbered 1,135,639 in

1807, when there were 584,031 women, and the urban population

only 72,623 The estimated population m 1906 was 1,275,300.

With the exception of 25,460 Esthonians (1897), the inhabitants

are almost entirely Great Russians They belong mainly to the

Orthodox Greek Church, but the official number of Noncon-
formists, 32,066, IS far below the mark. There are also about
12,000 Lutherans and 4000 Roman Catholics The government is

divided into eight districts, the chief towns of which, with their

populations m 1897, are Pskov {q v ), Kholm (5899), Novo-
r/hev (2973), Opochka (5658), Ostrov (6252), Porkhov (5573),
Toropets (7489) and Vehkiye Luki (8481). Between 1875 and
1896 the peasantry increased their landed possessions by 91 %,
and the merchants bought considerable areas from the nobles,

who altogether sold 43 % of their estates Although the soil

is far from fertile, no less than 30 % of the total area is under
crops and 12% under meadows The crops principally cultivated

are rye, cats, barley, pease, potatoes, flax (for which the govern-

ment IS famous) and hemp. Gram has to be imported, but oats

are exported Owing to the efforts of the zemstvos, there has

been a notable improvement in agriculture, especially in dairy-

farming Fishing m Lake Pskov and the smaller lakes is a source

of income. The manufacture of wooden wares for local needs,

ship building, the timber trade, and the weaving of linen and
woollens for local requirements are additional sources of income.

Flax, flour, tobacco factories, saw-mills, distilleries and brewenes
fial nefQKlicV»tv»Anf e T'Ka rvnrviilo f irvn
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engage also m the preparation of lime, in stone-quarrying, and
in the transport of merchandise (P A K

, J T Be
)

PSKOV, in German, Pleskau, a town of Russia, capital of the

government of the same name and an archiepiscopal see of the

Orthodox Greek Church, situated on both banks of the Velikaya

River, 9 m S E from I^ke Pskov and 170 m by rail S W of

St Petersburg Pop (1897), 30,424 The chief part of the

town, with Its kremlin on a hil), occupies the right bank of the

river, to which the rums of its old walls (built in 1266) descend;

the ^pskovye stretches along the same bank of the Velikaya

below Its confluence with the Pskova; and the Zavehchye

occupies the left bank of the Velikaya-—all three keeping their

old historical names The cathedral m the kremlin has been

four times rebuilt since the 12th century, the present edifice

dating from 1691-1699, and contains some very old shrines, as

also the graves of the bishops of Pskov and of several Pskov
pnnees, including those of Dovmont (d 1299), and Vsevolod

(d 1138). The church of Dmitriy Solimskiy dates originally

from the 12th century, there are others belonging to the 14th

and 15th The Spaso-Mirozhskiy monastery, founded in 1156,

and restored m 1890-1903, has many remarkable antiquities

'fhe rums of numerous rich and populous monastenes in or

near the town attest its former wealth and greatness The
present town is ill-built, chiefly of wood, and shows traces of

decay. It has a cadets’ school, a normd school for teachers,

and a few lower technical schools, an archaeological museum
(1903) and some scientific societies The private collections

(coins, antiquities, art works, &c) of Messrs Plushkm and
Sudhov are two of the most remarkable m Russia. The manu-
factures are unimportant. Since the completion of the St

Petersburg and Warsaw railway the trade of Pskov has increased.

Pskov has re^lar steam communication with Dorpat.

History.—Pskov, formerly the sister republic of Novgorod,
and one of the oldest cities of Russia, maintamed its indepen-

dence and its free institutions until the i6th century, being thus
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the last to be brought under the nile of Moscow. It already

existed in the time of Rurik (9th century), and Nestor mentions

under the year 914 that Olga, wife of Igor, prince of Novgorod,

was brought from Pleskov {t e, Pskov). The Velikaya valley

and river were from a remote antiquity a channel for the trade

of the south of Europe with the Baltic coast Pskov being an

important strategic point, its possession was obstinately dis-

puted between the Russians and the Germans and Lithuanians

throughout the iith and 12th centunes At that time the

place had its own independent institutions, but it became in

the 1 2th century a prtgorod of the Novgorod republic—that is

a city having its own free institutions, but included in certain

respects within the lurisdiction of the metropolis, and compelled

in time of war to march against the common enemy. Pskov

had, however, its own prince {defensor muntetpti) ,
and in the

second half of the 13th century Prince (Timotheus) Dovmont
fortified it so strongly that the town asserted its independence

of Novgorod, with which, in 1348, it concluded a treaty wherem
the two republics were recognized as equals. Its rule extended

over the territory which now forms the districts of Pskov,

Ostrov, Opochka, and Gdov (farther north on the east side of

Lake Peipus) 'Ihe vyeche or council of Pskov was sovereign,

the councils of the subordinate towns being supreme in their

own municipal affairs The council was supreme in all affairs

of general interest, as well as a supreme court of justice, and the

princes were elected by it, these last had to defend the city and
levied the taxes, which were assessed by twelve citizens. But
while Novgorod constantly showed a tendency to become an
oligarchy of the wealthier merchants, Pskov figuied as a republic

m which the influence of the poorer classes prevailed Its

trading associations, supported by those of the workmg classes,

checked the influence of the wealthier merchants

This struggle contmued throughout the 14th and 15th cen-

iunes Notwithstanding these conflicts Pskov was a very

wealthy city Its strong walls, its forty large and wealthy

churches, built during this period, its numerous monasteries,

and its extensive trade, bear testimony to the wealth of the

inhabitants, who then numbered about 60,000 As early as the

T^th century Pskov was an important station for the trade

between Novgorod and Riga. A century later it became a
member of the Hanseatic League Its merchants and trading

associations had factories at Narva, Reval and Riga, and ex-

ported flax, com, tallow, skins, tar, pitch, honey, and timber

for ship-building Silks, woollen stuffs, and all kinds of manu-
factured wares were brought back m exchange In 1399 the

prince of Moscow claimed the privilege of confirming the elected

prince of Pskov m his rights, and though, fifty years later,

Pskov and Novgorod concluded defensive treaties against

Moscow, the poorer classes contmued to seek at Moscow a
protection against the richer citizens. After the fall of Nov-
gorod (1475) Pskov was taken (1510) by Basil Ivanovich, pnnee
of Moscow, and a voyvode or deputy was nominated to govern

the city. Moscow, at the end of the 17th century, abolished

the last vestiges of self-government at Pskov, which thence-

forward fell into rapid decay Near this city the Teutonic

knights mflicted a severe defeat upon the Russians m 1502.

Pskov became a stronghold of Russia agamst Poland, and was
besieged (1581) for seven months by Stephen Bathory during

the Livonian War, and in 1615 by Gustavus Adolphus of Sweden.
Under Peter the Great it became a fortified camp

(P A K., J T Be.)

PSORIASIS9 a skin affection characterized by the occurrence

of flat dry patches of varying size covered with silvery white

scales Next to eczema and ringworm it is one of the most
commonly found skin diseases It occurs frequently durmg
infancy and early adult life, and rarely begms alter the age of

fifty. Though a parasitic origin has been suggested, no bac«

tenological factor has yet been found, and it has been demon-
strated that psonasis may follow on nervous shocic, gout, mental

emotion and insufficient nourishment. It may follow an
attack of scarlet fever or erysipelas The site of the disease

may be determmed by an abrasion or other injury of the skin,
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or even an irritation caused by fnction of the clothmg. The
favourite startmg-pomt of the lesion is either the elbows or the
fronts of the knees. It is nearly always symmetrical m its

distribution, and spreads over the trunk and the extensor

surfaces of the limbs, m contrast to eczema, which selects the
flexor surfaces. The hairy scalp may also be affected. The
eruption generally first shows itself as one or more papules,

at first red and spreading, and later white from the formation
of scales and red at the spreading margin, where it is surrounded
by a hyperaemic zone. On remo\Tng the scales is seen a
smooth hyperaemic zone dotted with r^ spots. The patches
spread centnfugally and mav remain stationary for a long time
or coalesce with other patches and cover large areas of skin.

In some cases involution of the central portion accompanies
the spreading of the patch, and large concentric rings are formed.
I1ie lesions may persist for j^ears, or spontaneously disappear,

leaving behind a slight brown stain. The symptoms are usually
slight,and there is little or no irritation or itching, and no pain
except m a form which is associated with osteo-arthntis. The
disease, though of noted chronicity, is subject to sudden ex-
acerbations, and may reappear at intervals after it has com-
pletely disappeared. It has little or no effect upon the general
health. Several forms have been described, viz. the simple

uncomplicated, the nervous, the osteo-arthntic, and the

seborrhoeic. Vaneties have also been named according to the
character of the patches, such as psoriasis punctata, guttata.,

circinata or nummularis, or when large areas are mvolv^ and the
‘^kin IS harsh, dry and cracked, it is known as psoriasis mveterata
The pathological changes taking place in the skin have been
described as an inflammation of the papillae and coiium, with
a down-growth of the stratum mucosum betvveen the papiUae
and an increase of the horny layer (keratosis). This latter,

however, has been said to be due to the formation in it of tiny

dry abscesses The silvery appearance of the scales is due to

the inclusion of air globules within them. The treatment is

hygienic, constitutional and local Ihe clothing must be
regulated so as to prevent undue perspiration or irritation or

chafing of the skin The most effective Iccal application is

chr^'sarobm used as an ointment. A bath of hot water and soap
should first be given, or an a^lcahne bath, m order to remove
all the scales, the ointment is then applied, but must be used
over a small area at a time, as it is apt to set up dermatitis

Tarry appluations, such as unguentum picis hquidae, creosote

ointment or liquor carbonis detergens, are also useful, and
radio-therapy has caused a rapid removal of the lesions, but
neither it nor the ointment has prevented subsequent recur-

rence In chronic cascis the sulphur-water baths of Harrogate,

Aix-les-Bams and Aachen have been successful The internal

administration of small doses of vmum antimoniale m acute

cases, or of arsenic (in gradually increasing doses of the liquor

arsenical is) in chronic cases, is undoubtedly beneficial.

PSOROSPERMIASIS, the medical term for a disease caused
by the animal parasites known as psorosperms or gregarmidae,

found m the liver, kidneys and ureters.

PSYCHE (i/n^X^), in Greek mythology, the personification

of the human soul. The story of the love of Eros (Cupid) for

Ps>''che is a philosophical allegory, founded upon the Platonic

conception of the soul In this connexion Psyche was repre-

sented in Greek and Graeco-Roman art as a tender maiden, with
bird's or butterfly’s wings, or simply as a butterfly. Sometimes
she IS pursued and tormented by Eros, sometimes she revenges

lierself upon him, sometimes she embraces him m fondest

affection. The tale of Cupid and Psyche, m the Metanunrphoses

of Apuleiu’^, has nothing m common w'lth this conception but

the name In it Psyche, the youngest daughter of a king,

arouses the jealousy of Venus, who orders Cupid to inspire her

with love lor the most despicable of men. Cupid, however,

falls in love with her himself, and carries her off to a secluded

spot, where he visits her by night, unseen and unrecognized

by hci. Persuaded by her sisters that her companion is a
hideous monster, and forgetful of his warning, she lights a lamp
to look upon him while he is asleep; in her ecstasy at his beauty
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she lets fall a drop of burning oil upon the face of Cupid, who
awakes and disappears Wandering over the earth m search

of him, Psyche falls into the hands of Venus, who forces her to

undertake the most difficult tasks The last and most dangerous

of these is to fetch from the world below the box containing

the ointment of beauty. She secures the box, but on her way

back opens it and is stupefied by the vapour She is only

re:itored to her senses by contact v^ith the arrow of Cupid, at

whose entreaty Jupitei makes her immortal and bestows her

in marriage upon her lover. The meaning of the allegory is

obvious Psyche, as the personification of the soul, is only

permitted to enjoy her happiness so long as she abstains from

ill-advised curiosity. The desire to pr>^ into its nature brings

suffering upon her, but m the end, purified b> what she has

undergone, she is restored to her former condition of bliss b}

the mighty power of love

On this story sec L. Fnedlandcr, ‘ Ueber das Marchen von Amor
und Psyche " (m Darstellungen atts der SitUnge^chichte Roms, 1888,

vol. I.; for a treatment of the Greek conception, see K Kohde,

Psyche, 1804) For Psyche m art see A Conze, De Psyches tntagt-

mbus qutbusdam (1855), Max Collignon, Essai sur les monuments
gyecs et romains relatifs au mythe de Psychi (1877)

PSYCHICAL RESEARCH, a term which may be defined,

partially, as an examination into the amount of truth contamed
in World-Wide superstitions. Thus when Saul disguised himself

before his s&mce with the mtch of Endor, and when Croesus

scientifically tested the oracles of Gieece (finding clairvoyance

or lucidite in the Delphic Pythoness), Saul and Croesus were

psychical researchers. A more systematic student was the

Neoplatonist philosopher Porphyry In his letter to Anebo,

answered m Hepi fjLvcrrrjpitav by lamblichus (?), we find Porphyry

concerned with the usual alleged phenomena—prophecy; the

power of walking through fire unharmed, the movements of

manimate objects, untouched
,
the ‘‘ levitation ’’ of ‘‘ mediums

apparitions of spirits, their replies to questions, the falsehood

of those replies, and so forth. Similar phenomena fill the lives

of the saints and the records of witch trials Apparitions^

especially of the dymg or the dead, the stereotyped disturb-

ances m haunted houses, and the miraculous healing of

diseases, are current in classical and medieval records The
exhibition of remote or even future events, to gazers m mirrors,

crystals, vessels full of water, or drops of ink or blood, are equalK

notorious in classical, Oriental, medieval and modem litera-

ture; while the whole range of these phenomena is found m
Chmese, Japanese, Hindu, ancient American, Red Indian and
savage belief

At various periods, and in proportion to the scientific methods
\

of the ages, attempts have been made to examine the^e thmgs 1

scientifically St Augustine wrote on the whole topic with
j

remarkable acuteness and considerable scepticism; his treat-

ment of miracles of healing is especially noteworthy. After

Petrus Thyraeus (1546-1601), S J Wierus, Ludwig Lavatei

(1527-1586), and other authors of the i6th century, came the

labours of Glanvill, Henry More, Richard Baxter, Boyle, Cotton
Mather, and others in England and America, during and after

the Restoration. Attempts were made to get first-hand evidence*

and Glanvill investigated the knocking drummer of Tedworth
tn Situ (1663). The disturbances m the house of the Wesleys
at Epworth (1716 and later) were famous, and have copious

contemporary record David Hume believed himself to have

settled questions which, when revived by the case of Si^eden-

borg and the experiments of Mesmer and his pupils, puzzled

and mtercsted Kant. The influence of Mesmer has never died

out; the fact of “ animal magnetism ” (with such examples os

the “ divinmg rod,^^ and the phenomena m general) was accepted

in his manner, and explained, by Hegel. The researches of

Braid {c^ 1S40-1850) gave a new name. hypnotism,” to what
had bwn called ‘‘ mesmerism or “ animal magnetism a
name conveying no theory of ** magnetic ” or other “ fluids.”

Mesmerism ” implies a theory of emanations ” from the

operator to the patient
,
“ hypnotism ” implies no such hypo-

thesis. In the middle of the 19th century Dr Gregory and
Dr Mayo published their entertammg but unsystematic works,

Ammal Magnetism and The Truths tn Popular SupcrsiiUms
respectively. Esdaile and Elliotson were practical pioneers

m the medical use of induced sleep or somnambulism. For
their ideas and experiments The Zotst may be consulted. The
epidemic of “ spiritualism ” and of “ turning tables ” then
invaded Europe from America, and was discussed by Di Car-

penter, Faraday, Gaspann, De Morgan and many others The
adventures of Daniel Dunglas Home excited all Europe, and
his effects were studied by Sir William Crooke^ with especial

attention. Home disappeared after a lawsuit, his successes

remain an unsolved enigma Believeis explained them by the

agency of the spirits of the dead, the old savage theory. He
had many followers, most of whom, if not all, were detected m
vulgar impostures Of the books of this period those of

Mr Richard Dale Owen (1810-1890) are the most curious, but
exact method was still to seek.

In 1882 the Society for Psychical Research, under the presi

dency of Henry Sidg*wick, professor of moral philosophy in the

university of Cambridge, was founded expressly for the purpose

of mtroduemg scientific method into the study of the debateable

phenomena ” Other early members were Edmund Gurney,
F. W. H. Myers, Andrew Limg, Professor Barrett, Mrs Sidgwick,

F Podmore, Lord Tennyson, Lord Rayleigh and Professor

Adams ; while among presidents were Professor Balfour

Stewart, A J Balfour, Professor William James of Harvard
and Sir William Crookes The society has published many
volumes of Proceedings In France and in Germany and Itah

many men of distinguished scientific position have examined
the Italian “ medium ” Eusapia Palladino, and have contributed

experiments, chiefly m the field of hypnotism and telepathy

Hypnotusm has been introduced into official experimental

psychology and medicine with some success.

It IS plain that the range of psychical research is almost

unlimited. It impinges on anthropology (with its study of the

savage theory^ of spirits—animism—and of diabolical possession),

and on the u^llal province of psychology, in the problems of

the hallucinations both of morbid patients and of people m
normal mental health The whole topic of the unconscious

or subconscious self is made matter not of mere metaphysical

speculation (as by Kant and Hamilton), but of exact observa-

tion, and, by aid of hypnotism and automatism, of direct

experiment. The six original committees of the society

undertook the following themes —
1 An examination of the nature and extent of any influence

which may be exerted by one mind upon another,

apart from any generally recognized mode of perception

2 The study of hypnotism and the forms of so-called mesmeric
trance, clairvoyance and other allied phenomena.

3. A critical revision of Reichenbach’s researches into certain

organizations called “ sensitive
”

4. A careful investigation of any reports, resting on strong

testimony, regarding apparitions at the moment of

death or otherwise, or regardmg disturbances m houses
reputed to be haunted.

5 An inquiry mto the various physical phenomena commonly
called spiritualistic, with an attempt to discover their

causes and general laws.

6. The collection and collation of existing materials bearmg
on the history of these subjects.

To these themes we might now add the study of crystal-

gazing,” and of the hallucinatory visions which a fair percentage

of people observe when staring into any clear deep, usually a
glass ball; but ink (with some experimenters) does as well, or

a glass water-jug Of these themes, the third has practically

led to nothing. The experiments of Reichenbach on the per-

ception of flames issuing from magnets have not been verified.

The collection of historical examples, again (6), has not been
much pursued by the society, except in Mr Gurney’s studies of

witchcraft in Phantasms of the Ltvtng, by himself, Mr Podmore
and Mr Myers. On the other hand, a vast number of experi-

ments were made in “thought transference.” (i) Diagrams
drawn by A were reproduced by B, cards thought of, numbers
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and so forth were also reproduced in conditions that appeared
to make the normal transference of the idea by sound, sight or

touch impossible, and to put chance comcidence out of court

In one or two instances collusion was detected ingeniously

In others two explanatory theories have been broached. People

may accidentally coincide m their choice of diagrams, or the
** unconscious whispermg of a person fixing his mind hard on
a number, card or what not may be heard or seen. But com-

cidence in diagrams does not apply when a ship, dumb-bells, a

candlestick or a cat is drawn by both experimenters, nor can
“ unconscious whispering ” be heard or seen when the experi-

menters are m different rooms. On the whole, the mquirers

convmced themselves that one mind or brain may mfluence

another mind or brain through no recognized channel of sense

This is, of course, an old idea (see Walton’s Life of Donne, and
his theory of the appearance of Mrs Donne, with a dead baby,

to Dr Donne in Pans). The method of communication remams
a problem. Axe there “ brain waves,” analogous to the X-rays,

from bram to recipient brain, or does mmd touch mind m some
unheard-of way ? The former appears to be the hypothesis

preferred by Sir William Crookes and Professor Flournoy

{Des Indes d la planete Mars, pp 36^-^65) On this showing

there is nothing “ supranormal ” in “ telepathy,’’ as it is called

The latter theory of “ a purely spiritual communication ” is

argued for by Mr Myers {Proceedings of the Society far Psychical

Research, xv. 407-410). If we accept telepathy as experi-

mentally demonstrated, and regard it as a physical process,

we reduce (4),
“ apparitions at the moment of death or other-

wise,” to a noimal though not very usual fact Every one

would admit this m the case of mere empty hallucinations. A,

m Paisley
,
sees P, in London, present m his room P is neither

dying nor in any other crisis, and A is, as both continue to be,

in his normal health. Such experiences are by no means very

uncommon, when there is nothing to suggest that P has exercised

any telepathic influence on A. On the other hand, in Phantasms

of the Living, and in the report on the Census of Hallucinations

{Proceedings, vol x ), the society has published large numbers
of “ comcidental ” hallucinations, the appearance of P to A
coinciding with the death or other crisis of the distant P That
such “ wraiths ” do occur is the popular and savage belief. But,

it may be urged, many hallucinations occur and many deaths

People only remember the hallucinations which happened, or

were made by erroneous reckoning to seem to happen, coin-

cidentally with the decease of the person seen. This is not quite

true, for a hallucination so vivid as to be taken for a real person

and addressed as such is not easily forgotten by a sober citizen,

even if nothing happened ” afterwards. None the less, the

coincidentdf hallucmations have certainly a better chance of

being remembered, while fancy is apt to exaggerate the closeness

of the comcidence. Nothing can demonstrate that coincidences

between death and hallucination occur more frequently than

by the doctrine of chance they ought to do, except a census of

the whole population. In the present indifference of govern-

ment to psychical science no party is likely to institute such a
census, and even if it were done, the frivolity of mankind would
throw doubt on the statistics. It would be necessary to cross-

examme each ‘‘ percipient,” and to ask for documentary or

other corroborative evidence in each case.

The Society for Psychical Research collected statistics m
proportion to its resources. More than 17,000 answers were
received to questions rather widely circulated. The affirmative

respondents were examined closely, their mental and physical

health and circumstances were inquired into, and collectors of

evidence were especially enjomed to avoid selecting persons

known to be likely to return affirmative replies. There were
80 cases at first hand in which the death of the person seen

couicided, within twelve hours, with the visual hallucination of

his or her presence, out of 352 instances of such hallucinations.

By way of amvmg at the true proportions, the hallucinations

which comcided with nothing were multiplied by four. In this

way allowance was made for obliviousness of non-coincidental

hallucinations. The verdict of the committee was that, on the

evidence before them, hallucinations coincided v;ith deaths
m a ratio of 440 times more than was to be expected by the law
of probabilities. The committee came to the conclusion that a
relation of cause and effect does exist between the death of A
and the vision of A beheld by P The hallucmation is apparently
caused from without by some unexplained action of the mind
or brain of A on the brain or mind of P This effect is also

traced, where death does not occur, for example, in the many
instances of false arrivals ” A is on his way to X, or is dream-
ing that he is on his way, and is seen at X by P, or by P, Q and
R, as may happen These cases are common, and were explamed
in Celtic philosophy by the theory of the “ Co-Walker,” a kind
of ** astral body. ’ The facts are accounted for in the same
way by Scandinavian popular philosophy. Possibly in many
instances such hallucinations are the result of expectancy in

the beholder Yet if we go out to shoot or fish, expecting

to encounter grouse or salmon, wc do not usually see grouse or
salmon if thev are not there ’ Where the arrival is not expected,
this explanation fails In “ second sight,” even among savages,

these occurrences are not infrequent, and doubtless admit of

an explanation by telepathy. In two instances, known at

first hand to the present writer, persons dreamed, at a distance,

that they entered their own homes In one the person was
seen, in the other distinctly heard, by the inmates of his or her

house. In several of these examples knocks are heard, as m
spiritualist stances In fact, if we accept the evidence, living

but remote persons may, unconsciousK
,
produce effects of

sounds and of phantasms exactly like those which popular
belief ascribes to the spirits of the dead

If we admit the evidence, of which a great body exists, and
if we attribute the phenomena to telepathv, curious inferences

may be drawn Thus if the phenomena are such as only the
spirits of the dead could be credited with producing—if the

dead were frequently recognized by various good witnesses

—

It would follow (on the hypothesis of telepathy) that telepathy

IS not a physical process caused by material waves or rays from
living bram to brain, the dead having no brains in working order.

On the other hand, if living brains may thus affect each other,

a subjective hallucination experienced by the living A may
conceivably be ‘‘ wired on ” to the livmg P. Thus A, m a given
house, may have a mere subjective hallucination of the piesence
of the dead B, and may, unconsciously, mfect with that hallu-

cination other persons who come to the house. Thus once
admit that any living bram may mfect any other, and it becomes
practically impossible for a spirit of the dead to prove his

identity. Any information which he may give m any way
must either be known to living people, however remote, or

unknown If known to a living person, he may, unconsciously,
“ wire It on ” to the seer. If w'holly unknown to ev^erybody, the
veracity of the information cannot be demonstrated, except

later, if it refers to the unknown future. Thus the theory of

telepathy, with a little good will, puts the existence and activity

of the souls of the dead beyond possibility of proof.

These remarks apply to the researches of the society into

alleged isolated phantasms of the dead, and into “haunted
houses ” As to the former cases, it is admitted on all hands

that sane and sober people may have subjective hallucinations

of the presence of living friends, not dying or many other crisis.

Obviously then, the appearance of a dead person may equally

be an empty hallucination. Thus, a member of the House of

Commons, standing at the entrance of a certain committee-room,

saw another member, of peculiar aspect and gait, pass him and
enter the room, his favourite haunt Several hours passed

before the percipient suddenly recollected that the other member
had been dead for some months. Even superstition cannot argue
that this appearance was a ghost In the same way Hawthorne,
the celebrated novelist, fiequently, he has written, saw a dead
club-man in his club. But suppose, for the sake of argument,

that at intervals members of the house kept seeing such appear-

ances of dead members of parliament, and suppose that they had
never seen the prototypes m their lifetime, but yet correctly

described them : then it might be said that their hallucinations

xxn t8
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had merely been “ wired on ” from the brain of some living

member of parliament who knew the deceased.

Thus telepathy cuts two ways. It is, if accepted, a singular

discovery, but it throws an enormous burden of proof on a

“ ghost ” who wants to establish his identity. In the same way
telepathy cute at the root of ‘‘ clairvovanco,” or lucid view of

events remote in space or distant m time The vision may
have been “ wired on telepathically by a living person who
knew the remote event Iht “ supranormal tan only be

proved if the information conveyed by the hellucination is

verified in the future, or is proved by the finding of documents

not knoNvn to exist at the time of the hallucination, but after*

wards discovered A curious possible instance was the dis-

covery m 1856 of a MS inventory of the jewels of Mary Stuart

(1566), verifying in some degree a olairvovant vision about the

jewels published some years earlier (see “ Queen Mary’s Jewels
”

m the writer’s Book of Dfcams and Cftosts)* Tor the same
reasons the information nominally given by “ spirits ” of the

dead through the mouthor by the automatic wanting of Mrs Piper

(Boston, U S ) and other mediums may be explained bN tele-

pathy from the living who know the facts This theory was
rejected, for example, in the case of Mrs Piper, bv Myers and

Dr Richard Hodgson, who devoted much time to the examina-

tion of the lady (see Proceedmgs
^
vols. vi

,
vim, xiii

,
xiv

,
with

criticisms b) Mrs Sidgwick and the present wnter in vol xv
pt. XXXVI.). In the late Dr Hodgson's opinion, the dead do
communicate through the automatic writing or speaking of

Mrs Piper The published evidence (much is unpublished)

does not seem to justify tho conclusion, which is not accepted

by Mrs Piper herself ! Dr J H Hyslop has published

enormous and minute reports on Mrs Piper, convmcnng to

himself but not to most readers

This leads us to the chief field of research in “ automatisms,
’

or actions of the subconscious or “ sublimimil ” self The proto-

t>T)e of such things is found m the performances of natural

somnambulists, who in all ages have seemed to exhibit faculties

beyond their power when m a normal cxtndilion The experi-

ments of M(?smer, and of those who followed in his track, down
to the psychologists of to*dav, proved (what had long been known
to savages and conjurers) that a state of somnambulism could

be induced from without Moreover, it is proved that certain

persons ctn, as it were, hypnotize themselves, even unwittmgly,

and pass into trance In these secondary conditions of trance,

such persons are not only amenable to “ suggestion,” but

occasionally evolve what are called secondary personalities •

they speak in voices not their own, and exhibit traits

of character not theirs, but in harmony with the impersonation

i

The popular, savage and ancient theory of these phenomena
was that the people thus affected were inspired by a god or

spirit, or ‘^possessed” by a demon or a dead man lienee

now regards the gods or demons or spirits as mere exhibi-

tions of the secondary personality, which wakens when the

normal personality slumbers. The knowledge and faculties

of the secondary personality, far exceeding those exhibited m the

normal state, are explained to a great extent by the patient’s

command, when in the secondary' state, of resources latent in

the memory. The same explanation is offered for other pheno-

mena, like those of automatic writing, knocking out answers

by tilting tables, or discovermg objects bv aid of the “ divining

rod ” The muscular actions that tilt the table, or wag the rod,

or direct the pencil or planchette, are unconsciously made, and

reveal the latent stores of subconscious knowledge, so that a

man writes or kncKks out information which he possessed, but

did not suspect himself of possessing These processes were

familiar to the Neoplatonists, and in one form or other are

practised by Chinese, Tibetans, Negroes, Malayans and Melan-

esians A similar kind of automatism is revealed in the inspira-

tions of genius, which often astonish the author or artist himself

An interesting example has been studied by Myers in the feats

of arithmetic recorded about ” calculating boys,” who arc

usually unconscious of their methods The wliole of this vast

field of the unconscious, or subconscious, or sublimihal self has

been especially examined by Myers, and by such psychologists
as Ribot, Janet, Richet, Ifluurnoy and many others.

Ihe general result is aaiormal explanation, not yet complete,

of the phenomena hitherto attributed to witchcrafn, inspiration,

possession, and so forth. Probably the devals, saints, angels
and spirits who have communicated with witches, living saints,

demoniacs and \ isionaries are mere hallucmatory reflections

from Uie subconscious self, endowed with its store of latent

memories and strangely acute percipient faculties Thus a
cunous chapter of human history is at last within possible reach
of explanation Men regard phenomena as “ supranormal ” or
“ supernatural,” or reject them altogether, till their modiLS is

explained But it would not be candid to say that the explana-

tion IS complete, or nearly complete. The nature of the hyp^
notic trance itself remams a matter of dispute The knowledge
automatically revealed can by no means always be accounted
for, either by latent memory or by the sharpening of the normal
faculties of perception, while the limits of telepathy (if it be
accepted) are vaguely conjectured. Even the results of simple
experiments m “ crystal-gazing ” are often very perplexing.

Further experiment ma> reveal some normal explanation, while
scepticism (whuli seldom takes the trouble to examine tlie

alleged facts with any care)) can always repose on a theory of

malobservation and imposture Ihese, of course, are verae

causae, while in this, as in all provinces of human evidence,

bad memories and unconscious errors distort the testimony.

Psychical research encourages, or ought to encourage, the cool

impartiality in examining, collecting and recoiding facts, which
IS usually absent, in greater or less degree, from the work even
of eminent historians Men of equal honesty andi acuteness

may helicvx? or disbelieve in the innocence of Mary QUeen of

Slots, or in the “spirits” which control Mrs Piper As to

alleged “ phvsical phenomena ” of unknown cause, one, the

power of passing without lesion with naked feet over fire, has

recently been attested by numerous competent observers and
experimenters in the ritual of Fijians and other South Sea
Islanders, Japanese, Bulgarians, nati\*es of southern India and
other moes (The evidence has been collet ted by ^he present

writer in Proceedings SPR, vol xv pt xxxvi. pp. 2-15
Compare a case examined and explained more or less by S, P.

I^gltey, Nature, iUigust 22, iqoi ) The much more famous
tales of movements of objects untouched liave been carefully

examined, and' perhaps in no instance have professional per-

formers proved innocent of fraud. Yet the best known living

medium, Eusapia Palladino, though exposed at Cambridge,

has been rehabilitated, after later experiments, in the opinion

of many distinguished Continental observers, who entirely

disbelieve m the old tlieory, the action of “ spirits,” and venture

no other hypothesis.

The results of psychical research, after several years of work,

are not really less than could be expected from toil ih a field so

difficult The theory of alternating^ or secondary, personalities

IS the key, as we have said, to a strange chapter in “ the history

of human erroi ’ The provisional hypothesis^ of telepathy

puts a meaning into the innumerable tales of “ wraiths ” and
of “ second sight ” It is never waste of time to investigate the

area of human faculty; and practical results, in the medical

treatment of abnormal intellectual conditions, have already been

obtained The conduct of our witch-burning ancestors now
becomes intelligible, a step on the way to being pardonable.

With their methods and mhented prejudices they could scarcely

have reasoned'othcrwise than they did m certain cases of hysteria

and autohypnotization Many “ miracles ” of healing and of

“ stigmatization ” become credible when verified m modern

expenence and explained by “suggestion”; though to “ex-
plain the explanation ” is a task for the future Such as it is,

the theory was accepted by St Francis de Sales in the case of

St Theresa Results of wider range and' of more momentous
interest may yet be obtained' The science of electrical pheno-

mena wa3 not developed in a quarter of a century, and' it would

be premature to a<;k more ffarm psychical research than it has

aAieved in a short period. The subject is not readily capable
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of exact expemnent, human faculty being, as it were, capricious,

whtm compared with ordinary phy'ucal processes Imposture,

conscious or unconscious, is also an element of difficulty But
already phenomena which are copiously reported throughout

the whole course of history have been proved to possess an actual

basis in fact, have been classified, and to some extent have been
explained Even if no light is ever to be cost on spiritual

problems, at least the field of psychology has been extended

The literature of psychical research is already considerable,
and a complete bibliography would occupy much space Readers
who care to pursue tne study will find their best guide m the
Proceedings of the Society for Psychical Researchy which contains
a catalogue of the society's collection, inclu<l]ng the Gurney Library
(hypnotism), with reviews of modern books m many languages-
French, German, Italian, Russian—as they appear Among
modern English books may be recommended Phantasms of the Living^
by Gurney, Podmoic and Myers, Studies in Psychical Research

y

by
Podraore, with his Apparitions and Thought-Transfutnce

,

and
Principles of Psychology by Professor William James, of Harvard
iho historical side of the subject, especially as regards the behels
of saViiges and of cla^-sical antiquity, may be studied in E B Tylor's
Primitive Culture (undei “ Animism "), in Myers’s Clas6toal L^f'ays

(under " Gieek Oracle s "), and A Lang's Cock Lane and Common
Sensey and Making of Religion Myers's vsork, Human Personalit\

,

contains vast collections of facts, with a provisional theor)^ Myers's
legretted death prevented him from tinally revising hib book, which
contains certain inconsistencies It is plam that he tended more
and more to the belief in the " invasion " and " possession " of living

human organisms by spirits of the dead The same tendency
marks an article on " Psychical Rcsearcn," by Sir Oliver Lodge, m
Harper'b Magazine (August 1908) Other students can find, in the
evidence cited, no warrant foi this return to the ‘‘ palaeolithic
pi»ycholog> " of invasion " and ‘ possession " Th Flournoy's
Des ^n(Je<i ci la plandle Mav<; is a penetrating study of pseudo-spiritual
' messages " A criticism making against the notion of telepathy
may be found in Herr Parish's Hallucinations and Illusions (Eng
trans )

Some errors and confusions in this work (due in paid to the
expansion of the original text) arc noted in A Lang’s Making of
Religion, appendix A Such topics as PEtrpATHY, CRYsr\L-
GAziNO, Hypnotism, Second Sight, the Poltergeist, <5Lc

,
arc

dealt with under separate articles m this work (A L

)

PSYCHOLOGY (if/vxv, the mind or soul, and Xoyo?, theory),

the science of mind, which can only be more strictly defined by
an analysis of what mind '' means

I In the several natural sciences the scope and subject-matfer

of each are so evident that little preliminary discussion is called

for But with psychology, however much it is freed

from metaphysics, this is different It is indeed
ordinarily assumed that its subject-matter can be at

once defined ‘‘ It is what you can perceive b)' consciousness or

reflection or the internal sense,” says one, “ just as the subject-

matter of optics IS what you urn perceive by sight Or,

“ psychology is the science of the phenomena of mmd,” wc are

told again, “and is thus marked off from the phvsical sciences,

which treat only of the phenomena of matter ” But, whereas
nothing IS simpler than to distinguish between seeing and hear-

ing, or between the phenomena of heat and the phenomena of

gravitation, a very little reflection may convince us that we
cannot m the same fashion distinguish internal from external

sense, or make clear to ourselves what we mean by phenomena
of mind as distinct from phenomena of matter

To every sense there corresponds a sense-organ, the several
senses are distinct and indepcnclent, so that no one sense can add

- to or alter the materials of another the possession
iniernmiana senses, e g furnishing no data as to the character
bxternmi,

^ possible sixth Moreover, sen&e-impressions arc
passively received and occur in the first instance %\ithout regard
to the feeling or volition of the recipient and without any
manner of relation to the “ contents of consciousness " at the
moment. Now such a description will apply but very portiaUv to
the so-callcd “ internal sense " For wo do not by means, ol it

passively receive iinpressK ns differing fiom all previous presenta-
tions, as the sensations of colour for one “ couched " diftcr from all

he has experienced before the new facts consist rather in the
recogmtion of certam relations among pre-existing prcsentadbns,
t are due to our mental activitv and not to a special mode of what
ha8 been called our sensitivity For when we taste we cannot hear
that we taste, when we sec we cannot smell that wc sec, but when
we taste we may be conscious that wc taste, when we hear we may
b© coosGiQfis that w© hear Moreover, the facts< so ascertamed arc
never independent of feehng and volition and of the contents of

consciousness at the time, as tnie sensations arc Also if wc consult
the physiologist we learn that there is uo evidence of any* organ or
'' centre " that c<3uld be regarded as the physical basis " of this
inner sense, and, if self-consciousness alone is temporarily m abey-
ance and a man merely " beside himself," such state of dclinum h^
little analogy to the functional blindness or deafness that constitutes
the tcmpoiary suspeimon of sight 01 hearing
To the conropt of an internal perception or observation tne

preceding objections do not necessarily apply—that is to say, this
concept may be so defined that they need not But then in propor-
tion as wc escape the charge of assuramg a special sense which
furnishes the matenal for such perception or observation, in tliat
same proportion are we compcll^ to seek for some other mode of
distinguishing its subject-matter Foi

,
so lar as the mere mental

activity of perceiving or observing is concerned, it is not easy to see
any essential difference in the process whether what is observed be
psychical or physical It is quite true that the so-called iisycho-
logical observation is more difhcult, because the facts observed are
often less definite and less peiMstent, and admit less of actual
isolation than physical facts do, but the process of recognizing
similanties or dittercnces, the dangers of mal-observation or non-
obstrvalion, arc not materially altered on that account. It inav
be further allowed that there is one difficulty pecuharly fdt m
psychological observation the one most macciirately expressed by
saying that here the observer and the observed arc one But thui
difficultv IS surely in the first instance due to the very obvious fact
that our jxiwers of attention arc limited, so that wc cannot alter
the distribution ol attention at any moment without altering the
conttnts of consciousness at that moment Accordingly, whore
there are no othci wavs of surmounting this difficulty, the psycho-
logical obst rver must either trust to rejiresentations at a later time,
or he must acquire the txiwer of taking momentary glances at the
psychological asp<.cts 01 the phase of consciousness in question
Ai d this one w ith any aptitude for such studies can do with so slight
a diversion of attention as not to disturb very senoiislv either the
given state or that which mimediately succeeds it But very
similar difficulties have to l>e similarly met by physical observers m
ctrtam special cases, as, eg in obstiving and icgislenng the phe-
nomena of «olar eclipse

,
and similar aptitudes in the distribution of

attention have to be acquired, say, by extempore orators or skilful

surgeons Just as little, then as there is anythmg that we can with
pro^icty call an inner sense, just so Uttlc can wo find m the process
of mnei perception any satisfactory characteristic of the subject-
matter of psychology " The question still is What is it that is

perceiv cd or observed ^ and the readiest answer of course is Internal
experience as distinguished from external, what lakes plxtce m the
mind as distinct from what takts place without.

This answer, it must be at once allowed, is adequate for most
pui poses, ami a great deal of excellent psychological work has been
done without cv er c^lhn g *t in question But the distinction between
intenial and external cxpcncncc is not one that can be drawn from
the standpoint of psychology, at least not at the outset hrom
this standpomt it appears to be either (i) inaccurate or (2) not
extra-psychological A> to (1), the boundary between tlie mtcrnal
and the external was no doubt originally the surface of the body,
with which the subject or self was identified, and inthLS sense the
terms arc of course correctly used For a thing may, in the same
sense of the word, be in one space and therefore not in *—1

1

out of-—
another, but wc express no mtelhgiblc relation if we speak of Iw^o

things as being one in a given room and the other in last week Any
one IS at hberty to say if he choose that a certain thing is "in his
mind "

,
but if in this wav he distinguishes it irom something else

not in his mind, then to bo intelligible this roust imply one of two
statements—cilhei that the something else is actually 01 possibly
m some other mind, or his own mind being alone considered, that
at the time the something else docs not exist at all Yet, evident
as it seems tliat tho correlatives m and not-m must apply to the
same category, whether space, time, presentation (or non-presenta-
tion) to a guen subject, and so forth, we still find psjrchologists

more or less consciously confused between " internal,^’ meaning
" presented " in the ps>"chological sense, and " external," meaning
not " noi-presented " but corporeal or oftener extra-corporeal
But (2)k when used to distinguish between presentations (some of
which, or some relations of vv hich w ith respect to others, arc called
" internal," and others or other relations, external "), these terms
arc at all ewents accurate; only thtn they cease to mark oil the
psychological from the extra-psychological, inafimuch as psychology
lias to analyse this distinction and to exhibit the bteps by which it

has come a^ut But wc have still to examine w hether the distinc-

tion of phenomena of Matter and phenomena of Mind furnishes a
belter dividing line than the distinction of internal And external
A phenomenon, as commonly understood, is what is mamfost.

sensible, evident, the implication being that there are eyes to see.

cars to hear, and so fortJi—in other words, that there . .

presentation to a subject
,
and wherever there is presenta-

tion to a subject it will be allowrcd that w© are in the

doittftm ’ of psychology. But m talking of physical phenomena
we, in a way, abstract from tllis fact of presontation Though
consdousness should cease, the physicist would consider the sum
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total of objects to remain the same , the orange would still

be round, yellow and fragrant as before hor the physicist

—

whether aware of it or not—has taken up a ^sition which for the

present may be described by saying that phenomenon with him
means appearance or manifestation, or—as we had better say-
object not for a concrete individual, but rather for uhat Kant called

Bewus^tsein uberhaupt, or, as some render it, the objective conscious-

ness I e for an imaginary subject freed from all the limitations of

actual subjects save that of depending on “ sensibility ’* for the

material of experience However, this is not all, for, as we shall see

presently, the psychologist also occupies this position, at least if

he does not his is not a true science But, further, the physicist

leaves out of sight altogethei the facts of attention, feeling, and so

forth, all of which actual presentation entails From the psycho-
logical point of view, on the other hand, the removal of the subject

removes not only all such facts as attention and feeling, but all

presentation or possibihty of presentation whatever Surel) , then,

to call a certain object, when we abstract from its presentation, a
material phenomenon, and to call the actual presentation of this

object a mental phenomenon, is a clumsy and confusing way of

representing the difference between the two points of view For
the terms ' material " and “ mental " seem to implv that the two
so-called phenomena have nothing in common, whereas the same
object IS involved in both, while the term “ phenomenon ” implies

that the point of view is in each case the same, when in truth what
IS emphasized by the one the othei ignores

2. Paradoxical though it may be, we must then conclude that

psv ( hologv cannot be defined by reference to ^pet lal subject-

Standpoint nialter as such concrete sciences, for example, as

of Psycho- mineralogy and botany can be, and, since it deals in

f^My» some sort with the VNdiole of expei lence, it is obv uiusl)

not an abstract science in aiw ordmarv' sense of that term To be

characterized at p 11, therefore, apart from metaphysical assump-
tions, It must be characterized ny the standpoint from which this

experience is view^cd. It is by way of expressing this that

widely different schools of psychology define it as subjective,

all other positive sciences being distinguished as objective

But this seems scarcely more than a first approximation to the

truth, and, as we have seen incident ally, is apt to he misleading

The distmction rather is that the standpoint of psychology^ is

what is sometimes termed ‘‘ individualistic,^’ that of the so-called

objcct-science^ being universalistic,” both alike bemg objective

in the sense of being true for all, consisting of what Kant would

<all judgments of experience For psychology^ is not a

biography m any sense, still less a biographv dealing with

idiosyncrasies, and in an idiom having an interest and a

meaning for one subject only, and incommunicable to any
other. Locke, Berkeley and Hume have been severely handled

because they regarded the critical investigation of knowledge as

a psy chological problem, and set to work to study the individual

mind simply for the sake of this problem But none the less

their standpoint was the proper one for the science of psychology

itself, and, however surely their philosophy was foredoomed to a

collapse, there is no denymg a steady psychological advance as

we pass from Locke to Hume and his modem representatives

By ‘‘ idea ” Locke tells us he means “ Whatsoever is the object

of the undei standing when a man thinks ” (1 e is conscious), and

having, as it were, shut himself within such a circle of ideas he

finds himself powerless to explain his knowledge of a world that

IS assumed to be mdependent of it, but he is able to give a very

good account of some of these ideas themselves. He cannot

justify his belief in the world of things whence certain of his

simple ideas were conveyed ” any more than Robinson Crusoe

could have explored the continents whose products were drifted

to his desert island, though he might perhaps survey the island

Itself well enough. Berkeley accordingly, as Professor Fraser

happily puts it, abolished Ixicke’s hypothetical outer circle,

'fhereby he made the psychological standpoint clearer than

ever—hence the truth of Hume’s remark, that Berkeley’s argu-

ments “ admit of no answer at the same time the epistemo-

logical problem was as hopeless as beforc—hcnce again the truth

of Hume’s remark that those arguments ‘'produced no con-

viction Of all the facts with which he deals, the psychologist

way truly say that their fsse is perapt, masmuch as all his facts

we facts of presentation, are ideas in Locke’s sense, or objects

which imply a subject. Before we became conscious there was no

world for us, should our consciousness cease, the world for us

ceases too; had we beemborn blind, the world would for us have
had no colour, if deaf, it would have had no sounds, if idiotic, it

would have had no meaning Psychology, then, never transcends

the limits of the mdividual. But now, though this Berkeleyan

standpoint is the standpoint of psychology, psychology is not
pledged to the method employed by Berkeley and by I^ocke.

Psychology may be individualistic without bemg confined ex-

clusively to the introspective method. There is nothing to

hinder the psychologist from employing materials furnished by
his observations of other men, of infants, of the lower animals,

or of the insane, nothing to hinder him taking counsel with the

philologist or even the physiologist, provided alwavs he can
show the psychological bearings of those facts which are not

directly psychological. The standpoint of psychology is indi-

vidualistic, by whatever methods, from whatever soiiices its

facts are ascertained, they must—to have a psychological im-

port—be regarded as having place in, or as being part of, soine

otters consciousness or experience In this sense, i ^ as presented

to an individual, “ the whole choir of heaven i^nd furniture of

earth ” mav belong to psychology, but otherwise they are

psychological nonentities In defining psychology, however,
the propriety of avoiding the terms mind or soul, which it

implies, IS widely acknowledged, mind because of the disastrous

dualism of mind and matter, soul because of its metaphysical

associations Hence F A Lange’s famous mot modern
psycholog)' IS Pi>ychologte oluie Seele But cansetousnessy which
IS the most frequent substitute, is continually confused w'llh self-

consciousness, and so is apt to involve undue stress on the sub-
jective as opposed to the objective, as well as to emphasize the

cognitive as against the conati\e factors Experieme, it is

maintained, is a more fundamental and less ambiguous term.

Psychology then is the science of individual experience The
problem of psychology, in dealing with this complex subject-

matter, IS m general—first, to ascertain its ultimate constituents,

and, secondl), to determine and explain the laws of their

interaction

General Analy^i^.

3 In seeking to make a first general analysis of experience,

we must start from individual human experience, for this alone

IS what we immediately know'. Prom this standpoint w^e must
endeavour to determine the “ irreducible minimum ” involved,

so that our concept may apply to all lower forms of experi-

ence as well Etymologically experience connotes practical

acquaintance, efficiency and skill as the result of trial—usually

repeated trial—and effort Many recent writers on comparative
psychologv' propose to make evidence of experience in this

sense the criterion of psychical life The ox knowelli his owner
and the ass his master’s crib, and so would pass muster, but the

ant and the bee, w'ho are said to learn nothing, would, in spite

of their marvellous instinctive skill, be regarcied as mere auto-

mata in Descartes’s sense Thai this criterion is decisive on the
positive side will hardly be denied, the question how far it is

available negatively we must examine later on But it will be
w'ell first bi lefly to note some of the implications of this positive

criterion Experience is the process of heioming expert by experi-

ment The chief implication, no doubt, is that which in psycho-
logical language w'e express as the duality of subject and object.

Looking at this relation as the comparative psychologist has to

do, we find that it tallies m the mam with the biological relation

of organism and environment The individuality of the organ-
ism corresponds to, though it is not necessarily identical with,

the psychological subject, while to the environment and its

changes corresponds the objective continuum or totum ob]ccttvum

as we shall call it This correspondence further helps us to see

still more clearly the error of regarding individual experience as

wholly subjective, and at the same time helps us to find some
mea^&re of truth in the naive realism of Common Sense As
these points have an important bearing on the connexion of

psychology and epistemology, we may attempt to elucidate

them more fully.

Though It would be unwarrantable to resolve a thingy as some
have done, into a mere meeting-point of relations, yet it is
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perhaps as great a mistake to assume that it can be anything deter-

minate in itself apart from all relations to other things B> the

physicist this mistake can hardly be made for him action and
reaction are strictly correlative a material system can do no
work on itself For the biologist, again, organism and environ-

ment are invariably complementaiy But in ps>thology, \v^hen

presentations are regarded as subjective modifications, we have
this mistaken isolation in a glaring form, and all the hopeless

difficulties of what is tailed subjective idealism ” are the result

Subjective modifications no doubt are alvavs one constituent

of individual experience, but alwa)s as correlative to objective

modifications or change in the ohjettive continuum If experi-

ence were throughout subjective, not merely would the term

subjective itself be meaningless, not merely would the concep-

tion of the objective never arise, but the entirely impxirsonal i^nd

intransitive process that remained, though it might he described

as absolute becoming, could not be railed even solipsism, least

of all real experience. ( ornmon Sense, then, is right in positing,

whercvei experience is inferred, (i) a factor answeiing to what
wc know as self, and (2) another factor answering to what each

of us knows as the world It is further right in regarding the

world which each one immediately knows as a coloured,

sounding, tangible world, moie exactly as a woild of sensible

qualities The assumption of naive realism, that the world as

each one knows it exists as such independently of him, is

questionable But this assumption goes beyond individual

experience, and does not, indeed could not, aiise at th^s

standpoint
Answering to the individuality and unity of the subjective

factor, there is a corresponding unity and iiHlividuality of the

objective Every Ego has its correlative Non-Ego, whence in

the cud such familuxr sayings as quot homines lot sentential and
the like The doctiine of Leibnitz, that ^^each monad is a
living miiTor representative of the universe according to

ns point of view, ’ will, with obvious resc r\ aliens, occur to many
as illustrative here In paiticular, Leibnitz emphasized one
point on which psychology will do well to insist “ Since the
world IS a plenum,” he begins, all things are connected together

and evervbody acts upon every other, more or less, according

to their distance, and is affected by their reaction, hence each
monad is a living mirror,”^ &c Subject and Object, or (as it

will be clearer in this connexion to say) Ego and Non-Ego, are

then not merely logically a universe, but actually the universe^

so that, as I.eibnitz put it, He vffio secs all could read in each

what IS happening everywhere” {Monadology, § 61) 1 hough
every mdividual experience is unique, yet the more Ego^ is

similar to Eg02 the more their complementaries Non-Ego^, Non-
EgOj are likewise similar, much as two perspective projections

are more similar the more adjacent their points of sight, and
more similar as regards a given position the greater its distance

from both points No doubt we must also make a very exten-

sive use of the hypothesis of subconsciousness, just as Leibnitz

did, before wc can say that the universe is the objective factor

in each and every individuaLs experience. But we shall have
m any case to allow that, besides the strictly limited ** content ”

rising above the threshold of consciousness, there is an indefinite

extension of the piesentational continuum beyond it. And the

Lcibnitzian Monadology helps us also to clear up a certain con-

fusion that besets teims such as content of consciousness,”

or “ finite centre of experience ”—a barbarous but intelligible

phrase that has recently appeared—the confusion, that is, with

a mosaic of mutually exclusive areas, or with a scheme of mutu-
ally exclusive logical compartments. Consciousnesses, though
in one respect mutually exclusive, do not limit each other m this

fashion. For there is a sense m which all mdividual experiences

are absolutely the same, though relatively different as to

their point of /lew, t,e. as to the manner m which for each the

same absolute whole is sundered into subjective and objective

factors.

This way of looking at the facts of mind helps, agam, to dispel

the obscurity investing such terms as subjective, intersubjective,

1 Pitnctples of Nature and Grace, § 3
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transsuhjedive and objective, as these occur in psychological or
epistemological discussions For the psychologist must main-
tain that no experience is merely subjective : it is only epistcmo-
logists (notably Kant) who so describe mdividual experience,

bee ause objects experienced in their concrete particularity per-

tain, like so many idiosyncrasies, to the individual alone In

contrast with this, epistcmologists then describe universal

expei lence—the objects m which are the same for every experient

—as objective experience par excellence And so has arisen the

time-honoured opposition of sense-knowledge and thought-
knowledge . so too has arisen the dualism of Empii icism and
Rationalism, which Kant sought to surmount by logical analysis.

It IS m the endeavour to supplement this analy sis by a ps) cho-

logual genesis that the terms mtersubjective and transsubject i\e

pro\e useful. The problem for psychology is to ascertain the

successive stages m the advance from the one form of experience

or knowledge to the other When ten men look at the sun or

the moon ” said Reid, ‘‘they all see the ‘‘ame individual object
”

But ac( ording to Hamilton this statement is not “ philosophically

correct . the truth is that each of these persons sees

a different object . It is not by’ perception but by a pro(css

of reasoning that we connect the objects of sense with exi'^tem es

bc\ ond the sphere of immediate knowledge”^ Now it is to

this beyond that the teim iranssubjectwe is applied, and the

question before us is: How do mdixidual subjects thus got

beyond the immanence or immediacy with wffiich all experience

begins ? By a “ process of reasoning,” it is said But it is at

least true m fact, whethf^r necessanly’ true or not, that such
reasoning is the result of social intercourse Further, it will be

generally^ allowed that Kant’s Analyiik, before referred to, has

made plain the insufficiency of merely formal reasoning to yield

the categories of Substance, Cause and End, by which w’e

pass from mere perceptual e cpcrience to that wider experience

which transcends it And psy chology’, again, may claim to ha\ c

shown that m fact these categories are the result of that

reflective self-consciousness to which social intercourse first

gives rise

But such intercourse, it has been urged, presupposes the common
ground between subject and subject which it is meant to explain
How, it lb asked, if every subject is confined to his own unique
experience, does this mtersubjective intercourse ever arise ^ If no
progress towards mtcllcclivc synthesis were possible before mter-
subjective intercourse began, such intercourse, as presupposuig
somethmg more than immediate sense-knowledge, obviously never
could begin Let us illustrate by an analogy which Leibnitz's
association of experience with a “ point of view " at once suggi sts.

If it were possible for the terrestnal astionomcr to obtain observa-
tions of the heav^ens from astronomers m the neighbounng stars,

he would be able to map m three dimensions constellations vvhich
now ho can only represent in two Bui unless he had ascertain* d
unaided the hchocentnc parallax of these neighbounng stars, he
would have no means of distinguishing them as near from the distant
juyTiads besides, or of understanding the data he might receive, and
unless he bad first of all determined the still humbler geocentric
parallax of our sun, tho^e heliocentric parallaxes would have been
unattainable So m hke manner we may say "mtersubjective
parallax " prcsupixises what we may call " subjective parallax,"

and even this the psychological duality of object and subject But
such subjective parallax or acquaintance with other like selves is

the direct outcome of the extended range in time which memory
proper secures; and when m this way self lias become an object,

lesemblmg objects become other selvts or " ejects," to adopt with
slight modification a term originated by the late W. K Chfford
We may be quite sure that his faithful dog is as httle of a soUpsist

as the noble savage whom he accompanies Indeed, the rudiments
of the social factor are, if wc may judge by biological evidence, to

be found very early. Sexual union m the physiological sense occurs
m all but the lowest Metazoa, painng and courtship are frequent
among msects, while " among the cold-blooded fishes the battle of
the stickleback with his rivals, his captivating manoeuvres to load

tbe female to the nest which he has built, his mad dance of passion
around her, and his subsequent jealous guarding of the nest, have
often been observed and admired " Among birds and mammals

^ Lectures on Metaphysics, 11 153
^ And it IS precisely lor want of this mediation that Kant's " two

stems of human knowledge, which perhaps may sprmg from a common
but to us unknown root," leave epistemology still more or less

hampered with the old dualism of sense and understanding
* Evolution of Sex, by Geddes and Thomson, ist ed. p 265,
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we fiod not merely that these psyclK)logical aspects of sexual hfc

are greatly extended, but we tmd also prolonged education of oil-'

spring by patents and imitation of the parents by offspring Even
language, or, at any rate “ the linguistic impulse,** is not wholly

absent aiming brutes.* Thus as the sensori-motor adjustments of

the organism to its envuromnent generally advance m complexity
and range there is a concomitant advance in the variety and
intimacy of its relations spectallv with irubviduaLs of its kind It is

therefore reasonat^e to assume no discontinuity between phases of

experience that for the individual are merely objective and phases

that are also ejectiveas well
,
and once the ejective level is attained,

some interchange of experience is pobsilile bo disappears the great

gulf fixed betwixt subjective or individual ajid intersubjeetive or
universal cxpcnence by rival systems in philosophy

4. From this preliminary epistemological discussion we may
pass on to the psychological analysis of experience itself As
to tins, there is m the mam substantial agreement, the ele-

mentary facts of mmd cannot be expressed in less than thiee

propositions— feel somehow,*’ “ I know something,” ” I do
somothing ” But here at once there arises an important ques-

tion, VIZ What after all are we to understand by the subject

of these propositions ? The proposition ” I feel somehow ” is

not equivalent to “ I know that I feel somehow ” To identify

the tw'o would be to confound consciousness with self-conscious-

ness VV''e are no more confined to our own immediate observa-

tions here than elsewhere, but the point is that, whether seeking

to analyse one's own consciousness or to infer that of a lobster,

w'hether discussing the association of ideas or the expression

of emotions, there is always an indi\ idual self or subject ” m
question. It is not enough to talk of feelings or volitions

what we mean is that some individual—man or worm—feels,

strives, acts, thus or thus. Obvious as this may seem, it has

been frequently either forgotten or gainsaid It has been

forgotl^ among details or through the assumption of a medley
of faculties, each treated as an individual m turn, and among
which the real individual was lost Or it has been gainsaid,

because to admit that all psychological facts pertain to an

experiencing subject or expenent seemed to imply that they

pertained to a particular spiritual substance, which was simple,

indestructible, and so forth, and it was manifestly desirable

to exclude .such assumptions from psychology as a science

dumng only at a systematic exposition of what can be Jenown

and verified by observation But, however much assailed or

disowned, the concept of a “ mmd ” or conscious

subject IS to be found implicitly or explicitly in all

psyvlu)logJcal writers whatever--rnot more m i Berke-
ley, who accepts it as a fact, tlian in Ilume, who treats it as a

fiction This being so, we are far more likely to reach the tnith

eventually if we openly acknowledge this inexpugnable a.ssump-

tion, if such it prove, instead of resorting to all sort^ of devious

periphrases ‘ to hide at Now wherever the word Subiect, or

Its derivatives, occurs m psychology w'e might substitute the

word Ego and analogous derivatives, did such exist. But
Subject IS almost ^ways the preferable term ;

its impersonal

form IS an advantage, and it readily recalls its modem correlative

Object. Moreover, Ego has two sense?, distinguished by Kant
as pure and empirical, the latter of which was, of course, an object,

the Me known, while the former was subject always, the. I know-
ing By pure E^o or Subject it is proposed to. denote here the

simple fact that everything experienced is refen cd to a Self

experiencing This psychological concept of a self or subject,

then, >8 after ail hy no means. identical with the nayetaphysacal

concepts of a soul or mmdra,t<Mn, or of mmd-stuff not atomic,

It may be kept as free from metaphysical implications as the

concept of the biological individual or organism with which it is

so intimateiy connected

The attempt, indeed, has frequently been made to reeolve the
former into the latter, and so to find m nund only such an indi-

.... viduahty as has an obvious counterpart ui this indivldu-

extrudJthm
orgamsm, what we may call an objective

Bmo individuality But such
i
procedure owes all its plausi-^ ' bility to the fact tlut it leaves out of sight the dif-

ference > betwexx! the biological and the jpsycbological standpomts
All that the biologist means by n dog is ‘'^the sum of the phenomena

which make up its corporeal existence
'*

** And. inasmuch as its

presentation to any one 111 particular is a point ol no Import-
ance, the fact ot presentation at all may be very well liropped
out of account Let us now turn to psychology Why should we
not here (follow Huxley and take “ the word ‘ soul ' simply as a
name for the senes of mental phenomena which make up an uidi-
vidual nund "

? Surely the moment wc tiy distinctly to under-
stand this question we realize that the cases arc dilfcrcnt “ Scries
of mental phenomena ” for whom ? I^'or any passer-by such as
might take stock of our biological dog ? No, obviously only for

that individual mmd itself; yet tltat is supposed to be made up of,

to be nothing diilticnt from, the scries of phenomena Are we,

then, (i) (juoting J S Mill’s words, “ to accept the paradox that
S(,me thing which ex hypothest is but a series of feelings, can be
aware of itself as a senes *'

? ** Or (2) shall we say that the seveial
parts of the series are mutually phenomenal, much as A may look

at B, who. was just now looking at A ? Or (^) tinailly, shall wc say
that a large part of the so-called senes, m fact every teim but one,

IS phenomenal for the rest—for that one ?

As to the first, paradox is too mild a word for it
,
even contradiction

will hardly suffice It is as impossible to express '* being aware of
’*

by one term as it is to express an equation or any other relation by
one term what knows can no more be identical with what is known
than a weight with what it weighs If a senes of feelings is what
IS known or presenft'd, then what knows, what it is presented to,

cannot be that senes of feelings, and this without regard to the point
Mill mentions, viz that the infinitely greater part of the series is

either past or future The question is not in the fiisl instance one
of tune or substance at all but simply turns upon the f.ict that
knowledge or conscKHisness is unmeaning except as it implies some-
thing knowing or conscious of something l^ut it may be r< plied

Granted that the formula for consciousness is something doirg some-
thing, to put it generally, still, if the two somethings aic the same
when I touch 1113 self or when I see myself, why may not agent and
patient be the same when the action is knowing or being aware of,

why may I not know mystlf-s-m fact, do I not know myself ? Ct r-

tainly not, agent and patient never aic the same in the same act,

such terms as self caused, self-moved, sell know^n, ct id genn’i ornne,

either connote the incomprehensible or arc abbievialcd expressions—as, e g touching oneself when one's light hand touches one's left

And so we come to the alternatne As one hand washes the
other, may not diiftrtnt me rubers of the senes of feelings be subject

and object in turn Compare, for example, the state of mind of a
man sueeumbing to temptation (as he pictures himself enjoying
the coveted good and impatiently lepudiates sciuples of eon^ennee
or dictates of pnidemce) with his state when, filled with icmoisc, he
sitU‘s with eoiLseienee and condemns this " foimcr self "-—the
" better self " having meanwhile become supreme Hcic the cluster

of presentations and their associated sentiments and motives, which
together played the role of self in the first situation, have—only

momentarily it may be true, but Btill have—for the time the place

of not-self
,
and under abnormal circumstances this partial alterna-

tion may become complete alienation, as in what is called " double
consciousness " Or again, the development of self-consciousncss

might be loosely described as taking the subject or self of one stage

as an object in the next—self being, 0 g ,
first identified with the

body and afterwards distinguished from it But all this, liowever

true, IS btside the mark, and it is really a very serK)us misr.omcr to
speajc, as ^ g Herbert Spencer docs, of the development of sdf-

consciousness as a " differentiation of subject and object ’’ It is, if

anything, a differentiation of object and object, i,e in plainer

words. It i& a differentiation among presentations—‘a diffeimnation

every step of winch implies just that relation to a subject which it is

supposed to supeiscde
There still remains the altcrnati\ c, expressed m the w'ords of J b

Mill, VIZ " the alternative of believing that the Mind or Ego is some-
thing dilierent from any senes of leclings or possibilities cf them ’*

To admit this, of course, is to admit the necessity of distinguishing

between Mmd or Ego, meaning the umty or continuity of conscious-

ness as a complex of presentations, and Mind or Ego r^s the subject

to which this complex is presented In deahng with the body from
the ordinary I>iD)ogical standpomt no such necessity anses But,

wheieas there the ^ individual organism is spoken of unequivocally,

in psychology, on the other hand, the mdividual mmd may mean
cither (1 )

the series ol feelings or " mental phenomena above
referred "to; or (11 )

the subject of these feelmgs for whom they are

phciiomena; or (m.) the subject of these fochngs or phenomena plus

the sones of fochngs or phenomena themsolMe^, the two boing m that

relation to each other in which alone the one as sul^jeet and the

other a senes of feelings, plicnomena or objects. It is in this last

sense that Mind is used in empirical psychology ® Tts exclusive use

in the first acame is favoured only by those who shrink from the

speculative , a^oociatoons . ctmnecteld .with its exclusive i use in the

* T H Huxley, Hume, English Men of Letters Senes '*
(i979)»

[P.17L
* Huxley, op at P ,172
* Examination of Sir W HarmUon’s Philosophy, ch xii fin

* A meaning hetter expressed, as said above, by experience.^Cf l>arwin, Descent of Mem, i. 56
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second. But psychology la not called upon to transcend the relation
ot sul^ject to object oi, as wf* may call it, the fact of presentation.

On the other hand, as has been said, the attempt to ignore one term
of the relation is hopeless

,
and equally hopeless, even futile, is the

attempt, by means of phrases sucii as consciousness or the unity
of consciousness, to dispense with the recognition of a conscious
subject.

We might now proceed to inquire more closely into the

clmacter and relations of the three invariable constituents of

psychical life which are broadly distinguished as

cognitions, feelings and conations But we sliould

be at once confronted by a do( trine whieh, strictly taken,

amounts almost to a denial of ihisitnpartite classification of the

facts of mind—the doctrine, vw that feeltng alone is primordial

and invariably present wherever there is consciousness at all

Every living creature, it is said, feels, though it may never do
any more, only the higher animals, and these only after a time,

learn to discriminate and identify and to act with a purpose
This doctnne, as might becxpec ted, derives its plausibility partly

from the vagueness of psychological terminology, and partly from
the intimate connexion tliat undoubtedly exists between feeling

and cognition on the one hand and feeling and volition on the

other As to the meamng of the term, it is plain tliat further

definition is requisite for a word that may rp^n (a) a touch,

as feeling of roughness, (b) an organic sensation, as feeling ol

hunger, (c) an emotion, as feeling of anger (d) feeling proper,

as pleasure or pain But, even taking feeling in the last, its

stricter sense, it has been maintained that alLthe more complex
forms of consciousness are resolvable into, or at least have been

developed from, feelings of pleasure and pain Tne only prool

of such position, since we cannot directly observe the beginnings

of conscious life, must consist of consideration.. <-uch as the

following So far as w'c can judge, we find feeling everywhere,

but, as we work downwards from higher to lower forms of life,

the possible variety and the definiteness of sensc-mipressions

both steadily dnninish Moreover, we can directly observe in

our own organic sensations, which seem to come nearcs.t to tlie

wholo content of primitive or infantile experience, an almost

entire absence of any assignable guale Finally, in our sense-

experTence generally, we find the element of feeling at a maximum
in the lower senses and the cognitive element at a maximum
in the higher. But the so-called intellectual sense^s are the most
used, and use (w^e know) blunts feeling and favours intellection,

as we see m chemists, who sort the most filthy nuxturos by smell

and taj)ie without discomfort If, then, feeling predommates
more and more as we approach the beginning of conscious life

may we not conclude that it is its only essential constituent ? On
the contrary, such a conclusion would be rash in the extreme

Two lutes, e,g

,

may get nearer and nearer and yet will ne\ er

meet, if theuate of approach is simply proportional to the dis-

tance A triangle riuay be diminished indefinitely, and yet we
cannot infer that it becomes eventually all angles, though the

angles get no less and the sides do. Before, then, we decide

whether pleasure or pain alone can ever constitute a complete

experience, it may be well to inquire into the connexion between
feeling and cognition, on t!ie one hand, and between feeling and
conation on the othei

,
so far as we can now obsei*ve. And tins

is an inquiry which will help us towards an answer to our main
question, namely, tliat concerning the nature and connexions

of what are commonly regarded as the three ultimate facts of

mind.
Broadly speaking, m any state of mind that we can directly

observe, what we find is (i) that we are aware of a certaimchange

of
^ sensations, thinights or circumstances, (a) that

Petting to we are pleased or pained with the change, and (3)
Cognition -that we act occordmgly We never find that feeling
nadContm diTCCtlv alters— without the intervention of the
^ action to which it prompts—either our sensations or
situation^but that regularly these latter with remarkable prompt-
ness and certainty alter it We have not first a change of feeling,

and then a change in our sensations, perceptions and ideas;

but, these Changing, change of feeling follows In short, feeling

appears to be an effect, which therefore cannot exist mthout

its cause, though in different circum.stanccs the same immediate
cause may produce a different amount or even a different state

of feeling. Turning from what we may coll the rec-cptive phase
of an experience to the active or appetitive phase, we find m like

manner that feeling is certainly not—in such cases as we tan
clearly observe—the whole of what we experience at any moment,
True, in common speech wc talk of liking pleanire and disliking

pam, but this is either tautology, equivalent to saying we are

pleased when we are. pleased and p.uned when we are pained;
or else It is an allowable abbreviation, and means that we dike

pleasurable objects and dislike painful objects

^

as when we say

we like feeling warm and dislike feeling hungry But feeling

warm or feeling hungry, we must remember, is not pure feeling

m the stricter sense of the word Within the limits of our
observation, then, we find that feeling accompanies some more
or less definite presentation which for the sake of it becomes the

object of appetite or aversion; in other words, feehng implies

a relation to a pleasurable or painful -presentation or situation,

that, as cause of feeling or as end of the action to which feeling

prompts, IS doubly distinguished from it Thus the very facts

that lead us to distinguish feeling from cognition and conation

make against the hypothesis that consciousness can ev’cr all

feeling

But, as already said, the plausibility of this hypothesis is m
good part due to a laxity in the use of terms. Most psycholo-

gists before Kant, and some even to the present day, pitting nnd
speak of pleasure and pain as sen^^ations But it is Stntntion

plain that pleasure and pain are not simple ideas,

as Locke called them, m tlie sense in which touches and tastes

are—that is to say, they are never like these localized or

projected, nor ore they elaborated m conjimction with other

sensations and movements into perc'cpts or intuitions of the

external. This confusion of feeling with sensations is largely

ton^cquent on the use of one word j>atn both for certain organic

sensation^ and for the purely subjective state of being pained

But such pains not only arc always more or less definitely

localized—which of itself is so far cognition, th^ are also

distinguished as shooting, burning, gnawing, &c
,
ali whu h symp-

toms nuheate a certain objective quality Accordingly psycholo-

gists have been driven bv^ one means or another to recognize

two ^Saspects ” (Bam), or “ properties ” (Wumll), m what they

call a sensation, the one a “ sensible or intellectual ’ or “ qiiahu-

tivc,’’ the other an “ tiffective ’’ or “ emotive,’’ aspect or property

The term aspect is figurative and obviously inaccurate,

even to describe pleasure and pam as properties of sen.sation is

a matter open to much question. But the pomt which at

present concerns us is simply that when feeling is said to be the

primordial element in con.'.ciousness more is usually im hided

under feeJing than pure pleasure and pain, viz. some cbaracter-

istic or qualitv by whu h one pleasurable or pamful ^ensaticn ts

distinguishable from another No dimbt, as we go downwaids
m the chain of life the qualitative or objects e elements m the

so-called sensations become less and less definite
,
and at the same

time organisms with \^c!l-dev'cloped sense-organs give place to

others without any clearly differeoitiatcd organs at all. But
there is no ground for suppo’nng even the an oeba itself to be

affected mall respects the <^ame wliether by changes of tempera-

ture or of pressure or by changes m its mtcmal fluids, albeit all

of these changes will further or hinder its life and so presumably

he in some sort pleasurable or painful. On the whole, then,

there are grounds for saymg that the endeavour to. represent all

the various facts of consciousness as evolved out of feeling is

due to a hasty striving after simplicity, and has been favoured

by the ambiguity of the term feeling itself If by feeling we
meana certaui subjective state varying continuousl> in intensity

and passing from time to time from its positive phase (pleasure)

to its negative phase (pain), tnen this purely pathic state implies

an agreeing or disagreeing something whidi psyrhologically

determines it If, on the other hand, we 'let feeling stand for

both this state and the cause of it, then, perhaps, a succession

of such **
feelings ” may make up a cansciousness ,

but then wc
are including two of our elemcnt^^ facts under the name of one
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of them. The simplest form of psychical life, therefore, involves not

only a subject feeling but a subject having qualitaiwely distinguish-

able presentations which are the occasion of its feeling

6 . We may now try to ascertain what is meant by cognition

as an essential clement in this life, or, more exactly, what we are

to understand by the term presentation It was an
^Meata^ important step onwards for ps3'’cholog)^ when Loc ke

introduced that “ new way of ideas ” which Stilling-

fleet found alternately so amusing and so dangerous. By ideas

Locke told him he meant “ nothing but the immediate objects

(if our minds in thinking and it was so far a retrograde step

when Hume restricted the term to certain only of these objects,

or rather to these objects in a certain state, viz as reproduced

ideas or “ images ” And, indeed, the history of psychology

seems to show that its most important advances have been made
by those who have kept closely to this way of idcias

,
the estab-

lishment of the laws of association wuth their many fruitful

applications and the whole llerbartian psychology may suffice

as instances (see Herbart) The truth is that the use of such

a term is itself a mark of an important generalization, one

which helps to free us from the mythology and verbiage

of the “ faculty-psychologHts.'' All the various mental facts

spoken of as sensations, movements, percepts, images, in-

tuitions, concepts, notions, have two characteristics in com-
mon : (i) they admit of being more or less attended to, and

(2) they can be variously combined together and reproduced
It IS here proposed to use the term presentation to denote

them all, as being the best English e(iuivalent for what
l-rocke meant by idea and what Kant and Herbart called a

VorsteUung

A presentation has then a twofold relation—^first, directly to

the subject, and, secondly, to other presentations The former
relation answers to the fact that a presentation is attended to,

that the subject is more or less conscious of it it is “ in his

mind or presented. As presented to a subject a presentation

might with advantage be called an object, or perhaps a psychical

object, to distinguish it from what are called objects apart from
presentation, t e conceived as independent of any particular

subject Locke, as we have seen, did so call it, still, to avoid
jxjssible confusion, it may turn out best to dispense with the

frequent use of object in this sense But on one account, at

least, It IS desirable not to lose sight altogether of this, which
is after all the stricter as well as the older signification of object,

namely, because it enables us to express definitely, without
implicating any ontological theory, what we have so far seen

reason to think is the fundamental fact in experience Instead of

dependmg mainly on that vague and treacherous word “ con-
sciousness,” or committing ourselves to the position that ideas

are modifications of a certain mental substance or identical with
the subject to whom they are presented, we may leave all this

on one side, and say that ideas are objects, and the relation of
objects to subjects—that whereby the one is object and the other
subject—IS presentation; and it is because only objects sustain
this relation that they may be spoken of simply as presentations.
On the side of the subject this relation implies what, for want
of a better word, may be called atUntwn, extending the denota-

Atteatioa.
include even what we

ordinarily call inattention Attention so used will

thus cover part of what is meant by consciousness—so much of

It, that is, as answers to being mentally active, active enough
at least to “ receive impressions ” Attention on the side of the
subject implies mtensity on the side of the object : we might
indeed almost call mtensity the matter of a presentation, without
which It IS a nonentity.^

The mtcr-objective relations of presentations, on which
Coatlauity ^heir second characteristic, that of revivabiliiy and
oiCoa* associability depends, though of the first impor-
•c/oosAMs. tance in themselves, hardly call for examination in

a general analysis like the present. But there is one point

' Cf Kant's Principle of the Anticipations of Perception :
** In

all phenomena the real, i^hich is the object of sensation, has intensive
magnitude."

still more fundamental that we cannot wholly pass by: it

IS— in part at any rate—what is commonly termed the unity

or continuity of consciousness. From the physical standpoint

and in ordmaiy^ life we can talk of objects that are isolated

and independent and m all respects distinct mdividuals The
screech of the owl, for example, has physically nothmg to do
with the brightness of the moon * either may come or go without
changmg the order of things to which the other belongs. But
psychologically, for the individual percipient, they are parts of

one whole, the more his attention is given to the one the more
It IS taken from the other Also the actual recurrence of the

one will afterwards entail the re-presentation of the other

also. Not only are they still parts of one whole, but such

distinctness as they have at present is the result of a gradual

differentiation.

It is quite impossible for us now to imagine the effects of years

of experience removed, or to picture the character of our infantile

presentations before our interests had led us habitually to

concentrate attention on some and to ignore others. In place

of the many things which we can now see and hear, not merely

would there then \ye a confused presentation of the whole

field of vision and of a mass of undistinguished sounds, but even

the difference between sights and sounds themselves would be

without Its present distinctness. Thus the further we go back

i

the nearer we approach to a total presentation having the

( haracter of one general continuum in which differences are latent.

Ihere is, then, m psychology, as in biology, what may be called

a principle of ‘‘progressive differentiation or specialization

2

and this, as well as the facts of reproduction and association,

forcibly suggests the conception of a certain objective contmuum
forming the background or basis to the several lelatively dis-

tinct presentations that are elaborated out of it—the equiva-

lent, m fact, of that unity and continuity of consciousness

which has been supposed to supersede the need for a conscious

subject

There is one class of objects of special interest even in a

general survey, viz. movements or motor presentations. These,
like sensory presentations, admit of association and
reproduction, and seem to attain to such distinctness

as they possess m adult human experience by a

gradual differentiation out of an original diffused mobility which
IS little besides emotional expression Of this, however, more
presently It is primarily to such dependence up>on feeling

that movements owe their distinctive character, the possession,

that IS, under normal circumstances, of definite and assignable

psychical antecedents, m contrast to sensory presentations,

which are devoid of them We cannot psychologically explain

the order in which particular sights and sounds occur, but the

movements that follow them, on the other hand, can be ade-

quately explained only by psychology The twilight that sends

the hens to roost sets the fox to prowl, and the lion^s roar

which gathers the jackals scatters the sheep Such
diversity in the movements, although the sensory seiJ^foa^
presentations are similar, is due, in fact, to what we
might c^all the principle of “ subjective or hedonic selection ”

—

that, out of all the manifold changes of sensory presentation

which a given individual experiences, only a few are the occasion

of such decided feeling as to become objects of possible appetite

or aversion It is thus by means of movements that we are

more than the creatures of circumstances and tliat we can

with propriety talk of subjective selection. The represen-

tation of what interests us comes then to be associated with

the representation of such movements as will secure its

realization, so that^—although no concentration of attention

will secure the requisite intensity to a pleasurable object

present only in idea—we can by what is strangely like a con-

centration of attention convert the idea of a movement into

the fact, and by means of the movement attain the coveted

reality.

* The biological principle referred to is that known as von Baei *s

law, viz " that the progress of development is from the general to
the special."
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7. And this has brought us round naturally to the third of

the commonly accepted c'onstituents of experience What is

conation, or rather conative action ? For there are two ques-

tions often more or less confused, the question of
onat on

or spring of action, as it is sometimes called

—why IS there action at all ? and the question of means—how
do definite actions come about ? The former question relates

primarily to the connexion of conation and feeling It is only

the latter question that we now raise In ordinary^ voluntary

movement we have first of all an idea or re-prcsentation of the

movement, and last of all the actual movement itself—a new
presentation which may for the present be described as the

filling out of the re-presentation, which thereby attains that

intensity, distinctness and embodiment we call reality How
does this change come about ? The attempt has often been

made to explain it by a reference to the more uniform, and
apparently simpler, case of reflex action, including under this

term what are called sensori-motor and ideo-motor actions In

all these the movement seems to be the result of a mere trans-

ference of intensity from the associated sensation or idea that

sets on the movement. But when by some chance or mischance
the same sensory presentation excites two or more nascent

motor changes that conflict, a temporary block is said to occur,

and, when at length one of these nascent motor changes

finally prevails, then, it is said, “ there is constituted a state

of consciousness which displays what we term volition.*’ ^ But
this assumption that sensory and motor ideas are associated

before volition, and that volition begins where automatic or

reflex action ends, ’s due to that inveterate habit of confound-

ing the psychical and the physical which is the bane of modern
psychology How did these particular sensory and motor
presentations e\er come to be associated ? The only psycho-
logical eyidence we have of any \ery intimate connexion between
sensory and motor representations is that furnished by our

acquired dexterities, i e. by such movements as Hartley -

styled “secondar ly automatic.” But then all these have been
preceded by \olition as Herbert Spencer says, “the child

learning to walk wills each movement before making it ” Surely,

then, a psychologist should take this as his typical case and
prefer to assume that all automatic actions that come within

his ken at all are in this sense secondarily automatic, i e to

say that either in the experience of the individual or of his

ancestors, volition or something analogous to it, preceded habit

But, if we are thus compelled by a sound method to regard
sensori-motor actions as degraded or mechanical forms of

voluntary actions, instead of regarding voluntary actions as

gradually differentiated out of something physical, we have not
to ask : What happens when one of two alternative movements
is executed ? but the more general question . What happens
when any movement is made in consequence of feeling ? It is

obvious that on this view the simplest definitely purposive

movement must have been preceded by some movement simpler

still For any distinct movement purposely made presupposes

the ideal presentation, before the actual realization, of the move-
ment But such ideal presentation, being a re-presentation,

equally presupposes a previous actual movement of which it is

the so-called mental residuum. There is then, it would seem,

but one way left, viz to regard those movements which are

immediately expressive of pleasure or pain as primordial, and
to regard the so-called voluntary movements as elaborated out
of these The vague and diffusive character of these primitive

emotional manifestations is really a point in favour of this

position For such “ diffusion ” is evidence of an underlying

continuity of motor presentations parallel to that already

discussed m connexion with sensor}^ presentations, a continuity

which, in each case, becomes differentiated in the course of

experience into comparatively distinct and discrete movements
and sensations respectively.^

^ Compare Spencer's Principles of Psychology, i. §§ 217, 8
^ D. Hartley, Observations on Man (6th ed., 18^4), pp 06 sqq.
^ It may be well to call to mind here that Alexander Bain also

regarded emotional expression as a possible commencement of action,

But whereas we can only infer, and that in a very roundabout
fashion, that our sensations are not abolutely distinct but are

parts of one massive sensation, as it were, we are still liable under
the influence of strong emotion directly to experience the corre-

sponding continuity in the case of movement. Such motor-
continuum we ma> suppose is the psychical counterpart of that

permanent readiness to act, or rather that continual nascent
act ng, which among the older ph} siologists was spoken of as
“ tonic action ” This “ skeletal tone,” as it is now called, is

found to disappear more or less completely from a limb when its

sensory nerves are divided “ In the absence of the usual
stream of afferent impulses passing into it, the spmal cord
ceases to send forth the influences which maintain the tone ” ^

And a like intimate dependence, we have every reason to believ^e,

obtains throughout between sensation and movement. We
cannot imagine the beginning of life but only life begun. The
simplest picture, then, which we can form of a concrete state

of mind IS not one m which there are movements before there

are any sensations or sensations before there are any movements,
but one in which change of sensation is followed by cl ange
of movement, the link between the two being a change of

feeling

Having thus simplified the question, we ma> now ask again
How IS this change of movement through feeling brought al^ut ?

The answer, as already hinted, appears to be: Dependence
By a change of attention W’e learn from such ot Action oi

observations as psychologists describe under the

head of fascination, imitation, hypnotism, &c ,
that the mere

concentration of attention upon a movement is often enough
to bring the movement to pass But, of course, in such cases

neither emotion nor volition is necessarily implied; but none
the less tney show the close c'onnexion that exists between
attention and movements Everybody, too, must often

have observed how the execution of any but mechanical
movements arrests attention to thoughts or sensations, and
how, vice versa, a striking impression or thought interrupts

him in the performance of skilled movements Let us

suppose, then, that we have at any’ given moment a certain

distribution of attention between sensory and motor presenta-
tions, a change in that distribution then will mean a change
in the intensity of some or all of these But, m the case of

motor presentations, change of intensity means change ot

movement Such changes are, however, quite minimal in

amount so long as the given presentations are not conspicu-

ously agreeable or disagreeable So soon as they are, however,
there is evidence of a most intimate connexion between feeling

and attention, but it is hardly possible adequately to exhibit

this evidence without first attempting to ascertain the charac-

teristics of the presentations, or groups of presentations, that

are respectively’ pleasurable and painful, and this must occupy
us later on

8 We are now at the end of our analysis, and the results

may perhaps be most conveniently'' summarized by first throwing
them into a tabular form and then appending a Primordial
few remarks by’ way of indicating the mam puiport Facta of

of the table Taking no account of the specific

difference between one concrete state of mind and another,

and supposing that we are dealing with presentations

but onlv to reject it in favour of his own peculiar doctrine of " spon-
taneity," which, however, ts open to the objection that it makes
movement prec^e feelmg mstcad of followmg it—an objection
that would be serious even if the arguments advanced to support
his hypothesis were as cogent as only Bam supposed them to be
Against the TOSition maintained above he objects that " the emo-
tional wave admost invariably affeccS a whole group of movements,"
and therefore docs not furnish the " isolated promptings that are
desiderated in the case of the will " (Mental and Moral Science, p
323). But to make this objection is to kt heredity count for nothing
In fact, wherever a variety of isolated movements is physically
possible there also we always find corresponding mstincts, " that
untaught ability to perform actions," to use Ham's own language,
which a minimum of i)racticc suffices to perfect. But then these
suggest gradual ancestral acquisition

Foster, Text-Book of Physiology, § 597.
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m their simplest form, i e as sensations and movements, we
have .

—

'(i) non-voluntarily allond-
mg lo chanjjes in the
stnsoiy'-continuum ^

,

[CognUton]

(2) being, m consequence,
cither pleased or

\ SUBJECT J pained;
IFeeltng]

and (3) by voluntary atten-
tion or " innexvation

"

producing changes m
the motor-continuum ^

^
[ConaHon]

Of the three phases or functions, thus analytically distinguish-

able, but not really separable, the first and the third correspond

in the mam with the receptive and active states or powers of the
older psychologists ihc second, being more cl’fficult to isolate,

was long oveiboked, or, at all events, its essential characteristics

were not distinctly marked, so that it was confounded cither with

( i), which IS Its cause, or with (3), its effect But perhaps the most
important of all psy chological distinctions is that which traverses

l>oth the old bipartite and the prevailing tripartite analysis,

VI/ that between the subject on the one hand, as acting and
feeling, and the objects of this activity on the other With
this distinction clearly^ before us, instead of crediting the sub-

ject with an mdefinite number of faculties 01 capacities, we must
seek to explam not only reproduction, association, &c

,
but all

varieties of thinking and acting, by the laws pertammg to ideas

or presentations, leavmg to the subject only the one power of

variously distributing that attention upon which the intensity

of a prescntat.on in part depends What we call activity m
the narrower sense (as e g purposive movement and intellection)

IS but a special form of thus single subjective activity, although

a very important one

According to this view, then, presentations,
attention^ jceling,

are not to be regarded as three co-ordinate genera, each of which
IS a complete “ state of mind or consciousness,'' i.e, as being all

alike included under this one supreme category There is, as

Berkeley long ago urged, no resemblance between activ ity and
an idea; nor is it easy to see anything common to pure feeling

and an idea, unless it be that both possess intensity Classifica-

tion seems, in fact, to be here out of place Instead, therefore, of

the one sunimum genus, state of mind or consciousness, with its

three co-ordinate subdivisions-^cognition, emotion, conation

—

our analysis seems to lead us to recognize three distinct and
irreducible components—attention, feeling, and objects or

presentations—^as together, in a certain connexion, constituting

one concrete state of mind or psychosis Of such concrete

states of mind or psychoses we may then say—so far agreeing

with the older, bipartite psychology—that there are two forms,

corresponding to the two ways in which attention may be

determined and the two cla&ses of objects attended to m each,

viz, (j) tlie sensory or receptive attitude, when attention is

non-voluntarily determined, lu?, where feebng follows the act

of attention, and (2) the motor or active attitude, where feel-

ing precedes the act of attention, which is thus deternrvuied

voluntai ily

Attention

9. Instead of a congeries of faculties we have assumed a
single subjective actrvrty and have proposed to call this attention.

Some further exphcation of this position seems to be desirable

We start with the duality ol subject and object as fundamental
We sav of man, mouse, or monkey that it feels, perceives,

remembers, infers, strives, and so forth. Leaving aside the first

term, it is obvious that ah the rest imply both an activity and
an object Is it possible to resolve these instances into a form
m whu h the assumed diversity of the act will appear as a diver-

«^ity of the object ? At first sight it looks rather as if the kind

* To cover more complex cases we might here add the words at
trams of ideas

**

of activity might vary while the object remained the same;
that e.g we perceived an object and later on remembered or

desired it It would then be most natural to refer these several

activities to corresponding faculties of perception, memory
and desire. This, indeed, is the view embodied in common
speech, and for practical purposes it is doubtless the simplest

I

and the best. Nevertheless, a more thorough analysis shows that

;

when the supposed faculty is different the object is never entirely

and m all respects the same. Thus in perception, e we deal

with
**
impressions " or primary presentations, and m memory

and imagination with “ ideas " (m the later sense) or secondary

presentations. In desire the want of the object gives it an

I

entirely different setting, adding a new characteristic, that of

value or worth, so that its acqui'>ition becomes the end of a series

of efforts or movements Tne older psychology, by its accept-

ance of the Cartesian doctrme that all the facts of immediate
experience arc to be interpreted as subjective modifications,

failed to distinguish adequately between the subject as active

and the objects of its activity Hence the tendency to rest

content with the popular distmction of various faculties m spite

of the underlying sameness implied in the common application

of “ conscious " to them all In fact, Locke’s definition of idea

(in the older and wider sense) as the immediate object of con^
sciousness or thmkmg was censured by Reid as “ the greatest

blemish m the Essay on Human Understandtng " But, accepting

this definition as implied m the duahty of subjec-t and object,

and acceptmg too the underlying sameness which the active

form “ conscious ” undeniably implies, we have simply to ask

:

“ Which is the better term to denote this common element

—

consciousness or attention ^

Consciousness, as the vaguest, most protean and most treach-

erous of psychological terms, will hardly serve our purpose.

Attention, on the other hand, has an invariable active sense,

and there is an appropi late verb, to attend But many things,

it may be said, are presented while few arc attended to ; if atten-

tion is to be made coextensive with the activity imphed in

consciou^^ness, will not the vital distmction between attention

and inattention be lost ? In fact, however, this distmction

implies a covert compartson, not an absolute contrast. In
everyday hfe we recognize many degrees of attention, ranging

from an extreme of intense concentration to one of complete
remission, as Locke long ago pointed out* Betw^cen these

extremes there is perfect continuity, and not a difference of

kmd, to apply the one term attentioo to the whole range is

very bke applying the one terra iruagnilude to large and small

quantities alike

B<it It IS not enough to show that when we commonly talk

of different faculties we also find psychological differences of

object, and to assert that if there is one common factor in all

psychical activity this factor ls attention. To make our position

secure it is needful to show directly that all the various faculties

with which a. subject can be credited are resolvable into attention

and various classes or relations or states of presentations that

are attended to How far this is possible remains to be seen as

we proceed, in the case of the so-called “ mtellectual powers ”

tlw position IS generally conceded, but so far as the voluntary

or active powers are concerned it is as generally denied. Now,
m. so far as volition implies not merely action, overt or intended,

but also motives, in so far also it must tw5 acknowledged it

containsa factor not resolvable unto attention to motor presenta-

tions This further factor, which has been called the vohtional

character of feeling,'' we here leave aside. Apart from this

direct spring of action, then, the question is whether the active

process itself differs from the cognitive or receptive process

® “ That there are ideas, some or other, always present in the
mind of a waking man, every one’s experience convinces him

,
though

the mmd employs itself about them wmh several degrees of attention
Sometimes the mind fixes itself with such intention that it shuts
out all other thoughts and takes no notice of the ordinary impressions
made on the senses

,
at ertber tkwes it barely observes the tram of

ideas . . . without directing and pursuhtg any of them; and at other
times it lets them pass almost quite unregarded as faint Endows
that make no impresskm ** (Eesay, n. rg, §§ 3, 4).
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cave in being attention to a special class of objects First of

all, It IS noteworthy that both have the same characteristics

Thus, what Hamilton called “ the law of limitation ” holds of

each alike and of either with respect to the other
;
and it holds

too not only of the number of presentations but also of the

intensity. We can be absorbed in action just as much as in

perception or thought, also, as already said, movements, unless

they are mechanical, inhibit ideas
;
and vk’c versa, ideas, oth^r

than associated trains, arrest movements Intoxication, hypno-
tism or insanity, rest or exhaustion, tell on apperception as well

as on innervation The control of thoughts, equally with the

control of movements requires effort, and as there is a strain

peculiar to intently listening or gazing, which is known to have

a muscular concomitant, so too there is a strain characteristic

of recollection and visualization, which may quite well turn out

to be muscular too When movements have to be associated,

the same contiiuioiis attention' is called for as is found requisite

m associating sensory impressions, and, when such associations

have become very intimate, dissociation is about equally difficult

m both cases

Thcie is one striking fact that brings to light the essential

-^ameness of apperception and innervation, cited by Wundt
for this very purpose In so-called “reaction-time’* experi-

ments It 18 found, when the impression to be registered follows

on a premonitory signal after a certain brief interval, that then
the leactioA (registering the impression) is often instantaneous,

the reaction-time, in other words, nil In such a case the

subject IS aware not of three separate events, (i) the perception
of the impression, (^) the reaction, (3) the perception of this,

but the fact of the impression is realized and the registering

movement is actualized at once and together, the subject is

conscious of one act of attention and one only

2 'heory of Presentations,

10 We come now to the exposition of the objects of attention

or consciousness, t e, to what may call the objective or

presentational factor of psychical life The treatment of this

will fall naturally into two divisions. In the first we shall have
to deal with Its general characteristics and with the fundamental

processes which all presentation involves In view of its general

and more or less hypothetical character we may call it the

theory of presentation We can then pass on to the spenal
forms of presentations, known as sensations, percepts, images

&c ,
and to the special processes to which these forms lead up

This exposition will be simplified if we start with a supposition

that will enable us to leave aside, at least for the present, the

Assumption question of heredity We know that in

of a Psycho- the course of each individuaTs life there is more
logical or less of progressive differentiation or development
iadiiiduni.

puj-ther, It is believed that there has existed a series

of sentient individuals beginning with the lowest form of life

and advancing continuously up to man Some traces of the

advance already made may be reproduced in the growth of each
human being now, but for the most part such traces have been
obliterated What was experience in the past has become
instinct m the present. The descendant has no consciousness

of His ancestor's failures when performing by “ an untaught
ability ’’ what they slowly and perhaps painfully acquired

But, if we are to attempt to follow the genesis cf mina from
its earliest dawn, it is the primary experience rather than the
eventual instinct that we have first of all tO keep m view. To
this end, then, it is proposed to assume that we are dealing with

one individual who has continuously advanced from the begin-

ning of psychical life, and not with a sertes of individuals of

whom all save the first inherited certain capacities from their

progenitors. The life-history cf such an imaginary individual,

that is to say, would correspond with all that was new m the
cxperienciB of a certain typical senes of individuals each of whom
advanced a certain stage in mental differentiation On the

other hand, from this' history would be omitted that inherit d
reproduction ofthe net results, so to say, of ancestral experience,

that innate tradition by w^hich alone, under the actual conditions

of existence, progress is possible The process of thus reproduc*
ing the old might differ as widely from that of producing the new
as electrotyping does from engraving However, the point is

that as psychologists we know nothing directly about it, neither
ran we distinguish precisely at any link in the chain of life what
IS cld and inherited—original m the sense of Locke and Leibnitz
—from what is new or acquired—original in the modem sense

But we are bound as a matter of method to suppose all com^
plexity and differentiation among p esentations to have been
originated, t e experimentally acquired, at some time or other.

So long, then, as we are concerned primarily with the progress
of this differentiation we may disregard the fact that it has not
actually been, as it were, the product of one hand dealing with
one tabula rasa to use Lockers—originally Aristotle's—^figure,

but of many hands, each of which, starting with a reproduction
of what had been wrought on the preceding iabtdnc, put in more
or fewer new touchf^s Iipfore devising the whole to a successor
who would procccxl in like manner.

II WTiat is implied m this process of differentiation and
what IS it that beiomes differentiated ?—these are the questions

to which we must now attend Psychologists nave rte Pre-
usually represented mental advance as assisting sentaUon*

fundamentally in the combination and recombina- Coatiuuum,

tion of vanous elementary units, the so-called sensations

and primitive movements * m other words, as consisting

m a species of ‘ mental chemistry ” If we are to resort to

physical analogies at all—a matter of very doubtful pro-

pnety—we shall find in the growth of a seed or an embryo
far better illustrations of the unfolding of the contents of con-

sciousness than m the building up of molecules the process

seems much more a segmentation ot what is originally continuous

than an aggregation of elements at first independent and distinct.

Comparing higher minds or stages of mental development with
lower—b> what means such comparison is possible we need not

now consider— vve find m the higher conspicuous differences

between presentations which m the lower are indistinguishable

nr absent altogether Ihe worm is aware only cf the difference

between light and dark. The steel-workei sees half a dozen
tints w^here others see only a uniform glow To the child, 11 ig

said, all faces are alike, and throughout life we are apt to note

the general, the points of resemblance, before the special, the

points of difference But even when most definite, what wo
call a presentation is still part of a larger wholfe. It is not
separated from other presentations, whether simultaneous or

successive, by something which is not of the nature of presenta*

tion, as one island is separated from another by the intervening

sea, or one note in a melody fr'/in the next by an interval of

silence In our search for a theory of presentations, then,

it is from this “ continuity of consciousness that we must take

our start Working backwards from this as we find it now, we
are led alike by particular facts and general considerations to

the conception of a totum objeettvum or objective continuum
which is gradually differentiated, thereby gtving nse to what we
call distinct presentations, just as some particular presentation,

clear as a whole, a.s Lcibmtz would say, becomes with mental

growth a complex of distinguishable parts Of the very begin-

ning of this continuum w'e can say nothing; absolute beginnings

are beyond the pale of science Experience advances as this

continuum is differentiated, everv' differentiation being a change
of presentation Hence the commonplace of psychologists

—

We are only conscious as we are conscious of change.

But “ change of consciousness is too loose an expression

to take the place of the unwieldy phrase differentiation of a
presentation-continuum, to which we have

dwirfna/n//*
driven For not only does the term “ consciousness '' thrsntution

confuse"what exactness requires us to keep distinct, ah of Preoen-

activity and its object, but also the term ^ chmge’’
^condauum

fails to express the characteristics which distinguish

new presentations from other changes Differentiation Implies

that the simple becomes complex or the complex more complex;

It implies also that this increased complexity is due to the per^

sistence of former changes, we may even say such persistence is
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essential to the very idea of development or growth. In trying,

then, to conceive our psychological individual in the earliest

stages of development we must not picture him as experiencing

a succession of absolutely new sensations, which, coming out

of nothingness, admit of being strung upon the “ thread of

consciousness
**

like beads picked up at random, or cemented

into a mass like the bits of stick and sand with which the young
caddis covers its nakedness Ihe notion, which Kant has done

much to encourage, that psychical life begins with a confused

manifold of sensations—devoid not only of logical but even of

psychological unity—is one that becomes more inconceivable

the more closely we consider it. An absolutely new presentation,

having no sort of connexion with former presentations till the

subject has synthesized it with them, is a conception for which

It would be hard to find a warrant either by direct observation,

by inference from biology, or in considerations of an a pnon
kind At any given moment we have a certain whole of

presentations, a “field of consciousness,” psychologu ally one

and continuous; at the next we have not an entirely new field

but a partial change withm this field. Many who would allow

this m the case of representations, t e. where idea succeeds idea

by the workings of association, would demur to it in the case of

primary presentations or sensations “ For,” they would say,
“ may not silence be broken by a clap of thunder, and have not

the blind been made to see ? * To urge such objections is to

miss the drift of our discussion, and to answer them ma> serve

to make it clearer. Where silence can be broken there are

representations of preceding sounds and in all probability even
subjective presentations of sound as well, silence as experienced

by one who has heard is very different from the silence of Con-

dillac’s statue before it had ever heard The question is rather

whether such a conception as that of Condillac’s is possible;

supposing a sound to be, qualitatively, entirely distinct from a
smell, could a field of consciousness consisting of smells be

followed at once by one in which sounds had part ? And, as

regards the blind coming to see, we must remember not only

that the blind have eyes but that the> are descended from
ancestors who could see. What nascent presentations of

sight are thus involved it would be hard to say, and the problem
of heredity is one that we have for the present left aside.

The view here taken is (i) that at its first appearance in

psychical life a new sensation or so-called elementary presenta-

tion IS really a partial modification of some pre-existing presenta-

tion which thereby becomes as a whole more complex than it

was before, and (2) that this complexity and differentiation of

parts never become a plurality of discontinuous presentations,

having a distinctness and individuality such as the atoms or ele-

mentary particles of the physical world are supposed to have.

Beginners in psychology, and some who are not beginners, are apt

to be led astray by expositions which set out from the «'ensations

of the special senses, as if these furnished us with the t>pe of an
elementary presentation The fact is we never experience a
mere sensation of colour, sound, touch, and the like, and what
the young student mistakes for such is really a perception, a
sensory presentation combined with vanous sensory and motor
presentations and with representations—and having thus a
definiteness and completeness only possible to complex pre-

sentations. Moreover, if we could attend to a pure sensation

of sound or colour by itself, there is much to justify the suspicion

that even this is complex and not simple, and owes to such com-
plexity Its clearly marked spiecific quality. In certam of our
vaguest and most diffused organic sensations there is probably
a much nearer approach to the character of the really primitive

presentations.

In such sensations we can distmguish tliree variations, viz

variations of quality, of intensity, and of what Bain called

Diihitioa massiveness, or, as we shall say, extensity. This
amd last characteristic, which everybody knows who
ftaatrictioa. knows the difference between the ache of a big

bruise and the ache of a little one, between total and
partial immersion in a bath, is, as we shall see later on, an
essential element in our perception of space. But it is certainly

not the whole of it, for in this experience of massive sensation

alone it is impossible to find other elements which an analysis

of spatial intuition unmistakably yields Extensity and exten-

sion, then, are not to be confounded. Now we find, even at our
level of mental evolution, that an mcrease m the intensity of a
sensation is apt to entail an increase m its extensity too. In
like manner we observe a greater extent of movement m emo-
tional expression when the intensity of the emotion increases.

Even the higher region of imagmation is no exception, as is shown
by the whirl and confusion of ideas incident to delirium, and,

indeed, to all strong excitement. But this “ diffusion or

radiation,” as it has been called, dimmishes as we pass from
the class of organic sensations to the sensations of the five senses,

from movements expressive of feeling to movements definitely

purposive, and from the tumult of ideas excited by passion to

the steadier sequences determined by efforts to think. Increased

differentiation seems, then, to be intimately connected with
increased “ restriction.” Probably there may he found certain

initial differentiations which for psychology are ultimate facts

that it cannot explain As already said, the very beginning of

experience is beyond U3, though it is our business—working frotn

within—to push back our analysis as far as we can. But some
differentiations being given, then it may be safely said that, m
accordance with what we have called the principle of subjective

selection (see § 6
), attention would be voluntarily concentrated

upon certain of these and upon the voluntary movements
specially connected with them. To such subjectively initiated

modifications of the presentation-continuum, moreover, we may
reasonably suppose restriction ” to be m large measure due
But increased restriction would render further differentiation

of the given whole of presentation piossible, and so the two
processes might supplement each other. These processes have
now proceeded so far that at the level of human consciousness
we find it hard to form any tolerably clear conception of a field

of consciousness m which an intense sensation, no matter what,

might—so to say—diffuse over the whole. Colours, e g., are

with us so distmct from sounds that—except as regards the

excitement of attention or the drain upon it—there is nothing

in the intensest colour to affect the simultaneous presentation
of a sound. But at the begmning whatever we regard as the

earliest differentiation of sound might have been mcopresentable
with the earliest differentiation of colour, if sufficiently diffused,

much as a field of sight all blue is now incopresentable with
one all red. Or, if the stimuli appropriate to both were active

together, the resulting sensation might have been not a blending
of two qualities, as purple is said to be a blending of red and
violet, but rather a neutral sensation without the specific qualities

of either. Now, on the other hand, colours and sounds are

necessarily so far localized that we are directly aware that the

eye is concerned with the one and the ear with the other. This

brmgs to our notice a fact so ridiculously obvious

that It has never been deemed worthy of mention, preaeat-

although It has undeniably important bearings— ability,

the fact, viz. that certain sensations or movements are an
absolute bar to the simultaneous presentation of other sensa-

tions or movements. We cannot see an orange as at once
yellow and green, though we can feel it at once as both smooth
and cool

; we cannot open and close the same hand at the same
moment, but we can open one hand while closing the other.

Such mcopresentability or contrariety is thus more than mere
difference, and occurs only between presentations belonging

to the same sense or to the same group of movements. Strictly

speaking, it does not always occur even then
;
for red and yellow,

hot and cold, are presentable together provided they have
certain other differences which we shall meet again presently as

differences of “ local sign
”

12. In the preceding paragraphs we have had occasion to

distinguish between the presentation-contmuum or whole field

of consciousness, as we may for the present call it,

and those several differentiations withm this field

which are ordinarily spoken of as presentations,

and to which—now that their true character as parts is clear—
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\^e too may confine the term But it will be well in the next
place, before inquiring more closely into their characteristics,

to consider for a moment that persistence of preceding modifica-

tions which the principle of progressive differentiation implies

This persistence is best spoken of as retentiveness. It is often

confused with memory, though this is something much more
complex and spiecial, for in memory there is necessarily some
contrast ot past and present, whereas here there is simply the

persistence of the old But what is it that persists ? On our
theory we must answer, the continuum as diffeientiated, not the

particular differentiation as an isolated unit If psychologists

have erred in regarding the presentations of one moment as

merely a plurality of units, they have erred m like manner
concerning the so-called residua of such presentations As we
see a certain colour or a certain object again and again, we do
not go on accumulating images or representations of it, whu h
are somewhere crowded together like shades on the banks of the

Styx, nor is such colour, or whatever it be, the same at the

hundredth time of piesentation as at the first, as the hundiedth
impression of a seal on wax would be. There is no such lifeless

fixity m mind. The explanations of perception most in vogue
are tar too mechanical and, so to say, atomistic, but we must
fall back upon the unity and continuity of our presentation-

continuum if we are to get a better Suppose that in the course

of a few minutes we take half a dozen glances at a strange and
curious flower We have not as many complex presentations

whu h we might symbolize as F., ... But rather, at first

only the general outline is noted, next the disposition of petals,

stamens, ike,, then the attachment of the anthers, position of

the ovary, and so on, that is to say, symbolizing the whole
flower as {a h) s* (c d) o* (/ g)], we first apprehend say [p* s'

o'], then [p' (a b) s' . o' ], or [p' (a ) (c ) o' (/ )], and
so forth It IS because the traits first attended to persist that

the later form an addition to them till the complex is at length

complete There is nothing in this instance properly answering

to what are known as the reproduction and association of ideas,

in the last and complete apprehension as much as in the first

vague and in( hoate one the flower is there as a primary presenta-

tion There is a limit, of course, to such a procedure, but the

instance taken, we may safely say, is not such as to exceed the

hounds of a simultaneous field of consciousness. Assuming
then that such increase of differentiation through the persistence

of preceding differentiations holds of the presentation-continuum

as a whole, we conclude that, in those circumstances in which we
now have a specific sensation of, say, red or sweet, there would
be for some m_ore primitive experience nothing but a vague,

almost organic, sensation, which, however, would persist, so

that on a repetition of the circumstances it could be again

further differentiated The earlier differentiations, in short,

do not disappear like the waves of y'^sterday in the calm of to-

day, nor yet last on like old scars beside new ones; but rather

the two aie blended and combined, so that the whole field of

consciousness, like a continually growing picture, increases

indefinitely in complexity of pattern

13 Asstmtlahon —This process, in which later differentiations
blend with and thereby further restrict and specialize what is retained
of earlier and less definite presentations, is thus a further imphcation
of the principle of the progressive development of the presentational
continuum When not ignored altogether this further process has
been commonly regarded as merely a simple form of association,’*

its peculiarity being, as it was supposed, that the presentations
associated—though numerically distinct—were in quality perfectly
identical In point of fact, both these assumptions seem to be
erroneous and duo to the so-called psychologist's fallacy ^ For the
experiencing subject there is apparently at this stage—as we have
already urged—neithei the numerical distmctness nor the qualitative
identity which the words '* past impression (A,) ’* and “ present
impression (A^) ” suggest Still the connexion between this process
of mere blending or fusion, which we shall call assimilation, and the
process of association proper is so close, and the detailed analysis
called for so complex, that we must needs defer further discussion
till we come to treat of association as a whole (cf. below, § 24) It

may then be possible to show that wc have here to do with a process

1 As S'
in mterpretmg the conduct of children as if they were

already '* grown-up ” persons, cf J Ward, II, of Spec Phtly,

(1882), pp 3O9 374, James, Priff of Psychy (1890),! 196)

much simpler and more fundamental than association. But it is at
least clcai at once that i£ the term association is to be correctly used
it will imply that the presentations associated are from the first

distinct, are attended to as distinct, are associated solely m conse-
quence of such attention, and remain to the last distin^nshable

In view of the intimate connexion between differentiation, reten-
tivencss and assimilation it will sometimes be convenient to rerfer to
all three together as constituting what we may call the plasticity of
the presentational continuum

14. This Will be the most convenient place to take note of

certain psychological doctrines which, though differ-

ing in some material respects, are usually included
^

under the term Law of Relativity

a Hobbes’s Senitre semper idem ei non senttre ad idem recidunt

IS often cited as one of the first formulations of this law, and if

we take it to apply to the whole field of consciousness it be( omes
at once true and trite a field of consciousness unaltered either

by < hange of impression or of idea would certainly be a blank

and a contradiction Understood m this sense the Law of

Relativity amounts to what Hamilton called the Law of Variety
“ that we are conscious only as we are conscious of difference '' ^

But, though consciousness involves change, it is still possible

that partiailar presentations in the field of consciousness may
continue unchanged indefinitely. When it is said that a
con;>tant impression is the same as a blank,” what is meant turns

out to be something not psychological at all, as, e g ,
our insen-

sibility to the motion of the earth or to the pressure of the air

—

cases in which there is obviously no presentation, nor even any
evidence of nervous change. Or else this paradox proves to be
but an awkward way of expressing what we may call accommoda-
tion, whether physiological or psychological. Thus the skin

soon adapts itself to certain seasonal alterations of temperature,

so that heat or cold ceases to be felt the sensation ceases because
the ner\ous change, its proximate physical counterpart, has
ceased Again, there is what James Mill calls “ an acquired

incapacity of attention,” such that a constant noise, for example,

in which we have no interest, is soon inaudible. In such a case

of psychological accommodation we should expect also to find

on the ph>siol()gKal side some form of central reflection or isola-

tion more or less complete As a rule, no doubt, impressions

do not ( ontinue constant for more than a very short time ; still

there are sad instances enough in the history of disease, bodily

and mental, to show that such a thing can quite well happen,

and that such constant impressions (and “ fixed ideas,” which
are in effect tantamount to them), instead of becoming blanks,

may dominate the entire consciousness, colouring or bewildering

everything.

b. From the fact that the field of consciousness is continually

changing it has been supposed to follow, not only that a constant

presentation is impossible, but—as a further consequence

—

that every presentation is essentially nothing but a transition

or difference “All feeling,” sa>s Bain, the leading exponent

of this view, “ is two-sided . We may attend more to one

member of the couple than to the other . . , We are more
conscious of heat when passing to a higher temperature, and of

cold when passing to a lower. The state we have passed to is

our explicit consciousness, the state we have passed from is our

implicit consciousness ” But the transition need not be from

heat to cold, or vice \ ersa it can equally well take place from

a neutral state, which is indeed the normal state, of neither

heat nor cold; a new-born mammal, e g, must experience cold,

having never experienced heat. Again, suppose a sailoi becalmed

gazing for a whole morning upon a stretch of sea and sky,

what sensations are implicit here ? Shall we say yellow as

the greatest contrast to blue, or darkness as the contrary of

light, or both ? What, again, is the implicit consciousness

when the explicit is sweet, is it bitter or sour, and from

what IS the transition m such a case ? For one thing it

seems clear that the transition of attention from one pre-

sentation to another and the differences between the presenta-

tions themselves are distinct facts It is strange that the

psychologist who has laid such stress on neutral states of surprise

^ The Works of Thos, Retd, supplementary note, p 932
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as being akin to feeling and so distinct from special presentations^

should in any way confound the two The mistake is perhaps

accounted for b\ the fact that Bam, m -common with the rest

of his school, nowhere distinguishes between attention and the

presentations that are attended to. Jf “ change of impression
”

and being conscious or mentally alive are the same thing, it is

then manifestly taiitologous to say that one is the indispensable

condition of the other If they are not the same thing, then the

succession of shocks or surprises cannot wholly determine the

impressions which successively determine them
But we have still to consider whether the impre'isions them-

selves are nothing but differences or contrasts. “ We do not

know any one thing of itself but only the difference between it

and another thmg,” said Bam But it is plain we cannot speak

of contrast or differenc'e between two states or things as a

contrast or difference, if the states or things aie not themselves

presented
, the so-called contrast or difference would then be

itself a single presentation, and its supposed ** relativity but an
inference Difference is not more necessary' to the presentation

of two objects than two objects to the presentation of difference

And, what is more, a difference between presentations iS not at all

the same thing as the presentation of that difference The former

must precede the latter, the latter, which requires active com-
parison, need not fohow There is an ambiguity in the words
“ know,’* “ knowledge,** which Bam seems not to have con-

sidered • to know ** may mean either to perceive or apprehend,

or It may mean to understand or comprehend ^ Knowledge in

the first sense is only what we shall have presently to discuss as

the recognition or assimilation of an impression (see below,

55 18), knowledge in the latter sense is the result of intellectual

comparison and is embodied in a proposition Thus a blind

man who cannot know light in the first sense can know about
light m the second if he studies a treatise on optics Now m
simple perception or recognition we cannot with any exactness

say that two things are perceived * straight is a thing, 1 e a
definite object presented

,
not so not-straight, which answers to no

definite object at all Only when we rise to intellectual know-
ledge is It true to say No one could understand the meaning
of a Kiratgkt line without being shown a line not straight, a bent
or crooked line

'* ^ Two distinct presentations are necessary

10 the companson that is here implied, but we must first re-

cognize our objects before we can compare them, and this further

step we may' never take We need, then, to distinguish between
the comparativity cf intellectual knowledge, which we must
admit—for it rests at bottom on a purely analytical proposition

—

and the differential theory of presentations/’ which, however
plausible at first sight, must be wrong somewhere, since it com-
mits us to absurdities Thus, if we cannot have a presentation
X but only the presentation of the difference between Y and Z.

It would seem that in like manner we cannot have the presen-

tation of Y or Z, nor therefore of their difference X, till we have
had the presentation of A and B say, which differ by Y, and
of C and D, which we may suppose differ by Z
The lurking error in this doctnne, that all presentations are

but differences, may perhaps emerge if we examine more closely

what may be meant by difference. We may speak of (a) dif-

ferences m intensity between sensations supposed to be qualita-

tively identical, as rg between the taste of strong and weak
tea; or of (A) differences m quality between presentations of the
same sense, as e g between red and green

;
or of (<?) differences

between presentations of distinct senses, a% e g between blue

and bitter. Now as regards (a) and (If), it will be found that the
difference between two intensities of the same quality, or between
two qualities of the same order, may be itself a distinct pre-

^ Other languages give more prommence to thw distinction;
compare and noscer^ and scire, kennen and wtssen,
connattre and ^avotr. On this subject there are some acute remarks
m e httle-known book, the Exploraho philosophtca, of Professor J
Grote. -Hobbes, too, was well awake to this Afference, when
he says, " There are two kinds of knowledge

,
the f ne, sense or know-

ledge onginai and remembrance of the same , the other, science or
knowledge of the truth of propositions, derived from understanding "

Bam, Logtc,

sentation, that is to say ,
in passing from a load of 10 lb to one of

20 lb, for example, or from the ^ound of a note to that of its

octave, it IS possible to expeuence the change continuously,

and to estimate it as one might the distance between two places on
the same road But nothing of this kind holds of (c) ^ In pass-

ing from the scent of a rose to the sound of a gong or a
sting from a bee we have no such means of bringing the
two into relation—scarcely more than we n ight have of

measuring the length cf a journey made partly on the com-
mon earth and partly through the looking-glass. In (c),

then, we have only a diversity of presentations, but not a

special presentation of difference, and we only have more than
thiS in (a) or (d) provided the selected presentations occut

together We say that we know the difference between a sound
and a taste, but what we mean is simply that we know v/hat it

IS to pass from attending to the one to attending to the other
It IS simply an experience of change. Change, however, im-
plies continuity, and there is contmuity heie in the movement
of attention and the affective state consequent on that, but
not directly in the qualities themselves

c If red follows green v/e may be aware of a greater difference

than we could if red followed orange, and wc should ordinarily

call a 10 tb load heavy after one of 5 lb and light after one
of 20 lb Facts like these it is which make the differential

theory of presentations plausible On the strength of such
farts W^Jndt has formulated a law of relativity, free, apparently,

from the objections just urged against Bain’s doctrine

It runs thus “Our sensations afford no absolute but onlv

a relaitve measure of external impressions. Ihe intensities of

Stimuli, the pitch of tones, the qu. lities of light, we apprehend
(empfinden) in general only according to their mutual relation,

not according to any unalterably fixed unit given along with

or before the impression itself ^

But it true this law w'ould make it quite immaterial what the

impressions themselves weie
.
provided the relation continued

the same, the sensation would be the same too, just as the ratio

of 2 to I IS the same whether our unit be miles or millimetres.

In the case of intensities, e g, there is a minimum senstbile and a
maximum sensibile Ihe existence of such extremes is alone
sufficient to turn tho flank of the thoroughgpmg relativists, but

there are instances enough of intermediate intensities that are

directly recognized A letter-sorter, lor example, who iden-

tifies an ounce or two ounces with remarkable exactness iden-

tifies each for itself and not the first as half the second; of an
ounce and a half 01 of three ounces he may have a companv-
tiveJy vague idea And so generally within certain limits of

error, indirectly ascertained, we can identify mteasities, each for

Itself, neither referring to a common standard nor to one tlxat

vanes from time to time—to any intensity, that is to say, that

chances to l>e simultaneoubly presented, just as an enlisting

sergeant will recognize a man fit for the Guards without a yard

measure and whether the man’s comrades are tall or short. As
regards the qualities of sensations the outlook of the relativists

IS, if anything, worse. In what is called Meyer’s experiment

(described under Vision) what appears greenish on a red ground
will appear of an orange tint on a ground of blue, but this

contrast is only possible within certain very narrow limits. In

fact, the phenomena of colour-contrast, so far from proving,

distinctly disprove that we apprehend tlie qualities of light only

accoidingto their mutual relation. In the case of tonesitis very

questionable whether such contrasts exist at all Summing up
on the particular doctrine of relativity of which Wundt is the

most distmguished adherent, the truth seems to be that, m some
cases where two presentations v'hose difference is itself present-

able occur m close connexion, this difference—as we indirectly

learn—exerts a certain bias on the assimilation or identification

^ Common languago seems to recognize some connexion even here
or we shonid not speak of harsh tastes and harsh sounds, or otf duff
sounds and dull colours and so forth AU this is, however, super-
added to the sensation, probably on the ground of similarities in ffic

accompanying organic sensations.
^ PhysioLapsche Psychologic, ist ed„ p. 421 , the doctrine reappears

in later editions, but no equally general statement of it is given.
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of one or berth of the presentations. There is no " unalterably

fixed unit certainly, l>ut, on the other hand, ** the mutual
relations of impressions are not evervrthing

15. The term “ field of consciousness has occurred sundry

times in the couise ol this exposition it is one of several em-

Sffftcojf* ployed in describing wlmt have been inciclentaily

gciousttdMs, referred to as “ degrees or grades of consciousness

—a difficult and perplexing topic that we must now endeavour

further to elucidate Sailors steering by night are said to look

at the pole-star, “ the cynosure of every eye,'’ but this does not

prevent them from seeing the rest of the stairv vault At a

conversazione we may listen to some one spe?icer while still

hearing the murmur of other voices, and while listenmg we may
also see the speaker and thereby identify him the better. What
in these instances is looked at or listened to has been cdkd the
^
focus ” of consciousness, the rest of what is heard or seen or

otherwise presented being called the “ field ’ within which
attention is thus concentrated or brought to a point Of these

objects beyond the fccus we have then only a lower degree of

consciousness, and the more “ distant ” they are from the

centre of interest the fainter and obscurer they are supposed

to be or to be(omc Now, it ls obvious that the continuity here

rmphed, if strutly taken, logically commits us to a field of con-

sciousness extending with ever-diminishing intensity ad in-

defintium But we have next to notice certain new features

that have led psychologists to give to the term field of con-

sciousness a more restneted meaning A meteor flashing

across the sky would certainly divert the helmsman’s attention,

and for the nonce lie would look at that and not at the star in

the Little Bear’s tail, a voice at wr elbow accosting us, we
bhnuld turn to the new speaker and listen to him, still hearmg
it may be, but no longer “ following,” the discourse thus for

us interrupted In these cases a change in the field of con-

sciousness brings about a non-voluntary change in the focis

But It only does so provided it is sufficiently mtense and abrupt,

and the more attention is tilready concentrated the less effective

a gn en disturbame will be. A whole swarm of meteors might

base streaked the sky unheeded while Ulysses, life in hand,

steered between Scylla and Charybdis, just as cl! tliedin of the

siege failed to distract Archimedes bent over his figures in the

sand. On the other hand, we can voluntarily transfer the fccus

of consciousness to any object within the field, provided again

this IS sufficiently differentiated from the rest But, more than

that, we can not only of our own motion turn to look at or to

listen to what we huv e only set n or heard, but net noticed before,

we can also look out or listen f ( r something net as yet distinguish-

able, perhaps not as ) et existing at all And here again the con-

centration of attention may be maximal, as when a shipwrecked

crew scan the honzon for a sail, or a beleaguered troop he<irkcn

for the oncoming of rescue Now, such anticipated presentations

as soon as they are dearly discernible have alre^y a certain

finite intensity, and so they are said to have passed over <iie

threshold ”—to use Herbart’s now classic phrase—and to have
entered the field of consciousness. Afterwards any further

increase in their intensity is certainly gradual, are we then to

suppose that before this their intensity changed instantly from

zero to a finite quantity and not rather that there was an ultra-

liminal or subliminal phrase where too it only changed con-

tinuously The latter alternative constitutes the hypothesis

of subconsciousness

Accwding to this hypothesis the total field with which we
began is divided into two parts by what Fechner emphatically

called “ the fact of the threshold,” and tfe term field of con-

sciousness IS henceforth restricted to that part within which the

fccus of consciousness always lies, the outlying part being

the region of subconsciousness. Difficulties now begwi to be

apparent. The intensity or vivacity of a presentation within

the field of consciousness depends partly on what we may call

Its inherent or absolute intensity, partly on the attention that

it receives; but this does not hold of presentations in subcon-

sciousness These sub-presentations, as we ought perhaps to

call them, cannot be severally and selectively attended to,

cannot be singledout as direct objects of experience Many psy-
chologists have accordingly maintained not only that tlicy cannot
with propriety be called presentations, but that they have no
strictly psychical existence at all Thw, however, is too extreme
a view. If nothing of a presentational character can exist

save in the field of consciousness as thus circumscribed bv a
definite boundary or threshold, a breach of continuity is Implied

such as we nowhere else experience, even the field of sight,

from which the metaphor of a field of i onsciousness is denved,
has no such definite margm Ihe threshold then is not com-
parable to a mathematical line on opposite side«^ of which tliere

IS an intensive discontinuity Ihis has been amply proved
by the psychophysical mvestigations ot Fet hner and others.

We listen, say, to a certain sound as it steadily diminishes; at

length we cease to hear it Again, we lisU*n for this same sound
as It steadily increases and presently ju«t barely hear it In

general it is found that its mtensity in the former case is less

than It IS in the IrJler, and there is also m both aisesa certain

margin of doubt tween clear presence and clear absence; the
presentation seems to flukei in and out, now there ard now
gone Further, in comparing differences in sensations—ot

weight, brightness, temperature, &c--we may fail wholly to

dete< t the difference between a and b and and vet the

differenoe between a and c may be clearly perceived We have
thus to recognize the existence of a difference between sensa-

tions, although there is no so-called “ sensation of difference
”

But if this much continuity must be admitted we can hardly

fail to admit more. If differences of presentation exist within
the field of consciousness beyond the outermost verge of the
“ threshold of difference,” we cannot consistently deny the

existence of any presentations at all l:)eyon<l the threshold of

(Xmsaousness. Sin ce the field ot consciousness varies greatly and
often suddenly with the amount and distribution of attention,

we must, as already said, either recognize such subconscious

presentations or suppose that cJearly differentiated presenta-

tions, presentations that is to sa} of finite intensity, pass

abruptly into or out of existence with every .such variation of

the field

Ibe hypothesis of subcon:sciousness, then, is m the mam
ncthmg more than the application to the facts of presentation

of the law of continuity, rts introduction into ps)ihology being
due to Leibnitz, who formulated that law Half the diffi-

culties in die way of rts acceptance arc due to our faulty ter-

minology With Leibnitz consnousness was not coextensive

with all psychical life, but only with certain higher phases of

It ^ Of late, however, the tendency has iieen to make con-

sciousness cover ail stages of mental development, and all grades
of presentation, so that a presentation of which there is no con-

sciousness resolves itself into the manifest contradiction of an
unpresented presentation—a contradiction not involved in

Leibnitz’s ‘‘ unapperceived perception.” But such is not the

meaning intended when it is said, for example, that a soldier in

battle IS often unconscious of his wounds or a scholar unconsaous
at any one time of most of the knowledge “ hidden in the obscure

recesses of his mind ” There would be no point in saying a
subject IS not conscious of what is not presented at all

, but to say

that what is presented lacks the intensity requisite m the given

distribution of attention to change that distribution appreciably

IS pertinent enough. Subconscious presentations may tell on
conscious life—^as sunshine or mist tells on a landscape, or the

underlying writing on a palimpsest—although lacking either

the intensity or the individual distinctness requisite to make
them definite features^ Even if there weie no facts to warrant

* The following brief passage from his Pnnapes it In nature est ue
la grace 4 ) shows his meaning " II est bon de iaire distinction

entre la Perception^ qui est I'^tat intent ur de la Monads repr^sentont
les chosea externes, et VApperception, qxn est la C<msc%ene$, ou la

connaissance r^Eexive dc cct 6tat interieur, laquello n’est point
donnde ^ toutes les &mas, m toujours d la mime ime Et e'est faute

de cette distinction qne les C^rt^siens ont manqu^, en comptant
pour nen les perceptions dont on ne s’apper^oit pas, cemrae le pcnple
compte pour nen les corps insensibles ' (O^ Phil Erdmann's ed ,

P 7«5)
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this concept of an ultra-Iiminal presentation of impressions it

might still claim an a prion justihcation.

The subconscious presentation of ideas as distinct from im-

pressions calls, however, for some special consideration. As we
can turn our attention to the sensory threshold

tck^%enM await the entrance of an expected impression,

so we may await the emergence of a ‘‘memory-
image and again the threshold turns out to be not a mathe-

matically exact boundary but a region of varying depth.* What
we are trying to lecollect seems first to waver, now at the tip of

our tongue and the next moment completely gone, then per-

haps a moment afterwards rising into clear consciousness.

Sometimes when asked, say, for the name of a certain college

contemporary we reply :
“ I cannot tell, but I should know the

name if I heard it.^’ We are aware that we could “ recognize,’’

though we cannot “ reproduce ” At other times we are con-

fident that even recognition is no longer possible, and still if we
met the man himself in the old scenes and heard his voice his

name might yet recur. Nevertheless, it may be urged, it is

surely incredible that all the incidents of a long lifetime and all

the Items of knowledge of a well-stored mind that may possibly

recur
—

“ the m finitely greater part of our spiritual treasures,”

as Hamilton savs—are severally retained and continuously pre-

sented in the form and order in which they were onginally

experienced or acquired This, however, is not implied. Images
in contrast to impressions have always a certain generality

The same image may figure in very various connexions, as may
the same letter, for example, in many words, the same word in

many sentences We cannot measure the literature of a language

by Its vocabulary, nor may we equate the extent of our “ spiritual

treasures ” when these are successively unfolded with the

psychical apparatus, so to say, in which they are subconsciously

involved ^ Take the first book of the Aenetd, which, as Macaulay
would say, every schoolboy knows as subconsciously mvolved,
when the boy is not thinking of it, his knowledge is more com-
parable to a concordance than to the text itself, which never-

theless can be reproduced from it. In the text Aeneas occurs

many times, in the concordance as a heading but once But
give him the aie Aeneas scopulum, and the boy reels off from the
i8oth line, or Praeapue ptusAeneas, he starts with the 220th.

But ask him for the 580th line, he is probably helpless, while

a dunce with the book in his hand can read it off at once Say
instead Et pater Aeneas, and the boy can straightway com-
plete the line while the dunce is now helpless. ^ though its

explicit revival is successional, occurs, so to say, in single file,

a whole scheme in which many ideas are mvolved may rise

towards the threshold together. When our schoolboy, for

example, turns from classics to geography, the mention of

Atlas, which might then have recalled a Titan, now leads him
to think only of his book of maps And there is a like sudden
shifting of the substratum of our thoughts, when, taking up the

morning paper, we glance first at the foreign telegrams, then at

the money market, and then at the doings of our political

fnends. Yet more remote than all, obscurer but more per-

vasive, like the clouds of cherubs or imps vaguely limned in

medieval pictures, are the indefinite constituents of our emo-
tional atmosphere, “ gay motes that people the sunbeams ”

of our cheerfulness and make all couleur de rose, or ** horrid

shapes and sights unholy ” that overcast the outlook when we
“ have the blues ” And as attention relaxes, these advance into

the foreground and become more or less palpable hopes or fears,

' Herbart and Fechner describe subconscious presentations gener-
ally as existing below the threshold On the other hand, we have
spoken of subconscious sensations as existing beyond it In view of
the important differences between the two forms of presentations
primary and secondary, this distinction of ultra-liminal and sub-
liminal seems convenient and justifiable

2 This doctrine of the involution and evolution of ideas we owe
to Leibnitz Herbart attempted in a very arbitrary and a prion
fashion to develop it into a physical statics and dynamics witn the
result—usual to extreme views—that later psychologists neglected
It altogether There are now signs of a fresh reaction, and we shall
continually come across evidence of the wide range and great impor-
tance of the doctrine as we proceed

Because of the manifold forms mto which they may evolve,

subconscious images, while still involved, are sometimes called

” psychical ” or more definitely ” presentational dispositions.”

The word disposition means primarily an arrangement, as when
we talk of the disposition of troops in a battle or of cards in

a game; the dtsposUa, that is to say, are always something

actual. Which of several potential dispositions they will actually

assume will depend upon circumstances, but at least, as Leibnitz

long ago maintained, “ les puissances veritables ne sont jamais

des simples possibilit^s ” What is requisite to the realization

of a given potentiality is sometimes a condition to be added,
sometimes it is one to be taken away. A locomotive with the

fire out has no tendency to move, but with steam up it is only

hindeied from moving by the closure of the throttle-valve or

the friction of the brake. Now presentational dispositions we
assume to be of the latter sort. They are processes or functions

more or less inhibited, and the mhibition is determined by their

relation to other psychical processes or functions. The analysis

and genesis of these presentational interactions will occupy us

at length by and by, it may then be possible to explain the

gradual involution of what was successively unfolded m ex-

plicit consciousness mto those combinations which Herbart
called “ apperception-masses,” combinations devoid of the con-

crete hints of date and place which are essential to memory.
Meanwhile the evidence adduced—decidedly cogent though
admittedly indirect—together with the difficulties besetting

the extreme view that beyond or below the threshold of con-

sciousness there is nothing presentational, seems clearly to

justify the hypothesis of subconsciousness. At the same time

the principle of continuity, everywhere of fundamental im-

portance when we are dealing with reality, forbids the attempt
arbitrarily to assign any limits to the subconscious.

Many psychologists have proposed to explain subconscious

retention by habit. But it is obvious that habit itself implies

retention and is practically synonymous with disposition; it

must therefore presuppose disposita if we are to escape the
absurdities of puts:>ances ou facultes nues, with which m this

very connexion Leibnitz twitted Locke. Yet, obvious as all

this mav be, it is frequently ignored even by those who are fond
of exposing the pretended explanations of the ” faculty-psycho-

logists ” and quoting Moliire to confute them Thus we find

J S. Mill arguing “ I have the power to walk across the room
though I am sitting in my chair, but we should hardly call this

power a latent act of walbng.” ® Nor should we call it a power
at all if Mill had been piaralysed, or if, instead of sitting in his

chair, he had been lying in his cradle. What we want is the

simplest psychological description of the situation after the
power has been acquired by practice and is still retained. In
such a case we can be conscious of the “ idea ” of the move-
ment without the movement actually ensuing, yet only m such
wise that the idea is more apt to pass over into action the in-

tenser it is, and often actually passes over in spite of us. Surely
there must be some functional activity answering to this con-

scious presentation; why may not a much less amount of it

be conceived possible in subconscious presentation?

Sensation, Movement and the External World

16 On the view of experience here maintained, we are
bound to challenge the description of sensations ^ as due to
physical stimuli—widely current though it is—as

one that is psychologically inappropriate. The
slttsmtioa

following definition, gnen by Bam, may be taken

as a type: ^‘By sensation^, in the strict rreaning, we under-
stand the mental impressions, feelings or states of consciousness

following on the action of external things on some part of the

body, called on that account sensitive.” ® It is true, no
doubt, that what the psychologist calls sensibility has as its

invariable concomitant what physiologists call sensibility,

• Examination of Sir W Hamilton’s Philosophy, 3rd ed., p 329.
^ For a detailed account of the various sensations and perceptions

pertaining to the several senses the reader is referred to the articles
Vision; Hearing, Touch . Taste; Smell, &c

® Senses and Intellect, 4th ed. {1894), p. loi.
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or what the more careful of them call irritability; and, true
agam, that this irritability is invariably preceded by a
physical process called stimulation. But it may be urged,

why not recognize a connexion that actually obtains, since

otherwise sensation must remain unexplained ? Well, in

the first place, such “ psychophysical ” connexion is not a
psychological explanation . it cannot be turned directly to

account in psychology, either analytic or genetic Next the

psychological fact called sensation always is, and at bottom
always must be, independently ascertained, for the physiological
“ neurosis ” or irritation has not necessarily a concomitant
“ psychosis or sensation and, strictly dealt with, affords no
hint of such. Finally, this inexplicability of sensation is a

psychological fact of the utmost moment it answers to what
we call reality in the primary sense of the term The psycho-
physicist, in setting out to explain sensation, has—unawares to

himself—left this fundamental reality behind him Tor it

belongs essentially to individual experience, and this—in as-

suming the physical standpoint—he has of course transcended
Nevertheless the mistake of method that here reveals itself was
perhaps inevitable, for the facts of another’s sense-organs and
their physical excitants must have obtruded themselves on
observation long before the reflective attitude was advanced
enough to make strictly psycnological analysis possible The
psychophysical standpoint, that is to say, was attained before

the purely psychological, and the consequent bias is only

now in process of correction. A series of physical processes,

first without and then within the organism—ethereal or aerial

vibrations, neural and cerebral excitations—was the starting-

point. What comes first, immediately, and alone, in the indi-

vidual’s experience, and is there simply and positively realy

was then misinterpreted as subjective modification, mental

impression, species sensthilesy or the like For from the days
of Democritus to our own the same crude metaphor has pre-

vailed without essential variation And here the saying holds .

Vestigia nulla retrorsum. Into the man’s head the whole

world goes, including the head itself. Such thoroughgoing
“ introjectioii ” affords no ground for subsequent projection

”

Thus the endeavour to explain sensation overreaches itself the

external object or thing that was supposed to cause sensations

and to be therefore distinct from them, was in the end wholly

resolved into these and regarded as built out of them by asso-

ciation (Mill) or by apperceptive synthesis (Kant) But no

mental chemistry,” no initial alchemy of forms,” can
generate objective reality from feelings or sense-impressions as

psychophysically defined ^ A’s experience as it is for B is not

real but inferential
,
and it the grounds of the inference, which are

the only realities for B, are to be regarded as the causes of which

A’s experiences are merely the effects, then the two experiences

are on a wholly different fooling When A treats B in the same
fashion we get the world in duplicate • (i) as original and out-

side, t e as came, and (2) as copied within each percipient’s

head, t,e as effect. But when B interprets his own experience

as he had interpreted A’s we seem to have lost the real world

altogether In presence of this dilemma, the philosophers

of our time, as already said, are feeling it needful to revise their

psychology. The question of method is vital If the psycho-

physical standpoint were the more fundamental, psychology

would be based on physiology, and the old definition of

sensation might stand. If, on the other hand, it is the exclusive

business of psychology to analyse and trace the development

of individual experience as it is for the experiencing individual,

then—^however much neurological evidence may be employed

as a means of ascertaining psychological facts—the facts them-

selves must be scrupulously divested of all physical implications,

the psychophysical method takes a secondary place, and the

objective reality of “ sensory ” presentations stands unim-

peached

The duality of subject and object in experience compels us also

to object to the description of sensations as '' states of conscious-

' Nothing shows this more plainly than the newly coined term
eptphenomenon now applied in this connexion

ness ** Since it is the subject, not the object that ts conscious, the
term state of consciousness implies strictly a subjective reference,
and so it is only applicable to sensations, if they are regarded as
subjective modifications, either affective or active The former
would identify sensation with feeling, and this—for reasons already
given—we must disallow But it is true that a sensation, like other
presentations, implies the subjective activity we caU attention, it

IS not, however, a modification or state of this activity, but the object
of It This relation is expressed in German by means of the distinc-

tion generally of VorMien and Vorstellung and in the present case
of Empfinden and Empftndung

,

and German psychology has gained
in clearness in consecjuence The distinction of conception and
concept (conceit) is to be found m older English writers and was
revived by Sir W Hamilton, who suggested also the analogous
distinction of perception and percept It would be a great gain if

there were a corresponding pair of terms to distinguish between
“ the sensing act " and the object ‘‘ sensed," as some have been
driven to say Reception and recept at once occur and seem unex-
ceptionable—apart, of course, from their novelty ^ At any rate, if

we are to rest content with our present untechnical terminology we
must understand sensations to mean objective changes as they first

break in upon the expeiienceof our psychological individual, m this
respect Locke's term " impression " nas a certain appropriateness.

What we ordinarily call a single sensation has not only a
characteristic quality but it is also quantitatively determined
in respect of intensity, protensity (or duration^ and extensit>

.

A plurality of properties, it may be said, straightway implies

complexity of some sort. This is obvious and un- chmrmcter^
deniable, psychological—as distinct from psychical® itHcMot

—analysis of simple sensations is possible, and the Seasmtioa.

description just given is reached by means of it. Such analysis,

however, presupposes the comparison of many sensations; but
to the complexity it discloses there is no answering plurality

discernible in the immediate expenence of a single sensa-

tion. To make this clearer let us start from a case in which
such plurality can be directly verified. In a handful of rose

petals we are aware at once of a definite colour, a definite odour
and a definite " feel ’’ Here there is a plurality (a -H b d- c),

any part of which can be withdrawn from our immediate experi-

ence without prejudice to the rest, for we can close the eyes,

hold the nose, or drop the petals on the table. Let us now
turn to the colour alone, this we say has a certain quality, in-

tensity, extensitv, &c But not only have we not one sense

for quality, another for intensity, &c
,
but we cannot reduce the

intensity to zero and yet have the quality remaining; nor can
we suppress the quality and still retain the extensity In this

case then what we have is not a plurality of presentations (a -f b
+ c), but a single presentation having a plurality of attributes
(a he) so related that the absence of any one annihilates the
whole. But though, as already said, such single presentation

gives, as It stands, no evidence of this plurality, yet it is to be
remembered that in actual experience we do not deal with
sensations in isolation

,
here, accordingly, we find evidence m

plenty to justify our psychological analysis In innumerable
cases we experience varieties of intensity with little or no ap-

parent change of quality, as happens, for example, when a
sounding pitch-pipe is mo\ed towards or away from the ear;

and continuous changes of quality without any change of in-

tensity, as happens when the pipe is shortened or lengthened

without any alteration of position. We may have tactual or

visual sensations which tary greatly in extensity without any
striking change of quality, and we may have such sensations

in every possible variety of quality without any changes of

extensity.

The numerous and striking diversities among our present
sensations are obviously not primordial, what account then
can we give of their gradual differentiation ? Some psycho-
logists have assumed the existence of absolute ** units of

* Reception does not in English suggest the taking back of the
Latin reetpere, it expresses only the comparative passivity of sense.

In contrast to beretpere (to take entire possession of) it implies
the absence of that assimilation which is essential to perception, and
finally it contrasts appropriately with retention

* This distinction, though continually overlooked, is vitally impor-
tant By psychological analysis we mean such analysis as the
psychological observer can reflectively make, by psychical analysis
only such analysis as is possible in the immediate cxpenencc of the
subject observed.



[SENSATION562 PSYCHOLOGY
sensibility/’ aU identically the same^ and cxplaan the unbke-

nessc,t> in our existing sensations as resulting ““ from unlike

txui^rtaikim modes of integration of these absolute units ” ^

tiM of The sole evidence on w'hich they rely is physiological,
Soutmiioii, the supposed existence of a single nerve shock or

neural tremor It is true that m an extirpated nerve what is

known as the negative variation ” is approximately such an
isolated event of uniform quality But the same cannot be

said of what happens during tlie stimulation of a nerve tn situ

with Its peripheral and central connexions still intact llie

only evndence apparently to which we can sjifely appeal in this

inquiry is that furnished by biology Protoplasm, the so-

called ** physical bttsis of life/’ is amenable to stimulatu n by

every form of physical agency—mechanical, chemical, thermal,

photic al, electrical—with the single exception 01 magnetism,

and in keeping witJh this it is found that unicellular orgiuiisms

respond, and respond in ways more or le^s peculiar, to each

of these possible modes of excitation Since, so far as is known,

there is no morphological separation of function in these lowest

forms of life, it is reasonably assumed that the single cell acts

the part of “ universal sense-organ,” and that the advance to

such complete differentiation ot sense-oigans as we find among
the higher ^ erlelirates has been a gradual advance Numercrus

facts can now be adduced of the occurrence of “ transitional
”

or ‘‘ altemating ” sense-organs among the lower forms of multi-

cellular animals, organs, that is to say, which are normallv

responsi\e to two or more kinds of stimulus, and thus hold

an intermediate position between the universal senseKirgan

of the Protozoa and the special sense-organ of the Mammalia
For example, a group of cells which would behave towards all

stimuli impartnHy were they independent unicellular organ-

isms become, as an organ in a multicellular organism, amenable
onlv to mechanic al or oniv to chemical stimuli,—become, that is

to say, an organ of touch and of hearing, or an organ of taste

and also of smell, until, finally, when diffe.entiation is suffi-

aently advanced, the group ends by becoming exclusively

the organ of one specified sen .e, touch or hearing m the one case,

taste or smeU m the other ^ Of cour<^e the imperfectl}^ special-

.red sensations, sav of the leech, and still more the whoDy
unspecialized sensations of the amoeba, cannot be regarded

as blends of some or all of those which we are said to receive

through our five senses We must rather supypose that sen-

sations at the outset corresponckd eery closely with the general

vita! action of stimuli as distinct from their action on specially

differentiated sensory apparatus Even now we are still aware
of the general effects of light, heat, fresh air, food, &c

,
as m-

vigorating or depressing cjuite apart from their specific cpiahties

Hence the frequent use of the term general or common sen-

sibility {coenestkesis). But, though less definitely discriminated,

the earlier, and what we call the lower, sensations are not any
less concrete than the later and higher. They have been called

geneia\ rather than specific, not because psychologically they

kck any esscnttal charactenstic of sensation which those ac-

quired later possess, but simply because physiologically they
are not, like these, ctirrelatcd to special sense-organs.

But, short of resolving such sensations into combinations

of one primordial modification of consciousness, if we could

Coatphxhy conceive such, there are many interesting facts

of wlnrh point dearly to a complexity that we can
SeagatsoaM. seldom directly detect Several ot our supposed
sensations of taste, ^ g , are complicated with sensations of touch
and smell • thus the pungency of pepper and the dryness of wine
are tactual sensations, and their spicy flavours are really smdls
How largely smeih mingle with what we ordinanly take to be
simply tastes is best brought home to us by a severe cold in the
head, as this temporarily prex'ents the access of exhalations

to the olfactory surfaces. The difference between the smooth
feel of a polished surface and the roughness of one that is

^ Cf. G H. Lewes, Problems of Ltf$ and Mind (1879), vol, 111

pp 250 saq. , H Spencer, Principles of Psychology

^

vol 1. J 60.
** C( W. A Nagel, " Die Phylogcnese specifischer Smnesorgane^"

Bibliotheca zoologtca (1894), pp. 1-42

unpolished, though to direct introspection an irresolvable differ-

ence of quality, is probably due to the fact that several nerve-
terminations are excited in each case where the sensation is one
of smoothness all are stiiioilated equalh ,

where 1 is one of

roughness the ndges compress the nerve-ends more, and the
hollows compress them less, than the level parts do The most
striking instance m point, however, is furnished by the differences

m musical sounds, to which the name timbre is given To the

inattentive or uninstructed ear notes or “ compound tones
”

appear to be only qualitatively diverse and not to be com-
plexes of simple tones Yet it is possible with attention and
practice to distinguish these partial tones in a note piodiiced

on one instrument, a horn, say, and to recognize that they are

different from those of the same note produced on a different

instrument, for example, a Violin

In like manner many pci sons believe that they can discriminate
in ctrtcMii colours, hence called ' mixed," the elementary colours of
wlurh they are hUd to be composed, red and yellow, loi example, m
orange, or blue and red in vicJl< t But in so Uiinking they appear
to be misled, partly hy the resemblance that certainly exists between
orange and rod, on the one hand, and orange ami yellow on the other,
tlie two colouis between hich in the colour spectrum it invariably
stands, and jiartly by the knowledge that, as a pigment, orange is

obtainable by the mixture of red and yellow pigments, and so in the
other cases As wc shall see later, howc'vtr (§ 39), in this particular
case of sensory contmua, resemblance is no proof of complexity
Were it othenvisc we should nave to conclude that a given tone,
since tins also resembles the two between which it is intermediate,
ought to be a blend of both, whereas, in point of fact, the tone d—
though as regards pitch it has a certain resemblance to c and e, its

neighbours on cither side—differs widely from the chord c-c, which is

made up ot these In all easels in which the psychical complexity
of a sensation is beyond dispute the partial sensations are distin-

guished by disctrniblc differences of cxtensily, and usually of inten-
sity as well Thus, if the skin be touched by the point of a hot oi

eold bradawl the temperature sensation has not the punctual
chaxactei of the touch but seems rather to surround this as a sort ol

penumbra Similarly, the ground-tone of a clang complex has not
only a gicattr inlensily but also a greater extcnsity than any of the
over tones * ThcTc is also m such cases a certain rivalry or antago-
nism between the complex as an unanalysed whole and the complex
as analysed, and even between the stveral paitial sensations after

such analysis. In the absence of such direct evidence it is unwarrant-
able to infer psychical complexity from complexity in the physical
stimuli, even when this is really present In the case of pigment
mixture, however, there is no such physical complexity as is vulgarly
supposed And it is worth noting that white light is ph> sically the
most complex of all, whereas the answering sensation is not only
simple but probably the most primitive of all visual sensations

Every sensation within the fields of consciousness has sen-

sibly some continuous duration and seems sensibly to admit
of some continuous variation in intensity and ex-

tensjty. But whether this quantitatuc continuity

of presentational change is more than apparent has

been questioned Sensations of almost liminal intensit)^ are

found to fluctuate ev ery few seconds, and, as already remarked,

when the threshold of intensity is actually reached, they seem
intermittently to appear and disappear, a fact which Hume long

ago did not fail to notice The lesults of nuniercus experi-

ments, however, justify the conclusion that these variations

are due prunaiily to oscillation of attention, and furnish so far

no ground for the assumption that even the liminal sensation

IS discontinuous But again we can only detect a difference

of intensity when this is of finite amount and bears a tertain

constant ratio to the initial intensity with which it is compared
—a fac't commonly known as Weber’s I^aw. But this imper-

fection in our power of discrimination is no proof that our sen-

sations vary discontinuously, and not only is th^’e no positive

evidence in favour of such discontinuity, but it is altogether

improbable on general grounds. Lastly, there is alwa>3 more
or less distinctness in the several nerve-endings as well as

isolation of the nerve-fibres themselves The skin, for example,

when carefully explored, turns out to be a complex mosaic of

so-i ailed spots,” severally responding to stimulation b> sen-

sations of pressure, heat, cold and pam. But from this to

argue that the extensity of a sensation is really a mere aggre-

gate without any continuity is on a par with calling a l^e a
* Cf Stumpf, Tonpsychologies \u 58 seq
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collection of pools because it is fed by separate streams. If

It could be shown that m the brain as a whole there is no fune-

tional continuity a formidable psychophysical problem would
no doubt arise.

As regards the quality of sensations—the primitive sensation

of sight appears to consist only of the single quality we call

light,’ ^ a quality which ranges m intensity from

Sen^fona ^ dawhng brightness that becomes paintul and
bhndu^g down to a zero of complete darkness

, a hnut
which, however, is never completely attained, since the retina

IS always more or less internally stimulated— hence what u
called the eye’s own light {Etgenhchi) The first responses to

light-stimuiation seem to be very much on a par with our own
to diffused heat or cold, some oiganisms seek the light and
others shun it As little as our temperature-sense yields us a

perception of form does the hght-sense at this level yield any
Not until the stage ot visual spatial perception is reached and
some diocnmmation of form is possible, do black and white

attain the meaning they now have for us An object can be

visually perceived only when its colour or shade differs from
that of the surrounding field, so far black as a “secondary
quality ” is on a par with colour, that is to say, when we aie

talking of tilings it may be called a quality But there is

still an important difference ; in a light field many colours or

shailes may be distinguished, but m a dark field none Though
it IS correct to speak of pcicciving a black object, must we not

then maintain that—so iar it is really black’—the object

yields us directly no sensation ? Similarlv, the piper is said to

‘‘feel ” the holes in his whistle when actually he omy touches

the solid metal in which they are pierced
,
or the soldier is said

to hear the tattoo, tlK.ugh he has no auditory sensation of the

silence intervening between successive taps on the chum And
it has yet to be shown that there is any more justification for

speakmg of visual sensations without lummosity Meanwlule
we must maintain that in absolute darkness v\e do not see black,

since we do not see at all No doubt w'e are prone to identify

the two concepts darkness and blackness, for what we may call

their sensory content is the same, viz the absence of visual

sensation

Whereas in nature the only diifusod light we need consider is

that emitted by the sun, the rays transmitted by the things about us
vary in physical quality and m their effects uwn protoplasm As
soon, therefore, as visual fi>rms can be distinginsnul, a difu rentiation
among light-sonsations becomes obviously advantageous. The first

(X)lours to bo differentiated were probably yellow' and blue, or perhaps
it v/ould be truer to say “ warm " colour and “ cold " colour, upon
which there followed a further differentiation of the warm colour

mto red and green ^ It is interesting to note that all possible sensa-
tions of colour constitute a specific continuum We may represent it

bv a sphere, m which (a) the maximum of luminosity is at one pole
and theiiunumun at tnc other, (/>) the scries of colours proper (red

to violet and through purple back to red), constituting a closed
line, are located round tlie equator or in zones parallel to it, according
to shade, and (c) the amount of saturation (oi absence of white) for

any given zone of illununatxon increases with distance from the axis.

In dealing with the quality of auditory sensations we have to

distinguish betwjcen the simple sensations called tones and the

sensation-complexes, either clangs or noises, which result from
theircomhmataon. Simple tones alsoconstitute a qualitative con-

tinuum, but it hasooJy one dimension, theu* so-c^ed pitch ”

;

this may be repr^ented by a straight Ime ranging between two
more pr less indefinite eictremes. If intensity, that is to say

loudnes;), taken mto account, we have of course a continuum
of two dimensions. Ihe tone-continuum r, also universally

regarded as steadily (hmimsbing m massiveness or extensity

as the pi»tch rises. And, in fact, as we approach the lower
1 As a ijvatter of fact there are no objects absolutely black, none

that are d^^void of all lustre and comi>lctcly absorbent of light But
this docs not affect the argument.

® It is assumed that the physiological differentiation of the retina

has advanced from the centre, where vision is most distinct, towards
the margin where it is least so, and it is found that stimulation of

the moTBin yields none but achromatic sensations, stinxulation of a
certain intermediate zone only sensations of yeUow or blue, and
central stimulation alone sensations of every hue Further, total

colour-bhndaess is extremely rare, whereas red-green colour-blind-

ness 18 comparatively common
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limit, the so-called deep or grave tones liecome less “ even,” till

at length distinct, more or less pervasive, tremors are felt rather
than heard as distinct impulses on the ear-drum The so-called

high or acute tones again, as we ^proach their limit, are

accompanied by tactual, often more or less painful, sensations,

as if the ear were pierced by a fine needl#" Ihis connexion of

auditory with tactual sensations confirms the independent
evidence of biology pointing to an original differentiation of

sound from touch. The special cl arac tenstics of tone-com-
plexes, whether clangs or noises, are due to the remarkable
analytic power which belongs to the sense of hearing Two
(olours cannot be simultaneously presented unless they are
differently localized, but several tones may form one complex
whole wilhm which the>, as “ p^Jtial ’ tones, are distinguish-

able, though spatially undifferentiated

Unlike the higher senses of sight and hearing, the lower senses

of touch, taste, smell, &c
,
do not constitute qualitative con-

tinua. 'lemperatures may indeed be represented as ranging

in opposite directions, t e througli heat or through cold,

between a zero of no sensation and the 01 game sensations due
to tl e destructive action of both extremes, heat and cold alike.

But the continuity in this tese is intensive rather than qu.dita-

tive Tastes fall mtothefour isolated qualities known as sweet,

sour bitter, saline, but smells hardlv admit of classification

at all Sensations of touch and sight hav e in a pre-eminent
degree a certain peculiar continuity which differentiations of

extensity entail, and which we shall have presently to consider

further under the title of local signs. The various sensations

classed together as organic, hunger, thirst, physical pain, &.C ,

are left to the physiologjst to describe

Our motor presentations contra^-t with the sensory by their

w'ant of striking qualitative differences I hey are oiVidcd

into two groups (a) motor presentations proper and
(A) auxiho-motor or kinaesthetic presentations The

*

former answci to our feelings of muscular effort ” or “ feelings

of innervation ” The latter are those presentations due to

the straining of tendons, stretching and flexing of the skin, and
the like, bv which the healthy man knows that his efforts to

move are followed b> movement, and so knows the position

of his body and limbs It is owing to the absence of these

presentations that the anaesthetic patient cannot directly tell

whether his efforts are effectual or not, nor in what position his

limbs have been placed by movements from without. Thus
under normal circumstances motor presentations arc aivvajs

accompanied by auxiJio-motor, but in disease and m passive

movements they aie separated and their distinctness thus

made manifest Originally we may suppose kinaesthetic pre-

sentations to have formed one imperfectly differentiated

continuum, but now, as w th sensations, they have become
a collection of special contmua, viz the groups of movements
possible to each lunb and certain combinations of the^^e

movements
But whereas kmaesthetic presentations wvre (X>mmonly allowed

to be purely sensory, the concomitants of centripetal excitations

—

hence the older name erf “ muscular or sixth sense applied to them
by Sir Charles Bell, Weber, Sir William Hamilton and otherB

—

concerning motor presentations proper, a very different view first

tentatively advanced by the grc*at ph> siologiot Johannes Muller,

and adopted by Hdmholt^,. Wundt, and especially by Bam, long
prevailed It is, however, now gincrally discredited, if not com-
pletely overthiown * According to vhis view, “ the characteristic

feeling of exerted force " must be regarded, Bam maintamcd, “ not
as arising from an inward transmission . but as the concomitant
of the outgoing current by which the muscles arc stimulated to act

"

{op at p 79], The necessity lor this assumption has certainly not
been esrtablisncd on physiological grounds, nor apparently did Bam
rely primarily on these, for at the vtry outset of his di^nssion we
find him saying “ that action is a more intimate and inseparable
property 01 our constitution than any of our sensations, ancf enters

as a component part into c\ cry one of our senses “ (op at p 59)
But this important psychological truth is affirmed as sti'enuously by
some, at any rate (e r Professor James) of Bain’s opponents as it was
by Bam himsdf, unhappily many, under the same psychophysu al

* Cf Bastion, Ths Brain as an Organ of Mind (1880), pp 691 sqq.,

Ferrier, The Funettons of the Brain (1S86), 2nd ed. pp., 38s sqq ;

James, Principles of Psychology (1890), ch. xxvi
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bias and so induced, like the upholders of this innervation theory, to
lcK>k for evidence of subjective activity in the wrong place, have been
led to doubt or to deny the reality of this activity altogether. In

fact, this theory, while it lasted, tended to sustain an undue separa-

tion of so-called “ sensory from so-called “ motor presentations,

as if living expenence were literally an alternation of two independent
states, one wholly passive and the other wholly active, corresponding

to the anatomic^ distinction of organs of sense and organs of move-
ment The subject of experience or Ego does not pass to and fro

between a sensortum commune or intelligence department and a
motortum commune or executive, is not in successive intervals

receptive and active, still less always passive, but rather always
actively en rapport with an active Non-Ego, commonly called the
External World

Perception,

17. In treating apart of the differentiation of our sensory

and motor contmua, as resulting merely in a number of dis-

5yi,. tinguishable sensations and movements, we have
tbesiMor been compelled by the exigencies of exposition
InteMrMtIott, to leave out of sight another process which really

advances pan passu with this differentiation, viz the

integration or synthesis of these proximately elementary
presentations into those complex presentations whuh are

called percepts, intuitions, sensori-motor reactions and the

like It is, of course, not to be supposed that m the

evolution of mind any creature attained to such variety of dis-

tinct sensations and movements as a human being possesses

'\Mthout making even the first step towards building up this

material into the most rudimentary knowledge and action On
the contrary, there is every reason to think, as has been said

already incidentally, that further differentiation was helped

by previous inte^ation, that perception prepared the way for

distincter sensations, and purposive action for more various

movements This process of synthesis, which is m the truest

sense a ps)chical process, deserves some general consideration

before we proceed to the several complexes that result from it.

Most complexes, certainly the most important, are conse-

(juences of that pnnciple of subjective selection whereby in-

teresting sensations lead through the intervention of feeling to

movements, and the movements that turn out to subserve such

interest come to have a share in it In this way—which we
need not stay to examine more closely now—it happens that

a certain sensation, comparatively intense, and a certain move-
ment, definite enough to control that sensation, engage atten-

tion, to the more or less complete exclusion of the other less

intense sensations and more diffused movements that accompany
them Apart from this intervention of controlling movements,
the presentation-continuum, however much differentiated, would
remain for all purposes of knowledge little better than the dis-

connected manifold for which Kant took it At the same time

it IS to be remembered that the subject obtains command of

particular movements out of all the mass involved in emotional

expression only because such movements prove on occurrence

adapted to control certain sensations A long process, in

which natural selection probably played the chief part at the

(jutset—subjective selection becoming more prominent as the

process advanced—must have been necessary to secure as much
purposive movement as even a worm displays We must look

to subjective interest to explain, so far as psychological ex-

planation is possible, those syntheses of motor and sensory
presentations which we call spatial perception and the in-

tuitions of material things For example, some of the earliest

lessons of this kind seem to be acquired as we may presently

see, in the process of exploring the tx)dy by means of the limbs,
—a process for which grounds m subjective mlerest can
ohviou^^ly never be wanting

Perception sometimes means only the recognition of a sen-
sation or movement as distinct from its original presentation,

thus implying the more or less definite revival

certain residua of past expenence which re-

sembled the present. More frequently it is used
as the equivalent of what has been otherwise called the
** localization and projection of sensations—that is to say,

of sensations apprehended either as affections of some part of

our own body regarded as extended or as states of some foreign

body beyond it. According to a former usage, strictly taken,

there might be perception without any spatial presentation

at all; a sensation that had been attended to a few times

might be perceived as familiar. According to the latter, an
entirely new sensation, provided it were complicated with motor
experiences m the way required for its localization or pro-

jection, would be perceived. But as a matter of fact actual pei-

ception probably invariably includes both cases : impressions

which we recognize we also localize or project, and impressions

which are localized or projected are never entirdy new—they are,

at least, perceived as sounds or colours or aches, &c. It will,

however, frequently happen that we are specially concerned with

only one side of the whole process, as is the case with a tea-

taster or a colour-mixer on the one hand, or, on the other, with the

patient who is perplexed to decide whether what he sees and
hears is “ subjective,” or whether it is

‘‘ real.” But there is

still a distinction called for perception as we now know it in-

volves not only recognition (or assimilation) and localization, or

‘Spatial reference,” as it is not very happily termed, but it usually

involves “ objective reference ” as well. We may perceive

sound or light without any presentation of that which sounds or

shines; but none the less we do not regard such sound or light

as merely the object of our attention, as having only immanent
existence, but as the quality or change or state of a thing, an
object distinct not only from the subject attending but from all

presentations whatever to which it attends. Here again the

actual separation is impossible, because this factor in perception

has been so intertwined throughout our mental development
with the other two Still a careful psychological analysis will

.show that such “ reification,” as we might almost call it, has

depended on special circumstances, which we can at any
rate conceive absent. These special circumstances are briefly

the constant conjunctions and successions of impressions, for

which psychology can give no reason, and the constant move-
ments to which they prompt Thus we receive together, eg
those impressions we now recognize as severally the scent,

colour, and “ feel ” of the rose we pluck and handle. We might
call each a “ percept,” and the whole a “ complex percept ”

But there is more in such a complex than a sum of partial pei-

cepts, there is the apprehension or intuition of the rose as a
thing having this scent, colour and texture. We have, then,

under perception to consider (a) the recognition and (h) the

localization of impressions, and (c) the intuition of things.

18. The range of the terms recognition or assimilation of

impressions is wide : between the simplest mental process they

may be supposed to denote and the most complex
there is a great difference. The penguin that tioa of

watched unmoved the first landing of man upon
lonely rock becomes as wild and wary as more civilized

fowl after two or three visits from its molester : it then

recognizes that featherless biped. His friends at home also

recognize him though altered by years of peril and exposure.

In the latter case some trick of voice or manner, some “ strik-

ing ” feature, calls up and sustains a crowd of memories of the

traveller m the past—events leading on to the present scene.

The two recognitions are widely different, and it is from states

of mind more like the latter than the former that psychologists

have usually drawn their description of perception. At the

outset, they say, we have a primary presentation or impression

P, and after sundry repetitions there remains a mass or a series

of P residua, p^p2pi . . ;
perception ensues when, sooner

or later, P„ “ calls up ” and associates itself with these repre-

sentations or ideas Much of our later perception, and especially

when we are at all interested, awakens, no doubt, both distinct

memories and distinct expectations, but, since these imply

previous perceptions, it is obvious that the earliest form of re-

cognition, or, as we might better call it, assimilation, must be
free from such complications, can have nothing in it answering

to the overt judgment, P„ is a P. Assimilation involves re-

tentivcness and differentiation, as we have seen, and prepares

the way for re-presentation; but in itself there is no confronting
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the new with the old, no determination of likeness, and no sub-
sequent classification. The pure sensation we may regard as a
psychological myth; and the simple image, or such sensation

revived, seems equally mythical, as we may see later on. The
Ttth sensation is not hke the first : it is a change in a presen-

tation-continuum that has itself been changed by those pre-

ceding; and it cannot with any propriety be said to reproduce

these past sensations, for they never had the individuality which

such reproduction implies. Nor does it associate with images
like Itself, since where there is association there must first have
been distinctness, and what can be associated can also, for some
good time at least, be dissociated

19. To treat of the localization of impressions is really to

give an account of the steps by whidi the psychological

LocMiiMMHon individual comes to a knowledge of space At
0/ impref the outset of such an inquiry it seems desirable first
siona. Qf all iQ make plain what lies within our purview,
and what does not, lest we disturb the peace of those who, con-

founding philosophy and psychology, are ever eager to fight for

or against the a prion character of this element of knowledge.

Tliat space is a prion in the epistemological sense it is no con-

cern of the psychologist either to assert or to deny Psycho-
logically a prion or original in such sense that it has been either

actually or potentially an element in all presentation from the

very beginnmg it certainly is not. It will help to make this

matter clearer if we distinguish what philo.sophers frequently

confuse, viz. the concrete spatial experiences, constituting

actual localization for the individual, and the abstract con-

cept of space, generalized from what is found to be common m
such exj>eriences. A gannet’s mind “ possessed of ” a philo-

sopher, if such a conceit may be allowed, would certainly afford

its tenant very different spatial experiences from those he might

share if he took up his quarters in a mole. So, any one who
has revisited in after years a place from which he had been

absent since childhood knows how largely a “ personal equa-

tion,^’ as it were, enters into his spatid perceptions. Or the

same truth may be brought home to him if, walking with a
friend more athletic than himself, they come upon a ditch, which
both know to be twelve feet wide, but which the one feels he can

dear by a jump and the other feels he cannot. In the concrete
‘‘ up ” is much more than a different direction from along

’

The hen-harner, which cannot soar, is indifferent to a quarry a

hundred feet above it—to which the peregrine, built for soaring,

would at once give chase—but is on the alert as soon as it des-

cries prey of the same apparent magnitude, but upon the ground.

Similarly, in the concrete, the body is the origin or datum to

which all positions are referred, and such positions differ not

merely quantitatively but qualitatively. Moreover, our various

bodily movements and their combinations constitute a net-

work of co-ordinates, qualitatively distinguishable but geo-

metrically, so to put it, both redundant and incomplete It

IS a long way from these facts of perception, which the brutes

share with us, to that scientific concept of space as having three

dimensions and no qualitative differences which we have
elaborated by the aid of thought and language, and which reason

may see to be the logical presupposition of what in the order of

mental development has chronologically preceded it. That the

experience of space is not psychologically ongmal seems obvious

—quite apart from any successful explanation of its origin *—

from the mere consideration of its complexity. Thus we must
have a plurality of objects—

A

out of B, B beside C, distant

from D, and so on; and these lelations of externality, juxta-

position, and size or distance imply further specialization
,

for

with a mere plurality of objects we have not straightway spatial

differences. Juxtaposition, ^ g ,
is only possible when the related

objects form a continuum, but, again, not any continuity is

extensive. Now how has this complexity come about ?

The first condition of spatial experience seems to lie in what

has been noted above (§ ii) as the extensity of sensation This

much we may allow is original, for the longer we
Bxitnntty,

the more clearly we see that no combination

or association of sensations varying only in intensity and

quality, not even if motor presentations are added, will
account for this space-element in our perceptions. A series

of touches a, h, c, d may be combined with a senes of move-
ments Wj, w,, W3, W4, both series may be reversed, and finally

the touches may be presented simultaneously In this way we
can attain the knowledge of the coexistence of objects that have
a certain quasi-distance between them, and such experience is an
important element m our perception of space; but it is not the

whole of it. For, as has been already remarked by critics of the
associationist psychology, we have an experience very similar
to this m singing and hearing musical notes or the chromatic
scale The most elaborate attempt to get extensity out of
succession and coexistence is that of Herbert Spencer He has
done, perhaps, all that can be done, and only to make it the more
plain that the entire procedure is a vfrrtpoy irportpov. We
do not first experience a succession of touches or of retinal

excitations by means of movements, and then, when these
impressions are simultaneously presented, regard them as

extensive, because they are associated with or symbolize the
original series of movements, but, before and apart from
movement altogether, we experience that massiveness or extensity

of impressions in which movements enable us to find positions,

and also to measure ^ But it will be objected, perhaps not with-

out impatience, that this amounts to the monstrous absurdity
of making the contents of consciousness extended. The edge of

this objection will best be turned by rendering the concept of

extensity more precise. Thus, suppose a postage stamp pasted
on the back of the hand

;
we have in consequence a certain sen-

sation If another be added beside it, the new experience

would not ht adequately described by merely saying we have
a greater quantity of sensation, for intensity involves quantity,

and increased intensity is not what is meant. For a sensa-

tion of a certam mtensity, say a sensation of red, cannot be
changed into one havmg two qualities, red and blue, leaving

the mtensity unchanged
;
but with extensity this change is pos-

sible For one of the postage stamps a piece of wet cloth of

the same size might be substituted and the massiveness of the
compound sensation remain very much the same Intensity

belongs to what may be called graded quantity it admits of

increment or decrement, but is not a sum of parts. Extensity,

on the other hand, does imply plurality w'e might call it latent or

merged plurality or a “ ground ’’ of plurality, inasmuch as to

say that a single presentation has massiveness is to say that

a portion of the presentation-continuum at the moment
undifferentiated is capable of differentiation.

Attributing this property of extensity to the presentation-

continuum as a whole, we may call the relation of any particular

sensation to this larger whole its local sign, and can see

that, so long as the extensity of a presentation admits
of diminution without the presentation becoming nil, such presen-

tation either has or may have two or more local signs—its parts,

taken separately, though identical in quality and mtensity,

havmg a different relation to the whole. Such difference of

relation must be regarded fundamentally as a ground or possi-

bility of distinctness of sign—whether as being the ground or

possibility of different complexes or otherwise—rather than as

being fiom the beginning such an overt difference as the term
“ lo(^ sign,” when used by Lotze, is meant to imply.- From

' We are ever m danger of exaggerating the competence of a new
discovery, and the associatiomsts seem to have falUn into this

mistake, not only in the use they have made of the concept of asso-

ciation in psychologfy in general, but in the stress they have laid

upon the fact of movement when explaimng our space-pcrceptions in
particular. Indeed, both ideas have here conspired against them—
association in keeping up the notion that we hav e only to deal with
a plurality of discrete impressions, and movement in keeping to the
front the idea of sequence Mill’s Examination of Hamilton (3rd cd

,

p. 266 seq
)
surely ought to convince us that, unless we are prepared

to say, as Mill seems to do, “ that the idea of space is at bottom one
of time ” (p 276), we must admit the inadequacy of our experience
of movement to explain the ongin of it

® To illustrate what is meant by different complexes it will be

enough to refer to the psychological implications of the fact that
scarcely two portions of the sensitive surface of the human lx>dy are

anatomically alike Not only m the distribution and character o£
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this point of view we may say that more partial presentations

are concerned in the sensation corresponding to two stamps than

m that corresponding to one The fact that these partial

presentJations, though identical in quality and intensity, on the

one hand are not wholly identical, and on the other are presented

only as a quantity and not as a plurality, is explain^ by the

distinctness along with the continuity of their local signs

Assuming that to every distinguishable part of the body there

corresponds a local sign, we may allow that at any moment only

a certain portion of this continuum is definitely within the field

of consciousness, but no one will mamtain that a part of one
hand is ever felt as continuous with part of the other or with

part ©f the face Local signs have thus an invariable relation

to each' other • two continuous signs are not one day coincident

and the next widely separate ' This last fact is onl> implied in

the mere massiveness of a sensation in so far as this admits of

differentiation into local signs We have, then, when the differ-

entiation IS accomplished, a plurality of presentations constitut-

ing an extensive continuum, presented simultaneously, and
having certain fixed and invariable relations to each other Of

such expenence the typical case is that of passive touch, though
the other senses exemplify it It must be allowed that our

concept of space in like manner involves a fixed continuity of

positions, but then it involves, further, the possibility of move-
ment Now m the continuum of local signs there is nothing

whatever of this, we might call this continuum an implicit

pHenutm It only becomes the presentation of otcupied ^pacf

after its seventl local signs are complicated in an orderly wav w'lth

ficlive touches, when in fact we have experienced the contrast

of movements with contact and movements without, t e in

vacuo It IS quite true that we cannot now think of this plenum
except as a space, because we cannot divest ourselves of these

motor experiences by which we have explored it We can, how-
ever, form some idea of the difference between the perception

of space and this one element m the perception by contrasting

m^issive internal sensations wnth massive superficial ones, or

the general sensation of the body as “ an animated organism
’’

with our perception of it as extended Or we may express the

difference bv remarking that extension .mphes the distinction of

here and there, while extensity rather suggests ubiquity

It must seem strange, if this conception of extensity is essential

to a psychological theory of space, that it has escaped notice so

long The reason may be that in investigations into the origin

of our knowledge of space it was always the concept of space and
not our concrete space percepts that came up for examination

Now in space as we conceive it one position is distinguishable

from another solely by its co-ordinates, t e by the magnitude
and signs of certain lines and angles, as referred to a certain

datum, position or origin, and these elements our motor
experiences seem fully to explain But on reflection we ought,

surely, to be puzzled by the question, how these coexistent

positions could he known before those movements were made
which constitute them different positions The link we thus

suspect to be missing is supplied by the more concrete experiences

we obtain from our own body, in which two positions have a
qualitatne difference or “ local colour independently of move^

ment True, xuch positions would not be known as spatial

without movement
,
but neither would the movement be Imown

as spatial had those positions no other difference than such as

the nc^rv c-cndings but in the vanc?ty of the underlying parts—m one
place bone, in another fatty tissue, in others tendons or muscles
variously arranged—we find ample gtxnind' for diversity iii' the
local colouring of sensations And comparative rxKilogy helps us
to see how such diversity has been developed as external' impressions
and the answering movements have gtudUally differentiated an
organism originally almost homogeneous and symmetrical Between
one point and another on the surface of a sphere there is no ground
of difference; but this is no longer ttue if the sphere revolves round a
fixed axis, still less if it also runs in oUe direction along its axis.

1 The improvements in the sensibility of our spatial sense con-
sequent on practice, its variations under the action of drugs, Ac., arc
obviously no real contradiction to this, on the contrary^, such facts
are all in ftivour of making extensity a distinct factor in our space
experience and one more fundamental than that of movement.

arises from movement, fti a balloon drifting steadily in ft

fog we should have no more expenence of change of position

than if it hung becalmed and still

We may now consider the part which movement plays m
elaborating the presentations of this dimensionless continuum
into percepts of space. In so doing we must
bear m mind that while this continuum implies the

mcopresentability of two impressions having the

same local sign, it allows not only of the presentation of

sensations of varying massiveness^ but also of a sensation

involving the whole continuum simultaneously, as in Bain’s

classic example of the warm bath As regards the motor
element itself, the first point of importance is the incopre-

sentability and invariability of a successive senes of auxilio-

motor or kinaesthetic presentations, P|, P,, Pg, P^. P^

cannot be present?ed along with P.,, and from P^ it is impos-

sible to reach P| again save through Pg and P , Such a
senes taken alone, cmild afford iis, it is evident, nothing

but the knowledge of an invariable sequence of impressions

which it was in our own power to produce Calling the series

of P’s “ positional signs,” the contrast between them and local

signs IS obvious Both are ini'anable, hut succession character-

izes the one, simultaneity the other, the cne yields potential

position without place, the other potential place (roro?) without

position, hence we call them both merely signs.^ But in the

course of the movements necessary to the exploration of the
body—probably our earliest lesson m spatial perception—these

positional signs receive a new significance from the active and
passive touches that accompany them, just as they impart to

these last a significance they could never have alone

It IS only m the resulting complex that we have the presenta-

tions of actual position and of spatial magnitude Foi space,

though conceived as a coexistent continuum, excludes the notion
of omnipiesence or ubiquity, two positions /./and /^.must coexist,

but they are not strictly distinct positions so long as we conceive

ourselves present in the same sense m both. But if i^'’,/and F,.

are, e g ,
two impressions produced by compass points touching

two different spots as /./and on the hand or arm, and wc place

a finger upon // and move it to I, expenencing thereby the

series P3, Fj, this series constitutes /./and /^.into positions

and also invests and F. with a relation not of mere distinct-

ness as TOTTot but of definite distance lire resulting complex
pelhaps admits of symbolization as follows *

—

T t t t

Here the first line represents a portion of the tactual continuum,
F^ and F, being distinct feels,” if we may so say, or passive

touches presented along with the fainter sensations of the con-
tinuum as a whole, which the general “ body-sense ” involves;

T stands for the active touch of the exploring finger and for

the corresponding kinaesthetic sensation regarded as “ posi-

tional sign ”, the rest of the succession, as not actually present

at this stage but capable of revive from past explorations, is

symbolized by the /// and popid^4

When the senes of movements is accompanied by active

touches without passive tihere arises the distinction between one’s

own body and foreign bodies; when the initial movement of a
series is accompanied* by both active and passive touches, the

final movement by active touches only, and the intermediate

movements are unaccompanied by either, w^e get the further

presentation of empty space lying between us and them-—but
only when by frequent experience of contacts along with these

intermediate movements we have come to know all movement
aft not only succession but change of position* T-hus active

touches come at length to be projected, passive touches

alone being localized m tile stricter sense. But in actual

fact, of course, the localization ofone impression is not perfected

before that of another is begun, and we must take care lest our
necessarily meagre exposition' give rise to the mistaken notion

3 Thus a plav.e may be known topographically without its position
lieilig known geographically, and vice versa.
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that localizing an impression consists wholly and solely in

performing or imaging the particular movements neces<5ary to

add active touches to a group of passive irnpretsions That this

cannot suffice is evident merely from the consideration that a
single position cut of relation to ah other positions is a contra-

diction Localization, though it depends on many special

experiences of the kind described, is not lilce an artificial prorhict

which IS completed a part at a time, but is essentially a growth,

its several constituents advancing together in definiteness and
interconnexion So far has this development advanced that we
do not even imagine the special movements which the localization

of an impression implies, that is to say, they are no longer dis-

tinctly represented as they would be if we definitely intended to

make them • the past experiences are “ retained/^ but too much
blended in the rrere perception to be appropnately spoken of

as remembered or imaged

A propos of this almost instinctive character of even our earliest

spatial percepts it will be appropriate t-o ammadvert on a misleading
implication m the current use of such terms as “ localization,"
" projection," " bodily reference," " spatial reference " and the like

Tlie implication is that external space, or tiie body as extended, is

in some sort presented or supposed apart from the localization,

projection or reference of impressions to such space That it may
be possible to put a book 1 1 its place on a shelf there must be (i)

the book, and (z), distinct and apart from it, the place on the shelf

But in the evolution of our spatial experience impressions and
positions c’TC not thus presented apart We can have, or at least

we can suppose, an impression which is recognized witliout being
localized as has been already said, but if it ts localized this means
Uiat a more complex prest ntation is formed by the addition of new
elements, no! that a second distiuct object is presented and some
indescribable connexion e^stabhshed between the impression and it,

still less that the impression is referred to something not strictly

presented at all The truth is that the body as extended is from the
psychological point of view not pert uv ed at ail apart from localized

impressions In like manner imjjressions projected (or the abs<nee
of impressions projected) constitute all that is perceived as the
occupied (or unocciiined) spa^o beyond It is not till a much later

stage, aflei many varying experiences of dilierent impressions
similarly localized or projected, that even the mere mat<.iials arc

present foi the formation of such an abstract concept of space as
^‘spatial reference" imj)lies.i Psychologists, lieing themselves at

this later stage, are apt to commit the oversight of introducing it

into the earlier stage which tlicy have to expound

leiuitioa of

Things,

20 In a complex percept, such as that of an orange or a piece

of wax, may be distinguished the following points concerning

winch psychology may be expected to give an
account (a) the object’s reality, (b) its solidity or

occupation of space, (c) its unity and complexity, (d)

its permanence, oi lather its continuity in time, and (c) its ‘ub-

stantiality and the connexion of its attributes and powers.

Though, in fact, these items are most intimately blended, our

exposition will' be clearer if we consider each for a moment apart

a The terms actuality and reality have each more than one

meaning Thus what is real, in the seiue of material, is opposed

to what IS mental, as the existent or actual it is
ActuMiity or

^ non-erxistent
,
and again, what is actual

^ isdibtinguishedfromwhatispossibleornecessary But
here both terms, with a certain shade of difference, in so far as

actual IS more appropriate to movements and events, are used,

in antithesis to whatever is ideal or represented, for what is

sense-given or presented This seems at least their primary
psychological meaning, and it is the one most in vogue in Eng-
lish philosophy at any rate, over-tinged as that is with ps^’cho-

logy,* Any examination of this characteristic will be best

deferred till we come to deal with ideation generally (see 8 ai

below) Meanwhile it may suffice to remark that reality or

actuality is not a single distinct element added to the others

which entw into the remplex presentation we rail a thing,
1 Cf. on this point Poincare, La Sctence et Vhypcthdse^ pp 74 sqq.
^ Thus Locke says, " Our simple ideas {]» t pi eaentatSoas or

impressions, as wc should now say] are all real . and not fictions at
pleasure, for the mind can make to itself no sinmle idea moic
than what it has received " (Essay, ii. 30, a)* And Berkeley says,
" nie ideas imprinted on the senses by the Author of Nature are

called rmi ihtngs, and tliose excited in the unagination, being less

regular, vivul and constant, arc more properly termed vdras or images

of things, which they copy or represent ** (Prtn of Hum, Know
,

Pt 1 § 33)
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as colour or solidity may he. Neither is it a spcnal relation

among these elements, like that of substarre aud aur.uute^ ^or

example. In these respects the real and the ideal, the actual

and the possible are alike, all the e’ements or qualities within

the complex, and all the relations of those elements to each other,

cre the same m the rose represented as in the presented n, c

The difference turns not up>on what these elements are, regarded

as qualities or relations presented or represented, but upon
whatever it is that distinguishes the jii esentation from the

leprccicnlation of any given qualities or relations Now this dis-

tinction, as we shall see, depends partly upon the relation of such
complex presentation to other presentations m < onsciousness
with It, partly upon its relation as a presentation to the subject

whose presentation it is In this respect we find a difference,

not only between the simple qualities, such as cold, hard, red and
sweet in strawberry ice, o as presented and as reprcdented,

but also, though less conspicuously in the spatial, and even the
temporal, relations which enter into our intuition as distinct

from our imagination of it So then, reality or actuality is not
strictly an item by itself, but a characteristic of all the items that

follow

b In the so-called physical solidity or impenetrability of

things our properly motor presentations 01 “ feeimgs of effort

or innervation ” come specially into play They
are not entirely absent m those movements of

exploration bv which we attain a knowledge of

space, but it is when these movements are definitely resisted,

or aie only possible by increased effort, that we reach the full

meaning cf bod^ as that which occupies space. Heat and cold;

light and sound, the natural man regards as real, and by and by
perhaps as due to thepowers of things known orunknowTijhut not
as themselves things At the outset things are all corporeal like his

own bodv, the first and archetypal thing that is to say things are
intuited only w^hen touch isaccompanied by pressure, and, though
at a later stage passive touch without prei>sure may suffice, this

IS only because pressures depending on a subjective initiative,

te on voluntary muscular exertion, have been previously ex-

perenced It n of more than ps} cholcgical interest to remark
how the primo^dia. factor m materiality is thus due to the pro*

jection of a subjectively determmed reaction to that action

of a not-self of which sense-impressions consist—an action of

the not-self which, of course, is not known as such till this pro-

jection of the subjectiv e reaction has taken place, St'Il we must
remember that accompanying sense-impressions are a condition

of its projection muscular effort without simultaneous sensa-

tions of contact would not yield the distinct presentation of

something resistant occupying the space into whidi we have
moved and would move again Nav more, it is m the highest

degree an essential circumstance in this experience that muscular
effort, tliough subjectively initiated, is still only piossible when
there is contact with something that, as it seems, is making an
effort the counterpart of our owru But this somethmg is so far

no more tlmn tlung-stuff; without the elements next to be
considered our psychological individual would fall short of the

complete mtuition of distinct things

c. The remaining important factors \n the psychological

constitution of things might be described in general terms as
the time-rclalions of their components Such rela-

tions are themselves in no way psychologically deter-

mined , impressions recur with a certain order or want
of order quite independently of the subject’s interest or of any
psychol gicai. pnnriples of svnthesis or association whatever.
It is essential that impressions should recur, and retur as

they have previous^' occurred, if knowledge ii. ever to begin;

out of a continual chaos of sensation, all matter and no' form,
such as some philcsophers describe, n< thing but chaos could

result But a flux of impressions having this real or sense-given

order will not suffice, there must be also attention to and
retention of the order, and these indispensable processes at

least ore psycholog cal.

But for Its familiarity we should marvel at the fart that out

of the variety of impressions simultaneously presenteef we do
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not instantly group together all the sounds and all the colours,

all the touches and all the smells, but, dividing what is given

together, single out a certain sound or smell as belonging

together with a certain colour and feel, similarly singled out

from the rest, to what we call one thing We might wonder, too

—those at least who have made so much of association by
similarity ought to wonder—that, say, the white of snow calls

up directly, not other shades of white or other colours, but the

expectation of cold or of powdery softness. The first step in

this process has been the simultaneous projection into the same
occupied space of the several impressions which we thus come
to regard as the qualities of the body filling it Yet such simul-

taneous and coincident projection would avail but little unless

the constituent impressions were again and again repeated in

like order so as to prompt anew the same grouping, and unless,

further, this constancy in the one group was present along with

changes in othei groups and in the general field There is

nothing m its first experience to tell the infant that the song of

the bird does not inhere in the hawthorn whence the notes pro-

ceed, but that the fragrance of the mayflower does It is only

where a group, as a whole, has been found to change its position

relatively to other groups, and—^apart from casual relations

—

to be independent of changes of position among them, that such
complexes can become distinct unities and yield a world of

things Again, because things are so often a world within

themselves, their several parts or members not only having
distinguishing qualities but moving and changing with more or

less mdependence of the rest, it comes about that what is from
one point of view one thing becomes from another point of view

several—like a tree with its separable branches and fruits, for

example. Wherein then, more precisely, does the unity of a

thing consist ? This question, so far as it here admits of answer,

carries us over to temporal continuity.

d Amidst all the change above described there is one thing

comparatively fixed : our own body is both constant as a group
and a constant item in every field of group'.?

,
and not

Coa^'u/ty,
beyond all other things an object

of continual and peculiar interest, inasmuch as our

earliest pleasures and pains depend solely upon it and what
affects It. The body becomes, m fact, the earliest form of self,

the first datum for our later conceptions of permanence and
individuality. A continuity like that of self is then transferred

to other bodies which resemble our own, so far as our direct

experience goes, in passing continuously from place to place

and undergoing only partial and gradual changes of form and
quality. As we have existed—or, more exactly, as the body has

been continuously presented—during the interval betwe<»i two
encounters with some other recognized body, so this is regarded

as havmg continuously existed during its absence from us.

However permanent we suppose the conscious subject to be, it

is hard to see how, without the continuous presentation to it of

such a group as the bodily self, we should ever be prompted to

resolve the discontinuous presentations of external things into

a continuity of existence. It might be said • Since the second

presentation of a particular group would, by the mere workings

of psychical laws, coalesce with the image cf the first,

this coalescence would suffice to “ generate the concept of

continued existence. But such assimilation is only the

ground of an intellectual identification and furnishes no motive,

one wa> or the other, for real identification . between a second

presentation of A and the presentation at different times of two
A^s there is so far no difference. Real identity no more involves

exact similanly than exact similarity involves sameness of

things; on the contrary, we are wont to find the same thmg
alter with time, so that exact similarity after an mterval, so

far from suggesting one thmg, is often the surest proof that

there are two concerned Of such real identity, then, it would
seem we must have direct expenence; and we have it in the

contmuous presentation of the bodily self, apart from this it

could not be “ generated
** by association among changing

presentations. Other bodies being in the first mstance personified,

that then is regarded as one thing—from whatever point of view

we look at it, whether as part of a larger thmg or as itself com-
pounded cf such parts—which has had one beginning in time.

But what IS it that has thus a beginning and continues

indefinitely ? This leads to our last point.

e. So far we have been concerned only with the combination
of sensory and motor presentations into groups and with the

differentiation of group from group, the relations to

each other of the constituents of each group still

for the most part remain. To these relations in the

mam must be referred the correlative concepts cf substance

and attribute, the distinction m substances of qualities and
powers, of primary qualities and secondary, and the like.^

Of all the constituents of things only one is universally present,

that above desciibed as physical solidity, which presents itself

according to circumstances as impenetrability, resistance or

weight. Things differing in temperature, colour, taste and smell

agree in resisting (ompression, in filling space. Because of

this quality we regard the wind as a thing, though it has neither

shape nor colour, w'hile a shadow, though it has both but not

resistance, is the \er>' type of nothingness. This constituent

is invariable, while other qualities are either absent or change

—

form altering, c( lour disappearing with light, sound and smells

intermitting. Man> of the other qualities—-colour, temperature,
sound, smell—increase in intensity if we advance till we touch a
body occupying space, with the same movement too its visual

magnitude varies At the moment of contact an unvarying

tactual magnitude is ascertained, while the other qualities and
the visual magnitude reach a fixed maximum, then first it

becomes possible by effort to change or attempt to change the

position and form of what we apprehend. This tangible plenum
we thenceforth regard as the seat and source of all the qualities

we project into it. In other words, that which occupies space

is psychologically the substantial, the other real constituents

are but its properties or attributes, the marks or manifestations

which lead us to expect its presence.

Imagination or Ideation <•

21 Before the intuition of things has rcac bed a stage so com-

plete and definite as that just described, imagination or ideation

as distinct from perception has well begun. In

passing to the consideration of this higher form of

mental life we must endeavour first of all analytically

to distinguish the two as precisely as may be and then to trace

the gradual development of the higher.

To begin, it is very questionable whether Hume was right

m applying Locke’s distinction of simple and complex to ideas

in the narrower sense as well as to impressions. “ That idea

of red,” says Hume, “ which we form in the dark and that

impression which strikes our eyes m the sunshine differ only in

degree, not m nature ” But what he seems to have overlooked

IS that, whereas we may have a mere sensation red, we can only

have an image or representation of a red thing or a red form, 1 e, of

red m some way ideally projected or intuited In other words,

there are no ideas—though there are concepts—answering to

simple or isolated impressions. The synthesis which has taken

place in the evolution of the percept can only partially fail in

the idea, and never so far as to leave u*? with a chaotic “manifold
”

of mere sensational remnants On the contrary, we find that

in “ constructive imagination ” a new kind of effort is often

requisite in order partially to dissociate these representational

complexes as a preliminary to new combinations. But it is

doubtful whether the results of such an analysis are ever the

ultimate elements of the percept, that is, merely isolated

impressions m a fainter form. We may now try to ascertain

further the characteristic marks which distinguish what is

imaged from what is perceived.

I The distinction between the thing and its properties is one that
might bo more fully treated under the head of “ Thought and Con-
ception Still, inasmuch as the material warrant for these concepts

is contamed more or less implicitly in our percepts, some considera-

tion of It IS in place here.
* Ideation

—
“ a word of my own coming,** says James MilL

» Treatise of Human Nature^ bk 1. pt. 1. § i.
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The most obvious difference is that which Hume called

“ the force or liveliness of primary presentaticns as compared

Cbaraofr- With secondary presentations. But what exactly
iBticaot are we to understand by this somewhat figurative
Ideas. language ? A simple difference of intensity cannot

be all that is meant, for—though we may be momentarily
confused—we can perfectly well distinguish the faintest

impression from an image; moreover, we can reproduce such
faintest impressions in idea The whole subject of the intensity

of representations awaits investigation Between moonlight
and sunlight or between midday and dawn we can discriminate
many grades of intensity, but it does not appear that there

is any corresponding variation of intensity between them when
they are not seen but imagined. Many persons suppose they
can imagine a waxing or a waning sound or the gradual abate-

ment of an intense pain
,
but what really happens m such cases

is probably not a rise and fall in the intensity of a single repre-

sentation, but a change in the complex represented. In the

primary presentation there has been a change of quality along

with change of intensity, and not only so, but most frequently

a change in the muscular adaptations of the sense-organs too,

to say nothing of organic sensations accompanying these changes
A representation of some or all ot these attendants is perhaps

what takes place when \ariations of intensity are supposed to

be reproduced. Again, hallucinations are often described as

abnormally intense images which simply, by reason of their

intensity, are mistaken for percepts But such statement,

though supported by very high authority, is almost certainly

false, and would probably never have been made if physiological

and epistemological considerations had been excluded as they

ought to have been Hallucinations, when carefully examined,
seem just as much as percepts to contain among their consti-

tuents some primaiy presentation—either a so-called subjective

sensation of sight and hearing or some organic sensation due
to deranged circulation or secretion Intensity alone, then, will

not suffice to discriminate between impressions and images.

What we may call superior steadiness is perhaps a more
constant and not less striking characteristic of percepts Ideas
are not only in a continual flux, but even when we attempt
forcibly to detain one it varies continually in clearness and com-
pleteness, reminding one of nothing so much as of the illuminated

devices made of gas jets, common at fetes, when the wind sweeps
across them, momentarily obliterating one part and at the same
time intensifying another There is not thi*? perpetual flow

and flicker in what we perceive 7'he impressions entering

consciousness at any one moment are psychologically independent
of each other, they are equally independent of the impressions

and images presented the moment before— independent, i e as

regards their order and character, not, of course, as regards the

share of attention they secure. Attention to be concentrated

in one direction must be withdrawn from another, and images

may absorb it to the exclusion of impressions as readily as a
first impression to the exclusion of a second But, when
attention ts secured, a faint impression has a flxity and definite-

ness lacking in the case of even vivid ideas One ground for

this definiteness and independence lies in the localization or

projection which acccmpanies all perception But why, if so.

It might be asked, do we not confound percept and image when
what we imagine is imagined as definitely localized and projected^

Because we have a contrary percept to give the image the lie,

where this fails, as in dreams, or where, as m hallucination, the

image obtains in other ways the fixity characteristic of im-

pressions, such confusion does m fact result But in normal
waking life we have the whole presentation-ccntinuum, as it

were, occupied and in operation we are distinctly conscious of

being embodied and having our .senses about us

But how is this contrariety between impression and image
possible ? With eyes wide open, and while clearly aware of the

actual field of sight and its filling, one can recall or imagine a

wholly different scene ; lying warm in bed one can imagine one-

self out walking in the cold It is useless to say the times are

different, that what is perceived is present and what is imaged

is past or future ‘ The images, it is true, have certain temporal
marks—of which more presently—by which they may be referred
to what IS past or future, but as imaged they are present, and,
as w^e have just observed, are regarded as actual whenever there
are no correcting impressions We cannot at once see the sky red
and blue, how is it we can imagine it the one while perceiving it

to be the other ? When we attempt to make the field of sight at

once red and blue, as in looking through red glass with one eye
and through blue glass with the other, either the colours merge
and we see a purple sky or we see the sky first of the one colour

and then of the other in irregular alternation That this does
not happen between impression and image shows that, whatever
their connexion, images as a whole are distinct from the presenta-

tion-continuum and cannot with strict propriety be spoken of

as revived or reproduced impressions Ihis difference is

manifest m another respeit, viz when we compare the effects

of diffusion in the two cases An increase in the intensity of a

sensation of touch entails an me rease m the extensity, an increase

of muscular innervation entails irradiation to adjacent muscles;
but when a partidilar idea becomes clearer and more distinct,

there rises into consciousness an associated idea qualitatively

related probably to impressions of quite another class, as when
the smell of tar calls up memcnes of the sea-beach and fishing-

boats Since images are thus distinct from impressions, and yet

so far continuous with each othei as to form a train m itself un-

broken, we should be justified, if it were convenient, in speaking

of images as changes in a new continuum
;
and later on we may

see that this is convenient

Impressions then—unlike ideas—have no associates to whose
presence their own is accommodated and on whose intensity

their own depends Each bids independently for attention, so

that often a state of distraction ensues, such as the tram of ideas

left to Itself never occasions The better to hear we listen, the

better to see we lock, to smell better we dilate the nostrils and
sniff, and so with all the special senses each sensory impression

sets up nascent movements for its better reception.- In like

manner there is also a characteristic adjustment for images which

can be distinguished from sensory adjustments almost as readily

as these are distinguished from each other. We become most

aware of this as, mutatis niuiandts, we do of them, when we
voluntarily concentrate attention upon particular ideas instead

of remaining mere passive spectators, as it were, of the general

procession To this ideational adjustment may be referred

most of the strain and “ head-splitting ” connected with recol-

lecting, reflecting and all that people call headwork; and the

absent look of one intently thinking or absorbed m reverie

seems directly due to the absence of sensory adjustment that

accompanies the concentration of attention upon ideas.

22 But, distinct as they are, impressions and images are still

closely connected In the first place, there are two or three

well-marked intermediate stages, so that, though we coaaexion
cannot directly observe it, w'e seem justified in assum- oflmpres-

ing a steady transition from the one to the other As */«««

the first of such intermediate stages, it is usual to

reckon what are often, and— so far as psvchology goes

—

inaccurately, styled after-images They would be better de-

scribed as "after-scnsations, inasmuch as they are due either

(i) to the persistence of the original peripheral excitation

after the stimulus is withdrawn, or
( 2 ) to the effects of

the exhaustion or the repair that immediately follows thi

excitation. In the former case thev are qualitatively identical

with the original sensation and are vailed “positive,'' in the

latter they are complementary to it and are called “ negative

(see Vision). ITiese last, then, of which we have clear

instances only in connexion with '^ight, are obviously m no

* Moreover, as w'e shall see, the distinction between present anti

past or future psychologically presupposes the contrast of impression

and image
8 Organic sensations, though distinguishable from images by then

definite though olten anatomically inaccurate localization, furnish no

clear evidence of such adaptations But in another respect ^ licy are

still more clearly marked off from images, viz. by the pleasure or pain

they directly occasion
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sort re*presentation$ of the original impression, but a sequent

presentation of diametncally opposite quality; While positive

after-sensations are, psychologioilly regard^, nothing but

the>ongina] sensations in a state of evanescence. It is this

oontinuance and gradual waning after the physical stimulus has

completely ceased that give after-sensations their chief title to

a place m the transition from impression to image. There is,

hoiivever, another point after-sensations are less affected by
movement than impressions are. If we turn away our eyes we
cease to see the > flame at which we have been looking, but the

after-image remains still projected before us and continues

localized m the dark field of sight, even if we close our eyes

altogether. This fact that movements do not suppress them, and
the fact that > et we are distinctly aware of our sense-organs being

concerned m their presentation, serve to mark off after-sensations

as intermediate between primary cuid secondary presentations

The aftcr^cnsation is m reality more elementary than cither

the preceding percept or its image In both ihese,^m the case

of sight, objects appear m space of three dimensions, t.e, with

all the marks of sobdity and perspective,' but the so-called

after-image lacks all these.

Still further removed from normal sensations sensations

determined by the stimuli appropnate to the sense-organ) are

the “ recurrent sensations ’’ often- unnoticed but probably expe-

rienced more or ' less frequently by everybody—cases, that i>,

m which sights or sounds, usually such as at the time were
engrossing and impressive, suddenly reappear several hours or

even days after the physical stimuli, as well as their effects on
the terminal sense-organ, seem entirely to have ceased. Thus
workers with the microscope often see objects which they have
exammed dunng the day stand out clearly before them m the

dark, it was mdeed precisely such an experience that led the

anatomist Hcnle first to call attention to these facts But he

and others have wrongly referred them to what be called a

sense-memory ’’
,
all tliat we know is against the supposition

that the eye or the ear has any power to retain and reproduce

percepts Recurrent sensations have all the marks of per-

cepts which after-sensations lack; they only differ from what
are more strictly called “ hallu( mations ” in being independent

of till subjective suggestion determined by emotion or mental

derangement
III what Tcchner has called the memory after-image ’’ or the

primary racmory-iraagc, as it is better termed, we have the image
proper in its earliest form As an instance ot what is meant may
be cited the familiar experience that a Jcnock at the door, the

hour struck on the clock, the face of a friend whom wc have
passed unnoticed, may sometimes be recognized a few minutes
later by means of the persisting image, although—apparently- -

the actual impression was entirely disregarded But in vision

the pnmary memory-image can always be obtained, and is

obtamed to most advantage, by looking intently, at some object

for an mstant and then closing the e> es or turning them away
The image of the object will appear for a moment very vividly

and distinctly, and can be so recovered several times m succes-

sion by an effort of attention. Such reinstatement is materially

helped by rap.dly opening and closing the eyes, or by suddenly
moving them m any way. In this respect a pnmary memory-
image resembles an nfter-^ensation, which can be respeatedly

revi\edm this manner when it would otherwise have disappeared.

This seems to show that the primary raemory-unage m such cases

1 The following scant quotation from Fechner, one of the best
observers in this department, must suffice in Illustration “ Lying
awake in the early morning after daybreak, with my eyes motioiUcsH
tliough open, there usually appears, when I chance to close them for
a moment, the black after-image of the white bed immediately before
me and the white after-image of the black stove-pipe some distance
away againilt*tho opposite waU. . . • Both (after images] appear as
if they were in juxtaposition m the same plane, and, though —when
my eyes are open— I seem to see the white bed in its entire length,
the after-image—when my eyes are ahutwpresents instead ooiiy a
narrow black stnpe oiting to the fact thatthooedua seen cooaidcrabiy
foreshortened mt the memory-image on the otlier hand com-
pletely reprodtxcoB the pictorial lUtuuon as it appears when the ayea
arc open ^ {Elemente der Psychophystk, u. 473).

owes its vivacity in part to a positive after-sensation
;
at any rate

It proves that it is m some wav still sense su<;tamed. But
m other respects the two are very different • the after-sensation

IS necessarily presented if the mtensity of the original excitation

suffices for its production, and cannot be presented otherwise,

however much we attend. Moreover, the after-sensation is

only for a moment positive, and then passes into the negative

or complementary phase, w^hen, so far from even tontnbuting
towards the continuance of the ongmal percept, it directly

hinders it Pnmary memory-iraages on the other hand, and
indeed all images, depend mamly upon the attention given to the

impression, provided that was sufficient, the faintest impression
naay. belong retained, and without it very intense ones will soon
leave no trace The pnmary rn'emory-amage retains so much 6f

it original definiteness and intensity as to make it possibde with
great accuracy to compare two ph> sical phenomena) one of \^hich

IS in this way “ remembered ” wlule theother is really, present.

For the most part this is indeed a more accurate procedure thtin

that of dealing with both togetlier, but it is only possible for a
very short time From Weberns experiments with wejghts and
hnes ^ It would appear that even 'after 10 seconds a considerable

waning has taken place, and after 100 seconds ail tliat is dis-

tinctive of the pnmary image has probably ceased

On the wliole, then it appears that the ordinary memory-
image IS a joint effect, it is not the mere residuum of changes
in the ‘prcsentation-rontinuum, but an effect of these only

when there has been some concentration of attention upon
them It has the form of a percept, but is not constituted Of

revived mpresstons, for the essential marks of impressions ace

absent; there is no localization m, or projection into, external

space, neither is tJiere the motor adaptation, nor the tone of

feeling, incident to the leception of impressions Ideas do not
reprcduce the intensity of these original' constituents, but only

their quality and comphcation. What we call the vividness of

an idea is of the nature of mtensity, but it is an intensity very

partially and indirectly determined by that of the oiiginal

impression, it depends much more upon the slate of what we
shall call the memory-contmuum and the attention the idea

receives. The range of vividness in ideas is probably compara-

tively small, what aie called variations m vividness are often

really variations in distinctness and completeness ^ Where we
have great intensity, us in halJucmations, primary, presentations

may be reasonably supposed to enter, into the complex.

It IS manifest that the memory-continuum has been in some
way formed out of or differentiated from the piesentation-

continuum by the movements of attention, but the precuse con-

nexion of the two contmua is still very difficult to determine.

We see perhaps the first distinct step of this evolution m the

primary memory-image, here there has been no cessation in

presentation, and yet the chaiactenstic matks of ihc impression

are gone, so much so, mdeed, that superpo^^ition without “ fusion

with an exactly similar impression is possible We have now to

mquire into the genesis and development of ideation.

Genesis and Development of Ideation,

23. We find ourselves sometimes engrossed in present, percep-

tions, as when tracing, for example, the meandering*^ of an ant,

at other times we may be equdlly absorbed m reminiscences;

or, again, m,pure reverie and “ castle-buildmg.” Here are three

well-marked forms of conscious life : the first beiqg concerned

with what IS, the second with what has been, and the third with

the merely possible. Again, the first involves definite spatial

and temporal order, though the temporal order, as just said,

is m the mam restricted to the “ sensible present the second

involves only definite time-order; and the last neither in a defi-

nite way. Thus, analytically regarded, perception, memory,

imagination, show a steady advance. In infancy the fiist

^ Die Lehre vcm Taststnne, &c ,
36 acq

’ As we have seen that there is a steady transition from percept to

image, so, if space allowed, the study of Iiallucmations nu^ht mako
clear an opposite and dbnormal process—the passage ‘that M to say,

of 'images mto percept*, for such, to all > intents and purposes, aro

hallucinations of perception, psychologically regarded.
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predominates, while senility lapses back to the second; in the

third, where similaritieb suggest themselves and the contrast of

actual and possible is explu it, we have at length the groundwork

of logical comparison Nevertheless, since imagination plays a

conspicuous part in childWjfe before much personal reminiscence

appears, it would seem probable that ideas do not first arise as

definite memory-images or reromis<ence^ On the other hand,

in the so-called homing instincts of the lower aniraals we
have evidence of isolated “ memories ” of a simpler form than

cxurs.

The subject is as difficult ,as it is interesting and important, ana
we can hardly hope at present for a final solution One chief

obstaclo, as is so often the lasc in psychology, lies m the unsetlh d
eonnot?tion of such leading tcTms as memory^, a^sonatton and idea

Even what is most funxlamontal of all, that “ plasticity " which
we have analysed into retentiveness, differe^ntiation and integration,

is sometimes described as il it alrcily involved memory-ideas and
their association. Ideas, that is to say, are identified with mcie
*' residua

**
of former " impressions," and yet at the same time arc

spoken of as " copies " of thtso which is much like saying the even-

ing twibght IS” a replica of the noonday glare as well as its paurting

gleam Agam, the continuous difftrt ntiatiou -and redintegration of

the pi cscntational continuuni which mark the progress of perceptual
experience are resolved into an original maltiplicity of presenta-

tional atoms which are associated by " adhesion " of the contiguous
Yet before the differentiation there was no plurality, and aitei the
intem:ation there la only a complex unity, comparable perhaps with
anouitr orgamc whole, but certainly not with a mosaic stuck
together with cement This mistake n identification by the Associa-

tiomst psychology of laicr processes with Simpler and earlier ones,

by which thoy are only partiallv explained, ha*- not only obscurod
the science witli mapiiropnate conci pts but has prevented the ques-
tion on which we are c ntci ing—-that conciriiing the genesis and
development of ideas - from being ever etfcctuallv raised The dis

cussion of this question will incidentally yield* the best refutation

of those views.

Experience, we say, is the acquisition of practical acquaintance

and efficiency as the result of repeated opportunity and effort

This means that strangeness on the cognitive side gives place to

familiarity, and that on the active side clumsiness is superseded

by skill But though analytically distinct, the two sides are, as

we have already insisted, actually inseparable • to the uninterest-

ing wT are mdiffercnt, and what does not call for actn^3 response

IS Ignored If the original presentations whether sensory <jr

motor, be A, B, C, we find then thtit they gradually cicquire a
new character, become, let us say, Ay, By, Cy, y representing the

eventual ianulianty or facility, as the case may be We find,

again, a certain sameness m this character, howwer various the

presentations to which it pertains, a sameness which points to

the presence of subjective constituents, and to these w'e may assign

the “ feelings ” that* enter into accommodation and adjustment
This factor is important as evidence of a subjective co-operation

which may enable us to dispense with the mutual “ adhesions
’

and “ attractions among presentations, on which tlie Associa-

tionists rely But it is obvious that there must be an objective

factor as well, and it is this objective factor m the process giving

rise to y tliat now piiraarily concerns us W^e have described

that process as assimilation or immediate recognition the older

psychology described it as association of the completely similar,

or as automatic association. That the two views » have some*
thing m common IS shown by the juxtaposition of “ automatic

and “ immediate,” “ simiilanty ” and “ assimilation ” To pre-

pare the way for further discussion, let us i first ascertam these

points of agreement. “ When I look at the lull moon,” ssaid

Bam, “ I am mstantly impressed with the state arising from all

my former, impressions of her disc added together ” This we may
symbolize «i the usual fashion A a.,

•
• 4- iig

Now, It will be granted (i) that the present occurrence (full

moon) has been preceded by a series of like ocuirrences^ enumer-
able as I, 2, 3,

’ • • n; (2) that the pre ent experience (Av) is

what It IS m consequence of the preceding experiences of these

occurrencesi, and (3) that it “ arises instantl> ” as the joint result

of such preceding T experiences. But it is denied (i) that this

present experience* is the mere sum, or even the mere “ fusion,”

of the experiences preceding it, (n) that they were qualitatively

identical, (^) that they persist severally unaltered, m such wise

that experience “ drags at each remove a lengthening chain
”

S71
of them In the case of dexterities, where y answers to facility.

It IS obvious that there is no such senes of idenlu'als {cu,

a^) at all. From the first rude beginnmg~say the school-

boy’s pothooks—up to the finished performance of the adept
there is continuous approximation * awkward and bungling
attempts, passing gradually into the bold strokes of mastery.
Nor IS the case essentially different in cognition where y answers

Uj famibanty, if we attend, as it is plaan we ought, not to the

physical fact cognised, but to the individual’s perception of it

1 his, too, IS an acquisition, has entailed activity, and is marked
by gradual approximation tow’ards dearness and distinctness

The successive experiences of w identical occurrence sdocs not then
result in an accumulation of « identical residua Ihe meptness
of the atomistic psycholog}^ with its “ physical ” and “ chemical

”

anal} sis js nowhere more apparent tlian here Considering the

Ultimate relation of life and mind, and the strong physiological

bias shown bv the Assuciatiomsts from Hartley onw^ards, it

IS surely extraordmaiy how completely they ha\c failed to

appreciate the ligbt-bearmg significance of siuh concepts as

function and development Facility and facult} (or function)

are muih the same, both etymologically and actually As the
perfected structure is not so many rudimentary structures
“ added together/' but something that supersedes them com-
pletely, must we not say the same of the jxjrfected function.^

The less fit is not embodied in the fittest that finally survives

Development implies change of foim in a continuous whole
every growth into means an equal growth out of

,

thus one
cannot find the caterpillar m the butterfly Between organic

development and mental development there is then more than
an analogv"

But though assjmiUtioii cannot be anal}::cd into a series of

identical ideas (<7^, g„), cClier “ added together ” or

instantaneously fused/’ yet it does result in an a which mav
provisionally be called an idea Such idea is, how ever, neither a
memor} -idea in the proper sense nor an idea w ithin tlie meamng
of the term implied in imagination or ideation Foi it is devoid
of the temporal signs ^ indicated by tiie sub cript numerals m
<7^, a,

,
and it does not }et admit of reproduction iXs part of

an icJcalional lontiiiuum, one, that is, divested of the character-

istic > belonging to the actual and sensiblv^ present It is, so to

'.ay, embryonic, something additional to the mere sensation

assimilated, and > ct something less tlnin a “ free or independent

idea ” It IS, as it has be^n happily called,- a tied (gebundtne)

or implicit idea We have dear evidence of the sense-bound
stage of this immature “ idea ” m the so-^ ailed “ memory after-

image ” (cf § 22) There is, howTver, nothmgm this of meiaory

,

save as the term is loosely used for mere rctentiveness, and after-

percept w^ould therefore be a less objectionable name for it

This after-pcrccpt is entirely sense-sustained and admits of no
ideal retail, though—/;! minds sufficiently advanced— it may
persist for a few moments, and so form the basis of such compari-
son with a second sensation, as we find m the experiments of

Weber, Fechner and others ® At a still lower level, or m actual

perception, w’e cannot assume even this amount of partial

independence, though continuity clearly points to something

bevond the bare scn'^ation, which is a pure abstraction, as wc
may presently see

It IS saying too httlc to xruuntam as some do, that this “ some-
thing " is sobconscious, on the ground tJiat it is not discoverable
by (lircct analysis Yet it is saying too much, legardless of this
defect, to describe a percept as a presentatu c-representative

1 On this term cl below, 24, 28
® Cf Drobisch, Empirtsclie Psychologie (1842), § 31,

“ Ueber Wiedcrkenntn, Assouation und ps}clu^he Activitat,” m
Vierteljahrsschr / wtsseuschaftl Phtlosophte, Bd xnu and xiv To
H6ffdlng wc are also indebted for the term Bekanntheitsquahtdt^
which has suggested the y eharajcter need above. Cf also Ward,
** Assimilation and Association," M%nd (i894-i89«i)

^ Kecemt exponmonts, however, seem to prove that the aftor-
percept IS not the sole factor, and often is not a factor at all m such
successive comparison (soroaiied), but Hiat what is now temied
" the absolute impression " may suf^emcait it or evai replace it

altogether As to what is meant by absolute impression, ct
§ 14.

1
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complex, if representation is to imply the presence of a free or
inticpendent idea J o call this ‘ something a tied or nasetnt idtia

on the ground of its possible later development into an indqicndent
representation seems, then, nearest the truth The same meaning
IS sometimes expressed in a wholly diifcrent and designedly peia-

doxical way, by saying that all cognition (perception) is recognition

This statement has been met by elaborate expositions of the dilfer-

ence between knowing and knowing again, the irrelevance of which
any lexicon would show, and, further, by the demand How on such
a view IS a first cognition possible, or hov/ is an indefnite rcgicss of

assimilation to be avoided ? Wc may confidently reply that it

cannot be avoided an absolute beginning of experience, whether
phylogenetically or ontogenetically, is beyond us Assimilation
means further assimilation, in this sense all cognition is further
cognition, and a bare sensation is, as said, an abstraction representing

a limit to which wc can never regress

We find evidence, again, of ideas in the making in what Lewes
called preperception Of this instances in plenty are furnished

by everyday illusions, as when a scarecrow is hailed by the travel-

ler who mistakes it for a husbandman, or when what is taken

for an orange proves to be but an imitation in wax. In reality

all complex percepts involve preperception
;
and, so far, it must

be allowed that such percepts are directly analysable into

presentativc-representative complexes Nevertheless, the repre-

sentative element is not yet, and may never become, an idea

proper. The sight of ice yields a forefeel of its coldness, the

smell of baked meats a foretaste of their savour Such pre-

percepts differ from free ideas just as after-pert epts do they arc

still sense-bound and sense-sustained Nor can this complica-

tion be with any propriety identified either with the association

pertaming to memory or with that specially pertaining to idea-

tion, though, no doubt, the two processes—complication and
association—are genetically continuous, as are their respective

constituents, nascent and free ideas ^ The whole course of

perceptual integration being determined and sustained by
subjective interest, involves from the outset, as we have seen,

concurrent conative impulses, and thus the same assimilation

that results m familiarity and preperception on the subjec-

tive side results in facility and purpose on the conative

Knowing immediately what to do is here the best evidence of

knowing there is to do with; the moth that flies into

the candle has assuredly no prepcrception of it, and does not

act With purpose. Bearing this in mind, we may now see

one way, and probably the earliest, in which tied ideas become
free

The contrast between the actual and the possible constitutes,

as we have seen, the mam difference between experience at the

perceptual and experience at the ideational stage. A subject

confined to the former level knows not yet this difference Such
knowledge is attained, not through any qua«;i-mechanical inter-

action of presentations, but usually through bitter experience.

The chapter of accidents is the Bible of fools, it has been said,

but we are all novices at first, and get wisdom chiefly by the

method of trial and failure Things are not always different in

what to us are their essential properties, but they so differ from
time to time Resemblances are frequent enough to give us

familianty and confidence, y^et uniformity is flecked by diversity,

and thwarted intentions disclose possibilities for which we were
not prepared. What was taken for sugar turns out to be salt;

what was seized as booty proves to be bait We catch many
Tatars, and so learn wariness m a rough school In such wise

preperceptions displaced by the actual fact yield the ‘‘ what ”

severed from the “ that,’' the “ ideal " freed at length from the

exclusive hold of the real In a new situation after such adven-
tures the attitude assumed—if, for brevity, we describe it in

terms of our own still more advanced experience—is of this sort

.

It may be a weasel, if so, I bac k , it may be a rabbit, if it is, I

sprmg.” Instead of unquestioned preperception that ** makes
' Hence the earlier process has been named impressional

association ” (Stout, Analytic Psychology, 1896, u pp 27-29), and
^ain “ animal association (Thorndike, Ammal Intelligence, an
Experimental Study of the Associative Processes tn Animals, 1898,

pp 71, 87, and passim) But it seems preferable to confine the term
association " to the later process, in which alone the component

presentations have that amount of distinctness and individuality
which the term properly connotes

the mouth water, we have the alternative possibilities present
as “ free ideas,” and action is in suspense, the alternative courses,

that IS to say, again present only in idea It is easy to see how
in such situations one free idea, a “ what ” sundered from its

“that,” will tend to loosen the sensory ties of alternative, still

implicit ideas. On the cognitive side, from immediate assimi-

lation an adv^ance is made towards mediate cognition, towards
comparison

;
on the active side there is advance from impulsive

action towards deliberate action -

We conclude, then, that implicit ideas—the products of

assimilation, and integrated as such in complex percepts and the

motor co-ordinations to which they lead—are more likely to

emerge as free ideas the more this perceptual complexity increases.

Perception m the lower animals, who give no signs of either

memory or ideation, has apparently no such complexity A
fish, for example, can feel, smell, taste, see, and even hear, but
we cannot assume solely on that account that it has any percepts
to which Its five senses contribute, as they do to our percept, say,

of an orange or a peppermint Taking voluntary movements
as the index of psychu al life, it would seem that the fish’s move-
ments are instigated and guided by its senses, not collectively

but sepal ateiy Thus a dog-fish, according to Steiner, seeks its

food exclusively by scent, so that when its olfactory bulbs are

severed, or the fore-brain, in which they end, is destroyed, it ceases

to feed spontaneously The carp, on the other hand, appears
to search for its food wholly under the guidance of sight, and
continues to do so just as well when the fore-brain is removed,
the mid-brain, whence the optic nerves spring, seeming to be
the chief seat of what intelligence it has ‘ Again, Bateson
observes :

“ There can be no doubt that soles also peiceive objects

approaching them, for they bury themselves if a stroke at them
is made with a Unding-net, yet they have no recxignition of c'l

worm hanging by a thread immediately over their heads, and
will not take it even if it touch them, but continue to feel for it

aimlessly on the bottom of the tank, being aware of its presence

by the sense of smell ” ^ To this inability to combine simple

percepts into one complex percept of a single object or situation

we may reasonably attribute the fish’s lack of true ideas, and
conseejuent lack of sagacity The skgacity even of the higher

animals does not amount to “ general intelligence,’’ such as

enables a child “ to put two and two together,” as we say,

whatever “ two and two ” may stand for So far as life consists

of a series of definite situations and definite acts, so far the

things done or dealt with together, the contents of the several

foci or concentrations of attention, form so many integrated

and comparatively isolated wholes. Round the more compli-

cated of these, and closely connected with them, free ideas arise

as sporadic groups, making possible those “ lucid intervals,”

those fitful gleams of intelligence in the very heat of action, which
occasionally interrupt the prevailing irrationality of the brutes

And as we cannot credit even the higher animals with general

trams of ideas, just as little can we credit them with a continuous

memory indeed, it is questionable how far memory of the past,

as past, belongs to them at all. For they live entirely in an
iip-siream, expectant attitude, and it is m this aspect that
“ free ideas ” anse when they arise at all. We cannot imagine

a dog regretting, like one of Punch's heroes, that he “ did not

have another slice of that mutton.”®
The free idea (a) then at its first emergence has neither an

assignable position in a contmuous memory-record, as or a,,

nor has it a definite relation as a “ generic idea ” to possible

specializations such as a! or a!*. These further developments
bnng us to the general consideration of mental association.

® Some light is perhaps here thrown on the reciprocal relation of
“ association by contrast ” and ” association by similarity ” as
severally the differentiation of partial similars and the integration of

partial dissimilars
* J Steiner, Die Funettonen des Centralnervensyterns

,
u s w

,
2ic

Abth Die Fische (1888), pp 50, 126, 19 seq , loi.
* W. Bateson, ” The Sense-Organs and Perceptions of Fishes/'

Journ Marine Biol, Assoc (1890!, p. 239.
® Cf Stout, Manual of Psychoto^ (1899), vol 11 ch. 1 ;

also F. H..

Bradley, ” Memory and Inference, Mind (1800), pp 145 sqq : and
especially Thorndike, Ammal Intelhgencet cited above,
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iunda‘
mental.

Mental Association and the Memory-Continuum

24 Great confusion has been occasioned, as we have seen

incidentally, by the lax use of the term “ association,^’ and this

Association
^^nfusion has been increased by a further laxity m

by simh the use of the term “ association by similarity
”

larity not In SO far as the similarity amounts to identity, as in

assimilation, we have a process which is more
fundamental than association by contiguity, but

then It is not a process of association And when the reviving

presentation is only partially similar to the presentation revived,

the nature of the association docs not appear to differ from that

operative when one ‘‘contiguous ” presentation revives another

In the one case we have, say, a b x recalling a b y, and in the

other a b c recalling d e f Now anybody who will reflect

must surely sec that the similarity between a b x and a b y,
distinct from the identity of their partial constituent a b, cannot

be the means of recall; for this similarity is nothing but the
state of mind—to be studied presently—whuh results when
abx and a b y, having been recalled are in consciousness together

and then compared But if a b^ having con( urred with y before

and being now present \n a b x^ again revives y, the association,

so far as that goes, is manifestly one of contiguity, albeit as soon
as the revival is complete, the state of mind imm^iately incident

may be what Bam loved to style “ the flash of similarity So
far as the mere levival itself goes, there is no more similarity in

this ( ase than there is when ab c revives def hor the very ab c

that now operates as the revuing presentation was oh\ioii^ly

never m time contiguous wuth the def that is revived, if all

traces of previous experiences oi a b c were obliterated there

would he no revival In other word the a b c now present

must be “ automatically associated,” or, as we prefer to say,

must be assimilated to those residua oi a b c which were “ con-

tiguous ” with def, before the representation ot this can occur
And this, and nothing more than this, we have seen, is all

the “similarity” that could be at work when abx “brought

up aby
On the whole, then, we may assume that the only principle

of association we have to examine is the so-called aswetaiton

by contiguity, whi(h, as ordinarily formulated, runs

inexplicable
presentations whatever, which are m conscious-

ness together or in close succession, cohere in such a

way that when one recurs it tends to revive the rest, such ten-

dency increasing with the Irequcncy of the ( onjunction It has

been often ccntendecl that any investigation into the nature of

association must be fruitless ^ But, if association is thus a first

principle, it ought at least to admit of such a statement as shall

remove the necessity for mcpiiry So long, however, as we are

asked to comeive presentations originally distinct and isolated

becoming eventually linked together, w^e shall naturally feel

the need of some explanation of the process, for neither the

isolation nor the links are clear—not the isolation, for

we can only conceive two presentations separated by other

presentations intervening, nor the links, unless these are

also presentations, and then the difficulty recurs But, if

for contiguity we substitute continuity and regard the associated

presentations as parts of a new continuum, the only important

inc[uiry is how this new whole was first of all integrated

To ascertain this point we must examine each of the two
leading divisions of contiguous association—that of simultaneous

Formation presentations and that of presentations occurring

of Memory- m close succession The last, being the clearer, may
Continuum, taken first In a series of associated presentations

A BCD E, such as the movements made m writing, the words

of a poem learned by heart, or the simple letters of the alphabet

themselves, we find that each member recalls its successor but

not its predecessor. Familiar as this fact is, it is not perhaps

easy to explain it satisfactorilv Since C is associated both

with B and D, and apparently as intimately with the pne as with

the other, why docs it revive the later only and not tlie earlier ^

B recalls C, why does not C recall B ? We have seen that any
^ So Hume, Treatise of Human Nature, pt 1 § 4 (Grten and

Grose’s ed
, p. 321) ;

also Lotze, Metaphysik, ist cd., p 52O
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reproduction at all of B C or D depends primarily upon its

having been the object of speci<^I attention, bO as to occupy at

least momentarily the focus of consciousness. Now we can in

the first instance only surmise that the order m which tluy are

reproduced is determined by the order in which they were thus
attended to when first presented 'fhe next question is whether
the association of objects simultaneou‘>ly presented can be
resolved into an association of objects successively attended to

Whenev^er we try to recall a scene we sew but for a moment there

are always a few traits that recur, the rest being blurred and
vague, instead of the whole being revived in equal distinctness

or indistinctness On seeing the Siimc scene a second time our
attention is apt to be caught by something unnoticed before,

as this has the advantage of novelty, and so on, till we have
“ lived oui selves into ” the whole, which may then admit of

simultaneous recall Bain, who is rightly he^d to have given the

best exposition of the laws of association, admits something very
like this in saying that “coexistence is an artificial growth
formed from a certain peculiar class of mental successions.”

But, while it IS ca.sy to think of instances in which the associated

obiccts were attended to successively', and we are all perfectly

j

aware that the surest—not to say the only— way to fix the
association of a number of objects is by thus concentrating

I attention on each in turn, it seems hardly possible to mention
I a case in which attention to the associated objects (onld not

have been successive In fact, ?n aggregate of objects on which
attention could be focused at once would be already associated.

The exclusiMly succt ssion.il characltr of contiguous a‘'Sociation

has recently been denied, and its exclusively simultaneous character
maintained instead It is at once obvious that this opposition of

succession and simultaneity cannot be prc‘-scd so as to exclude dura-
tion altogether and reduee the whole process to an instantaneous
ev( nt Nor is there any gi ound for saymg that thoi e is a fivrd and e v eii

distribution of attention to whatever is simultaneously presented
facts all point the other \va> Still, though we cannot exclude the

notion of process from consciousness, wc may ‘*ay that presentations
attended to together become pro tanto a new wliole, arc synthesized
or complicated Such prmury svm thesis leads not to an association

of ideas, but rather to the formation of one pciccpt, which may be-
come eventually a frt e idea The disconcei ted prtpeiception which
sets this free mav likewise libciatc a similar or contrasting idea,

but it will not rvsolv e cither complex into the sev eral “ uU as “ of its

sensory 01 motor constituents, with which only' the psychologist is

lamiliar 'I he actual recurrence of some of these constituents ma\’
again reinstate the rest, not, however, as memories or as " thoughts,”

1 but onlv' as tied ideas in a lencwcd perception
Again, it has become usual to distinguish the association of

contiguous experiences and the' so-called association of similars 01

opposites as respectively external and internal foim^ of association

The new terminology is illuminating the substitution of forms for

law*i marks the abandonment of the old notion that association

was by “ adhesion " of the contiguous and “ attiaction ” of the

1
similai \Vt are thus left to Imd the cause of association in interested

! attention, and that, wc may safely say, is an adequate, and appar-

I

ently the sole adeejuate, cause for the two commonly recognized

I
forms of external association, the so-ralltd simultaneous and the

1 successive But these two are certainly not co-ordmatc, and if our
I analysis be sound, the former— for which wc would retain the
I Heibartian term complication—yields us not members of an associa-

!

tion but a me mber for association So far, then we should have but
erne form of association, that of the successiv^c contents of focalized

attention , and but one result, the repicsentation or memory-con-
tinuum,- m contrast to the pnmar)- or presentation-continuum,

' whence its constituents arise Turning now to the distinction ot

external and internal, it at onee strikes the unprejudiced mind that
“ internal association " is something of an anomaly, since the very
notion of association implies externality Also, on closer inspection
what wc find is not an association of similars or opposites as such,

but—something quite distinct— similarity or contrast of associates

,

of ideas, that is to say, which are contiguous members of the memory
(or experience) continuum, or of ideas which have become contiguous
through Its reduplication

The only case, then, that now remains to be considered is

that—to take it in its simplest form—of two primary presenta-

tions A and X, parts of different special continua or distinct

—

t e non-adjacent—parts of the same, and occupying the focus

of consciousness in immediate succession. This constitutes

^ Expenvncc-conlinuum would perhaps be a better name, smee
it IS only a prehmmarv to a tiiic memory record, as wc shall presently
see.
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their integration; for the result of this occupation may bo

regarded as a new continuum in which A and A become adjacent

parts For it is characteristic of a continuum that an increase

m the mtensitv of any part leads to the intenser presentation

of adjacent parts, and in this sense A and X, i^hich were not

originally continuous, have come to be so We have here,

then, some justification for the term secondary- or memory-
continuum when applied to this continuous series of representa-

tions to distinguish it from the primary or presentation*

continuum from which its constituents are derived The most
important pecuhant) of this continuum, therefore, is that it is

a senes of representations integrated by means of the movements
of attention out of the differentiations of the pnmary or presenta-

tion-continuum, or rather out of so much of these differentia-

tions as pertain to what we know as the primary memorj -image

Uhese movements of attention, if the phrase ma) be allowed,

come m the end to depend mainly upon interest, but at first

appear to be determined entirely by mere mtensit) ^ To them
It is proposed to look for that continuity which images lose in so

far as they part with the local signs thc}' had as percepts and
cease to be either localized or projected Inasmuch as it is

assumed that these movements form the connexion between one
representation and another in the memoiy -train, tlicy may
l>e called “ temporal signs ^ The evidence for their existence

can be more conveniently adduced presently
,
it must suffice to

remark here that it cxinsists almost wholly of facts connected

with voluntary attention and the voluntary control of the flow

of ideas, so that temporal signs, unlike local signs, are funda-

mentally motor and not sensory. And, unlike impressions,

representations can have each but a single sign,"* the continuum
of which, in contrast to that of local signs, is not rounded and
complete, but contmuously advancing. But in saying this we
are assuming for a moment tlmt the memory-continuum foims
a perfectly single and unbroken train If it ever actually were

such, then, in the absence of any repetition of old impressions

and apart from \oluntary interference with the tram, conscious-

ness, till it ceased entirely ,
would consist of a fixed and mechanical

round of images Some approximation to such a stote is often

found in uncultured persons who lead uneventful Iivts, and still

more in idiots, who can scarcely think at all

25 In actual fact, however, the memory-train is liable to

change m two respects, which considerably modify its structure,

V iz (i) through the evanescence of some parts, and (2) through

the partial recurrence of like impressions, which produces
reduplications of \ary ing amount and extent m other parts. As
regards the first, we may infer that the waning or sinking

towards the threshold of consciousness which we can observe

Pormmtion ^bc primary' mental image continues m sub-

consciousness after the threshold is past For the
coatiauum, longer the tune lliat elapses before their reviv'al

the fainter, the less distinct, and the less complete are the images
when reviv'ed, and the more slow'ly they rise All the elements
of a complex arc not equally rev ivablc, as we hav e seen already

tastes, smells and organic sensations, though powerful as im-
pressions to revive other images, have little capacity for ideal

^ This connexion of association with continuous movements of
attention makes it easier to understand the difficulty al>ovo referreil

to, vu. that in a senes A B C D If revives C but hot A

,

and so on
—a difficulty tliat the analogy of adhesiveness or links leaves unac-
countable To Ignore the part played by attention in association,
to represent the mtmory-continuum as due solely to thv concurrence
of presentations, is perhaps the chief defect of the as&ociationist
psychology, both English and German Spencer's endeavour to
show “ that psychical life is distinguished from physical life by
consisting of successive changes only instead of successive and
simultanc-ous changes (Prtriaples of Psychology

,

pi iv ch. u ,
in

particular op 403 406) is really nothing but so much testimony to
the work 01 attention in forming the memory -continuum, especially
when, as there is good reason to do, we reject his assumption that
this growing senaUty is physically determined

^ A term borrowed from I^tze {Meiaphystk, ist ed
, p 295), but

the present writer is alone responsible for the sense here given to it

and the hypothesis in which it is used
** Apart, that is to say, of course, from the reduplications of tho

memory-tram spoken of below

reproduction themselves, while muscular movements, though
perhaps of all presentations the most readily revived, do not so

readily revive other presentations Idiosyncrasies are, however^

frequent, thus we find one person has an exceptional memory
for sounds, another for colours, another for forms. Still it is in

general true that the most intense, the most impressive, and
the most interesting prestntalions pers’st the longest But the

evanescence, which is in all cases comparatively rapid at first,

deepens sooner or later into rtal or apparent oblivion. In this

iDrinnei it comes about that parts of the memory-continuum
lose all distinctness of feature and, being

recognizable content, shrivel up to a dim and meagre
representation of life that has lapsed—a representation that just

suffices, for example, to show us that “ our earliest recollections

are not of our first expenenccjs, or to save them from being not
only isolated but discontinuous Such discontinuity can, of

course, never be absolute; we must have something represented
even to mark the gap Oblivion and the absence of all representa-

tion are thus the same, and the absence of all representation

cannot psychoh gically constitute a break. The terms “ evolu-

tion ” and involution ” have m this respect been happily

applied to the rising and falling of representations When we
recall a particular period of our past life, or what has long ceased

to be a familiar sc ene, events and features gradually unfold and,

as it were, spread out as we keep on attending A precisely

opposite process may then be supposed to take place when they

arc left m undisturbed forgetfulness; this process is tailed

ohliviscence

More important changes are produced by the rej.>eUtion of

parts of the memory-train The effect of this is not merely
to prevent the evanescence of the particular image
or senes of images, but by partial and more or less

^

frocjuetit reduplications of the memory-train or “ thread
upon Itself to convert it into a partiaJl) new continuum, which
we might perhaps call the ideational continuum or “ tissue ^

The reduplicated portions of the tram are strengthened, while at

the points of divergence it becomes comparatively weakened,
and thas apart from the effects of ohliviscence One who had
seen the king but once would scarcely be likely to think of

him without finding llie attendant cucumstances recur as well,

this could not happen after seeing him in a hundred different

scenes The central representation of the whole complex would
have become more distinct, whereas the several

diverging lines would tend to dissipate attention and,

by involving opposing representaticns, to neutralize

each other, so that probably no definite background would be re-

instated Even this central representation would be more or less

generalized. It has been often remarked that one’s most familiar

friends are apt to be mentally pictured less concretely and vividly

than persons seen more seldom and then in similar attitudes

and moods, in the former case a “ generic image has giown out
of such more specific representations as the latter affords Still

further removed from memory-images are the images that result

from such familiar percepts as those of horses, houses, trees, &c.
Ihus as the joint effect of ohliviscence and reduplication we

Generic
Images

are provided with trains of ideas distinct from the memory-
thread and thereby with the material, already more
or less organized, for intellectual and volitional ^dcaT
manipulation. We do not experience the flow of

ideas—save very momentarily and occasionally—altogether

undisturbed, even in dreams and reverie it is continually

interrupted and diverted Nevertheless it is not difficult to

ascertain that, so far as it is loft to itself, it takes a very

different course from that which we should have to retrace if

bent on reminiscence and able to recollect perfectly. The readi-

ness and steadiness of this flow are shown by the extremely

small effort necessary in order to follow it. Nevertheless

from Its very nature it is liable, though not to positive breaches

* This contrast of thread and tissue is snggcslf'd, of course, by
Herbart’s terms Rethe and Gewehe It is jusUlied by the fact that
moiuory proper follows the single line of temporal continuity, while
ideation furnishes tho basis for mamfold logical connexionSi
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of continuity from its own working^ yet to occasional blocks

or impediments to the smooth succession of images at points

where rcdiiplimtions diverge, and either permanently or at

the particiilar time neutralize each other ^

The flow of ideas is, however, exposed to positive mtcrriipticms
from two distinct sxdcH—-by the intrusion of new present alioiis and

by voluntary interference The only result of such
(^nfuotof iiiicrruptions which wc need here consider is the conflict

preseritahons that may ensue Herbart and Ins
OOM*

followers havx gone so far as- to elaborate a complete
system of psychical statics and dynamics, based on the conc< j>-

tion of presentations as forces and on certain more or less

improbjilde assumptions as to the modes in which such forces
interact Since our power of attention is limited, it continually
happens that attention is drawn off by new presentations at the
expense oi old ones But, even if we legaid this non-voluiitary
redistiibution of attention as implying a struggle between picsenta-
tlons, still such conflict to secure a plaec in consciousness is \eiy
cliffcrent from a conflict between presentations that are already
there Either may be experienced to any degree possible without
the other appealing at all, thus, absoibed in watching a starry shy,
one might be unaware of the chilliness of the air, though recognizing
at once, as soon as the cold is felt, that, so far from being incom-
patible the clearness and the coldness arc causally coniu.cled
This differcDcc between a conflict of presentations to enter the held
of conbcious’K?ss—it we allow for a moment the jnopiiety of the
expression—and that opposition or incompatibility between presenta-
tions which IS only post-ibk when they are in coivsciousncss his
been strangely confused by the Herbirtians In the former the
intensity of the presentation is pnmarily alone of account

,
in the

latter, on the contrary, quality and content are mainly concerned
Only the last requires any notice here, since such opposition aiiscs
when the ideational continuum is mttrruptcd in the uavs just
mentioned and apparently arises in no ollur way Certainly there
IS no such opjxisition between primal y presentations there we have
tholaw of mcopiesi ntabihtv preventing the presentation of opposites
with the same local sign, and thur presentation with diftercnt local

signs involves, on this h vO at all events, no conflict, But what has
never been presented could hardly be rcpiesented, if the ideational
process were undislurbetl even m our dreams white negroes or
round squares, for instance, never appear In fact» absurd and
bizarre as dream imagery is, it never at any moment entails o\ ert

contradictions, though co itradiction may be imphcit
But bc'tween ideas and pctccpts actual incompatibility is frequent

In the perplexity of Isaac, e g—“ The voice is Jacob’s voice, but the
hands are the hands of Esau "—^wc have such a case in a familiar
form Thcic is here not merely mental arrest but actual conflict

the voice peiccivod identities Jacob, at the same time the hands
identify Esau The images of Esau and Jacob by themsclv^cs arc
different, but. do not conflict, neither is there any strain, <iuito the
contrary, m recognizing a pci son partly like Jacob and partly like

Esau J'oi there is no direct ineompatibdity between smooth and
rough, so long as one pertains only to voice and the other only to

hands, but the same hands and voice cannot bo both smooth and
rough Similar incompatibilities may arise without the intrusion

of pcicepts, as when, m trying to guess a riddle oi to solve a pioblcm,
oi goncially to eliminate mUUectual dilfcrcnccs, wo luvve images
whidi in themselves arc only logicaUv^ opposite, psychologically
opposed, or in conflict, because each strives to enter the same com-
plex In all such conflicts alike we find in fact, a relation of presenta-
tions the exact converse of that which ajnstitutos similarity* Jn

the latter we have two complete prcscnlations, ah x and a b y, as
similar, each including the common pait a 6, mthe former wc hav^e
two partial i)res( ntations, r and y, as contraries, each cxchuling the
other from the incomplete a b— And this ab it is to be noted is

not more essential to the similarity than to the conflict But in

the one case it is a gentnc image (and txvn logically be predicated
of Uvo subjects)

,
in the other it is a paitiaUy determined individual

(and cannot be subject to opposing predicates). Except as thus
supph menting a b, x and y do not conflict, black and white arc not
incompatible save as attributes of the same thing The possibility

of most of these conflicts—of all, inelotd, that have any logical

interest—lies in that reduplication of the memory-cemtinuura wluch
gives rise to these new complexes, generic images or general ideas

Remmtscence and Expectation * Temporal Perception

26* Having thus attempted to ascertain the formation of the

ideational continuum out of the memory*train, the question

arises : How now are we to distinguish between imagining and
remembering, and again, between imagining and expecting ?

1 It IS a mark of the looseness of much of our psychological termin-
ology that facts of this kind are commonly described as cases of

association. Dr Bam calls thorn " obstructive association,** wluch
IS about on a par with ** progress backwards **

,
Mr SuUy*s “ div ergent

association ** is better But it is plain that what we really have is

an arrest or inhibition consequent on association, and nothing that
IS either itself association or tbAt leads to association

It 18 plainly absurd to make the difference depend on the presence
of belief m memory and expectation and on it*, aVibcnce in mere
imagination

, for the belief itself depends on tb»s diffei ence instead
of constituting it. One real and obvious distinction, however,
which Hume pointed out as regards memory, is the fixed order
and position of the ideas of what is remembered or expected as

contrasted with “ the liberty ” of the imagination
to transpose and change its ideas. This order
position in the case of memor}' are, of course, norm-
ally those of the original impressions, but it seems rather naue
of Hume to tell us that memor> “ is tied down to these without
any power of variation,’^ while imagination has liberty to trans^
pose as It pleases, as if the engines sat to memory for their

portraits, while to imagination they weie but studies Such
correspondence being out of the question—as Hume takes care

to state tts soon as it suits him—all we have, so far, is this fixity

and definiteiness as contrasted witlt the kaleidoscopic instability

of ideiition In this rcsj)e<t what is remembered or expected
resembles what is perceived the giuuping not only does not
change capiiciously and spontaneously, but resists any mental
efforts to change it But, provided these chara<teristics are
there, wc should be apt to beheve that we are remembering,
just as, muiaits mtUandts, with like characteristics we might
believe that we were perceiving hallucination is possible in

either case.

"Jhis fixity of order and pos^ion is, ho\vever> not sufficient

to constitute a typual reminiscence where the term is exactly

used But remembering is often regarded as equivalent to
kmiwing and lecognizjng, as when on reViSiting some once
familiar place (xne remarks, “ How well 1 remember it,l What
IS meant is that the place is recognized, and that its recognition

awakens memories Memory includes recognition, recognition

as such does not include memory In human consciousness, as
we directly observe it, there is, perhaps, no pure recognition

here the new presentation is not only assimilated to the old, but
the former framing of circumstance is remstaied, and so perforce

distinguished from the present. It may be there is no warrant
foi supposing that siuh redintegration of a preceding field is ever

absolutely nil, still we are justified in regarduig it as extremely

vague and meagre, both where mental evolution is but slightly

advanced and 'vhere frequent repetition in var) mg and irrelevant

cii cumslances has produced a blurred and neutral zone. The
last IS the case with a great part of our knowledge, the writer

happens to know that hos is the Latm for “ ox ’’ and biifo the

l^tin for “ toad,” and mav" bo said to remember both items of

knowledge, if “ remember is only to be synonymous with
“ retain ” But li he came across 60^ in reading he would think

of an ox and nolhmg more
, bufo would immediately call up not

onl\ “ toad ^ but Virgil’s Gcorgus, the only place m whu h he has
seen the word, tuid winch he nev cr read but once In the former

there is so far nothing but recognition (which, howwer, of course

rests upon retentiveness), in the latter there is also lemembrance
of the time and circumstances in which that piece of knowledge
was acquired Of course in so far as we are aware that wc
lecognize we also thmk that remembrance is at any rate possible,

since what we know we must previously have learned—^recog-

nition excluding nov^eltv^ But the point here urged is that there

IS an actual remmiscence only when the recognition is accom-
panied bv a reinstatement of portions of the memory-tram
continuous with the previous presentation of what is now recog-

nized Siimmarilv stated, we may say that between knowing
and remembering on the one hand and imagming on the other

the difference primarily turns on tlie fixity and completeness of

the grouping in the for.mer; m the latter there is a shifting play

of images more or less “ generic,” reminding one of “ dissolving

views ” Hence the first two approximate in character to per-

ception, and are nghtlv called recognitions Between them,

agam, the difference turns primarily on the presence or absence

of temporal signs In v\hat is remembered these are still intact

enough to ensure a localization in the past of what is recognized;

in what IS known merely such localization is prevented, either

because of the obhviscence of temporal connexions or because



576 PSYCHOLOGY [REMINISCENCE

the reduplications of the memory-tram that have consolidated

the central group have entailed their suppression There is

further the difference first mentioned, which is often only a

difference ot degree, viz that reminiscences have more circum-

stantiality, so to say, than mere recognitions have more of the

collateral constituents of the original concrete field ol conscious-

ness arc reinstated But of the two characteristics of memory
proper

—

(a) concreteness or circumstantiality, and (h) localization

in the past—the latter is the more essential. It sometimes

happens that we have the one with little or nothing of the other

Tor example, we may have but a faint and meagre representation

<»f a scene,yet if it falls into and retains a fixed place in thememory
tram we have no doubt that some such experience was once

ac tually ours On the other hand, as m certain so-called illusions

of memory, we may suddenly find ourselves reminded by what

IS happening at the moment of a preceding experience exactly

bke It—some even feel that they know from what is thus recalled

what will happen next, and }et, because we are wholly 'inable

to assign such representation a place in the past, instead of a

belief that it happened, there arises a most distressing sense of

bewilderment, as if one were haunted and had lost one’s personal

bearings ^ It has been held by some psychologists ^ that

memory propei includes the representation of one’s past self

as agent or patient in the event or situation recalled. And this

IS true as regards all but the earliest human experience, at an\

rate, still, whereas it is easy to see that memor}" is essential

to any development of self consciousness, the converse is not

vit all clear, and would involve us in a needless circle

27. Intimately connected v/ith memory is expectation. \\ e

may as the result of reasoning conclude that a certain event

will happen, we may also, i.i like manner, conclude
xpec a on

^ certain other event has happened But as we
should not call the latter memor)

,
so it is dcsiiablc to distinguish

such indirect anticipation tus the former from that expectation

which IS directly due to the interaction of ideas Any man
knows that he will die, and may make a variety of arrangements

in anticipation of death, but he cannot with propriety be y^id

to be expecting it unless he has actuall} present to his mind a
senes of ideas ending in that of death, such series being due to

previous associations, and unles^^, further, this senes owes its

representation at this moment to whe actujil recurrence of some
experience to which that senes siuceeded before And as

familiarity with an object or event m very various settings may
be a bar to recollection, so it may be to expectation the awrage
Englishman, e g is continually surprised without his umbrella,

though only too familiar with rain, since in our climate one not
specially attentive to the weather obtains no c lear representation

of Its successive phases But after a senes of events A B C D E
. . , has been once experienced we instinctively expect the

recurrence oi B C on the recurrence of A, t e provided

the memory-train continues so far intact. Such expectation,

at first perhaps slight—a mere tendency easily overborne

—

becomes strengthened by every repetition of the series in the
old order, till eventualK

,
if often fulfilled and never falsified, it

becomes certain and, as we commonly say, irresistible To have
a clear case of expectation, then, it is not necessar>^ that we should

distmctly remember any previous experience like it, but only

that we should have actually present some earlier member of

a senes which has been firmly tissociated by such previous

expenences, the remaining members, or at least the next, if they
continue serial, being revived through that which is once again

realized. This expectation may be instantly checked by
reflection, just as it may, of course, be disappointed in fact, but
these are matters which do not concern the inquiry' as to the

nature of expectation while expectation lasts

We shall continue this inquiry to most advantage by widening
It into an examination of the distinction of present, past and
future. To a being whose presentations never passed through

^ Any full dii»cussion of paramnesta, as tliesc very interesting
states of mind are called, belongs to mental pathology

^ As e g James Mdl {Analysts of the Human Mtnd, ch x ), who
treats tins diflicult subject with great acuteness and thoroughness

the transitions which ours undergo-—first divested of the

strength and vividness of impressions, agam reinvested with

them and brought back from the faint world of ideas Pr$9tnt,—the sharp contrasts of “ now ’’ and “ then,’^ and Past, ana

all the manifold emotions they occasion, would be Paturt,

quite unknown. Even we, so far as we confine our activity and
attention to ideas are almost without them Time-order, suc-

cession, antecedence, and consequence, of course, there might be
still, but in that sense of events as ‘‘ past and gone for ever,”

which IS one of the melancholy factors in our life, and in the

obligation to wait and work in hope or dread of what is “ still to

come ” there is much more than time-order It is to presenta-

tions in their pnmary stage, to impressions, that we owe what real

difference we find between now and them, whether prospective or

letrospective, as it is to them also that we directly owe our sense

of the realy of what ts and exists as opposed to the non-existent

that lb not. But the present alone and life in a succession of

presents, or, in other words, continuous occupation with impres-

sions, give us no knowledge of the present as present. This we
first obtain when our present consciousness consists partly of

memories or partly of expectations as well. An event expected

differs from a like event remembered chiefly in two ways—m its

relation to present impressions and images and m the active

attitude to which it leads The diverse feelings that accompan)
our intuitions of time and contribute so largely to their colouring

are mainly consequences of these differences. Let us take a

series of simple and familiar events A B C D E, representmg

ideas by small letters, and perceptions by capitals whenevei
It IS necessary to distinguish them Such series may be present

m consciousness in such wise that a h c d iiXQ imaged while E is

perceived anew, i e. the whole symbolized as proposed would be
ah c d Ey such would be, eg the state of a dog that had j*ust

finished his daily meal. Again, there may be a fresh impression

of A which revives b c d should have then (t) A b c d e— the

state of our dog when he next day gets sight of the dish in which
his food is brought to him A little later we may have {2)abCde
Here a b are either after-sensations or primary memory-images,
or have at any rate the increased intensity due to recent

impression, but this increased intensity will be rapidly on the

wane even while C lasts, and a b will pale still further when C
gives place to 7), and we have (3) a b c D e. But, returning to

(2), we should find d e to be increasing in intensity and definite-

ness, as compared with their state in (t), now that C, instead of

A, is the present impression For, when A occupied this position,

not only was e raised less prominently above the threshold of

consciousness by reason of its greater distance from A m the

memory-continuum, but, owing to the reduplications of this

continuum, more lines of possible revival were opened up, to be
successively negatived as B succeeded to A ancl C to B, even
dogs know that “ there is manv' a slip ’twixt the cup and the hp ”

But, where A B C D E series of percepts such as we have
here supposed— and a series of simpler states would hardly afford

much ground for the distinctions of past, present and future

—

there would be a varying amount of active adjustment of sense-

organs and other movements supplementary to full sensation

In (2), the point at which w6 have a b C d eyior instance, such
adjustments and mov^ements as were appropriate to b would
cease as B lapsed and be replaced by those appropriate to C.

Again, as C succeeded to By and d in consequence increased in

inter sity and definiteness, the movements adapted to the
reception of D would become nascent, and so on. Thus, psycho-
logically regarded, the distinction of past and future and what
we might call the oneness of direction of time depend, as just

described, (i) upon the continuous sinking of the pnmary
memory-images on the one side, and the continuous nsing of

the ordinary images on the other side, of that member of a senes

of percepts then repeating which is actual at the moment
;
and

(2) on the prev'enient adjustments of attention, to which such
words as “ expect,” await,” “ anticipate,” all testify by their

etymology. TTiese conditions in turn will be found to depend
upon all that is imphed in the formation of the memory-train
and upon that recurrence of like series of impressions which we
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attribute to the uniformity of nature/^ If we never had the
same series of impressions tw^ce, knowledge of time would be

impossible, as indeed would knowledge of any sort

28 Time IS often figuratively represented as a line, and we
may perhaps utilize this figure to make clear the relation of our

Succession
itself. The

cess on
though conceived as a point or instant of

time, IS still such that we actually can and do in that moment
attend to a plurality of presentations to which we might other-

wise have attended to severally in successive moments. Grant-

ing this implication of simultaneity and succession, we may, if

we represent succession as a line, represent simultaneity as a

second line at right angles to the first, pure tune—or time-length

without time-breadth, we may say—is a mere abstraction Now
It IS with the former line that we have to do in treating of time

as it IS (or as we conceive it), and with the latter in treating of

our perception of time, where, just as in a perspective represen-
tiation of distance, \/e are confined to lines in a plane at right

angle*' to the actual line of depth In a succession of events

ABCDE . the presence of B means the absence of A and of

C, but the presentation of this succession involves the simulta-

neous presence, in some mode 01 other, of two or more of the

presentations A B C D In our temporal perception, then, all

that corresponds to the differences of past, present and future is

presented simultaneously To this fact the name of “ specious

present’^ or “psychical present” has been given What we
have IS not a moving point or moment of objective time, but

rather a moving line, the contents of which, continuously

changing, simultaneously represent a portion of the line of objec-

tive succession, viz the immediate past as stih present in primary
memory-images, and the immediate future as antiiipated in

prepercepts and nascent acts ^ This truism—or paradox—that

all we know of succession is but an interpretation of what is

really simultaneous or coexistent, we may then concisely express

l)V saying that we are aware of time only through time-perspec-

tive, and experience shows that it is a long step from asucce:>sion

of presentations to siuh presentation of succession The first

condition of such presentation is that we should ha\ e represented

together presentations that were in the first instance attended

to successively, and this we have both in the persistence of

primary memory-images and in the simultaneous reproduction

of longer or shorter portions of the memory -tram In a series

thus secured there may be time-marks, though no time, and by
tltese marks the series will be distinguished from other simul-

taneous SCI ICS To ask which is first among a number of simul-

taneous presentations is unmeaning, one might be logically

prior to another, but in time they arc togelhvi and priority

is excluded Nevertheless after each distinct representation

a, h, c, d there piobably follows, as we have supposed, some trace

of that movement of attention of whuh we are awaie in passing

from one presentation to another In our present reminiscences

we have, it must be allowed, little direct proof of this intei-

position, though there is strong indirect evidence of it in the
tendency of the flow to follow the order in which the presen-

tations were first attended to With the movements themselves

we are familiar enough, though the residua of such move-
ments are not ordinarily conspicuous. These residua, then,

are our temporal signs, and, together with the representations

connected by them, constitute the memory-continuum But
temporal signs alone will not furnish all the pictorial exactness

of the time-perspective They give us only a fixed series, but

the working of obliviscence, by ensuring a progressive variation

in intensity and distinctness as we pass from one member of the

sene*, to the other, yields the effect which we ( all time-distam e

By themselves such variations would leave us liable to confound
more vivid representations in the distance with fainter ones
nearer the present, but from this mistake the temporal signs save
us, and, as a matter of fact, where the memory-tram is imperfect
such mistakes continually occur. On the other hand, where
these variations are slight and imperceptible, though the memory^-

^ Cf W James, Principles of Psychology, i. C29 sqq
;
L W. Stem,

Psychischc Prkscnzzcit,’* Z f. Psych, (1897), xm. 325 sqq

continuum preserves the order of events intact, we have still no
such distinct appreciation of comparative distance in time as we
have nearer the present where these perspectne effects are
considerable

29 When in retrospect we note that a particular presentation

X has had a place in the field of consciousness, while certain
other presentations, A B C D ,have succeeded
each other, then we may be said in observing this

relation of the two to peneive the duration of X And it is m
this way that we do subjectively estimate longer periods of time
But first. It IS evident that we cannot apply this method to
indefinitely short periods without passing beyond the region of

distinc t presentation
,
and, since the knowledge of duration implies

a relation between distinguishable presentations A BC D and X,
the case is one in which the hypothesis of subconst lousness can
hardly help any but those who confound the fact of time with the

knowledge of it Secondly, if we are to compare different
durations at all, it is not enough that one of them should last

out a series A B C D, and another a series L M N 0
,
vje also

want some sort of common measure ot those senes. Locke was
awake to this point, though he expresses himself vaguely {Essay

,

11 14, 9-12) He speaks of our ideas succeeding each other
“ at certain distances not much unlike the images in the inside

of a lantern turned round by the luat of a candle,” and
“guesses ” that “this appearance of theirs in tram varies not
very much m a waking man ” Now what is this “ distance ” that

separates A from B from C, and so on, and what means have
we of knowing that it is tolerably constant in waking life ? It

IS probably that the residuum of which we have called a temporal
sign; or, m other words, it is the movement of attention from A
to B But we must endeavour here to get a more exact notion
ot this movement Ev erybody knows what it is to be distracted

by a rapid succession of varied impressions, and equally what it is

to be weaned by the slow and monotonous recurrence of the

same impressions Now these “ feelings ” of distraction and
tedium owe their characteristic qualities to movements of atten-

tion In the first, attention is kept incessantly on the move,
before it IS accommodated to A, it is disturbed by the sudden-
ness, intensity, or noveltv of B, in the second, it »s kept all but
stationary by the repeated presentation of the same impression

Suc h excess and defect of surpi ises make one realize a fact whuh
in ordinary life IS so ()bs( urc as to escape nctice But recent

experiments have set this fact in a more sinking light, and
made ( lear what Lo( ke had dimly before his mind m talking of a
certain distance between the presentations of awaking man. In

estimating very short periods of time,of a sec ond or less—indicated

say by the beats of a metronome— it is found that there is a certain

period for which the mean of a number of estimates is correct,

while shorter periods are on the whole over-estimated, and longer

periods undei -estimated This we may perhaps take to be
evidence of the time occupied m accommodating or fix ng atten-

tion. Whether the “ point of indifference ” is determined by the

rate of usual bodily movement, as Spencer asserts and Wundt
conjectures, or conversely, is a question we need not discuss just

now But, though the fixation of attention does of course realh

ocaipy time, it is probably not in the first instance perceived as

time, / e as continuous “ protensitv,” to use a term of Hamil-
ton’s, but as intensity Thus, if this supposition be true, there

IS an element in our concrete time-perception which has no place

in our abstract con( eption of time In time conceived as physical

there is no trace of intensity, in time psychically experienced

duration is primarily an intensive magnitude, witness the

comparison of times when we are “ bored ” with others when
we are amused It must have struck every one as strange who
has reflected upon it that a period of time which seems long in

retrospect—such as an eventful excursion— should have appeared

short in passing, while a period, on the contrary, which in memory
has dwindled to a wretched span seemed everlasting till it was

gone But, if we consider that m retrospect length of time is

represented primarily and chiefly by impressions that have sur-

vived, we ha\ e an explanation of one-half, and in the intensity of

the movements of attention we shall perhaps find an explanation

xxir 19
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of the other. What tells m retrospect is the series a b cde,
&C,; what tells in the wearisome present is the intervening

&c.,or rather the original accommodation of which these temporal

signs are the residuum. For, as we have seen elsewheare, the

mtensity of a presentation does not persist, so that m memory the

residuum of the most mtense feeling of tedium may only be so

many fs m a memory-continuum whose surviving members are

few and unmterestmg. But in the actual experience, say, of

a wearisome sermon, when the expectation of release is contmu-

ally balked and attention forced back upon a monotonous

dribble of platitudes, the one impressive fact is the hcarer^s

impatience. On the other hand, so long as we are entertained,

attention isnever involuntary,and there is no continually deferred

exp>ectation. Just as we are said to walk with least effort when
our pace accords with the rate of swmg of our legs regarded as

pendulums, so m pastimes impressions succeed each other at the

rate at which attention can be most easily accommodated, and
are such that we attend willingly ^ We are absorbed in the

present without being unwillingly confined to it
,
not only is there

no motive for retrospect or expectation, but there is no feeling

that the present endures. Each impiession lasts as long as it

is interesting, but does not continue to monopolize the focus of

consciousness till attention to it is fatiguing, because uninter-

esting In such facts, then, we seem to have proof that our

perception of duration rests ultimately upon quasi-motor acts

of varying intensity, the duration of which we do not directly

experience as duration at all They do endure and their

mtensity is a function of their duration, but the intensity is

all that we directly perceive. In other words, it is here con-

tended that what Locke called an instant or moment— the time

of one idea in our minds without the succession of another,

of one wherein therefore we perceive no succession at all —is

psychologically not “ a part in duration ” in that sense in which,

as he says, “we cannot conceive any duration without succession

(Essay, lu i6, 12).

But, if our experience of time depends primarily upon acts of

atteoDtion to a succession of distinct objects, it would seem that
- time, subjectively regarded, must be discrete and not

continuous This, which is the view steadily main-
tamed by the psychologists of Ilcrbart's school, was
implied if not stated by Locke, Berkeley and Hume

Locke hopelessly confuses time as perceived and time as con-
ceived, and can only save himself ircm pressing objections by
the retort, " It is very common to observe intelligible disct urses
spoiled by too much subtlety m nice divisions " But Bcrktlcy and
Hume, with the mathematical discoveries of Newton and Leibmtz
before them, could only protest that there was notlung answering to
mathematical continuity in our experience And, whereas L(^e
had tried to combme with his general psychological account the
inconsistent position that " none of the distinct ideas wc have of

either [space or time] is without all manner of composition," Berkeley
declares, *' For my own part, whenever I attempt to frame a simple
idea of time, abstracted from the succession of ideas m my mind,
which flows umformly and is participated by all beings, I am lost

and embrangled in inextricable difficulties I have no notion of

it at all, only I hear others say it is mfimtely divisible, and speak of

it m such a manner ais leads me to harbour odd thoughts of my
existence . Tune tlicreforc being nothing, abstracted from the
succession of ideas in our minds, it follows that the duration of any
flmte ^irit must be estimated by the number of ideas or actions

succeeding each other in that same spirit or mind " {Principles of

Knowledge^ 1 § 98) Hume, again, is at still greater pains to show
that “ the idea which we form of ci.ny finite quality is not mfimtely
divisible, but that by proper distinctions and separations we may
run this idea up to inferior ones, which will be perfectly simple and
indivisible that the imagination reaches a minimum, and may
raise up to its^ an idea of which it cannot conceive any subdivision,

and which cannot be dinunishcd without a total annihilation
"

(Human Nature, pt 11 §1, Green's ed
, pp 334 seq )-

At first blush we are perhaps disposed to accept this account
of our time-perception, as Wundt, e g does, and to regard the attri-

bution of continuity as wholly the result of after-reflection * But
It ,niay be doubted if this is r4ially an exact analysis of the case

^ To this rate the " indifference point " mentioned above is

obviously lelated. It has also been called " adequate time “ or
“ optioned tune " It is, however, a tempo that varies with the
subject-matter attended to

;
when effective attention is more difficult

the tempo is lAower than it is when to attend is easy.
^ QL Wundt, ±ogtM, 1. 432
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Granted that the impressions to which we chiefly attend are distinct
and dibcontmuous lu their occupation of the focus of consciousness,
and that, so far, the most vivid eUmeut in our time-experience is

discrete, granted further that m recollection and expectation such
objects are still distinct—all which seems to imply that time is a mere
plurality—yet there is more behind. The wliole field of conscious-
ness 13 not occupied by distmct objects, neither arc the changes m
this field discontinuous. The experimental facts above-mentioned
illustrate the transition from a succession the members of which are
distinctly attended to to one in which they are indistinctly attended
to, t.e are not discontinuous enough to be separately distinguished.
Attention does not move by hc^ &om one defimte spot to another,
but, as Wundt himself allows, by alternate diffusion and concentra-
tion, like the foot of a snail which never leaves the surface it is

traversing We have a clear presentation discerned as ^ or B when
attention is gathered up, and, when attention spreads out, we have
confused presentations not admitting of recognition. But, though
not recognirable, sucli confused presentations are represented, and
so serve to bridge over the comparatively empty interval during
which attention is unfocused Thus our perception of a period of
time IS not comparable to so many terms in a series of flmte units
any more than it is to a series of infinitesimals When attention
IS concentrated m expectation of some single impression, then, no
doubt, it IS brought to a very fine point (“ zugespitzt," as Heroart
would say) , and a succession of such impressions would be repre-
sented as relatively discrete compared with the representation of the
scenery of a day-dream But absolutely discrete it is not and cannot
be. In this respect the truth is rather with Herbert Spencer, who,
treatmg of this subject from another point of view, remarks, When
the facts arc contemplated objectively, it becomes mamfest that,
though the changes constituting intrlligence ^proach to a single
succession, they do not absolutely form one " {Psychology, 1 § 180)

On the whole, then, we may conclude that our concrete time-

experiences are due to the simultaneous representation of a
senes of definite presentations both accompanied and separated

by more or fewer mdefinite presentations more or less confused,
that, further, the definite presentations have certain marks
or temporal signs due to the movements of attention, that the

rate of tl>ese movements or accommodations is approximately
constant, and that each movement itself is primarily expenence<l

as an mtensity.

Experimental Investigations concerning Memory and
Association^

30 Of the vast mass of experimental work undertaken in

recent years, that relating to memory and association js probably

the most important A brief account of some of it is therefore

offered at this point, by way of illustrating the character of the
“ new psychology.''

The learning and retaining of a stanza of poetry, say, is

obviously a function of many variables, such as the mode of

presentation (whether the words are heard only, or heard and
seen, or both heard, seen and spoken aloud), the length,

familiarity with the words and ideas used, the number of

repetitions, the attention given, &c Familiarity of course

implies previous learning and retaining; the first essential, there-

fore, in any attempt to study these processes from the beginning,

is the exclusion of this factor. Accordingly Fbbinghaus, the

pioneer in experiments of this kind/ devised the new material,

which IS now regularly employed, namely, closed monosyllables,

not themselves words, and strung together promiscuously into

lines of fixed length so as never to form words bam, nt, por, stg,

nef, gud, &c
,

IS an instance of such “ senseless verses." With
very sli^t attention most persons would be able to reproduce

three or four such syllables on a single reading or hearing; and
by greater concentration six or seven might be so reproduced.

This maximum, called sometimes the “ span of prehension,"

has been repeatedly made the subject of iqpecial inquiry. In
idiots it IS found, as might bo expected, remarkably low; in

school children it increases rapidly between the ages of eight

and fourteen, and then remains almost stationary, individual

differences being small compared with the striking differences

that appear when longer lines make repetitions necessary.^

This comparatively constant span of prehension is doubtless

’ H Ebbmghaus, “ Ueber das Gedachtniss Uatersuchungen zur
experimentellen Psychologie " (i88j)

* Cf J Jacobs and F Galton on the “ Sjjan of Prehension,"

(1887), pp. T5 0qq-» Bourdon, " Influence de TAge sur la memoire
imm6diate/' Bet/, phtl, (1894) xxxviii. 148 sqq
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<lo3ely connected with certain other psychical constants, such as

the duration of the psychical present and of the primary memory-
image, the tempo of movements of attention (§§ ^8, 29), &c.

There are isolated investigations of these several conditions,

but the subject as a whole still awaits systematic treatment*^

That It IS not wanting in mtciest is evident when we consider

that if our span of prehension were enlarged, a corresponding,

increase in the variety and range of metre and rhyme in poetry,

of “ phrase in music, and of evolution in the dance would be
possible. The limits at present imposed on these and like

complexities find their ultimate explanation in the constants

just mentioned.
With lines of greater length than seven syllables some repeti-

tion is requisite before they can be said correctly : the number of

such repetitions was found by Ebbmghaus to increase very

rapidly with the number of syllables to be learnt. In his own
case, for lines of 12, 16, 24, 36 syllables the repetitions necessary

were on the average 166, 30, 44, 55 respectively. Thus for a
line exceeding in length that of the span of prehension only

about five times, he required fifty^five times as many repetitions,

if we may call the single presentation of the syllables a '' repeti-

tion Substituting poetry for gibberish of equal amount,
Ebbmghaus found that one-tenth the number of repetitions suf-

ficed, the enormous savmg thus effected showing how numerous
and intimate are the r^y-made associations that “ rhyme
and reason ” inv ol ve. But at one and the same time to meraonze
five verses even of sense requires more than five times as many
repetitions as the memorizing of one Two or three lines of

inquiry here present themselves, g. (r) as to the comparative

value of successive repetitions when several are taken together,

(2) as to retention after an inteival, as (a) a function of the

number of repetitions previously made, and as (b) a function of

the time; (3) as to the respective effects of more or less cumu-
lating, or more or less distributing, the repetitions, cm the numbei
of ithese required.

I. It is at once obvious that beyond a certain point exhaustion
of attention renders further repetition for a time futile, thus

Ebbmghaus found 64 repetitions at one sitting of six i6-syllab|e

nonsense verses, a task lasting some three-quarters of an hour,
was apt to bring on asthenia, a sort of epileptic aura, and

the like I
” But keeping well within this heroic limit, a certain

law of diminishing return,” to use an economic analogy,

discloses Itself Thus taking a line of 10 syllables, the number of

syllables reproduced correctly and m their proper order, after
T,

3, 6, 9 and 12 “ repetitions,” were 2 2, 2 5, 2 8, 3 4, 3 9 respec-

tively, as the averages of a senes of experiments with each of

eight persons ^ “ The first repetition is undoubtedly the best,”

assuming, of course, that the subjects start with their attention

fully concentrated Some persons naturally do this, many do
not; the experimenter has Uierefore to take special precautions

to secure uniformity in this respect.

2 (a) On relearning a line after an interval of twenty-four

hours there was in Ebbinghaus’s case an average saving of one
repetition for every three made the day before. A line of 16

syllables, for example, required some 30 repetitions, and could

then be said off correctly. If only 8 repetitions were taken at

first, the line being underleamt,” it probably appeared quite

strange the next day, yet the proportional saving was no less, on
the other hand, if an additional 30 repetitions followed immedi-

ately on the first, the line being “ doubly learnt,” in sprte of the

1 Cf Dictze, " XJntersuchungen ilber den Umfang des Bewusst-
seins, u s w Phil Studien (1885b pp* 3^2 sqq., L W Stem, ** Psy-
chischo PiAsenzzeit/' Ztschr» /. Psychologic (1897), xni 325 sqq.

,

Damola, “ Memory Aiter-imago and Attention, Amcr Jour of

Psychology (1893), vi. 558 sqq.
® W G Smitil, “ Tlio Place of Repetition in Memory/' Psycho-

logical Rev (1896)
,
pp. 20 sqq The figures given are unquestionably

low, partly, as the writer ^mts out, in consequence of the method
employed, put partly, as his detailed tables show, in consequence of

the Ux attention o* three out of his eight subjects. Objections have
been taken to the plan of this investigation, but it is doubtful if they
invalidate the reauU here iisientioned. Cf. Joat, Die Associations-
festigheAt m ihrer Abhanaigk^t yon der Verthealung der Wre<^bo-
lungen,” Ztschr, /. Psychologies xiv. 455 sqq.

familiarity next day apparent, the proportional saving was no
greater The absolute saving would, of course, be less. We are

SO far led to infer that the stronger associations effected by many
repetitions at one time fall off more rapidly than weaker
associations effected by fewer repetitions in the same way,
Herbart m his “ psychical dynamics ”—influ«iced probably

by physical analogies—conjectured that the sinking” or
“ inhibition ” of presentations generally was proportional to

their intensity : the Jess there was to sink, the slower the sinking

became Recent experiments certamly point in this direction.

{b) As to retention as a function of the time—we all know thftt

memories fade with time, but not at what precise rate Ebbmg-
haus, by a senes of prolonged expenmenls, ascertained the

rate to be proportional to the logarithm of the time—a result

already implied m tliat connecting retention and intensity;

albeit in mquiries of this kind independent confirmation is

alw'ays of value.

3 Had the proportional saving just desenbed held good
indefinitely, some 100 repetitions of the 16 syllables at one time

should have dispen^'cd wuth any further repetition twenty-four

hours afterwards, whereas, in fact, this result seemed never
attainable Beyond a certain degree of accumulation, an ever-

diminishing return was manifest, and that apparently short of

the stage at which exhaustion of attention began to be felt.

But, contrariwise, when the repetitions were distributed over
several days, an ever-increasing effiaency was then the results

Thus, for Ebhinghaus, 38 repetitions spread over three days were

as effective as 68 taken together. The results of careful experi-

ments by Jost with two different subjects, using G. E. Muller’s

method of telling ” (to be described later on), are still more
conclusive Compaiing 8 repetitions on three successive days

with 4 repetitions on s^x, and 2 on twelve, the efficiencies,

tested twenty-four hours later, were respectively as ii 5, 35, and

54, and probably, as Jost surmises, the effect of the maximum
distribution—single “ repetition ” on twenty-four successive

days—would have been more advantageous still, securing in

fact the superiority of a first impression (cf i, above) on every

occasion This result again, is in part explained by the law of

sinkmg already found For if the sinking were simply pro-

portional to the time, or were independent of the intensity, there

would so far be no reason why one mode of distributing a given

number of repetitions should be more economical than another.

There is, howev er, another reason for this superiority, less clearly

implied, to which w^e shall come presently.

Invanably, and almost of necessity, a more or less complex
rhythmical articulation becomes apparent as the syllables are

repeated, e\ en when—as in the improved methods of G. E. Muller

and his collaboratcurs—they are presented singly and at regular

intervals. A senes of twelve syllables, for example, would

be connected into six trochees, with a caesura m the middle of

the verse, while in each half of it the first cUid last accented

syllables would be specially emphasized
,
thus •

bam fis
I

lup tol
|

gen kSr
|1
dub n&f

|
&c.

In trying to suppress this tendency and to repeat the syllables

in a monotonous, staccato fashion, just as they were presented,

the tempo, though really unchanged, seemed to be distinctly

quickened, a coivsequence, doubtless, of the greater effort

involved. Moreover, the attempt, which w'as seldom successful,

about doubled the number of repetitions required for leaming
off, thereby showing how much is gained by this psychical

organization of disconnected material. But the gam thus

ensured was manifest in other ways. Each foot, whether
dissyllabic or trisyllabic, became a new complex unit, the

elements to be connected by successive association bemg thereby

reduced to a half or a third, and the whole Imc seemingly

shortened. The varied intonation, again, helped to fix the place

of each foot m the verse, thus further facilitating the mind’s

survey of the whole Such a transformation can hardly be

accounted for so long as retention and association are regarded

as merely mechanical and passive processes.

P8!yolm:al rhythm, vi>i>oa wlniqh w'« here touch, has also boon

experimentally investigated at great length, alike m its physiological
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psychological and aesthetical aspects The topic is far too intncate
and unsettled for discussion here, yet two or three points may be
noted in passing We are not specially concerned with objective

rhythms, recurring series of impressions—that is to say, in which
there are actually periodic variations of mtensity, interval and the
like. What is remarkable is that even a perfectly regular succession

of sounds (or touches), qualitatively and quantitatively all alike,

a series therefore devoid of all objective rhythm, is nevertheless
ai>prehended as rhythmically groupe^ provided the rate lies between
the limits of about o 8^ and o 14'' Ihe slower of these rates leads

to simple groups of two, replaced by groups of lour or eight as the
rate increases, groups of three and six also occur, though less fre-

quently The average duration of the groups, whether these arc
large or small, is comparatively constant, measuring rather more
than one second Ihe subject usually keeps time by taps, nods or
other accompanying movements, the pulse and respiration are also

implicated. These organic rhythms have even been icgarded as the
prime source of all psychical rhythm and of its manifold aesthetic

eftccts Some connexion there is unquestionably. As the decimal 1

system corresponds to our possession of ten lingers, and our move-
1

ments to the structure of our hinbs, so here we may assume that
j

physiological processes fix the limits within which psychical rhythm
|

IS possible, but yet may be as little an adequate cause of it or its 1

developments as fingers are of arithmetic, or legs of an Irish jig
|

In motor rhythms, such as the last, the mitiative is obviously
|

psychical, and the respiratory and other periodic organic processes ,

simply follow suit And even sensory rhythms can often be varied

at the subject's own choice, or on the suggestion of another, and then
again the breathing is altered in consequence Familiar instances

of such procalure are to be found in the “ tunes " so readily attri-

buted to the puff of a locomotive, to the churning of a steamer's screw,

and the like Psychical rhythm, then, wc may conclude, is due to

attention or apperception, but the conditions determining it arc
many, and their relations very complex If the presentations to

be “ rhythmizcd " rhythmtzomenon, as the Germans say) succeed
1

each other slov\ly, the length (or shall we say the breadth ^) of the
,

“ psychical present " tells one way • the first imprc&sion is below
the threshold when the third appears If they arrive rapidly, their

intensity and duration and the span of prehension tell another way

,

for it is essential that they retain their individual distinctness,

and only so many can be grasped at once But if the series continue
long enough, or be frequently experienced sub-groups may bo treat (<1 I

as individuals, and mdeed till some facihty is acquired, the subject
|

attending is aware of no rhythm In the act of attention itself there 1

are phases, in so far as expectation involves preadjustment to what
j

IS coming usually the first members of a tact are predominant,
1

and the rhythm tends to “fall", scvctal alternations of accent
|

within a complex rhythmic whole are of course still compatible
'

with tins But It IS important to note that, whether simple or

complex, the rhythm is an intuited unity as truly as a geometrical
figure may be UnUke a geometrical figure, however, it rarely

01 never has symmetry, Wc cannot reverse a tunc and obtain an
]

effect comparable with that obtained by reprinting the score
|

backwards in line with the original Wc now pass to a question in
|

which the psychological bearing of this fact bf*comes apparent ^
1

But first a new method of dealing with memory-problems must
j

be mentioned, in which the connexion between rhythmizing and
|

memorizing has been turned to account by the Gdttingen psycholo-
1

gists The method of Ebbinghaus consisted in ascertaining the
|

repetitions saved in consequence of previous repetitions, when the
|

verse was relearnt some fixed time later Hence this method is
'

called the learning method or the method of saving When, a
!

given time after a certam number of repetitions (say) in trochaic I

measure, the subject is confronted with one of the accented syllables

and asked to name the unaccented syllable tliat belongs to it, he
will answer sometimes nghtly, sometimes wrongly, and sometimes
be unable to answer at all This, the new, method is therefore

named Ifeffer-methode, the method of “ shots," or, let us say the
teUing method It enables the experimenter to obtain far more
insight into details than was possible before, for the “ misses " as

weU as the “ hits " are instructive Moreover, by measuring the
time of each answer (Trefferzeit) and comparing these times together,

much can be learnt
,
in stronger or recent associations, for example,

the answers being quicker than in weaker or older ones

Does association work forwards only or backwards also, as the

middle link of a chain, when lifted, raises the contiguous links

on either side of it ? This is certamly not the case when the
j

forward direction makes sense, but with nonsense verses, if the
j

mechanical analogy is a sound one, such reversal is to be expected

For here there are none of the obstructing associations which

1 The following are among the more important papers on rhythm
T L. Bolton, "Rhythm," Am Journ 0/ Psychology (1894), pp 145
sqq : E E Meumann, " Untersuchungen z. Psychologic u Aesthetik
des Rhythmus/' Phtl *>tudxen (1894), x 249 sqq

, 393 sqq
;
M K

Smith, " Rhythmus und Arbeit," Phil Studten (1900), xvi 71 sqq
,

197 ; Arbeit und Rhythmus (1899), by K Bucher, a well-known
economist, brmgmg out the teleological aspects of rhythm

** rhyme and reason imply. In learning a verse backwards
Ebbinghaus found a saving of 124% of the time originally

taken up in learning it forwards. A saving almost as great

(10 4 %) was effected by relearning a like verse forwards, but

skipping one syllable • the ordei of syllables, that is to say, being

3^ 5> • • • 2, 4, . . 16. Even when learning bacWards
and skipping one syllable, Ebbinghaus found a saving of 5 %
But the number of his experiments (four) was too few to give

this result much value, as he fully admits These experiments as

a whole, then, might incline us to suppose that association does

work in both directions, though the connexions backwards are

considerably weaker. But if so the associations both ways should

be alike at least in form—continuous, that is to say, backwards,

d c b as well as forwards, abed. The facts at present

available are, however, against this. In two or three hundred
experiments by Muller and Pilzecker, verses of twelve syllables

were repeated a set number of times in anapaestic measure
—accented, that is to say, on the 3rd, 6th, 9th and 12th.

After a fixed interval the subject, confronted with one of the

accented syllables, mentioned any of the other syllables which he

called to mind Now the cases in which the syllable immediately

preceding was revived were only about half as frequent as those

in which the syllable next but one preceding was revived; the

time of telling (Trefferzeit) for the latter was also shorter. This

result IS incompatible with the theory of continuous backward
association, but it is readily explained by the fact that the group
of three syllables had become one complex whole, and it shows

that the tendency to reinstate the initial member of the group
IS stronger than that to reinstate the middle The '^aving

effected in Ebbinghaus’s experiment is also thus explained

A somewhat paradoxical situation is brought to light when
the method of saving and the method of telling are used together

In the experiments by Jost, mentioned above, two series of verses

were repeated thirty times, after an interval of twenty-four

hours one senes was tested by the first method and the other by
the second Two new series were then taken * the first repeated

four times, and after an interval of a minute tested by the first

method
, the other was then repeated in like manner, and tested

after the same interval by the second method The old series was
found (by the method of saving) to require on an average 581^

repetitions for relearning, and the new 9 6, yet on the method
of telling, the new senes yielded 27“ hits,’' with an average

time of about i| second for each, while the old yielded only *9

hits,” with an average time of 4J seconds for each Thus one
may be able to reproduce relatively little of a given subject-

matter, and yet require only a few repetitions in order to learn

It off anew, on the other nand, one may know relatively much,
and still find many more repetitions requisite for such complete
learning The “ age ” of the associations is then important
Other things being equal, we may conclude that each fresh

repetition effects more for old associations than for recent ones. It

might be supposed that the strength of the old associations wa
more uniform and on the average greater than the strength of the

new; .so that while none of the old were far below the threshold,

few, if any, were above it, whereas more of the new might
be above the threshold though the majority had lapsed entiiely

And the latter would certainly be the case if the subject of

experiment tried to make sure of a few hits,” and paid no atten-

tion to the rest of the senes. Due care was, however, taken that

the ends of the experiment should not in this way be defeated

Also, there is ample evidence to show that the supposed greater

uniformity in strength of old associations is not, m fact, the rule

We seem left, then, to conjecture that the difference is the effect

of the process of assimilation working subconsciously—that

psychical aspect of nervous growth which Professor James has
aptly characterized by saying that “ we learn to skate in summer
and to swim in winter.” It continually happens that we can
recognize connexions that we are quite unable to reproduce.

To the diminished strength ” of an association, as tested by the

3 There are still other forms of what seems at first sight to bo
regressive association, but none that do not admit of explanation
without tills assumption.
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method of telling, there may then quite well be an equivalent

set-off in more developed assimilation As a seed germinates

It has less latent energy, but this is replaced by growth in root

and stem • similar relations may obtain when an old association

IS said merely to lose “ strength/’ On the other hand—within the

range of the^ primary memory-image—we can often reproduce

what after a longer interval we should fail to recognize We seem
warranted, then, in concluding that this conception of “ associa-

tion-strength,” so freely used by G E. Muller and his co-workers,

requires more analysis than it has yet received The two factors

which their methods disclose in it appear to confirm the distinc-

tion we have already made between impressions and free ideas.

They help us also to understand, further, the superiority of dis-

tributed over cumulated repetition, of “ inwardly digesting
”

over “ cram ”

Feeling,

31. Such summary survey as these limits allow of the more
elementary facts of cognition is here at an end, so far the most
conspicuous factors at work have been those of what might be
termed the ideational mechanism In the higher processes of

thought we have to take more account of mental activity and of

the part played by language But it seems preferable, before

entering upon this, to explore also the emotional and active

constituents of mind in their more elementary phases

In our preliminary survey wc have seen that psycliical life consists

in the mam of a continuous alternation of predominantly receptive
,ind predominantly reactive consciousness In its earliest form
experience is simply an interplay of alternations of sensation and
movemc.nt At a later sta^c we find that in the receptive phase
ideation is added to sensation

,
and that m the active phase thought

and fancy, or the voluntary manipulation and control of the idea-

tional trains, are added to the voluntary manipulation and control

of the muscles At this higher level also it is possible that either

foim of receptive consciousness may lead to either form of active
sensations may lead to tliought rather than to action m the restricted
sense, and ideas apait fiom sensations mav prompt to muscular
exertion There is a further complication still not only may either

sensations or ideas lead to either muscular or mental movements,
but movements themselves, whclhei of mind or limb, may as mere
presentations determine other movements of either kind In this

respect, however, movements and thoughts eithei in themselves or
through their sensational and ideational accompaniments may be
regareled as pertaining to the receptive siele of consciousne^ss With
thc'sc piovisos, then, the broad generalization may hold that re-

ceptive states lead through feeling to active states, and that presen-
tations that give ncithci pleasure nor pain meet with no responsive
action But first the objection must be met that presentations that
are in themselves purely indifferent lead continually to very eneigetic

action, often the promptest and most definite action To this

there are two answers First, on the higher levels of psychical life

presentations m themselves indifferent aie often indirectly inter-

esting as signs of, or as means to, other presentations that are more
directly interesting It is enough for the present, therefore, if it

be admitted that all such indifferent presentations are without
effect as often as they arc not instrumental m furthering the realiza-

tion of some desirable end Secondly, a large class of movements,
such as those called sensoii-motor and idco-motor, are initiated

oy presentations that arc frequently, it must be allow'cd, neither

pleasurable nor painful In all such cases, however, there is

probably only an apparent exception to the principle of subjectiv c

selection They may all be regarded as instances of another im-
portant psychological pi inciple which wc sliall have to deal w ith more
fully by and by, viz that voluntary actions, and especially those

that either only avert pain or are merely subsidiary to pleasure-

giving actions, tend at length, as the effect of habit in the individual

and of heredity in the race, to become “ secondarily automatic,"
as it has been called Such mechanical or instinctive dexterities

make possible a more efficient use of present energies in securing
pleasurable and interesting experiences, and, like the rings of former
growths m a tree, afford a basis for further advance, as old interests

pall and new ones present themselves Here, again, it suffices

for our present purpose if it be granted that there is a lair presumption
in favour of supposing all such movements to have been originally

initiated by feeling, as certainly very many of them were.

Of the feeling itself that intervenes between these sensory and

motor presentations there is but little to be said. The chief

points have been already insisted upon, viz. that it is not itself a

presentation, but a purely subjective state, at once the effect of a

change in receptive consciousness and the cause of a change in

motor consciousness; hence its continual confusion either with

the movements, whether ideational or muscular, that are its

expression, or with the sensations or ideas that aie its cause.
For feeling as such is, so to put it matter of being rathei than
of direct knowledge, and all that we know about it we know
from Its antecedents or consequents in presentation.

Pure feeling then, ranging solelv between the opposite
extremes of pleasure and pain, we are naturally led to mquire
whetner there is any corresponding contrast in the
causes of feeling on the one hand, and on the other
in its manifestations and effects To begin with
the fust question, which we may thus formulate What, if any,
are the invariable differences characteristic of the piesentations
or states of mind we respectively like and dislike, or, taking
account of the diverse sources of feeling— sensuous, aesthetic,

intellectual, active— is there anything that we can predicate
alike of all that are pleasurable and deny of all that are painful,

and vice versa? It is at once evident that at least in presen-
tations objectively regarded no such common characters will be
found, if we find them anywhere it must be in some relation to

the conscious subject, t e in the fact of presentation itself

There is one important truth concerning pleasures and pains
that may occur at once as an answer to our inquiry, and that is

often advanced as such, viz that whatever is pleasurable tends

to further and perfect life, and whatever is painful to disturb

or destroy it The many seeming exceptions to this law of

self-conservation, as it has been called, probablv all admit of

explanation in conformity with it, so as to leave its substantial

tiuth ui Miq'ea died ^ But this law, however stated, is too

teleological 10 serve as a purely psychological principle, and, as

generally formulated and illustrated, it takes account ot matters

quite outside the psychologist’s ken We are not now' concerned
to know why a bitter taste, is painful or the gratification of

an appetite pleasant, but %vhat marks distinctive of all painful

presentations the one has and the other lacks From a biological

standpoint it may be true enough that the final cause of sexual

and parental feelings is the perpetuation of the species; but this

does not help us to ascertain what common character they have
as actual sources of feeling for the individual From the biologi-

cal standpoint again, even the senile decadence and death of the

individual ma\ he shown to be adxantageous to the race; but it

would certainly be odd to describe this as advantageous to the

mdividual; so different are the two points of view What we
are in search of, although a generalization, has reference to some-

thing much more concrete than concepts like race or life, and
does not require us to go beyond the consciousness of the moment
to such ulterior facts *is they imply

Were it possible it w'ould he quite unnecessar\ to examine
in detail evers^ vanetv of pleasurabh* and painful consciousness

in connexion with a general inquirv of this sort It will he best

to enumerate at the outset the only cases that specially call for

investigation Feeling may arise mainly from (a) single sen-

sations or movements, including in these what recent psycholo-

gists call their tone

^

01 it may be chiefly determined by (h) some
combination or arrangement of these primary presentations

—

hence what might be stvled the lower aesthetic feelings We have

thus among primary’ presentations a more material and a

more formal cause or ground of feeling The mere representation

of these sources of feeling involves nothing of moment . the idea

of a bright colour or a bitter taste has not definiteness or intensity

enough to produce feeling, and the' ideal presentation of a

harmonious arrangement of sounds or colours does not in itself

differ essentially as regards the feeling it occasions from the

actual presentation When we advance to the level at which

there occur ideas more complex and more highly representative

—or re-representative, as Spencer would say^—than any we
have yet considered we can again distinguish between mateiial

and formal grounds of feeling To the first we might refer,

eg, {c) the egoistic, sympathetic, and religious feelings, this

class will probably require but brief notice. The second, con-

sisting of {d) the intellectual and {e) the higher aesthetic feelings,

IS psychologically more important There is a special class of

* Sec Spencer, Data of Ethics, chs 1 -iv
,
G H. Schneider,

Fretid und Leid des Menschengeschlechts, ch i
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feeling^, which might be distinguished ftotrt all the preceding as

reflex, smce they cirisc from the memory' or expectation of feelings;

but in fact these are largely involved in all the higher feelings,

and this brief reference to them will' suffice, of such hope, fear,

regret arc e'^amples

a The quality and intensity as well as the duration and

frequency of a sensation or movement all have to do with

SeoBMHoot determining to what feeling it gives rise It will

mnd Move- be bcsjt to leave the last two out of account for a time
men/#. Apart from these, the pleasantness or painfulneS:>

of a movemeint appears to depend solely upon its intensity,

that is to say, upon the amount of effort necessary to effect it,

m such wise that a certain amount of exertion is agreeable

arid any excess disagreeable Some sensations also, such as

those of light and sound, are agreeable if not too intense, their

pleasantness increasing with their intensitv up to a certain point,

on nearing which the feeling rapidly changes and becomes
disagreeable or even painful. Other sensations, as bitter tastes,

eg

,

ate naturally unpleasant, however faint—though we rrtust

allow the possibility of an acquired liking for moderately bitter

or pungent flavours But m everv case such sensations produce

unmistakable manifestations of disgust, if at all intense. Sweet
tastes, on the other hand, however intense, are pleasant to an

unsphiled palate, though apt before long to become mawkish,

like
‘‘ sweetest honey, loathsome m his own deliciousness,^^ as

confectioners’ apprentices are saia soon to find The painfulness

of all painful sensations or movements increases with their

mtensity without any assignable maximum being reached

A comparison of examples of this kind, which i<- would be

tedious to describe more fully and which are indeed too familiar

to need much description, seems to show (1) thrt, so far as feeling

IS determmed by the intensity of a presentation, there :s pleasure

so long as attention can be adapted of accommodated to the
presentation, and pain so soon as the intensity is too groat for

this, and (2) that, so far as feeling is determined by the quality

of a presentation, those that arc pleasurable enlarge the field of

consciousness and introduce or agreeably increase m .ntensity

certain organic sensations, while those that are painful < ontract

the field of consciousness and introduce or disagreeably mcrca^^e

iri intensify certain organic sensations There are certain other

hedonic effects due to quality, the examination of whu h we'must
for the present defer Meanwhile as to the first point it may be

suggested, as at any rate a working hypothesis, that in itself any
and every simple sensation or movement is pleasurable if there

IS attention forthcoming adequate to its intensity. In the earliest

and simplest phases of life, m which the presentatiomcontmuum
IS but little differentiated, it is reasonable to suppose that

variation m the mtensity of presentation prejxmderates over

changes in the quality of presentation, and that to the s^trte

extent feeling is determined by the former and not bv the latter.

And, whereas this dependence on intensity is invariable, there

IS no ground for supposing the quality of any primary presen-

tation, when not of ejtcessive intensity, to be invariably dis-

agreeable, the changes above-mentioned in the hedonic effects

of bitter tastes, sweet tastes, or the like tend rather to prove the

contrary I'his brings us to the second point, and it requires

some elucidation We need hefe to call to fnind the continuity

of oiir presentations and especiWly the existence of a background
of organic sensations or somatic consciousness, it is Variously

termed By the time that qualitatively distmet presentations

have been differentiated from this Common basis it becomes
possible for any of these, without having the intensity lequisite

to aff^t feeling directly, to Change it indirectly by means of the
systemic sensations accompanying them, of, in other words, by
their tone The physiological concomitants of these changed of

somatic tone are Ufgely reflex movements or equivalents of

movcm<6nts, such as alterations in circulatoiy, respiratory and
excretofy processes Such movements are psychologically
movements ho longer, and' are rightly regarded as pertaining
wholly to the sensory division of presentations. But originally

it may have been otherwise To us now, theee organic reflexes

seem but part and parcel of the special sensation whose tone they

form, and which they accompany even when that sensation,

so fkr Its mere mtensity goes, might be deemed mdiffenent.

Biit pefhaps at first the special qualities that are now throughout

unpleasant may have be^n always presented with an excessive

intensity that would be painful on this score alone, and the

reflexes that at present pertain to them may then have been
psychologically the expression of this pain ^ At any rate it is

manifestly unfair to refuse either to seek out the primitive effects

of the sensations m question and allow for the workmgs of

heredity, or to reckon this accompanying .systemic feeling as part

of them. The latter seems the readier and perhaps, too, the

preferable counse. A word will now suffice to explain what is

meant by enlarging and contracting the field of consciousness and
agreeably increasing or decreasing certain elements therein.

The difference m point is manifest on comparing the flow of

spirits, biiovancy and animation which result from a certain

duration of pleasurable sensations with the lowness or depression

of spirits, the gloom and heaviness of heart, apt to ensue from

prolonged physical pain Common language, in fact, leaves us

no choice but to describe these contrasted states by figures which
dearly imply that they differ m the range and vanety of the

piesentations that make up consciousness, and m the quickness

with which these succeed each other.2 It is not merely that in

hilarity as contrasted with dejection the tram of ideas takes a
wider sweep and shows greater livelmcss, but as it were at the

back of this, on the lower level of puiely sensory^ experience,

certain organic sensations which are ordinarily indifferent

acquire a gentle mtensity, which seems by flowing over to quicken
and expand the ideational stream as we sec, for instance, in

the effects of mountain air and sunshme. Or, on the other hand,

these sensations become <0 violently intense as to drain off ancl

nguU all available energy in one monotonous corroding care, an
oppressive weight which leaves no place for free movement, no
life or leisure to respond to what are wont to be pleasurable

solicitations 3

As regards the duration and the frequency of presentation,

It IS in general true that the hedonic effect soon attains its maxi-
mum, and then, if pleasant, rapidlv declines, or even changes

to Its opposite Pams m like manner decline, but mom slowly-

itnd without m the same sense changing to pleasures The like

holds of too frequent repetition. Physiological explanation

of these facts, good as far as it goes, is, of course, at once forth-

coming sensibility is blunted, time is required for restoration,

and so forth
,
but at least we want the psychological equivalent

of all this. In one respect we find nothing materially new; so

' In the lowly organisms that absorb food diiectly through the
skin such bitter juices as exist naturally might at once produce very
violent effects—-comparable, say, to scalding

,
and the reflexes

then established may have been continued by natural selection so as
to save from poisoning the higher organisms, whose absorbent
surfaces arc mtcmal and only guarded in this way by the organ of
taste Some light is thrown on questions of this kind by the very
interestmg experiments of f)r Romanes, for a general account of

these sec his Jelly-fish, Star-fish, and Sea-urchins

,

ch ix.

** This is one among many cases in which the study of a vocabulary
IS full of instruction to the psychologist The reader who will be at
the trouble to compare the parallel columns under the heading
“ Passive Affections," in Roget's Thesaurus of English Words and
Phrases, will find ample proof both of this general statement and ol
what is said above in the text

^ Observation and experiment show that the physical signs of pain
in the higher animals consist in such changes as a lowered and
weaker pulse, reduction of the surface temperature, quickened
respiration dilatation of the ins, and the like And so far as can be
ascertained these effects are not altogether the emotional reaction

to pain but in largo measure its actual acconmaniments, the physical
side of what wo have called its tone The following is a good descrip-
tion of these general characteristics of feeling • " En m#me temps^
il se fait tino S6nc de mouvements g6n6raux de flexion, commo si

I'animal vouUit se rendre plus petit, et offrir moms de surface k la

douleur. II ost Int6re9sant de remarquer quo, ;;.our Thomme comme
pour tdus les animaux, on retrouve ecs mfimes mouvements g6ndraux
do flexion ot d'extension r6pondant aux sentiments diff^rents do
plaisir et de la douleur. Le plaisir r6pond k un mouvement d'^pa-
nouissemcnt, de dilatation, d 'extension. Au contraire, dans la

douleur, on se rapetisse, on se referme sur soi, e'est un mouvement
g^6ral de flexion " (C. Riohet, VHomme et VIntelligence la douteufy

p 9)
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far as continued presentation entails diminished intensity we
have nothing but diminished feding as a consequence, so far

as Its continued presentation entails satiety the tram of agreeable

accompaniments ceases m which the pleasurable tone consisted

But m another way long duration and frequent repetition

produce indirectly certain characteristic effects on feeling in

consequence of habituation and accommodation. We may get

used to a painful presentation m such wise that we cease to be

conscious of it as positively disagreeable, though its cessation

IS at once a source of pleasure, in like manner we come to

require things simply because it is painful to be without them,

although their possession has long ceased to be a ground of

positive enjoyment This loss (or gam) consequent on accom-

modation ^ has a most important effect m changing the sources

of feeling : it helps to transfer attention from mere sensations to

what we may distinguish as interests

b. Certain sensations or movements not separately unpleasant

become so when presented together or in immediate succession,

combina-
contrariwise, some combinations of sensations

tions oi^’ of movements may be such as to afford pleasure

SettMatioas distinct from, and often greater than, any that
mniiot separately yield Here again we find that in
Movtmeaia,

cases the effect seems mainly to depend on
intensity, in others mainly on quality. (i

)
As instances of the

former may be mentioned the pleasurableness of a rhvthmic
succession of sounds or movements, of symmetrical forms and
curved outlines, of gentle crescendos and diminuendos in sound,

and of gradual variations of shade in colour, and the pamfulness
of flickering lights, “ beats m musical notes, false time, false

steps, false quantities, and the like In all these, whenever the

result IS pleasurable, attention can be readily accommodated

—

is, so to say, economically meted out, and, \Nhenever the result

IS painful, attention is surprised, balked, wasted Thus we can

make more movements and with less expenditure of en€a*gy

when they are rhythmic than when they are not, as the perform-

ances of a ball-room or of troops marching to music amply
testify. Of this economy we have also a sinking proof in the

case with which ihy'thmic language is retained (ii
) As instances

of the latter may be cited those arrangements of musical tones

and of colours that are called harmonious or the opposite.

Harmony, however, must be taken to have a different meaning
in the two cases When two or three tones harmonize there

results, as is well known, a distinct pleasure over and above any
pleasure due to the tones themselves On the other hand, tones

that are discordant are unpleasant m spile of any pleasantness

they may have singly Besides the negative condition of

absence of beats, a musical interval to be pleasant must fulfil

certain positive conditions, sufficiently expressed for our purpose

by saymg that two tones are pleasant when they give nse to

few combination-tones, and when among these there arc se\ cral

that coincide, and that they are unpleasant when they give rise

to many combination-tones, and when among these there are

few or none that coincide Too many tones together prevent

any from bemg distinct But where tones coincide the number
of tones actually present is less than the number of possible

tones, and there is a proportionate simplification, so to put it

:

more is conunanded and with less effort. An ingenious writer ^

on harmony, in fact, compares the confusion of a discord to

that of trying to reckon up a sum in one’s head and failing

because the numbers are too high A different explanation

must be given of the so-called harmonies of colour The pleasur-

able effect of graduations of colour or shade—to which, as

Ruskin tells us, the rose owes its victonous beauty when com-
pared with other flowers—has been already mentioned • it is

rather a quantitative than a qualitative effect. What we aie

^ It has been definitely formulated, but in physiological language,
by Bain as the Law of Novelty • “ No second occurrence of any
great shock or stimulus, whether pleasure, pain, or mere excite-
ment, IS over fuUy equal to the first, notwithstanding tliat full tune
has been given for the nerves to recover from their exhaustion **

{Mtnd ana Body^ P* 51)* Cf. also his Emotions and Will, 3rd ed ,

P 83
® Preycr, Akustische VnttYsuchungen, p 59
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now concerned with are the pleasurable or painful combinations
of different ungraduated colours A c ^mpanson of these seems
to justify the general statement that those colours yield good
combinations that are far apart in the colour circle, while those

near together are apt to be discordant. The explanation given,

VIZ that the one arrangement secures and the other prevents

perfect retinal activity, seems on the whole satisfactory

—

especially if we acknowledge the tendency of all recent mvesti-

gations and distinguish sensibility to colour and sensibility to

mere light as both psychologically and physiologically two
separate facts Thus, when red and green are juxtaposed, the
red increases the saturation of the green and the green that of
the red, so that both colours are heightened m brilliance. But
such an effect is only pleasing to the child and the savage; for

< 1 vilized men the contrast is excessive, and colours less completely

opposed, as red and blue, are preferred, each being a re.st from
the other, so that as the c>e wanders to and fro over their border
different elements are active by turns Red and orange, again,

are bad, m that both exhaust m a similar manner and leave the
remaining factors out of play

c The more or less spontaneous workings of imagination, as

well as that direct control of this working necessary to thinking

in the stricter sense, are always productive of pam
or pleasure in varying degrees. 1 hough the

position of the higher intellectual processes has

not yet been reached, there will be no inconvenience m at

once taking account of their effects on feeling, since these are

fairly obvious and largely independent of any analysis of the

processes themselves It will also be convenient to include

under the one term “ mlellectual feelings,’^ not only the feelings

connected with certainty, doubt, perplexity, comprehension,

and so forth, but also what the Herbartian psychologists—^whose

work m this department of ps} chology is classical—have called

par excellence the formal feelings—that is to say, feelings which
they regard as entirely determined by the form of the flow of

ideas, and not by the ideas themselves. Thus, be the ideas

what they may, when their onward movement is checked by
divergent or obstructing lines of association, and esp>eciaUy

when in this manner we are hindered, say, from recollecting

a name or a quotation (as if, ^ g ,
the names of Archimedes,

Anaximenes and Anaximandei each arrested the clear revival

of the other), we are conscious of a certain strain and oppressive-

ness, which give way to momentary relief when at length what is

wanted rises into distmct consciousness and our ideas resume
their flow. Here again, too, as m muscular movements, we have
the contrast of exertion and facility, when thoughts refuse to

flow ” and we work “ invita Minerva,” or when the appropriate

ideas seem to unfold and display themselves before us like a

vision before one inspired. To be confronted with propositions

we cannot reconcile—t e w ith what is or ajjpears mconsisteat,

false, contradictory—^is apt to be painful; the recognition of

truth or logical coherence, on the other hand, is pleasurablo-

The feeling in either case is, no doubt, greater the greater our

interest in the subject-matter
;
but the mere conflict of ideas as

such IS in itself depressing, while the discernment of agreement,

of the one in the many, is a distmct satisfaction. Now m the

one case we are conscious of futile efforts to comprehend as one

ideas which the more distinctly we apprehend them for the pur-

pose only prove to be the more completely and diametncaUy

opposed : we can only affinn and mentally envisi^ the one by
denying and suppressing the representation of the other, and

yet we have to stnve to predicate both and to embody them
together in the same mental image. Attention is like a house

divided against itself * there is effort but it is not effective, for

the field of consciousness is narrowed and the flow of ideas

arrested When, on the other hand, we discern a common
principle among diverse and apparently disconnected par-

ticulars, instead of all the attention we can command bemg
taxed in the separate apprehension of these disjecta membra,”

they become as one, and we seem at once to have at our disposal

resources for the command of an enlarged field and the detection

of new resemblances.
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d. Closely related to these formal intellectual feelings are

certain of the higher aesthetic feelings A reference to some

Higher ^f the commonplaces of aesthetical writers may be

Aeatbetic suflicient briefl> to exhibit the leading characteristics
Peeiiagt. of these feelings There is a wide agreement among
men in general as to what is beautiful and what is not, and

it IS the business of a treatise on empirical aesthetics from an
analysis of these matters of fact to generalize the pnnciples of

taste— to do, in fact, for one source of pleasure and pain what
we are here attempting in a meagre fashion for all And these

principles are the more important in their bearing upon the

larger psychological question, because among aesthetic effects

are reckoned only such as are pleasing or otherwise in themselves,

apart from all recognition of utility, of possession, or of ulterior

gratification of any kind whatever. Thus, if it should be objected

that the intellectual satisfaction of consistency is really due to

its utility, to the fact that what is incompatible and incompre-

hensible IS of no avail for practical guidance, at least this objec-

tion Will not hold against the aesthetic principle of unity tn

variety In accordance with this primary maxim of art critic ism,

at the one extreme art productions are condemned for monotony,

as incapable of sustaining interest because “ empty,
’ “ bald

and “ poor ”, at the other extreme they are condemned as too

incoherent and disconnected to furnish a centre of interest

And those are held as so far praiseworthy in which a variety of

elements, be they movements, forms, colours or incidents,

instead of conflicting, all unite to enhance each other and to

form not merely a mass but a whole Another principle that

serves to throw light on our inquiry is that which has been

called the principle of economy,^ viz that an effect is pleasing in

proportion as it is attained by little effort and simple means
I he brothers Weber in their classic work on human locomotion

discovered that those movements that arc aesthetically beautiful

are also physiologicuilly correct, grace and ease, in fact, ere well-

nigh synonymous, as Herbert Spencer points out, and illustrates

by apt instances of graceful attitudes, motions and forms Tlie

same writer, ^ again, in seeking for a more general law underlying

the current maxims of writers on composition and rhetoric v) .ed to

a special formulation of this principle as applied to style, viz that
‘‘ economy of the recipient’s attention is the secret of effect

”

Perhaps of all aesthetical principles the most wide-reai hing,

as well as practically the most important, is that whuh explains

aesthetic effects by association Thus, to take one example
where so many are possible, the croaking of frogs and the mono-
tonous dittv of the cuckoo owe their pleasantness, not diiectly

to what they are m themselves, but entirely to their intimate

association with springtime and its gladness. At first it might

seem, therefore, that in this principle there is nothing fresh that

IS relevant to our present inquiry, since a pleasure that is only

due to association at once carries back the question to its sources,

SO that m asking why the spring, for example, is pleasant we
should be returning to old ground. But this is not altogether

true
,
aesthetic effects call up not merely ideas but ideals A great

work of art improves upon the real in two respects . it intensifies

and it transfigures It is for art to gather into one focus, cleared

from dross and commonplace, the genial memories of a life-

time, the instinctive memories of a race, and, where theory can
only classify and arrange what it receives, art—in a measure free

from “ the literal unities of time and place ”—creates and glorifies

Still art eschews the abstract and speculative, however plastic

in its hands, the material wrought is always that of sense. We
have already noticed more than once the power which primary
presentations have to sustain vivid re-presentations, and the
bearing of this on the aesthetic effects of works of art must be
straightway obvious. The notes and colours, rhymes and
rhythms, forms and movements, which produce the lower
aesthetic feelings also serve as the means of bringing into view,

‘ Cf FecUner, Vorschule der Aesihettk, u 2O3 Fechner's full
style for it is

** I^ncip der dkonomischen Verwendung der Mittel
Oder des kleinsten Kraftmasscs

**

* Essays, Scienhfic, PoUUcal and Speculative, vol. 11 , Ess 1 and

and maintaming at a higher level of vividness, a wider range and
flow of pleasing ideas than we can ordinarily command.
When we reach the level at which there is distinct self-

consciousness (cf § 44), we have an important class of

feelings determined by the relation of the piesenta- Bgoisticand
tion of self to the other contents of consc lousncss Sociaiiatic

And as the knowledge of other selves advances pan Peelings,

passu with that of one’s own self, so along with the egoistic

feelings appear certain social or altruistic feelings The two
have much in common, m pride and shame, foi example,

account is taken of the estimate other persons form of us

and of our regard for them; while, on the other hand, when
we admire or despise, congratulate or pity another, we have

always present to our mind a more or less definite concep-

tion of self m like circumstances It will therefore amply
serve all the ends of our present inquiry if we briefly survey
the leading chaiactenstics of some contrasted egoistic feel-

ings, such as sclf-complacency and disappointment When a

man is pleased with himself, his achievements, possessions or

circumstances, such pleasure is the result of a comparison of his

present position m this respect with some former position or with

the position of someone else Without descending to details,

we may say that two prospects are before him, and the larger

and fairer is recognized as his own Undei disappointment or

reverse the same two pictures may be present to his mind, but

accompanied by the certainty that the better is not hia or is his

no more So far, then, it might be said the contents of his

consciousness are in each tase the same, the whole difference

Ivim^ m the different relationship to self But this makes all

the difference even to the contents of his consciousness, as we
shall at once sec if wc consider its active side Even the ldle^t

and most thoughtless mind teems with intentions and expetta-

tions, and m itb piospcnty, like the fool in the paiable, thinks

to pull down Its barns and build grcatci, to take its ease, eat,

drink and be men/ The support of all this pleasing show and
these far-rcaching aims is, not the bare knowledge of what
abundance will do, but the reflection—These many goods are

mine In mind alone final causes have a place, and the end can

produce the beginning, the prospect of a summer makes the
present into spring But action is paralysed or impossible

when the means evade us. In so far as a man’s life consists m
the abundance of the things he posses^eth, we see then why it

dwindles \/ith these The like nolds wheie sclf-complacency or

displicen^y rests on a sense of personal worth or on the honour
or affection of others

32. Wc are now at the end of our survey of certain typical

pleasurable and painful states The answer to our inquiry

which It seems to suggest is that there is pleasure

in proportion as a maximum of attention is effectively

exercised, and pain in proportion as such effective

attention is frustrated by distractions, shocks, or incomplete

and faulty adaptations, or fails of exercise, owing to the narrow-

ness of the field of consciousness and the slowness and smallness

of Its changes. Something must be said m explication of this

formula, and certain objections that might be made to it must
be considered. First of all it implies that feeling is determmed
partly by quantitative, or, as we might say, material conditions,

and partly by conditions that are formal or qualitative. As
regards the former, both the intensity or concentration of atten-

tion and Its diffusion or the extent of the field of consciousness

have to be taken into account Attention, whatever else it is,

is a limited quantity

—

Plunbiis intentus minor est ad singula sensus

—

to quote Hamilton’s pet adage. Moreover, as we have seen,

attention requires time. If, then, attention be distributed over

too wide a field, there is a corresponding loss of intensity, and
so of distinctness : we tend towards a succession of indis-

tinguishables—indistinguishable, therefore, from no succession.

We must not have more presentations in the field of conscious-

ness than will allow of some concentration of attention ; a
maximum diffusion will not do. A maximum concentration,

in like manner—even if there were no other objection to it

—
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would seem to conflict with the general conditions of conscious-
ness, inasmuch as a single simple presentation, however intense,

would admit of no differentiation, and any complex presentation
IS in some sort a plurality The most effective attention, then,
as regards its quantitative conditions, must he somewhere
between the two zeros of complete indifference and complete
absorption If there be an excess of diffusion, effective atten-
tion will increase up to a certain point as concentration increases,

but beyond that point will decrease if this intensification con-
tinues to increase, and vice versa if there be an excess of con-
centration But, inasmuch as these quantitative conditions
involve a plurality of distinguishable presentations or changes
m consciousness, the way is open for formal conditions as well.

Since different presentations consort differently when above
the threshold of consciousness together, one field may be wider
and yet as intense as another, or mtenser and yet as wide, owing
to a more advantageous arrangement of its constituents ^

The doctrine here developed, viz that feeling depends on
efficiency, is in the main as old as Aristotle, all that has been

done IS to give it a more accurately psychological

Pieasuns. ^^Pression, and to free it from the implications of

the faculty theory, in which form it was expounded
by Hamilton Of possible objections there are at least two
that we must anticipate, and the consideration of which
will help to make the general view clearer First, it may
be urged that, according to this view, it ought to be one con-

tinuous pain to fall asleep, since in this state consciousness

IS rapidly restricted both as to intensity and range This state-

ment is entirely true as regards the intensity and substantially

true as regards the range, at least of the higher consciousness

certain massive and agreeable organic sensations pertain to

falling asleep, but the variety of presentations at all events grows
less But then the capacity to attend is also rapidly declining,

even a slight intruding sensation entails an acute sense of strain

m one sense, m place of the massive pleasure of repose through-
out, and any voluntary concentration either in order to move
or to think involves a like organic conflict, futile effort, and arrest

of balmy ease There is as regards the more definite constituents

of the field of consciousness a close resemblance between natural

sleepiness and the state of monotonous humdrum we call tedium
or ennui, and yet the very same excitement that would relieve

the one by dissipatmg the weariness of inaction would disturb

the other by renewing the weariness of action the one is com-
mensurate with the resources of the moment, the other is not

Thus the maximum of effective attention in question is, as

Aristotle would say, a maximum “ relative to us ” It is possible,

therefore, that a change from a wider to a narrower field of

consciousness may be a pleasurable change, if attention is more
effectively engaged Strictly speaking, however, the so-called

negative pleasures of rest do not consist in a mere narrowing of

the field of consciousness so much as in a change in the amount
of concentration. Massive organic sensations connected with

restoration take the place of the comparatively acute sensations

of jaded powers forced to work. We have, then, in all cases to

bear in mind this subjective relativity of all pleasurable or

painful states of consciousness

1 As it IS impossible to say that any distinguishable presentation
is absolutely simple, the hypothesis of subconsciousness would
leave us free to assume that any pleasantness or unpleasantness that
cannot be explained on the score of intensity is due to some obscure
liarmony or discord, compatibility or incompatibility, of elements not
separately discernible. But this, though tempting, is not really a
very scientific procedure If a particular presentation is pleasur-

able or painful in such wise as to lead to a redistribution of attention,

It is reasonable to look for an explanation primarily in its connexion
with the rest of the field of consciousness Moreover, it is obvious

—

since what takes place in subconsciousness can onlv be explained

in analogy with what takes place in consciousness—that, if we have
an mexplicable in the one. we must have a corresponding mex-
phcablo in the other. If the feeling produced by what comports
Itself as a simple presentation cannot be explained by what is in

consciousness, we should be forced to admit that some presentations

are unpleasant simply because they are unpleasant—an inexplica-

bility which the hypothesis of subconsciousness might push farthei

back but would not remove.

33. But there is still another and more serious difficulty to
face It has long been a burnmg question with theoretical

moralists whether pleasures differ only quantita-

tively or differ qualitatively as well, whether psycho- tf/z/er «««//.

logical analysis will justify the common distinction ^

of higher and lower pleasures or force us to recognize nothing
but differences of degree, of duration, and so forth—Oo

expounded, ^ ^ ,
by Bentham, whose cynical mot, pushpin

is as good as poetry provided it be as pleasant,’* was long a
stumbling block in the way of utilitarianism The entire issue

here is confused by an ambiguity in terms that has been
already noticed pleasure and pleasures have not the same
connotation. By a pleasure or pleasures we mean some assign-

able presentation or presentations experienced as pleasant —i e

as affording pleasure, by pleasure simply is meant this subjective

state of feeling itself The former, like other objects of know-
ledge, admit of classification and comparison • we may dis-

tinguish them as coarse or as noble, or, if we will, as cheap and
wholesome. But while the causes of feeling are manifold, the

feeling itself is a subjective state, varying only in intensity and
duration The best evidence of this lies m the general character

of the actions that ensue through feeling—the matter which
has next to engage us Whatever be the variety in the sources

of pleasure, whatever be the moral or conventional estimate

of their w'orthiness, if a given state of consciousness is pleasant

we seek so far to retain it, if painful to be rid of it we prefer

greater pleasure before less, less pain before greater This is,

m fact, the whole meaning of preference as a psychological term
Wisdom and folly each prefer the course which tlie other rejects.

Both courses cannot, indeed, be objectively preferable; that,

however, is not a matter for psychology But as soon as

reflection begins, exceptions to this primary principle of action

seem to arise continually, even though we regard the mdividual

as a law to himself Such exceptions, however, we may presently

find to be apparent only At any rate the principle is obviousK

true before reflection begins—true so long as we are dealmg
with actually present sources of feeling, and not with their

re-presentations. But to admit this is psychologically to admit
everything, at least if experience is to be genetically explained

Assuming, then, that we start with only quantitative variations

of feeling, we have to attempt to explain the development of

formal and qualitative differences in the character given to the

grounds of feeling But, if aversions and pursuits rc‘^ult from
incommensurable states of pam and pleasure, there seems no

other way of saving the unity and continuity of the subject

except by speculative assumption—the doctrine known as the

freedom of the will in its extremest form The one position

involves the other, and the more scientific course is to avoid

both as far as we can

The question, then, is How, if action depends in the last

resort on a merely quantitative difference, could it ever come
about that what we call the higher sources of feeling should

supersede the lower ? If it is only quantity that turns the

scales, where does quality come m, for we cannot say, e ^ ,
that

the astronomer experiences a greater thrill of delight w hen a

new planet rewards his search than the hungry savage in finding

a clump of pig-nuts ? Tempora mutaniur nos et mutamur tn ilhs

contains the answer in brief We shall understand this answer

better if we look at a parallel case, or what is really our own
from another point of view We distinguish between higher

and lower forms of life * we might say there is more life in a

large oyster than in a small one, other things being equal, but we
should regard a crab as possessing not necessarily more life

—

as measured by waste of tissue—but certainly as manifestmg

life m a higher form. How, in the evolution of the animal

kingdom, do we suppose this advance to have been made ^

The tendency at any one moment is simply towards more life,

simply towards growth, but this process of self-conservation

imperceptibly but steadily modifies the self that is conserved.

The creature is bent only on filling its skin, but m doing this

as easily as ma\ be it gets a better skin to fill, and accordingly

seeks to fill it differently. Though cabbage and honey are what
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they were before, they have changed relatively to the grub now

It has become a butterfly. So, while we are all along preferring

a more pleasurable state of consciousness before a less, the

content of our consciousness is continually changing; the

greater pleasure ^till outweighs the less, but the pleasures to be

weighed are either wholly different, or at least are the same for

us no more What we require, then, is not that the higher

pleasures shall always afforf greater pleasure than the lower

did, but that to advance to the level of life on which pleasure

IS derived from higher objects shall on the whole be more pleasur-

able and less painful than to remain behind And this condition

seems provided m the fact of accommodation above referred

to and m the important fact that attention can be more effec-

tively expended by what we may therefore call improvements

m the form of the field of consciousness. But when all is said

and done a certain repugnance is apt to arise against any associa-

tion of the differences between the higher and lower feelings

with differences of quantity Yet such repugnance is but

another outcome of the common mistake of supposing that tlie

real is obtained by pulling to pieces rather than by building up

No logical analysis—nay, further, no logical synthesis—^is

adequate to the fullness of things. For the rest, such aversion

IS wholly emotional, and has no more an intellectual e.ement

m it than has the disgust we feel on first witnessing anatomical

dissections.^

’Emotion and Emotional Expression

34 We now pass from the causes of feeling to its effects.

We have assumed (§ 7) that the simplest and earliest o. these

effects are to be found in the various bodily move-

ments commonly described as the expression or^
* manifestation of emotion. But in a notorious

article, entitled ‘‘ What is an Emotion ? ” Professor James
attempted to turn this, the common-sense position, upside

down Before proceeding we must, therefore, examine his

alternative theorj" “ Common sense says : we lose our for-

tune, are sorry and weep, we meet a bear, are frightened

and run, we are insulted by a nval, are angry and strike’^

But, Professor James continues, “ the hjq^othcsis here to be
defended says that this order of sequence is incorrect that the

one mental state is not immediately induced by the other, that
the bodily manifestations must first be mterposed between, and
that the more rational statement is that we feel sorry because
we cry, angry because we stnke, afraid because we tremble,
and not that we cry, strike or tremble because we are sorry,

angry or fearful, as the case may be '' In a word, whereas it

IS commonly supposed that the emotion precedes and produces
the expression, it seems here to be mamtained that the expres-

sion precedes and produces the emotion But the sequence
denied in the first case is a psychological sequence, the sequence
maintained in the second is a physiological sequence The
subject’s experiences of the bodily expressions is here the
emotion, and these are physically, not psychically, determined
** They are sensational processes,” says Professor James;
** processes due to inward currents set up by physical happen-

The new theory is, then, in part psychological, m part psycho-
physical. As to the first part, which the author calls “ the
vital point of the w'hole theory,” it consists mainly in expos ng
the ambiguity of the phrase ” bodily expression of an emotion ”

—a phrase which is liable to mislead us into fancying that
* ” To look at anything m its dements makes it appear hiferior to

what it soems as a whole. Uosolvo the statue or the building into
stone and tne laws of proportion, and no worthy causes of the fcMrmer
beautiful result seem now left bdimd So, also, resolve a virtuous
act into the passions and some quantitative law, and it seems to be
rather destroyed than analysed, though after all what was there else
It coidd be resolved mto ? Sir A Grant, Aristotle’s Ethics, Essay
IV., ” The Doctrine of the Mean,” i. 210 (2nd «1 ).

> Mind (1884), IX. 188 sqq ; and, Principles of Psychology,
ch XXV Very similar views were advanced mdepcndently ana
ahnbst at the same time by the Danish physidogist C. Lange,
hence the name James-Lange theory, by which their views are
commonly known. Of Lange's work a Gorman translation was
published m X887.

emotion, like thought, may be antecedent to, or independent of,

any expression or utterance. My fear or anger may chance

to be expressive to another, but they arc of necessity impressive

to me ” A disembodied human emotion is a sheer nonentity.”

In so far as I have a certain emotion, in so far I have ” the

feelings of its bodily symptoms.” This is true, not to say trite,

but how do these symptoms arise ? With this question we
pass to the psychophysical side of the theory, and here it be-

comes perplexing, and is itself perplexed; for to this question

it IS driven to return two distinct and divergent answers

First, we arc told that it is not the emotion that gives nse to

the bodily expression, but that, on the contrary, “ the bodily

changes follow directly the perception of the existing fact,”

It being beyond doubt ‘‘ that objects do excite bodily changes

by a preorganized mechanism ” Again • ” EarJi emotion is,”

for Professor James, ” a resultant of a sum of elements, and
each element is caused by a physiological process of a sort

already well known The elements are all organic clianges,

and each of them is the reflex effect of the extsUng objeetj^ The
old attempts at classification and description being contemp-

tuously dismissed as belonging only to “ the lowest stage of

science,” we arc informed that now we step from a superficial

to a deep order of inquiry The questions now are cau<!al
'

Just what changes does this object and what changes does

that object excite?’ and ‘How come they to excite these

particular changes, and not others ?
’ ” But we have not had

to wait for the James-Lange theory to raise these questions,

and surely there are none that bring out its defects more
glaringly “ Objects ” that determine bodily changes by means
of preorganized mechanism and without psychical interposition

might fanly be taken to be physical objects, and indeed the

whole process is expressly described as reflex, But only very

slovenly physiologists talk of “ objects ” exciting reflexes

it 13 inexact even to say that sensations do so All that reflex

action requires is a sitmidas, ” The essence of a reflex action,”

says Foster, “ consists m the tiansmutation, by means of the

irritable protoplasm of a ner\e-(ell, of afferent into cffeient

impulses.” Let Professor James be confi onted first by a chained

bear and next by a bear at large . to the one object he pieseots

a bun, and to Uic other a clean pair of heels
; or let him first be

thrilled by a Beethoven symphony and then by a Raphael
Madonna. Will he now undertake to account, in terms of

stimuli and their reflex effects, for theveiy different results of

the similar “ causes ” in the one case, or for the similar results

of the very different ” causes ” in the other ? Such a challenge

would certainly be declined, and Professor James would remind
us that m his nomcnclatuie “ it is the total situation on which
the reaction of the .subject is made ” ^ But there is just a world
of difference between “ object stimulus transformed by
preorganized mechanism into an efferent discharge, and object ”

« total situation to which the subject reacts. The attempt to

explain emotion causally on the lines of the former meaning
lands us in the conscious automaton theory, with which we
must deal presently . this Professor James rejects The latter

meaning, on the other hand, involves the recognition of the

subject’s attitude as essential to the reaction, and of this as

determined by pleasure, pain or by some ” interest ” resting

ultimately on these. Such, with scarcely an exception, has
always been, and still remains, the analysis of emotion in vogue
among psv chologists. It brings to the fore a new category,

that of worth or value, one wholly extraneous to the physio-
logist’s domain, and repugnant to the mechanical analogies

wnich are there in place. No doubt such a concept is attained

only by reflexion, but the experiences from which it is drawn,
the affective states and the conative tendencies of the subject

experiencing, must have preceded. From this central stand-

point alone the objective situation has a worth which explains

the subject’s attitude, and here alone can we find the clue which

• " Physical Basis of Emotion/^ Psychological Review (1804), P* 5 ^^
In this reply to criticisms Professor James is supposed to have
modified his views it would be nearer the truth to say that he has
made admission® ihcompatible with them.
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will enable us to answer the questions of cause that Professor

James propounds.

The experimental investigations of Mosso, F6r6, T-ehmann, and
others have shown that the vaso^motor and such like bodily
changes as are prominent in emotional excitement are prc^scnl ,iIho

to some extent in aU forms ol conscious activity The more un-
wonted and interesting the situation, the more diiTused movements
pfedominj-te over movements that are purposive

,
the further

assimilation, both on the cognitive and the reactive side, has ad-
vanced, the more diffusion is replaced by restriction and adapta-
tion But we are not warranted in sc|>arating these factors of
voluntary activity into distinct processes, as the physiologist, foi
example, separates the functions of striped and unstriped muscle
Unless we are prepared to treat aV activity as reflex—as the
physiologist may quite well do, if he kcqi stnctly tx> his own point
of view—it docs not seem possible to regard emotional expression
as so much organic sensation with whuh puiposive movement has
nothing to do No doubt this connexion of vegetal and animal
functions remains one of the ol^sciirest in all psycho-biology, though
its IcleologiCiil fitness is obvious enough

Ncvei tildes Professor James's mam position is that an emotion
IS but a sum of organic sensations, and in order to establish this

he IS led to the second and very different statement which we have
now to examine Here, so far from suggesting inquiries as to the
“ objects " that excite emotion, his point is to maintain that in

so far as the bodily cause is set up, be the means uhat they may,
in so far the emotion is present ^ And here, at length, the con-
tention IS exj^licit Emotions are a certain complex of organic
sensations, and such complexes cure emotions the two are not
mcicly coexistent, they are idcnticaJ. The exciting object is thus,
after all, physiological

,
that is to say, it is whatever stimulus sets

up the sensations Tt cannot be psychological, “ the total situation
for the reacting subject," for in this sense the emotion, it is main-
tained, may be " objectless " In support of his position Professor
fames hist of all cites pathological cases of such objectless emotion
He next follows up these with accounts of other case*s in which
emotional apathy seemed to keep pace with sensory anaesthesia,
arguing that, according to his theory, a subject absolutely anaesthetic
should also be incapable of emotion, although “ emotion-inspinng
objects nught evoke the usual bodily expression from him

"

Whether any testimony from lunatics, hypnotics and other minds
diseased could suffice to establish this novel doctrine is q^ucstionable
that the evidence so far adduced is insufficient, Professor James
himself seems to allow There arc some four or five of the apathetic
cases altogether three of them are regarded by the mental patho-
logists who dcsctibc them as advcise to Professor James's theory^
Qt the fourth case, reported by a pathologist on Professor James's
side, the lifter hirnstlf camlidly observes, "Wo must remember
that the patient's inemotmty may liave been a co-ordinate result

wdh the anaesthesia ol his neural lesions, and not the anaesthesu's
mere cfft'ct " This missing link in the argument is supplied by the
expjrimcnts of Professor Sherrington,* and these show conclusively
tlidt normal emotional states are possible along with complete
visceral ana< sthesia As to ('motional excitement induced by intoxi-
cation 01 disca.se, and so far groundless^ the most that cau s ifcly be
said IS that the object may be vague, ill-dcluied and shifting, but
not that it is absent altogether States of pliysical exaltation,
dc^pression or irritability icadily arouse by association apin'()j)riate

troupes of imagery, only when they iaul of this are we entitled to
say that there is no object, and llien we must add that there is also
no emotion

Emotional and Conahve Action,

35, As in dealing with the causes of feehng, so we may
now m like manner proceed to inquire whetlier m its manifesta-

tions or effects there is any contrast corresponding to the

opposing extremes of pleasure and pain. We have already
seen reasons for dismissing refkx movements or movements
not determined by feehng as psychologically secondary, the
effects of habit and heredity, and for regarding those diffusive

movements that are immediately expressive of feehng as

primordial—such movements as are strictly purposive being
gradually selected or elaborated from them But some dis-

tinction IS called for among the various movements expressive

of emotion, for there is more in these than the direct effect

of feeling regarded as merely pleasure or pain. It has been
usual with psychologists to confound emotions with feeling,

because intense feeling is essential to emotion. But, strictly

1 Text-Book of Psychology p 383
® G H T Berkley, "Two Cases of General Cutaneous and Sensory

Anaesthesia without marked Psychical Implications," Brain (i8oi),
Kiv. 4^ sqq

^ " Exporimenta on th/t Value of Vascular and Visceral Factors for
the Genesis of Emotion," Proc, Soc, (1900), Ixvi 390 sqq,,
and Naturey Ixii 328 sqq.

speaking, a state of emotion is a complete state of nund, a
psychosis, and not a psyc hical element, il we may so say. Thus
in anger we have over and above pain a more or less definite

object as its cause, and a c trtain characteristic reactu e display—

'

frowns, comprcfscd lips, erect head, clenched fists, in a word,
the combative attitude—^s its effect, and similarly of other

emotions; so that generally m the particular movements
indicative of particular emotions the primary and primitive

(fic-cts of feeling arc overlaid by what Darwin has called service-

able associated habits. Tlie purposive actions of an earlier

stage of development become, though somewhat atrophied
as It were, the emotive outlet of a later stage in the circum-
stances in which our ancestors worried their enemies w'e only
show our teeth. We must, therefore, leave aside the more
complex emotional manifestations and look only to the simplest

effects of pleasure and of pain, if we are to discover any funda-

mental contrast between them.'*

Joy finds expression in dancing, clapping the hands and
meaningless laughter, and tliese actions are not only pleasurable

in themselves but such as me raise the existing

E
kasure. Attention is not drafted off or diverted,

ut rather the available resources seem reinforced,

so that the old expenditure is supported as well as the new
To tlie pleasure on the receptive side is added pleasure on
the active side The violent contortions due to pam, on the

other hand, are painful in themselves, though less intense tlrnn

the pams from which they withdraw attention, they are but
eounter-irntants that arrest or inhibit still more pamful thoughts
or sensations Thus, according to Daiwm, " sailors who are

to be flogged sometimes lake a piece of lead into their mouths
in order to bite it with their utmost force, and thus to bear the

pain " When m this way we take account of the immediate
effects as well as of the amses of feeling, we find it still more
strikingly tiue that only m pleasurable stales is there an efficient

expenditure of attention It js needless now to dwell upon
this pe>int, although any earlier mention of it would Iwdly
liave been m place But we should fail to realize the contrast

between the motor effects of pleasure and of pain if we mereh
regarded them as cases of diffusion. The mtenscr the feelmg

the mtenscr the reaction, no doubt, w^hetUer it be smiles or

tears, jumping for joy, or writhing in agony, but in the movc-
lacnls eonsequeat on pleasure the diffusion is the lesult of mere
exuberance, an overflow of good spirits, as we sometimes sav

,

and these movements, as alreadj remarked, are always com-
paratively purposeless or playfuL Even the earliest expressions

oi pain, on the contrar), seem but so many efforts to escape

from the cause of it, m them tlierc is at least the blind purpose

to flee from a definite ill, but in pleasure only the enjoyment of

[present fortune.

From Hato downwards psycliologists and niorabsts have been
fond ol discussing the relation of pleasure and pam It has bc'cn

maintained that jiain is tlic fiist and more funclamental fact, and
j>Icasure nothing but relief from jiain, and, again, on the other
side, that jdeasure is prior and positive, and pain only the negation
of pleasure So far as the mere change goes, it is obviously true
that the diminution of pam is pro tanto pleasant, and the diiiunu-

tion of pleasure pro tanto unpleasant, and if iclativity had the
unlimited range sometimes assigned to it this would be all we
could say But we must sooner or later recogmze the existence
of a campaxatively fixed neutral state, deviations from winch, ot

comparatively short duration and of sulhcicnt intensity, consti-
tute distinct states of plcasuic or pam Such states, if not of

liminal intensity, mav then be further diminished without reversing

4 Of the throe principles Darwm advances in explanation of trao-

tional expression that which he places last— perhaps because it

admits of less definite illustration— stems both chologically and
jihysiologically more fundamental than the more striking principle

of serviceable associated halnts which he places first, indeed the

following, which is bis statement of it, implies as much " Certain

actions which we itx:ognizc as expressive of certain states of mind
are the direct result of the constitution of the nervous sjstem, and
have been from the first independent of the will, and to a large extent

of habit " {Expresswn of the Fmotions, p 66). It is m illustration

of this principle too that Darwm describes ike movements expressive

of joy and grief, emotions which in some form or other arc surely

the most primitive of any
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their pleasurable or painful character The turning-point here
implied may^ of courhc, gradually change too—as a result, in fact,

of the law of accommodation Thus a long run of pleasure would
raise “ the hedonistic zero," %\hile—to the small extent to which
accommodation to pain is possible—a continuance of pain would
lower it But such admission makes no material diflerencc where
the actual feeling of the moment is alone concerned and retrospect

out of the question On the whole it seems, therefore, most re«ison-

able to regard pleasure and pain as emerging out of a neutral state,

which IS prior to and distinct from both—not a slate of absolute
indifference, but of simple contentment, marked by no special

active display But it is by refen net to such state of equilibrium or

iiraOia that we sec most clearlv the superior \ohtional cfhcacy of

pain upon which pessimists love to descant " Nobody," says
Von Hartmann, “ who had to choose between no taste at all for

ten minutes or five minutes of a pleasant taste and then five minutes
of an unpleasant taste, would prefer the last " Most men and all

the lower animals art content to kt well alone
"

To ascertain the origin and progress of purpo-»i\c cutum it

seems, then, that we must look to the effects of pain rather

than to those of pleasure. It is true that psy-

chologists not infrequenlK describe the earliest pur-

piosive movements as appetitive, or at least the>

treat appetitive and at^ersivc movements as co-ordinate and
equally primitive, pleasures being supposed to lead to actions

for their continuance as much as pains to actions for their

removal. No doubt, as soon as the connexion between a plea^'ur-

able sensation and the appropriate action is completely estab-

lished, as in the case of imbibing food, the whole process is then

self-sustainmg till satiety begins. But the point is that such
facility was first acquired under the teaching of pain— the pain

of unsatisfied hunger The term appetite ’’
is apt both by

Its etymology and its later associations to be misleading What
are properly called the “instinctive’' appetites are—when
regarded from their active side—movements determined by
some existing uneasy sensation So far as their earliest mani-

festation in a particular individual is con(erned, this urgenc)

seems almost entirely of the nature of a vts a Urge, and the

movements are only more definite than those simply expressive

of pain because of inherited pre-adaptation, on which account,

of course, they are called “ instinctive But what one mhents
another must have acquired, and we have agreed here to leave

heredity on one side and consider only the original evolution

But if none but psychological causes were at work this evolu-

tion would be v^ery long and in its early stages very uncertain

At first, when only random movements ensue, we may faiily

suppose both that the chance of at once making a happy hit

would be small and that the number of chances, the space for

repentance, would also be small. Under such circumstances

natural selection would have to do almost everything and
subjective selection almost nothing So far as natural selection

worked, we should have, not the individual subject making a

series of tnes and perfecting itself by practice, as in learning to

dance or swim, but we should have those individuals whose
structure happened to vary for the better surviving, increasmg

and displacing the rest How much natural selection, appar-

ently unaided, can accomplish in the way of complicated adjust-

ment we see in the adaptation of the form and colour of plants

and animals to their environment. Both factors, in reality,

operate at once, and it would be hard to fix a limit to either,

though to our minds natural selection seems to lose in compara-

tive importance as we advance towards the higher stages of

life.

But psychologically we have primarily to consider subjective

selection, t e first of all, the association of particular movements
with particular sensations through the mediation of feelmg

The sensations here concerned are mainly painful excitations

from the environment, the recurring pains of innutrition,

wearmess, &c
,
and pleasurable sensations due to the satisfaction

of these organic wants—^pleasures which, although not a mere
“ fillmg-up,” as Plato at one time contended, are still preceded
by pain, but imply over and above the removal of this a certain

surplus of positive good There seem only a few points to

notice (a) When the movements that ensue through pleasure

are themselves pleasurable there is ordinarily rio ground for

singling out any one, such movements simply enhance the

general enjoyment, which is complete in itself and so far

contains no hint of anything beyond. (^) Should one of these

spontaneous movements of pleasure chance to cause pain, no

doubt such movement is speedily arrested Probably the most
immediate connexion possible between feeling and purposive

action lb that in which a painful movement leads through pain

to Its own suppression. But such connexion is not very fruitful

of consequences, inasmuch as it only secures what we may call

internal training and does little to extend the relation of the

individual to its environment (^) Out of the irregular, often

conflicting movements which indirectly relieve pain some one

may chance to remove the cause of it altogether. Upon this

movement, the last of a tentative series, attention, released

from the pain, is concentrated, aud in thus way the evil and the

remedy become so far associated that on a recurrence of the
' former the many diffused movements become less, and the one

;

purposive movement more, pronounced, the one effectual way
I is at length established and the others, which were but palliatives,

disappear (d) When things have advanced so far that some
one definite movement is definitely 1 (‘presented along with the

painful sensation it remedies, it is not long before a still further

advance is possible and we have preventive movements Thanks
to the orderliness of things, dangers have their premonitions

After a time, therefore, the occ'urrence of some signal sensation

revives the image of the harm that has previously followed in

Its wake, and a movement—cither like the first, or another that

has to be selected from the random tnes of fear—occurs in time

to avert the impending ill {e) In like manner, provided the

I cravings of appetite are felt, any signs of the presence of pleasur-

able objects prompt to movements for their enjoyment or

,

appropriation In these last cases we have action determined

by percepts The cases in which the subject is incited to action

by ideas as distinct from percept require a more detailed con-

sideration, such are the facts mainly covered by the term
“ desire

’

By the time that ideas are sufficiently self-sustaining to form
trains that arc not wholly shaped by the circumstances of the

j

present, entirely new possibilities of action aie
Desire

opened up. We can desire to live again through

experiences of which there is nothing actually present to

remind us, and we can desire a new experience which as yet

we only imagine We often, no doubt, apply the term to

the simpler states mentioned under yc) m the last paragraph

:

the fox in the fable is said to have desired the grapes he vilified

because out of his reach. Again, at the other extreme it is

usual to speak of a desire for honour, or for wealth, and the

like, but such are not so much single states of mind as inclina-

tions or habitual desires. Moreover, abstractions of this kind

belong to a more advanced stage of development than that at

which desire begins, and of necessity imply more complicated

grounds of action than we can at present examine The essen-

tial characteristics of desire will be more apparent if we suppose

a case somewhere between these extremes. A busy man reads

a novel at the close of the day, and finds himself led off by a

reference to angling or tropical scenery to picture himself with

his rods packed en route for Scotland, or booked by the next

steamei for the fairyland of the West Indies. Presently, while

the ideas of Jamaica or fishing are at least as vividly imagined

as before, the fancied preparations receive a rude shock as the

thought of his work recurs. Some such case we may take as

typical and attempt to analyse it

First of all it is obviously true, at least of such more concrete

desires, that v/hat awakens desire at one time fails to do so at

another, and that we are often so absorbed or content with the

present as not to be amenable to (new) desires at all. A given

X or y cannot, then, be c*alled desirable pet se, it is only desir-

able by relation to the contents of consciousness at the moment
Of what nature is this relation ? (i) At the level of psychical

life that we have now reached very close and complete con-

nexions have been formed between ideas and the movements

necessary for their realization, so that when the idea is vividly
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present these movements are apt to be nascent. This assoua- I

lion IS the result of subjective selection

—

t e. of feeling—but

being once established, it persists like other associations indepen-

dently of it (2) Those movements are especially apt to become
nascent which have not been recently executed, which are

therefore fresh and accompanied by the organic sensations of

freshness, but also those which are frequently executed, and so

from habit readily aroused The latter fact, which chiefly

concerns habitual desires, may be left aside for a time (3) At
times, then, when there is a lack of present interests, or when
these have begun to wane, or when there is positive pain, atten-

tion IS ready to fasten on an> new suggestion that calls for more
activity, requires a change of active attitude, or promises

relief Such spontaneous concentration of attention ensures

greater vividness to the new idea, whatever it be, and to its

belongings In some cases this greater vi\idncss may suffice

This IS most likely to happen when the new idea affords

intellectual occupation, and this is at the time congenial, or with

indolent and imaginative persons who prefer dreaming to doing

(4) But when the new idea docs not lead off the penl-up stream

of action by opening out fresh channels, when, instead of this,

it is one that keeps them intent upon itself in an attitude

comparable to expectation, then we have desire In such a state

the intensity of the re-presentation is not adequate to the

intensity of the mcipieiit actions it has aroused Ihis is most
obvious when the latter are direded towarcL sensations or

percepts, and the former remains only an idea If it were
possible by ( oncentrating attention to convert ideas into

percepts, there would be an end of most desires :
“ if wishes

w'ere horses beggars would ride ’’
(5) But our voluntary power

over movements is in general of this kind . here the fiat may
become fact When we cannot hear w'e can at least listen,

and, though there be nothing to fill them, w^e tan at least hold

out our hands It would seem, then, that tfe source of desire

lies essentially in this excess of the active reaction above the

intensity of the re-prescntation (the one constituting the im-

pulse,^’ the other the “ object ’’ of desire, or the desideratum),

and that this disparity rests ultimately on the fact that move-
ments have, and sensations have not, a subjective initiative

(6) The impulse or striving to act will, as already hinted, be

stronger the greater the available energy, the fewer the present

outlets, and, habits apart, the fresher the new opening for

activity. (7) Finally, it is to be noted that, when such inchoate

action can be at once consummated, desire ends where it

begins to constitute a definite state of desire there must be

not only an obstacle to the realization of the desideratum—if

this were all we should rather call the state one of wishing

—

but an obstacle to its realization by means of the actions its

representation has aroused

However the desire may have been called forth, its intensity

IS primarily identical with the strength of this impulse to action,

Relation of kas no definite or constant relation to the amount
Desire to of pleasure that may result from its satisfaction
Feeling. feeling directly consequent on desire as a state

of want and restraint is one of paui, and the reaction which this

pain sets up may either suppress the desire or prompt to

efforts to avoid or overcome the obstacles in its way. To
inquire into these alternatives would lead us into the higher

phases of voluntary action, but we must first consider the
i elation of desire to feeling more closely

Instances are by no means wanting of very imperious desires

accompanied by the clear knowledge that their gratification

will be positively distasteful.^ On the other hand it is possible

to recollect or picture circumstances known or believed to be
intensely pleasurable without any desire for them bemg
awakened at all: we can regret or admire without desiring.

Yet there are many psychologists who maintain that desire is

excited only by the prospect of the pleasure that may arise

through its gratification, and that the strength of the desire is

proportional to the intensity of the pleasure thus anticipated

^ As such an instance may be cited Plato's story of Leontius, the
son of Aglaeon, m Rep iv. 439 fin.
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The plausibility of this doctrine rests partly upon a seemingly

imperfect analysis of what strictly pertains to desire and partly
on the fact that it is substantially true both of what we may
call “presentation-prompted” action, whuh belongs to an

earlier stage than desire, and of the more or less rational action

that comes later. In the very moment of enjoyment it may
he fairly supposed that action is sustained solely bv the pleasure

received and is proportiopal to the intensity of that pleasure.

But there is here no re-presentaticn and no seeking, the con-
ditions essential to desire, therefore, do not apply. Again,
m rational action, where both are present, it may be true
—to quote the words of an able advocate of the view here
controverted— that “ our character as rational beings is to
desire everything exactly according to its pleasure value.”*
But consider what such conceptions as the good, pleasure value
and rational action involve Here we have foresight and
calculation, legard for self as an object of permanent interest—
Butler’s cool self-love, but desire as such is blmd, without either

the present certainty of sense or the assured prevision of reason.
Pleasure in the past, no doubt, has usually brought about
the association between the representation of the desired objeci:

and the movement for its realization, but neither the recollec-

tion of this pleasuie nor its anticipation is necessary to desire,

and even when present they do not determine what urgency
It will have The best proof of this lies m certain habitual

desires. Pleasures are diminished by repetition, whilst habits

aie strengthened by it, if the intensity of desire, therefore,

were prop<^rlioned to the “ pleasure \alue ” of its gratification,

the desire for renewed gratification should dimmish as this

pleasure grows less, but, if the present pain of restraint from
action determines the intensity of desire, this should intrease

as the action becomes habitual And observation seems to

show that, unless prudence suggests the forcible suppression

of such belated desires or the active energies themselves fail, they

do m fact become more imperious, although less productive of

positive pleasure, as time gr.es on

In this there is, of course^ no exception to the general principle

that action is conseejuent on feeling— a greater pleasure being

preferred before a less, a less pam before a greater
,

for, though
the feeling that follows upon its satisfaction be less or even
change entirely, still the pain of the unsatisfied desire increases

as tJie desire hardens into habit. It is also a point in favour of

the position here taken that appetites, which may be compared
to inherited desires, certainly prompt to action by present pain

rather than by prospective pleasure

InieUectton

36 Desire naturally prompts to the search for the means
to Its satisfaction and frequentlv to a mental rehearsal of various

possible courses of aition, their advantages and disadvantages.

Ihus, by the lime the ideational continuum has become—mamly
by the comparatively passive working of association—sufficiently

developed to furnish free ideas as thinking material, motives

are forthcoming for thinking to begin It is obviously impos-

sible to assign any precise time for this advance, like all others,

It IS gradual. Fitfully, m strange circumstances and under

strong excitement, the lower animals give unmistakable signs

that they can understand and reason But thought as a per-

manent activity may be fairly said to originate in and even to

depend upon the acquisition of speech This indispensable

instrument, v/hich more than anything else enables our pyscho-

logical individual to advance to the distinctly human or rational

stage, consists of gestures and vocal utterances, which were

originally—and, indeed, are still to a large extent— emotional

expressions.^ Our space will only allow us to note in what

8 Bam, Emotions and Will, 3rd ed
, p 438

« It must be noted that, though we still retain our psychological

standpoint, the higher dev elopment of the individual is only possibk

through intercourse with other individuals, that is to say, through

society Without language we should be mutually exclusive and
impenetrable, like so many physical atoms, with it each several mind
may transcend its own limits and share the minds of others. As a
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way language whc^ it already exists^ is instrumental m the

devd<^>ment as distinct from the communication of thought.

But fitfet of all, what m general is thinkmg, of which language

is the instrument ?

In entering upon this inquiry we are really passing one of the

h udobt and fastest hnes of the old p^chology—that between sense

and understanding So long as it was the fashion
DhtiMKHaa assume a multiplicity of faculties the need was less

felt for a clear exposition of tlieir connexion A mansem aad
bcnses and intellect much as he had eyes and cars

,

heterogeneity in the one case was no more puzzling
»tamatng»

other But for psychologists who do not cut
the knot in this fashion it is confessedly a hard matter to explam the
relation of the two The contrast of receptivity and activity hardly
avails, for all presentation involves activity and essentially the same
activity, that of attention Nor can wc well mamtain that the
presentations attended to differ in kind, albeit such a view has been
held from Plato downwards Nihil est tn intelleciu quod non fuerxt

pftus tn sensu the bhnd and deaf arc necessarily without some
concepts that we possess. If pure l>oing is pure nothing, pure
thought IS equally empty Thought consists of a certain elaboration
of sensory and motor presentations and has no content apart from
these We cannot even say tliat the forms of this elaboration arc

psychologically a prion, on the contrary what is epistemologically

the most fundamental is the last to be psychologically realizecl

This IS not only true as a fact
^
it ib also tru*^ of necessity, in so far as

the formation of more concrete concepts is an essential preliminary

to the formation of others more abstract—those most abstract,

like the Kantian categories, See , being thus the last of all to be

thought out or understood And though this formative work is

substantially voluntary, yet, if wc enter upon it, the foim at each
step IS determined by the so-called matter and not by ns; m this

respect “ the spontaneily of thought is not really freer than the

receptivity of sense * It is sometimes said that thought is synthetic,

and this true, but uruigination is synthetic also, and the processes

which yield the ideational tram are the only processes at work in

intellectual synthesis Moreover, it would oe arbitrary to say al

what pomt the mere genenc image ceases and the true concept
tiegins—so continuous are the two No wonder therefore, that

English psychology has been prone to regard thought as only a special

kind of perception- -perceiving the agreement or disagreement of

ideas—and the ideas themselves as mainly the products of associa-

tior Yet this is much like confounding observation with ex|)en-

m' nt or invention—the act of a cave-nvan m betaking himself to a
drifting tree with that of Noah in building himself an ark In
rewone, and even m understanding the communications of others,

WC arc comparatively passive spectators of ideational movements,
non-voluntarily determined But m thinking or ‘‘ mtellection,'*

as *t has been conveniently termed, there is always a search for

something more or les^ vaguely conceived, for a clue which will be
known when it occurs by seeming to satisfy certain conditions

Thinking may be broadly described as solving a problem—finding

an AX that is B Tn so doing we start from a comparatively fixed

central idea or intuition and work along the several diverging hues
of ideas associated with it—hence far the aptest and m fact tlie oldest

description oi thought is that it is discursive Emotional excitement—^and at the outset the natural man docs not think much in cold

blood—quickens the flow of ideas • what seems relevant is at once
contemplated more closely, while what seems irrelevant awakens
little mterest and receives little attention At first the control

acquired is hut very imperfect; the actual course of thought of

even a disciplined mind falls far short of the clearness, distinctness,even a disciplined mind falls far short of the clearness, distinctness,

and coherence of the logician's ideal Familiar associations are apt
to hurry attention away from the proper topic, so that thouglit

herd of individuals mankind would have a natural history as othci

ammals have, but personality can only emeigo out of mteroours*;

with persons, and of such intercourse language is the means. But
important as is this addition of a transparent and responsive world
of minds to the dead opaquencbs of external things, the development
of our psychological Inaividual still remains a purely individual

development The only new point is—and it is of the highest
importance to keep it in sight—lliat tlic materials of this develop-

ment no longer consist exclusively of presentations elaborated by a
single mmd la accordance with psychical laws. Nevcrthclc'ss tmt
combination of individual experiences which converts subjective
idiosyncrasy and isolation into the objectivity and solidarity of
Universal Slind only affects the mdiviUual in accordance with
psychical laws, and we have no need thearefore to overstep oui
proper domain in studying the advance from the non-rational
phase to the phose of reason

* Locke, so often misrcpresonted, expressed this truth according to
hrs lights in the following ** The earth-will not appear painted with
flowers nor the fields covered with verdure whenever wo have a mmd
to it. • . . Just thus is It with out understandmg * all that is volun-
tary in our knowledge is the employmg or withholding any of our
faculties from this or that sort ofobjects and a more or kss accurate
survey of them " {Es$ay, iv. 13, *).

becomes not only dtscnrsive but wandering; in place Of concepts
of fixed and crystalhne completeness, such as logic describes, wo
may find a congeiies of ideas but imperfectly compacted into one
genenc idea, subject to continual transformation and implicating
much that is irrelevant and confusing

Thus, while it is possible for thought to begin without language,

just as arts may begin without tools, yet language enables us

to carry the same process enormously farther. In

the first place it gives us an increased command
even such comparatively concrete genenc images

as can be formed without it The name of a thing or action

becomes, for one who knows the name, as much fin objective

mark or attribute as any quality whatever can be The form
and colour of what we call an “ orange ’’ arc perhaps even more
intimately combined with the sound and utterance of this woul
than with the taste and fragrance which we regard as strictly

essential to the thmg But, whereas its essential attributes

often evade us, we can always command its nominal attribute,

in so fai as this depends upon movements of articulation. By
uttering the name (or hearing it uttered) wc have •^ecured to us,

in a greater or less degree, that superior vividness and defimteness

that pertain to images reinstated by impressions : our idea

approximates to the fixity and independence of a percept

(cf § 21 above) With young children and uncultured

minds—who, by the way, not uncommonly “ think aloud —
the gam m this respect is probably more striking than those

not confined to their mother-tongue or those used to an analyti-

cal htmdhng of language at all realize When things aie thus
made ours by receiving names from us and we can freely manipu-
late them in idea, it becomes easier menially to bring together

facts that logically belong together, and so to classify and
generalize For names set us free from the cumbersome tangi-

bility and particularity of perception, which is confined to just

what is presented here and now But as ideas increase in gener-

ality they dimmish m definiteness and unity, they not only

become less pictorial and more schematic, but they become vague
and unsteady as well, because formed from a number of concrete

imcges only related as regards one or two constituents, and not

assimilated as the several images of the same thing may be

The mental picture answering to the word “ horse has, so to

say, body enough to remain a steedy object when under atten-

tion from time to tune, but that answering to the word “ani-
mal IS perhaps scarcely twice alike The relations of things

could thus never be readily recalled or steadily controlled if the
names of thoserelations, which as words always remain concrete,

did not give us a definite Bold upon them—make them compre-

hensible Once these “airy nothings” have a name, we reap agam
the advantages a concrete constituent affords ; by its means
that which is relevant becomes more closely associated, and that

which IS irrelevant—abstracted from—falls off When what
answers to the logical connotation or meaning of a concept is in

this way linked with the name, it is no longer necessary that

such “ matter or content ” should be distinctly present m con-

sciousness. It takes time for an image to raise its associates

above the threshold, and, when all are there, there is more
demand upon attention in proportion There is thus a manifest

economy in what Leibpitz happily styled “ symbolic,” in

contrast to “ intuitive ” thinknig Our power of efficient

attention is limited, and with words for counters we can, as

Leibnitz remarks, readily perform operations mvolving very

complex presentations, and wait till these operations are con-

cluded before realizing and spreading out the net result in

sterling coin

But this simile must not mislead us Tn actual thinking

there Tievor is any complete separation between the symbol
and the ideas symbolized : the movements of the

one are never entirely suspended till those of

other are complete. Thus,” says Hume, “ if,

instead of saying, that in war the weaker have always recourse

^ Koskui, m his Fors relates that the sight of the word
" crocodile used to frighten him when a child so much that he could
not feel at ease again till he had turned over the page cm which it

occurred.
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to negotiation, w should say, that they have always

recourse to conquest, the custom which we have acquired of

attributing certain relations to ideas stiU follows the words and

makes us immediately perceive the absurdity of that proposi-

tion/’ ^ How intimately the two are Connected is shown by the

surprises that give what point there is to puns, and by the

small confusion that results from the existence of homonymous

terms. The question thus arises-—What are the properly

ideational elements concerned in thought ? Over this question

psychologists long waged fight as either nominalists or con-

ceptual! sts. The former mamtam that what is imaged m
connexion with a general concept, such as tnangle, is some

individual triangle “taken in a certain light,” ^ while the latter

maintain that an “ abstract idea ” is formed embodying such

constituents of the several particulars as the concept connotes,

but dissociated from the specific or accidental variations that

distinguish one particular from another As often happens m such

controversies, each side saw the weak point in the other The
nominalists easily showed that there was no distinct abstract

idea representable apart from particulars
,
and the conceptualists

could as easily show that a particular presentation “ considered

in a certain light ” is no longer merely a particular presentation

nor yet a mcic crowd of presentations The very thing to

ascertain is what this consideration in a certain light implie--'

Perhaps a speediei end might have Ijeen put to this controversy

if either party had been driven to define more exactly what was
to be understood by image oi idea Such ideas as arc possible

to us apait from abotraclion are, as wc have seen, revived

percepts, not revived sensations, are complex total re-presenta-

tions made up of partial re-presentations, which may figure m
other totals (cf § 21) Reproductive imagination is so far

but a faint rehearsal of actual percepts, and constructive

imagination but a faint anticipation of possible percepts. In
cither case we are busied with elernentaiy present^itions compli-

cated or synthesized to what are tantamount to intuitions, m
so far as the forms of intuition remain in the idea, though the

fact, as tested by movement, &c
,

is absent. The several

partial re-presentations, however, which make up an idea might
also be called ideas, not merely in the wide sense m which every

mental object may be so called, but also in the narrower sense

as secondary presentations, t e as distinguished from primary
presentations or impressions But such isolated images of an
impression, even if possible, would no more be intuitions than the

mere impression ilseU would be one : taken a'one the one would
be as free of space and time as is the otlier Till it is settled,

therefore, whether the ideational elements concerned m concep-
tion arc intuitive complexes or something answermg to the

ultimate elements of these, nothing furtlier can be done
In the case of what are specially called “ concrete ” as distinct

from “ abstract ” concepts—if this rough-and-ready, but
unscientific, distinction may be allowed—the idea answering
to the concept differs little from an mtuition, and we have
already remarked that the generic image (Gemetnbtld of German
psychologists) constitutes the connecting hnk between imagma-
tion and conception But even concerning these it is useless

to ask what does one imagine m thinking, eg. oi triangle or man
or colour. We never—except for the sake of this very inquiry

—

attempt to fix our minds m this manner upon some isolated

concept, in actual thinking ideas are not in consciousness alone
and disjointedly, but as part of a context . When the idea man ^

is present, it is present m some proposition or question, as

—

Man IS the paragon of animals; In msui there is nothing great
but mind; and so on It is quite clear that in understanding
or mentally verifying such statements very different constituents

out of the whole complex “ man ” are prominent m each. Fur-
ther, what IS present to consaousness when a general term is

understood will differ, not only with a different context, but also

the longer wo dwell upon it , we may either analyse its connota-

^ Treatise of Human Nature (Green and Grose's ed ), pt i § vii

. Berkeley, Principles of Human Knowledge
^ Inttod § 16,

Hume, op* c%U § 7.

tion or muster its denotation, as the context or the cast of oar

mmd^ may determine. Thus what is relevant is alone promment,

and the mote summary the attention Wfe bestow the less the full

extent and intent of the concept are displayed. To the norra-

nalibt’s objection, that it is impossible to unogme a man withoot

imagining him as either tali or short, young or old, dark or light,

and so forth, the conceptualist might reply that at all events

percepts may be clear without being distinct, that we can

recogmzje a tree without recognizing what kind of tree it is, and

that, moreover, the objection proves too much: for, if our

image is to answer exactly to fact, must represent not only

a tall or a short man, but a man of definite stature—one not

merely either light or dark, but of a certain precise complexion.

But the true answer rather is that in conceiving as such we do

not necessarily imagine a man or a tree at all, any more than

—

if such an illustration may serve—'in writing the equation to the

parabola we necessarily draw a parabola as well

The individuality of a concept is thus not to be confounded with

the sensible concreteness of an intuition either distinct or indis-

liiKt, and “ the pams and skill ” whiCh 1 ocke felt were required in

order to frame what he called an abstract idea are not comparable

to the pains and skill that may be necessary to discriminate

cr decipher what faint or fleeting The material “ framed ”

consists no doubt of ideas, if by this is meant that m thinking

we work ultimately with the ideational continuum, but what

results IS never a mere intuitive complex nor yet a meie group

of such 1 he concept or “ abstract idea ” only emergC^
a certain mtoUigible relation is established among the members
of such a group , and the v ery same intuition may furnish the
material for different concepts as often as a different getsHges
Band IS drawn between them The stiifF of this bond, as we
have seen, is the word, and this bungs mto the foregro^ind of
consciousness when necessary those elements—whether they
form an mtuition or not— which are relevant to the concept.
Conception, then, is not identical with unagination, although
the two terms are still often, and were once generally, regarded
as synonymous. The same ultimate matenals occur m each;
but m the one they start A^ith and retain a sensible form in
the other they are elaborated into the form which is called
mielligibie.”

37 The distinctive character of this mtellectual synthesis
lies, we have seen, in the fact that it is determined entirely
by what is synthesized, whether that be the elemen-
tary constituents of intuitions or general relations cbMteter
of whatever kind among these it differs, therefore, saaamwtJb
in being selective from the synthesis of association,
which rests upon contiguity and unites together
whatever occurs together It differs also from any synthesis,

though equally voluntary m its initiation, which is determined
by a purely subjective preference, since intellection depends upon
objective relations alone Owing to the influence of logic, which
has long been m a much more forward state than psychology,
It has been usual to reso-lve mtellection into comparison, abstrac-

tion, and classification, after this fasluon • ABCM and ABCN are

compared, their differences M and N left out of sight, and the

class notion ABC formed including both, the same process

repeated with ABC and ABD y lelds a higher class notion AB

;

and so on But our ideational continuum is not a mere string

of ideas of concrete things, least of all such concrete things as
this view implies Not till our daily life resembles that of a
museum porter receiving specimens will our higher mental
activity be comparable to that of the savant who sorts such
specimens into cases and compartments. What we perceive

IS a world of things m contmual motion, waxing, wanmg, the

centres of manifold changes, affecting us and apparently affected

by each other, amenable to our action and, as it seems, con-

tinually interacting among themselves. Even the individual

thing, as our analysis of perception has attempted to show',

IS not a mere sum of properties which can be taken to pieces

and distributed like type, but a whole combined of parts very

variously related To understand mtellection we must look at

Its actual development under the impetus of practical needs.
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rather than to logical ideals of what it ought to be. Like other

forms of purposive activity, thinking is primarily undertaken

as a means to an end, and especially the end of economy. It is

often easier and always quicker to manipulate ideas than to

manipulate rc«al things, to the common mind the thoughtful

man is one who “ uses his head to save his heels In all the arts

of life, in the growth of language and institutions, in scientific

explanation, and even in the speculations of philosophy, we may
remark a steady simplification in the steps to a given end or

conclusion, or—what is for our present mquiry the same thing

—the attainment of better results with the same means The
eiirliest machines are the most cumbrous and clumsy, the earliest

speculations the most fanciful and anthropomorphic. Gradually

imitation yields to invention, the natural fallacy of post hoc^ ergo

propter hoc to methodical induction, till what is essential and

effective is realized and appreciated and what is accidental

and inert is discarded and falls out of sight. In this way man
advances in the ron’>truction of a complete mental clue or master

key to the intricacies of the real world, but this key is still the

counterpart of the w'orld it enables us to control and explain

To describe the process b> which such insight is attained

as a mere matter of abstraction deserves the stigma of “ soulless

blunder which Hegel applied to it Of course if attention

IS concentrated on X it must pro tanto be abstracted from Y,

and such command of attention may require “ some pains and

skill But to see in this invariable accompaniment of thinking

teature is much like the schoolboy’s saying that

engraving consists in cutting fine shavings out o a hard block

The great thing is to find out what are the light-bearing and

fruit-bearing combinations. Moreover, thinking does not begin

with a conscious abstraction of attention from recognized

differences in the way logicians describe The actual pro. ess

of generalization, for the most part at all events, is much simp er

The same name is applied to different things or events bemuse

only their more salient features are perceived at all. their

differences, so far from being consciously and with effort left

out of account, often cannot be observed when attention is

directed to them to the inexper.enced all ts gold that glisters

Thus, and as an instance of the principle of progressive

differentiation already noted (^6),we find genera recognized beiore

species, and the species obtained by adding on differences, not
j

the genus by abstracting from them Of course such vague and

indefinite concepts are not at first logically general they only

become so when certain common elements are consciously noted

as pertaining to presentations in other respects qualitatively

different, as well as numerically distinct. But actually thinking

starts from such moie potential generality as is secured by

the association of a generic image with a name So far

the material of thought is always general—is freed, that

is, from the local and temporal and other defining marks of

^^3^8 ^The process of thinking itself is psychologically much

better described as (i) an analysis and (2) a re-synthesis of

this material already furnished by the ideational

Thought MM trams Ihe logical resolution of thought into

Aoaiyilc,
j^igrarchies of concepts arranged like Porphyry’s

tree, into judgments iinitmg such concepts by means of a logical

cxipula, &c
,

IS the outcome of later reflection—mamly for

technical purposes—upon thought as a completed product,

and entirely presupposes aU that psychology has to explain

The logical theory of the formation of concepts by generalization

(or abstraction) and by determination (or concretion>—t e by

the removal or addition of defining marks—assumes the previous

existence of the very tbmgs to be formed, for these marks or

attributes—X’s and Y’s, A’s and B’s—are themselves already

concepts* Moreover, the act of generalizing or determining

IS really an act of judgment, so that the logician’s account of

conception presupposes judgment, while at the same time his

account of judgment presupposes conception. But this is no

evil
5
for logic does not essay to exhibit the actual genesis of

thought but only an ideal for future thinking Psychologically,

however—that 'is to say, chronologically—the judgment is

first. The growing mind, we may suppose, passes beyond
simple perception when some stnkmg peculiarity in what is at

the moment perceived is a bar to its recognition. The stalking

hunter is not instantly recognized as the destroying biped,

because he crawls on all fours, or the scarecrow looks like himy
and yet not like him, for, though it stands on two legs, it never
moves. There is thus no immediate assimilation, recognition

under such circumstances is m itself a judgment, involving an
analysis more or less explicit But of more account is the further

judgment to which it leads, that which connects the new fact

with the generic idea Though actually complex, generic images

are not explicitly known as complexes when they first enter

into judgments, as the subjects of such judgments they are but

starting-points for predication—It crawls, It does not move
;
and

the like Such impersonal judgments, according to most philo-

logists, are in fact the earliest; and we may reasonably suppose

that by means of them our generic images have been partially

analysed, and have attained to something of the distinctness

and constancy of logical concepts But the analysis is raiely

complete a certain confused and fluctuating residuum remains

behind The psychological concept merges at sundry points

mto those cognate with it—in other words, the contmuity of

the underlying memoiy-train still operates, only the ideal

concept of logic is in all respects totus, teres, atque rotundm.

Evidence of this, if it seem to any to require proof, is obtain-

able on all sides, and, if we could recover the first vestiges ot

thinking, would doubtless be more abundant still.

But, if \ve agree that it is through acts of judgment which suc-

cessively resolve composite presentations into elements that con-

cepts first arise, it is still very necessary to inquire more
^

carefully what these elements are On the one side wc

have seen logicians comj^aring them to so many letters,
pgyg/jQ/Qgy^

and on the other psychologists enumerating the several

sensible properties of gold or wax—their colour, weight, texture, &c.

^as instances of such elements In this way formal logic and sen-

sationahst psychology have been but blind leaders the blind

language, which has enabled thought to advance to tl'^' h^vcl

which reflection about thought can begin, is now an obstacle in the

way of a thorough analysis of it A child

only of “ red " and " hot," but we of redness and heat

They would probably s<iy. " Swallows come when the days are

lengthuimg and snipe when they arc shortening " wc say Swal-

lows arc spring and snipe are winter migrants Instead of The

suTshanes and plants grow," we should say. " Sunlight is the cause

of vegetation
" ^ In short, there is a tendency to resolve all concepts

into Substantive concepts, and the reason of this is not far to sede

Whether the subject or starting-point of our discursive thinking be

actually what we perceive as a thing, or whether it be a quality,

anSi an cffcctLtion (t e a transitive action), a concrete spatial

nr femoral relation, or finally, a resemblance or difference in these

or in other respects, it becomes by the very fact of being the central

obiect of thought pro tanto a unity, and all that can be affirmed con-

eSg It may soTar be regarded as its property or attribute It

wc bavJ seen, the characteristic ol every completed concept

to be a fixed and independent whole, as it were. crystaUized out ot

iL .tflUfluent matrix of ideas Moreover, the earliest objects of

thoucht and tV earliest concepts must naturally be those of the

that live and move about us, hence, then—to seek no deeper

J^^n^o^ the present—this natural tendency, which laiiRuago by

nro^din? distinct names powerfully seconds, to reify or personify

Sot onlv thmTU ” dement and relation of things which

we can sS out. or, m other words, to concrete our abstracts

'

Tt^v^WTUs^ that °Sic begins

S'"3 s;5k»1 iTo*y3T“n.”>
thouzht is debarred from recognizing any difference between
thought,

,inBa not affect their relations as terms in a pro-

^^'^a coMequence it drifts inevitably into that compart-

mental logic or logic ol extension which knows nothing of categories

(Su^l^icw wthXs arS'thl logical formula for a simple

X IS Y^and the corresponding definitions of judgment as the ^m
pkrison of two concept and the recognition of their agreement oi

1 Lgil. iTioy seq ,
where this jprocess is happUy styled

" die kategoriaic Verschiebung dcr Begriffc
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disagreement ^ It certainly is possible to represent every judg-
ment as a comparison, although the term is strictly adequate only
to judgments of one kind and aflords but a very artificial descrip-

tion of others But for a logic mainly concerned with inference

—

i e with explicating wliat is implicated in any given statements
concerning classes—there is notlnng more to be done than to

ascertain agreements,or disagreements, and the existence of these, if

not necessarily, is at least most evidently represented by spatial

relations Such lenuscnlation obviously implies a smgle ground of

comparison only and therefore leaves no room for differences of

category The resolution of all concepts into class conc^^pts and
that of all judgments into comparisons thus go together On
this view if a concept is complex it can only bo so as a class

cominnation
,
and, if the mode of its synthesis could bo taken account

of at all, this could only be by trc'ating it too as an element in the
combination like the lest iron is a substance, &c

,
virtue a quality,

&c
,
distance a relation, &c , and so on There is much of directly

psychological interest in this thoioiighgoing reduction of thought
to a form which makes its consistency and logical concatenation
conspicuously evident But of the so-called matter of thought it

tells us nothing And, as said, there are many forms in that matter
of at least equal moment, both for psychologv and lor epistemology
these formal logic has tended to keep out ot sight

It has generally been undci the bias of such a formal or com-
putational logic that psychologists, and especially English psycho-
logists, liave entered upon the study of mmd They have brought
with them an analytic scheme which alloids a ready place for sensa-

tions oi “ simple ideas " as the elements of thought, but none for

any differences in the combinations of these elements Sensations

being in their veiy nature eoncrote, all generality becomes an affair

of names, and, as Sigwart has acutely remarked, sensationalism

and nominalism always go together History would have boim
him out if he had added that a piucly formal logic tends in like

nuinner to be nommalistie

If we are still to speak eif the elements of thought, wc must

extend this term so as to include not only the sensory elements

we are said to receive but three distinct ways m
^yeHhesis

matter IS combined (i) the forms

of intuition— Time and Space ^
,
(2) the real categories

—Substance, Attribute, Stale, Act, Effect, End or Purpose,

&c —the exact determination of which is not here in place

and (3) certain formal (logical and mathematical) categories

—as Unity, Difference, Identity, Likeness These cannot be
obtained by such a process of abstraction and generalization

a> logicians and psy hologists alike have been wont to describe

They are not primarily concepts more genet al than all others in

the sense in which animal i-» more general than man, but

rather distinct methods of relating or synthesizing presentations

Kant, though he accepted almost unquestioned the logic and
psychology current in his dav, has yet been the occasion, m
spite of himself, of materially advancing both, and chiefly b>

the distinction he vas led to make between formal and trans-

cendental logic In his exposition of the latter he brings to

light the diffeience between the “ functions of the understand-

ing ” m synthesizing—or, as we might say, organizmg—percepts
into concepts and the merely analytic subsumption of abc and
ahd under ab—a, b, c and d being what they may. Unlike

other concepts, categories as such do not in the first instance

signify objects of thought, however general, but these functions

of the understanding in constituting objects. In fine, they all

impl/ some special process, and the general characteristic of the

resulting products is what we have fiist of all to note.

Objects of Highei Order . their Analysts and Genesis,

39^ By transposing a tune from one key to another we may
obtain two entirely diverse aggregates of notes, and yet the

melody may remain unchanged On the other hand, by varying

the order of the notes two distinct tunes may result from the

same collection of tones Sense furnishes merely the parts •

whence, then, this identity of the whole in spite of their diversity,

this diversity of the whole m spite of their identity ? From
the sameness or difference of the several “ intervals,'' it is replied.

But the answer is insufficient, for the tune is a unity, not a mere

series, and, further, with every interval the same problem recurs

* Cf. Hamilton ; “To judge {Kplvttv, judteare) is to recognize

the relation of congruence or of confiiction in which two concepts,

two individual things, or a concept and an individual, compared
together, stand to each other “ (Lectures on Logic, 1 225)

* As to these it must suffice to refer to what has been already
said, cf. § II and 5 28.

For the interval, too, is a whole, though a simpler one . it does
not necessarily change with a change of its constituents, nor
remain the same as long as their distance is unaltered Feelmgs
and “associations,” again, cannot account for the result, inasmuch
as such accompaniments are not invariably present . moreover,
they obviously presuppose the melody instead of producing it

Of such complex wholes or combinations—as distinct from mere
aggregates or collections—there are many forms, as, for example,
geometrical figures and patterns, motions and other changes,
numbers, logical connexions, &c. In view of this variety it seems
to strike the unprejudiced as wild to expect that “ the progress
of psychophysics ” may disclose an explanation of such combina-
tions conforming to the old scholastic maxim, Nihtl est in intel-

lectu quod non fuent prius tn sensu Yet hopes of such a generatio

aequtvoca are entertained ’ ^ Mean^\hlle the “ old psydiology,”
at any rate, is content to regard such complex wholes as

new presentations, the products, that is to say, not of a quasi-
mechanical interaction of their constituents, but of intellectual

synthesis.

What is here said of the combinations wherebv the items of

an aggregate are construed as parts of a whole holds equally
ot the comparisons whereby such items are related, as like or

unlike, compatible or incompatible Before either combination
or comparison is possible, such items or particulais must be
“ given ” But it is conceivable that they should be given and
no intellectual synthesis ensue, such a consciousness has been
happily named anoetic^ Whether or no it actually exists is

another matter it is a ( onceivable limit, and has the theoretical

usefulness of limiting conceptions generallv But relative

suffices here Suppose, then, we have {a) item, a sound, item,

ditto, item, ditto, or {b) item, hluo, item, green The sensationalist,

from Hume onwards, has complained that he does not find m
the one case a further item total three, nor in the other a further

item unltkeness After vainly seeking the living whole among
the dead particulars, he next surmises that they generate it by
their conjoint action » But whence this notion of “action
and how, if such disjecta membra suffice, do they so often fail

of their effect, so that we cannot “ see the wood for the trees ” ?

Gimbinations and comparisons then, we conclude, are not
given, but “ grounded " on what is given, and is thus their

fundamentum Hence Meinong, who has studied the psychology
of intellection with especial care, has called the new presentations,

due to this process of “ grounding ” (Fundiren), “ objects of a

higher order," or ideal objects,^ They have \alidity m respect

of the particulars on which they are grounded, but not reality

as data existing for perception alongside of such particulars.

The reader will here be reminded of Hume’s distmction between
knowledge and probability His four philosophical relations
“ which, depending solely upon ideas, can be the objects of know-
ledge and certainty—resemblance, continuity, degrtes in quality
and proportions 111 quantity or number “—^arc objects of higher ordei
and ideal “ The other three, which depend not upon the idea,

and may be absent or present even while that remains the same “

—namely, identity, the situations in time and place, and causation—arc thus obviously not the result of grounding or noe^its meiely
are not ideal but empirical, and have, that is to say, existential
import In fact, the second of these, the situations though they
imply synthesis in the wider sense in which all complex perception
docs, do not involve intellectual synthesis at all. are neither ideal

combinations nor ideal relations And since such temporal and
spatial situations enter into both the other two—numerical identity
and causation—the mixed, a posteriori character ot these is obvious
Whatever be the defects of Hume’s psychology, his classification

of relations is so far sound, and its epistemological importance can
hardly be overrated It is accordingly to be regretted that the
one vague term “ relation ” does not allow US to make these
distinctions more precise The German language, with the two
terms Verhdltntss and Beziehung, can do more

» Cf eg F Schumann, “ Zur Psychologic der 2eitanschauung,“
Ztschf f Psychologie, xvii 130, 136.

* G F Stout, Analytic Psychology, 1 50 seq
* A Memong, “ Ueber GegenstSUndc hdherer Ordnung usw,“

Ztschf / Psychologie (1899), xxi 182 sqq Special mention must
be made of an eailicr paper by C v Ehrcnlels (“ Ueber Gestaltquah-

taten,” Vierteljahrsschr / mssensch Philosophic, 1890, pp 249 sqq),

round which the whole subsequent discussion of this topic centres

Cf , too. Stout, op cit bk 1. cn. m.
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It Will be convenient at this point to digress scwncwhat for a

moment to consider a question of some psychological interest

Wien we say that two '* contents are similar, and when too they

admit of analysis, we can, if need be, enumerate certain elements
as grounef of thew ^rtial likeness, and certam others as the

ground of their partial divenuty We may further say that, ab-
stracting from these last, we can regard the pomts of resemblance

as constituting a general class to which the two contents belong
as fapccihc instances But how is either comparison o^ abstraction

possible when the two resembling contents appear as simple, and
so far unanalysable ? Instances, of coursi , are familiar to every one
thus we call red and orange colours, and say they resemble each
other more than do red and blue In presence of this question
logicians and psychologists are apt to be at loggerheads ITic

logician maintains that abstraction and toscmblancc (as distinct

from qualitative identity) imply complexity, and surely here he
cannot be gainsaid Yet there arc the facts reds and blues of

sorts and a whole scale of degrees of likeness and iinlikencss, but
no constituent parts, no assignaolc marks of identity or divtrsity,

are forthcoming such as we find when we class sugar and salt

together as solid or soluble, and pronounce them like in colour
and unlike in taste Here tlie logician s symbols a 6 -b c,

a -\- b d, have their counterparts there—for the percipient’s

consciou‘>ncss at all events—they have not We cannot “ consider

and attend to cither the sameness or the dillctcnccs in ’* red and
blue, as we can to the like or the unlike properties in salt and sugar

None the less it would be hasty to conclude that colouis oi any given

sensations are simple We are often stiuck by llic likeness of

complcK holes two faces, say—long before wc can discern th(

exact points of resemblance Still, so long as there is no perceptible

complexity m the individual presentations there can be no analysis

of them, and. thoreforo, neither abbtraction not compauson basiMl

upon It Can we lind elsewhere the compUxity that gcncraluation
and comparison iru ariably imply ? 1 hough coloui may Lc r' garded
as a general term applicable alike to red, green and blue, )usl as
animal is a general term applicable alike to bird, beast and hah,

it IS a mistake to infer that the processes are the same because ol

tlus similarity in their products Wc seem bound uo vjistmguibh

between consciously logical or “noetic" processes and procisses

that arc unconsciously logical or “ hyponoetic " as we may perhaps
call them In the former the subjective aspect is left aside, in

the latter it cannot be The only common nvirk we can psychologi-

cally assign to colours is that they arc all seen, and to tones—as the
element of notes and noi>es—that they are all heard So often as
vve talk of tasting tastes, smelling smells feeling touches, language
leads us to bear uitness to this fact When the sunset red changes
to the twilight grey, 1 still but when the tliundtr follows the

lightning there is a double change, tliough not an absolute one from
seeing I pass to hearing but I am sentient still And if progressive

differentiation be the order of experience then the “ universal
"

sentience precedes the differentiations seeing, hearing, <&c
, and,

again, the “ universal " colour the differentiations, red, green, blue,

&c Such “ first umversals," then, arc not reached by abstrac-
tion, but are given in the fundamental continuity of experience,

and their subsequent differentiation admits ntithcr of definition

nor the classification applicable to discrete complexes, which arc
the material of logical comparison only. When r«l is pronounced
hker or nearer to yellow than it is to green, this is because a smaller
change is experienced in the transition from red to yellow than in

that from red to green, and because in the latter yellow is reacherl

and passed before green appears ^ Proximity and resemblance
are, then, so far and the same, also both are equally relative,

admit of the same indefinite gradation, and have the same limit in

zero, regarded cither as coincidence or identity The conception
of “ distance between " answers, then, to what we have called a
hvponoetic relation, and this is plainly distinct from the analysis
of discrete complexes with which, as said, noetic comparison is

alone concerned the one implies and the other excludes the notion of
continuity and change—a fact which helps still farther to distinguish
the two

Categories,

40. We come now to deal with the categones m more detail.

To begin with what are par excellence lorrrml categories,

Pormms among these with that which is the most funda-
cmtegoritt

:

mental and formal of all—How do wc come by the
Unity, conception of unity ? Amongst all the ideas we
have/' says Locke, “ as there is none suggested to the mind by
more ways, so there is none more simple than that of unity,

or one. It has no shadow of variety or composition in it, every
object our senses are employed about, every idea in our under-
standings, every thought of our minds, brings this idea along
with It ^ But to assign a sensible origin to unity is artainly

' Assuming, of course, that the change is the simplest or directest
possible, i $, a change of ** colour proper ”

without change of
saturation

2 Essay concetmng Human Understanding, II. xvi. § i.
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a mistake^^-one of a class of rnistakes already more than once
referred to, which consist in transferring to the data of sense

all that is implied in the language necessarily used in speaking
of them. The ietm a sensation no doubt carries along
with it the idea of unity, but th^ bare sensation as received

brings along with it nothing but itself. And, if we consider
sensory conbciousness merely, wc do not receive a sensation,

and then another sensation, and so on sertaUm] but we have
always a continuous diversity of sensations even when these are
qualitatively sharply differentiated Moreover, if unity were
an impression of sense and passively received, it would, in

common with other impressions, be unamenable to change
Wc cannot see red as blue, but we can resolve many (parts)

mto one (whole), and vice versa ® Unity, then, is the result

of an act the occasions for which, no doubt, are at first non-
volunlanly determined, but the act is still as distinct from them
as 15 attention from the objects attended to It is to that
movement of attention already described m dealing with ideation

(§ 24) that wc must look as 1 he source of this category This same
movement, in like manner, yields us temporal signs, and the
complex unity formed by a combination of these is what we
call number When there is little or no difference between the
field and the focus of attention, unifying is an impossibility,

whatever the impressions received may be On the other hand,
as voluntary acts of concentration become more frequent and
distinct the variegated continuum of sense is shaped into intui-

tions of definite things and events Also, as soon as words
facilitate the control of ideas, it becomes possible to single out
special aspects and relations of things as the subjects or starting-

points of our di^^cursive thinking Thus the forms of unity are
manifold every act of intuition or thought, whatever else it is,

IS an act of unifying

It s obvious that the whole field of consciousness at any
moment can never be actually embraced as one What is

unified becomes thereby the focus of consciousness and so leaves
an outlying field, so far unity may be held to imply plurality

But it cannot with propriety be said tnat in a simple act of atten-
tion the field of consciousness is analysed into two distinct parts,
/ e two unities— this (now attended to) and the other or tlie rest

(abstracted from) For the not-this is but the rest of a con-
tinuum and not itself a whole, t is left out but not determined,
as the bounding space is left out when a figure is drawn. To
know two unities we must connect both together, and herein
comes to light the difference between the unity which is the form
of the concept or subject of discourse and the unity of a judgment
The latter is of necessity complex the former may or may not
be But m any case the complexity of the two is different.

If the subject of thought .s not only clear but distinct—t e

not merely defined as a whole but having its constituents like-

wise more or less dchned—^uch distinctness is due to previous
judgments. At any future time these may of course be repeated

,

such are the analytical or explicative judgments of logic. As the
mere subject oi discourse it is, however, a smgle unity simul-
taneously apprehended, the relation ascertained between it and
Its predicate constitutes the unity of judgment, a unity which is

comprehended only when its parts are successively apprehended.
But, though a judgment is always a complex unity, the extent

of this complexity seems at first sight to vary as the form of
synthesis varies. Formal logic, as we have seen,

by throwing the form of synthesis mto the predicaAe Dichotomy
has no difficulty m reduemg every judgment to an o'" Quality,

S ks P. But, if we at all regard the matter thought,
It is certain, for example, that “ It is an explosion " is less

complex than The enemy explodes the mine.” The first

answers one question
; the second answers three. But as regards

the more complex judgment both the process of ascertaining
the fact and the language m which it is expressed show that
the three elements concerned m it are not synthesized at once.

• ” Wc may regard one of the words here printed as one, in that
by a definite act we unite a plurality of letters in our image and
separate it from its neighbours * wc may also regard the one word as
many when we attend to the transition from one letter to another
and mark each step " (Sigwart, Logic, u. § 66),
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Suppose we start from the explosion—^and changes or mo\e-
ments are not only apt to attract attention first, but, when recog-

nized as events and not as abstracts personifed, they call for

some .supplementmg beyond tbemseKes—then m this case we
may search for the agent at work or for the object affected, but
not for rboth at once, Moreover, if we find either, a complete
judgment at once ensues “ The enemy explodes,*’ or “ Tlve

mine is exploded.’’ The original judgment 1:5 really due to a

synthesis of these two. But, when the results of former judgments
are in this manner taken up into a new judgment, a certain

condensation of thought ” ensues. Of this condensation the

grammatical structure of language is evidence, though logical

manipulation—with great pams—obliterates it Tlius our more
complex judgment would take the form

—
“ The enemy is now

mine-exploding or “ The mine is enemy-exploded,” according

as one or other of the simpler judgments was made flr^t An
examination of other cases would in like manner tend to show
that intellectual synthesis is always—in itself and apart from

implications—a binary synthesis Wundt, to whom belongs

the merit of first explicitly stating this “ law of dichotomy or

duality ” ^ as the cardinal principle of diircursive thinkmg,
contrasts it with synthesis by mere association This, as running

on continuously, he represents thus—

,

the

synthesis of thought, on the other band, he symbolues by forms

such as the following ;

—

AB, ^ CD, AB &C

Thus, Socj-ates is a philosopher, the philo^oph#'r Socrates dis-

covered a method, the philosopher Socrates discovered the

dialectical method
,
&c The point is that the one thing attended

to in an intellective act is the synthesis of two ideas, and of

two ideas only, because, as only one movement of rttenfion

i*» possible at a time, only two ideas at a time can be synthcsircH

In that merely associative synthes’s by which the memory-
continuum is produced attention moves from A to B and thence

to C without any relation between A and B being attended to

at all, although they must have relations, that of sequence eg
at least

“ Difference,” says Hume, I consider rather as a negation

of relation than anythmg real or positive Difference is of two

Difference kmds, as opposed either to identity or lesemblance

Mad The first is called a difference of number, the other
Likeness. Qf truth scems rather to be that differ-

ence in Hume’s sense of numerical difference * is so far an element

m all relations as all imply distmct correlatives. To this extent

even identity—or at least the recognition of it—rests on differ-

ence, that form of difference, viz which is essential to plurality

But absolute difference {i e diversity) of kind may be considered

tantamount not, indeed, to the negation, but at least to the

absence of all formal relation That this absolute difference

—

or disparateness, as we may call it—affords no ground for rela-

tions becomes evident when we consider (1) that, if we had only

a plurahty of absolutely different presentations, we should have
no consciousness at all (cf § ii); and (2) that w^e never
compare—although we distinguish—presentations which seem
absolutely or totally disparate, as a thunderclap and the

taste of sugar, or the notion of free trade and that of the Greek
accusative All actual comparison of what is qualitatively

different rests upon at least partial likeness. This being under-

stood, it IS noteworthy that the recognition of unlikeness is,

if anythmg, more “ real or positive ” than that of hkeness, and
IS certainly the simpler of the two. in the comparison of

sensible impressions—as of t^vo colours, two sounds, the lengths or

the directions of two lines, &c —we find it easier in some cases to

have the two impressions that are compared presented together,

in others to have finst one presented and then the other But,

either way, the essential matter is to secure the most effective

presentation of their difference, which in every case is something
* Wundt, Logtk • Mine Untsrsuchung der Prtneipten der Erbenntntss

(2nd ed
. 1893), 1 S9 sqq^

® Hume's numerical difference, that is to say, is really distinctness,

not quantitative difference
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positive and, like any other impression, may vary in amount
from bare perceptibilitv to the extremest distance that the

continuum to which it belongs will admit. Where no difference

or distance at all is perceptible there we say there is likeness

or equality, h the only outcome, tlien, that when we pass
from ab to 04: there is a change in consciousness, and that when
ab persists there is none ? To say this is to take no account i f

the operations (we may symbolize them as ac^ab c, ab^ab : 0)

by which the difference 01 the equality results The change of

presentation (e) and absence of change (o) are not here what they
are ai» merely passive occurrences, so to put Jt Ihis is evident

from llie fact that m the former there is positive pre<^entation

and in the latter no presentation at all. The relation of unlikeness,

then, IS distinguish^ from the mere ” position ” or fact of change
by (i) the voluntary concentration of attention upon ab and
ac With a view to the detection of this change as Iheir difference,

and by (2) the act, relatmg them through it, m that they are

judged unlike to that extent The type of comp«irison is such

superposition of geometrical hnes or figures (as e.g in Euclid I.

IV ) if the\^ coincide we have concrete ecjuality, if they do not
their diffeience is a line or figure. All sensible comparisons

amform essentially to this type. In comparing two shades wc
pla<e them side by side, and passing from one to the other seek

to determine not the absolute shade of the second but its shade

relative to the first— in other words, we look out for contrast.

Wc do not say of one “It is dark,” for iii the scale of shades it

may be light, but “ It is darker ”, or vice versa. Where there is

no distance or contrast we simply liave not /wo unpressions, and,

as said—if we consider the difference by itself—no impres5ion at

all Two com^ ident triangles must be perceived as one. The
distinction between the one triangle thus formed by two coinciding

and the single triangle rests upon something extraneous to this

bare presentation of a triangle that is one and the same m both

c'ases The marks of this numerical distinctness may be various •

they may be different temporal signs, as m reduplications

of the memory-continuum , or they^ may lie constituents peculiar

to each, from which attention is for the moment abstracted,

any one of which suffices to give the common or identical con-

stituent a new setting In general, it may be said (x) that the

numerical distinctness of the related terms is secured in the

abswee of all qualitative difference solely by the intellectual

act which has so unified each as to retain what may serve

as an individual mark, and (2) that they become related as
“ like ” either m virtue of the active adpistment to a change
of impression which their partial assimilation defeats, or in

virtue of an anticipated continuance of the impression which

this assinulaUon confirms

It IS in keeping with this analysis that we say in common
speech that two things in any respect similar arc so far the same.

This ambiguity in the word “ fcame,” whereby it

means either individual identity or indistinguishable
^

resemblance has been often noticed, and from a logical or

objective pomt of view justly complained of as “ engendering

fallacies m otherwise enhghtened undcrstanding.s ” But appar-

ently no one has inquired into its psychological basit,, although

more than one wTiter has admitted that the ambiguity is one
“ in itself not always to be avoided

” ^ It is not enough to

trace the confusion to the existence of common names and to

cite the forgotten controversies of scholastic reaksm. We are

not now concerned with the conformity of thought to thongs

or with logu.al analysis, but with the analysis of a psycho-

logical process. The tendency to treat presentations as if they

were copies of things—the objective bias, as we may call it

—

IS the one grand obstacle to psychoJogJcaJ observation- Some
only realize with on effort that the idea of extension is not

extended; no wonder, then, if it should seem ‘‘unnatural”

to maintain that the idea of two like things does not consist

of two like ideas. But, assuming that both meanings of identity

have a psychological justification, it will be well to distmguish

® Cf ] S Mill, Logic, bk i ch m § ii, and Examnaiton 0/
Hamilton, 3rd ed , ch xiv p 306, note, also Meinong, " Htwoo-

Stndifn ” II ,
Wiener SUzungsbertchU (Phil. Htst. Cl), u. 709.
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them and to examine their connexion Perhaps we might
term the one “ material identity ’’ and the other “ individual

identity”—following the analogy of expressions such as
“ different things but all made of the same stuff/’ “ the same
person but entirely changed ” Thus there is unity and plurality

concerned in both, and herein identity or sameness differs

from singularity or mere oneness, which so far entails no rela-

tion But the unity and the plurality are different m each,

and each is in some sort the converse of the other In the

one, two different individuals partially coincide, in the other,

one individual is partially different, the unity in the one case

is an individual presentation, m the other is the presentation

of an individual

In material identity the unity is that of a single presentation,

whether simple or complex, which enters as a common con-

stituent into two or more others It may be possible,

huauty course, to individualize it, but as it emerges in

a comparison it is a single presentation and nothing

more On account of this absence of individual marks this

single presentation is what logicians call “ abstract ”, but this

IS not psychologically essential It may be a generic image

which has resulted from the neutralization of individual marks,

but it may equally well be a simple presentation, like red, to

which such marks neve- Wonged We come here from a new
side upon a truth which has been already expounded at length,

VIZ that presentations are not given to us as individuals but as

changes in a continuum Time and space—the instruments,

as It were, of individualization, which are presupposed in the

objective sciences—are psychologically later than this mere

differentiation

The many vexed questions that arise concerning individual

identity are metaphysical rather than psychological. But it

will serve to bring out the difference between the

two forms of identity to note that an identification

cannot be established solely by qualitative compari-

on, an alibi or a breach of temporal continuity will turn the

flank of the strongest argument from resemblance Moreover,

resemblance itself may be fatal to identification when the law
of bemg is change

41 As regards the real categories, it may be said generally

that these owe their origin in large measure to the anthropo-

morphic or mythical tendency of human thought

—

Sfioiov r<j» hfioiu} yLv<!)<rK€<r6ai, Into the forma-

tion of these conceptions two verv distinct factors

entei—(i) the facts of what in the stricter sense we call “ self-

consciousness,” and (2) certain spatial and temporal relations

among our presentations themselves On the one hand, it has

to be noted that these spatial and temporal relations are but the

occasion or motive—and ultimately perhaps, w^e may say, the

warrant—for the anak'gical attribution to things of selfness,

efficiency and design, but are not directly the source of the

forms of thought that thus arise On the other hand, it is to

be noted also that such forms, although they have an independent

source, would never apart from suitable material come into

actual existence If the followers of Hume err in their exclusive

reliance upon “ associations naturally and even necessarily

generated by the order of our sensations ”
(J S Mill), the disciple

of Kant errs also who relies exclusively on “ the synthetic unity

of apperception ” The truth is that we are on the verge of error

in thus sharply distinguishing the two at all, if we do so moment-
arily for the purpose of exposition it behoves us here again to

remember that mind grows and is not made The use of terms

like ‘‘innate,” “a prion,” “necessary,” “formal,” &c., without

further qualification leads only too easily to the mistaken notion

that all the mental facts so named are alike underived and original,

independent not only of experience but of each other, whereas

but for the forms of intuition the forms of thought would be
impossible—^that is to sav, we should never have a self-conscious-

ness at all if we had not previously learnt to distinguish occupied

and unoccupied space, past and present in time, and the like.

But, again, it is equally true that, if we could not feci and move
OS well as receive impressions, and if experience did not repeat

Itself, we should never attain even to this level of spatial and
temporal intuition Kant shows a very lame and halting

recognition of this dependence of the higher forms on the lower
both m his schematism of the categories, and again in correcting

m his Analytic the opposition of sense and imderstandmg as

respectively receptive and active with which he set out m his

Aesthetic Still, although what are called the subjective and
objective factors of real knowledge advance together, the former
IS m a sense always a step ahead We find again without us
the permanence, individuality, efficiency, and adaptation we
have found first of all within (cf § 20, b and d) But such
primitive imputation of personality, though it facilitates a first

understanding, soon proves itself faulty and begets the contra-

dictions which have been one chief motive to philosophy. We
smile at the sa\ age who thinks a magnet must need food or the

child who is puzzled that the horses m a picture remain forever
stii}, but few consider that underlying all common-sense thinking
there lurks the same natural precipitancy We attribute to

extended things a unity which we know only as the unity of an
unextended subject, we attribute to changes among these

extended things what we know only when we act and suffer

ourselves, and we attribute further to them in their changes
a striving for ends whu h we know only because we feel In asking

what they are, how they act, and why they are thus and thus,

we assimilate them to ourselves, m spite of the differences w^hich

lead us by-and-by to see a gulf between mind and matter Such
instinctive analogies have, like other analogies, to be confirmed,

refuted, or modified by further knowledge, i e by the very

insight into things which these analogies have themselves made
possible That in their first form they were mythical, and that

they could never have been at all unless originated in this way,
are considerations that make aIo difference to their validity-

assuming, that is, that they admit, now or hereafter, of a logical

transformation which renders them objectively valid. This

legitimation is, of course, the business of philosophy, we are

concerned only with the psychological analysis and origin of

the conceptions themselves

42 As it must heie suffice to examine one of these categories,
let us take that which is the most important and central of the
three, viz causality or the relation of cause and effect,

as that will necessarily throw some light upon the con- Causailty,

stitution of the others To begin, we must distinguish three things,
which, though very different, arc very liable to be confused (i)

Perceiving in a ilefinite case, e g that on the sun shining a stone
becomes warm, we may say the sun makes the stone warm This
IS a concrete instance of predicating the causal relation In this

there is, explicitly at all events, no statement of a general law or

axiom, such as we have when we say (2)
“ every event must have

a cause"—a statement commonly known as the principle of causality
This again is distinct from what is on all hands allowed to be an
empirical generalization, viz (3) that such and such particular

causes have invariably such and such particular effects With
these last psychology is not directly concerned at all it has only
to analyse and trace to its origin the bare conception of causation
as expresscHl in (i) and involved in both these generalizations
Whether only some events have causes, as the notion of chance
implies, whether all causes are uniform in their action or some
capricious and arbitrary, as the unreflecting suppose—all this is

beside the question for us

One point in the analysis of the causal relation Hume may bo
said to have settled once for all it does not rest upon or contain
any immediate intuition of a causal nexus The two relations that
Hume allowed to be perceived (or " presumed to exist "), viz con-
tiguity m space of the objects causally related and priority in tune
of the cause before the effect, are the only relations directly dis-

cernible We say indeed " The sun warms the stone " as readily as

we say " The sun rises and sets," as if both were matters of direct

obscsrvation then and there But that this is not so is evident from
the fact that only in some cases when one change follows upon
another do we regard it as following from the other casual coin-

cidence IS at least as common as causal connexion, Whence the
tUffcrence, then, if not from perception ? Hume's answer,' repeated

in the mam by English psychologists since, is, as all the world

knows, that the difference is the result of association, tliat when a
change a m an object A has been frequently observed to precede

a change 3 in another object B, this repetition determines

the mind to a transition from the one to the other It is this

' Treatise of Human Nature, pt. ui § xiv. " Of the Idea of

Necessary Connexion.”
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determination, which could not be present at first, that constitutes
" the third relation betwixt these objects " This " internal im-
pression

”
generated by association is then projected, “ for *tis a

common observation that the mmd has a great propensity to spread
itself on external objects
The subjective origin and the after-projection we must admit,

but all else m Hume's famous doctrmc seems glanngly at variance
with facts In one respect it jirovcs too much, for not all constant
sequences are regarded as causal, as according to his analysis they
ought to be, agaiUj m another respect it proves too little, for causal
connexion is contmually predicated on a first occurrence The
natural man has always distinguished between causes and signs

or portents, but there is nothing to show that he produced an
effect many limes before regaiding himself as the cause of it J S
Mill has indeed obviated tne first objection epistemologically by
adding to constant conjunction the further charactenstic of “ uncon-
ditionality But this is a conception that cannot be psychologi-
cally explamod from Hume's premisses, unless perhaps by resolving
it into the qualification that the invanabilily must be complete and
not partial, whereupon the second objection applies. “ tJncondi-
tional IS a word for which we can find no meaning as long as we
confine our attention to temjxiral succession It will not elo to say
both that an invariable succession generates the idea, and that such
invariable succession must be not only invanable but also uncondi-
tional in order to generate it We may here turn the master against
the disciple " the same principle," says Hume, ‘ cannot be both
the cause and the effect of another, and this is perhaps the only
proposition concerning that relation which is either intuitively
or demonstratively eerhnn " (op cit p 'joi) Unconditionality
IS then part of the causal relation and yet not the product of

invariable repetition

Perhaps the source of this element in the relation vill become
clear if we examine more closely the so-callcd internal impression

"

of the mind, which according to Hume constitutes the whole of our
idea of power or efficacy To illustrate the nature of this impression
Hume cites the instant passage of the muigination to a particular

idea on hearing the word commonly annexed to it, when " Hwill
scarce bo possible for the mmd by its utmost efforts to prevent
that transition " (op at p 393) It is this determination, then,
which 13 felt internally, not perceived externally, that wo mis-
takenly transfer to objects and regard as an mtclligible connexion
between them But, if Hume admits this, must he not admit more ?

Can it bo pretended that it is through the workings of association

among our ideas that we first feel a determination which our utmost
effoits can scarce icsist, or that we f<^l such determination under
no other circumstances ? If it be allowed that the n itural man is

aresistibly determined to iinagmo an apple when he hears its name
or to expect thunder when he seo» lightning, must it not also be
allowed that he is irresistibly determined much earlier and in a
much more impressive way when overmastered by the elements or
by his enemies ? But, furthei, such instances bung to light what
Hume's " determination ’* also implies, viz its necessary correla-

tive, effort or action Even irresistible association can only be
known as such by efforts to resist it Hume allows this \vhcn he
says that his principles of association " are not infallible causes,
for one may fix his atUntioa during some tunc on any one object

without looking farther " (op at p 393) But the fact is, wo know
both what it is to act and what it is to suffer, to go where wc would
and to be carried where wc would not, quite apart from the work-
ings of association And, had Hume not confused the two different

inquiries, that concerning the origin of the idea of causation and
that concerning the ground of caused inference or law of caus^ition,

it could never nave occurred to him to offer such an analysis of the
former as ho does

Keeping to the former and simpler question, it woukl seem that
when m ordinary thinking wc say A causas this or that in B wc
project or analogically attribute to A what we cxj^cricnce in acting,

and to B what we experience m being acted on, and the structure of

language shows that such proicction was made long before it was
suspected that what A once did and B once suffered will be done
ancl suffered in the same circumstances again The oct asions suitable

for this projection are determined by the tcmpoial and spatial

relations of the objects concerned, which relations arc matter of

intuition. These are cf no very special interest from a psychological
point of view, but the subjective elements we shall do well to consider

further First of all, we must note the distinction of immanent
action and transient action, the former is what we call action

simply, and implies only a single thing, the agent, the latter, which
wc might with advantage call effectuation, implies two things, a

patient as well as an agent In scientific language the agent m an
intransitive act is called a causa tmmanens and so distinguished

from the agent m effectuation or causa transiens. Common
however, does not legard mere action as caused at all, and
find it, in fact, impossible to resolve action into effectuation But,
since the things with which we ordinarily deal are complex, have
many parts, properties, members, phases, and in consequence

of the analytic procedure of thought, there ensues, indeed, a con-
tinual sluftmg of the point of view from which we regard any given

thing, so that what is m one aspect one thing is in another many

thought,
wo snali

(cf § 20) So it comes about that, when regarding himself as one, th^'

natural man speaks of himself as walking, shouting, &c
, but, when

distinguishing between himself and his members, he speaks of raising
his voice, moving his legs, and so forth Thus no sooner do we
resolve any given action into an effectuation, by analytically dis-

tinguishing within the original agent an agent and a patient, than
a new action appears Action is thus a simpler notion thian causa-
tion and inexplicable by means of it It is cci tainly no easy probUm
in philosophy to determine whore tlic resolution of the complex
IS to cease, at what point we must stop, because in the presence
of an mdividual thing and a simple activity At any rate, we
reach such a point psychologically in the conscious subject, and
that energy in consciousness wc call attention If this be allowed,
Hume's ciitique of the notion of cfhcacy is really wide of the mark
" Some," t he says, " have asserted that we feel an energy or jx>wer
in our own mind, and that, having in this manntJ* acquir'd the
idea of power, wc transfer that quality to matter, where we cure not
able immediately to discover it Eut to convince us how
fallacious this reasoning is, we need only consider that the will,

l>cing here consider'd as a cause, has no more a discoverable con-
nexion with its effects than any material cause has with its proper
effect Ihc effect is there [too] distinguishable and separable
from the cause, and could not lx. foicseen without the experience 01

tkur consi ant conjunction " (o/> at p 455) This is logical analysis,

not psychological, the jxiint is that the will is not considcTcd as a
cause and distinguished from its effects, nor in fact considered at
all It IS not a case of sequence between two separable impressions,
for wc cannot ritdly make the indefinite regress that such logical

distinctions as that betvv ecn the conscious subject and its acts implies
Moreover, our activity as such is not directly presented at all

v/e are, being active, and further than this psychological analysis
will not go 2 There are, as wc have seen, two ways in which this

activity IS manifested, the rc'ccptive or passive and the motor or
active m the stricter sense— (ef § 8) and our experience of these
we project in predicating the causal relation But two halves
do not make a whole, so we have no complete experience of effectua-

tion, for the simple reason that wc cannot be two things at once
We arc guided m piecing it together by the temporal and s|)atia1

relations of the things concerned Hence, perhaps, some of the
antinomies that beset this concept In its earliest form, then,

the so-called necessaiy connexion of cause and effect is perhaps
nothing more than that of physical constraint To this, no doubt,
IS added the strength of expectation—as Hume supposed—when
the same effect has bee n found invariably to follow the same cause
Finally, when upon the basis of such associated uniformities of

scxiuonce a definite intellectual elaboration of such material ensues,
the logical necessity of reason and consequent finds a place, and so

far as deduction is applicable cause and reason become interchange-
able ideas

Belief

43. The mention of logical necessity brings us to a new topic,

VIZ the ‘‘objectivity’' of thought and cognition generally

The psychological treatment of thn topic is tantamount to an

inquiry into the characteristics of the states of mind we call

certainty, doubt, belief—all of which centre round the one fact

of evidence Between the certamty that a proposition is true

and the certainty that it is not there may intervene many grades

of uncertainty. We may know that A is sometimes B, or

sometime', not; or that some at least of the conditions of B are

present or absent, or the presentation of A may be too confused

for distinct analysis This is the region of probability, possibility,

more or less obscurity Leaving this aside, it will be enough to

notice those cases in which certainty may be complete. With

that certainty which is absolutely objective, t e with knowledge,

psychology has no direct concern, it is for logic to furnish the

criteria by which knowledge is ascertained

Emotion and desire are frequent indirect causes of subjective

certainty, m so far as they determine the constituents and the

1 Hume here has Locke and Berkeley specially in view Locke as a
patient and acute inquirer was incomparably better as a psychologist

than a man addicted to literary foppery bke Hume, for all his

genius, could possibly be On the particular question, see Locke,

Essay, bk ii c 21, %% 3-5
2 In an article (Mtnd, 1886, p 317) Mr F K Bradley created

some stir by declaring that " the present use of these phrases [active

energy] is little better than a scandal and a main obstacle in the

path ot English psychology ’ In Mtftd for 1902 and 1903 he has

made important contributions towards clearing up the supposed

confusion, and the subject is still bemg debated But the mam
contention of tlic text, that activity is for psychology at all events

ultimate and unanalysable, seems still to aw^ait refutation A brief

notice of some of the diverse views obtaining will be found in an

a<ldrcss, " The Problems of General Psychology,” bv J. Ward,

Philosophical Review (i904)> PP sqq
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grouping of the field of conviousness at the moment—“ pack the

jury or “ suborn the witnesses/' as it were. But the ground

of certainty is m all cases some quality or some relation of these

presentations tnier se In a sense, therefore, the ground of all

certainty is objective—m the sense, that is, of being something
at least directly and immediately determined for the subject

and not by it. Where certainty is mediate, one judgment is

often spoken of as the ground of another; but a syllogism is

still psychologically a single, though not a simple, judgment,
and the certainty of it as a whole is immediate Between the

judgment A is B and the question Is A B ? the difference is not
one of content nor scarcely one of form it is a difference which
depends upon the effect of the proposition on the subject judging
(i

) We have this effect before us most clearly if w^e consider what
IS by common consent regarded as the type of certainty and
evidence, the certaintv of present sense-mipressions whence it is

said, ^ing IS believing.^' The evident is here the actual,

and the “ feeling or consnousness " of certainty is in this case

nothing but the sense of being taken fast hold of and forced to

apprehend what is there, (ii ) The like is true of memory and
expectation in these also there is a sense of being tied down
to what IS given, whereas m mere imagination, howTver lively,

this non-voluntaiy determination ib absent (of § 26) Hume
saw this at times clearly enough, as, e g when he says, An
idea assented to feels different from a fictitious idea that the

fancy alone presents to us " But unfortunately he not only

made this difference a mere difference of intensity, but spoke
of belief itself as “ an operation of the mind " or “ manner of

conception that bestowed on our ideas this additional force or

viv’acity ^ In short, Hume confoun led one of the indirect

causes of belief with the ground of it, and again, m dcscnbmg
this ground committed the wrepov Trporepov of malcing the mind
determine the ideas instead of the ideas determine the mind
(m

)
In speaking of intellection he is cle«arer “ The answer is

easy with regard to piopositions that are prov’cl by intuition or

demonstration In that case the person who assents not only

conceives the ideas according to the proposition, hut is neces-

sarily determin’d to conceive them in that particular manner "

{op at p 395) It has been often iirgtd—as h\ J S Mill, for

example—that belief something “ ultimate and primordial
”

No doubt it IS, but so is the distinction betw'een activity and
p>as6ivity, and it is not here maintained that certarnty can be

analysed into something simpler, but only that rt is identical

with wliat IS of tlie nature of passivitj—objective determination

As Bain put it,
**
ITie leading fact in behef . is our primitive

credulity We begin by believing everything, whatever is is

true ” (Emotions and Will, 3d ed
, p 51 1) But the point is that

m this primitive state there is no act answering to “believe"

distinct from the non-voluntary attention answering to “per-

ceive/’ and no reflection such as a modal term like “ true
’’

implies. With eyes open in the broad day no man says, “ I am
certain there is light , he simply sees He may by-and-by come
absolutely to disbelieve much that he sees

—

e g that things are

nearer when viewed through a telescope—just as he will come to

disbelieve his dreams, though while they last he is certain in

these too The consistency we find it possible to establish among
certain of our ideas becomes an ideal, to whuh we expect to

find all our experience conform. Still the intuitive evidence of

logical and mathematical axioms is psychologically but a new
form of the actual ;

we are only certain that two and two make
four and we are not less certain that we see things nearer through

a telescope.

Presentation of Self, Self-consctousness and Conduct

44. The concept of self we have just seen underlying and
to a great extent shaping the rest of our intellectual furniture;

cm this account it n at once desirable and difficult to analyse

it and ascertain the conditions of its devekipment. In attempt-
ing this we must carefully distinguish between the bare presenta-

tion of self and that reference of other presentations to it which
IS often called .specially self-consciousnoss, ‘‘ inner sense, or

' Treatise of Human Nature, Green and Grose’s ed., i. 396.

[PRESENTATION OF SELF

internal perception Concerning all presentations whatever

—

that of self no less than the rest—it is possible to reflect, “ This

presentation is mine, it is my object, I am the subject attendmg
to it " The presentation of self, then, is one presentation among
others, the result, like them, of the differentiation of the original

continuum But it is obvious that this presentation musl^ be in

existence first before other presentations can be related to it

On the other hand, it is only in and by means of such relations

that the concept of self is complete We begin, therefore,

with self simply as an object, and end with the concept of that

object as the subject or “ myself " that knows itself TIic self

has, first of all (a) a unique interest and (h) a certain inwardness,

(r) It IS an individual that (d) persists, (e) is active, and finally

(/) knows itself These several characteristics of self are inti-

mately involved, so far as they appear at all they advance in

definiteness from the lowest level ot mere sentience to those

moments of highest self-consciousness in which conscience
approves or (ondemns volition.

The earliest and to the last the most important element m self

—

what we might pci haps term its root or material element—^is that
variously styleci the organic sensations— vital sense,

( ocnaesthesis, or somatic consciousness This largely

determines the tone of the special sensations and enters,
® ^

though little suspected, into all our higher feelings If, as somo-
timcs happens in serious ner\ ous affections, the whole lx)dy or any
part of it should lose common sensibility, the whole body or that
part IS at once regarded as strange and even as hostile Jn some
loims of hypochondiia, 111 which this extreme somatic insensibility

and absence of zest leave the intellect and memory unaffected, the
individual doubts his own existence or denies it .dtogcthci ifibot

Cites the case of such a patient, who, declarmg that he had been
dead for two years, thus expressed his pciplcxity “ J'exibtc, mats
cn dehors dc la vie i6ellc, mat^rielle, ct, maJgr^ moi, nen no m'ayant
donn6 la mort Tout est m^cauique chtz moi et sc fait mconsciem-
ment ** It IS not because they accompany physiological funcUons
essential to the efficiency of the organism as an organism, but
simply because they are the most mimediate and most constant
sources of feelmg, that these massive but ilTdeftncd organic sensa-

tions are from the first the objects of the directest and most unre-
flecting interest Other objects have at the outset but a mediate
interest through subjective selection in relation to these, and never
become so instinct ivedy and inseparably identified with self, nevei
liave the same inwardness This brings us to a new pomt As
soon aa definite perception begins, the body as an extended thmg
IS distinguished lioni other bodies, and such organic sensations as
can be localized at all are localized within it At the same Uiue the
actions of other bodies upon it are accompanied by pleasures and
pains, while their action upon each other is not The body also
IS the only thing directly set in motion by the reactions of thebe
feelings, the purpose of such movements being to bring near to it

the things foi which there is appetite and to icmo\e it from those
lowaidb which llurc is avcision It is thus not mcicly the type of
occupied space and the centre from which all positions are reckoned,
but It affords us an unfailing and ever-present intuition of the actu-
ally felt and living self, to which all otucr things arc exlcinal. more
or less distant, and at times absent altogether The body then first

of all gives to self a certain measure of individuality, peninanonce
and inwardness
But with the development of ideation there arises within this

what we may call an inner zone of self, having stiU mpro
unity and permanence Wc have at this stage not .

only an intuition of the bodily sedf doing or sufferuiig

here and now, but also memories of wfiaf it has been and done
under varied ciicumstanccs in the past. External mipressions
liavo by this time lost m novelty and become IcbS absorbing, while
the tram of ideas, laigely increased m number, di^tmctness and
mobfUty. diverts attention and often slmts out the tlupg^ of sense
altogether In all such reminiscence or levcrie a generic image
of self IS the centre, an4 every new image a^ it arises dciivcs all its

iiilerost from relation to this, and so apart from bodily appetites

new desires may be quickened and old emotions stirred again when
all tliat IS actually present is dull and unexciting But desires

and emotions, it must be remembered, though awakened by what
19 only imaginary, invariably entail actual organic perturbations,
and with these the generic image of self comes to oe intimately

united Honco arises a contrast between the inner self, vyhich the
natural man locales m his hroa.’^t or tppiiv, the chief seat of these

emotionaUUsturbances, and thp whole visible and tangible body be-

sides. Although from there nature they do not admit of much ideal

representation, yet, when actually present, these organic sensations

exert a powerful and often irresistible influence over other idea?

;

they have each them appropriate tram, so heighten m the vciy

* Base* affectives de la pcrsonnalitd " in lievue philosophiiuet

xviii. 149.
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Self A
Person,

complex and loosely compacted idea of eelf those traits they
onguially wrought into it, suppressing to an equal extent all the
rest Normally there is a certain equilibrium to which they return,

and which, we may suppose, detemunes the so-called temperament,
naturel or disposition, thus securing some tolerable unifonnily
and continuity in the presentation of self But even within the
limits of sanity great and sudden changes of mood are possible.

as,a*g ,m hysterical persons or those ol a " mercurial temperament/’
or among the lower animals at the onset of parental or migratoiy
instincts Beyond those limits*—as the concomitant apparently of

serious visceral derangements or the altered nutrition of parts of
the nervous system itself—complete “ ahonation ” may ensue A
new self may arise, not only distinct from the old and devoid of all

save the most elementary knowledge and skill tliat the old possessed,
but diametrically opposed to it m tastes and disposition—obscenity.
It may bo, taking the place of modesty and cupidity or cowardice
bucceeding to generosity or courage The most convincing illus-

trations of the psychological growth and structure of the presenta-
tion of self on the lower levels of sensation and ideation are furnished
by these melancholy sjxictacles of minds diseased

,
but it is impossible

to refer to them in detail heic ^

Passing to the higher level of intellection, wc come at length
upon the concept which every intelligent benng more or less dis-

tmctly forms of himself as a person, M or N ,
having

such and such a eliaractcr, tastes and couvietions such
and such a history, and sucli and such an aim in life

The main instrument in the formation of this concept, as of others,

is language, and especially the social intercourse that language
makes possible Up to this point the presentation of self has shaped
that of not-sclf,—tnat is to say, external things have been com-
pichended by the projection oi its chaiaclcnstics But now the
order is in a sense reverst d the individual a h anccs to a fuller

self-knowledge by comparing the self within with what is first dis-

cernible in other persons without bo far avant I’homme est la socidti
,

it islhiough the us " that wc learn ol the " me " (cf § 36. note il

Collective action for common ends is of the essence of society, and
in taking counsel together for the good of his tribe each one learns
also to take counsel with himself /or his own good on the whole;
with the idea of the common weal arises the idea of happiness
as distinct from momentary gratification The extia-iegaiding
impulses arc now confronted by a reasonable self-love, and m the
deliberations that thus ensue activity attains to its highest forms—those of thought and volition In the first we have’a distinctly

active manipulation of ideas as conipaied with the more passive
spectacle of memory and imagination Thereliy emerges a contrast
between the thinker and these objects of lus thought, includuig
among them the mere genci ic image of self, from which is now foi ined
this concept of self as a pci son A similar, even sharper, contrast
also accompanies the exercise of what is very inisloadingiv termed
“self-control," %e contiol by this personal self of “the various
natural atfeciious "—to use Butler’s phrase—which often hinder it

as external olijects hindered them It is doubtful whether the
reasoning, regulating self is commonly regarded as definitely local-

ized The effort of thinking and concentrating attention upon
ideas is no doubt referred to the brain, but this ls only compar-
able with the localization of other cffoits m the hmbs, wlun we
think we commonly feel also, and the emotional basis is of all the
most subjective and malicnalile If we speak of this latest phase
of self as par excellence “ the inner self,’' such language is then mainly
figurative, inasmuch as the contnists just described arc contrasts
mto which spatial relations do not enter

45 The term “ reflection,” or internal perception is applied to

that state of mind in which some particular presentation or group
of presentations (x or y) is not simply in the field of

f^ou^aess
1011sness hut there as consciously related to self,

which is also presented at the same time Self here

may be symbolized by M, to emphasize the fact that it is m like

manner an object in the field of consciousness The relation

of the two IS commonly expressed by saying, “ This (r or y) is

my (M’s) percept, idea or volition; I (M) it is that perceive,

thmk, will it.” Self-consciousness, m the narrowest sense, as

when we say I know myself, I am conscious that I am,” &r

,

is but a special, though the most important, instance of this

internal perception • here self (M) is presented in relation to

self (with a difference, M'), the subject itself—at least, so we sav
—15> or appears as its own object

It has been often maintained that the difference between
consciousness and reflection is not a real difference, that to know
and to know that you know are the same thing considered in

* This subject has a very wide htcrature The following are
spedaUv mtcroeting ; Ribot, Lcs Maladies de la personnaliU (3rd ed ,

im; Bions Sidis and S P Goodhart, Multiple Personality {190^ \

Morton Prmce, The Dissociation of PersoncMy (1900).

different aspects.” 2 But different aspects of the same thing arc
not the same thing, for psychology at least Not only is it not
the same thing to feel and to know that you feel, but it miglit

even be held to be a different thing still to know that )ou feel

and to know that you know that you feci—such being the
difference perhaps between ordinary reflection and psychological

introspection ^ The difficulty of apprehending these facts and
keeping them distinct seems obviously due to the necessary

presence of the earlier along with the later, tliat is to say, we
can never know that we feel without feeling But the con\ersc

need not be true How distinct the two states are is shown
in one way by tlieir notorious mcompatibiiity, the direct conse-
quence of the limitation of attention . whatever we have to do
that IS not altogether mechanical is ill done unless we lose our-

selves in the doing of it This mutual exclusiveness receives

a further explanation from the fact so often used to discTcdit

psychology, viz that the so-called introspection, and indeed

ail reflection, are really retrospective. It is not while we are

angry or lost in reverie that we take note of such states, but
afterwards, 01 by momentaiy^ sidc-glances intercepting the main
interest, if this be not too absoibing

But wc leguire an cxacter amilysis of the essential fact m this
retrospect— the relation of the presentation x or y lo tliat of self

or M What wc have to dial with, it will be observed, is, implicitly
at least, a judgment First of all, then, it is noteworthy tnat we
are nev'cr prompted lo such judgments by everyday occurrences or
acts of routine, but only bv matters of interest, and, as said, gener-
ally when these arc over 01 ha\ e cea.scd lo be all-engrossing Now
m such cases it will be found that some effect of the preceding state
of objective absoiption 2)crsists likt wounds rccei\ cd in battle,

unnoticed till the fight is o\er—such, ^ g , as the weariness of

museiilar exertion or of long concentration of attention, some
pleasurable or painful after-8( nsalion passiecly cncpcricnced, or an
emotional wav e subsidmg but not yet spent

,

“ the jar of interrupted
expectation,” oi the ichcf of sudden attainment after a^'diioiis

staving, making prominent the contrast of contentment and want
in that particula-, or, linallv, the quiet retrospect and mental
lununation in w^hich we note what time lias wrought upon us and
either regret 01 appiovc what wt wcie and did All such presenta-
tion«^ arc of the class out of which, as w^c have seen, the presentation

of self IS built up and so foim in each case the concrete bond con-
necting the gentne imago of self with its object In this way and in

this respect each is a concrete instance of what wc call a state,

act, affection, (!vc
,
and the judgments in winch such relations to

the standing picscntation of self arc iccognucd arc the original

and the type of all real predications fhc opportunities for re-

flection aic at first few, the matciials being as it wcic thrust upon
attention, and the resulting ” pereepts " are but vague By the

time, howexer, that a clear concept of self lias been attained the
exigencies of hk make it a frctjucnt object of contemplation, and
as the abstract of a senes of instances of such definite sclf-con-

sciousncss w'c reach the purely formal notion of a subject or pure
ego For empirical psychology this notion is ultimate, its specula-

tive treatment falls altogether—usually under the hcadmg “ rational

psychology ”—to metaphysics

46 The growth of intellection and self-consciousness reacts

pow^erfully upon the emotional and active side of mind To de-

scribe the vmrious sources of feeling and of desire that
conduct

thus arise—aesthetic, social and religious sentiments,
^ *

pride, ambition, selfishness, sympathy, &c —is bevond the scope

of systematic psychology, and certainly quite beyond the hmits

of an article like the present But at least a general tSsutrU of

the characteristics of activity on this highest or rational level

IS indispensable If wc are to gam any oversight m a matte

i

of such complexity’ it is of the first importance to keep steadily

in view’, as a fundamental prmciple, that as the causes of feeling

become more complex, internal, and representative the con-

sequent actions change m like manner We have noted this

* So—^misled possibly by the confusions incident to a 8j>ecial

faculty of reflection, vvhich they controvert— James Mill, Analysis,
1 2*4 seq (corrected, however, by both his editors, pp 327 and 230).

and also Hamilton, Lect i 193
* It has been thought a fatal objection to this view that it implies

the possibility of an indefinite regress; but whv should it not ^

We reach the hmit of our expenenco in reflection, or at most in

deliberate introspection, just as in space of three dimensions wc
reach the limit of our experience in another respect But there is

no absurdity in supposing a consciousnosa more evolved and explicit

than our self-consciousness, and advancing on it as xt advances on
that of the luircflccting brutes.



6oo PSYCHOLOGY [BODY AND MIND

connexion already in the case of the emergence of desires, and

seen that desire in prompting to the search for means to its end

IS the prtmum mavens of intellection (cf S 35 ) But intellect

does much more than devise and contrive in unquestioning

subservience to the impulse of the moment, like some demon of

Eastern fable, even the brutes, whose cunning is on the whole

of this sort, are not without traces of self-control As motives

conflict and the evils of hasty actmn recur to mind, deliberation

succeeds to mere invention and design In moments of leisure,

the more imperious cravings being stilled, besides the rehearsal

of failures or successes in the past, come longer and longer

flights of imagination into the future Both furnish material for

intellectual rumination, and so we have at length (i) concepts

of general and distant ends, as wealth, power, knowledge, and

—self-consciousness having arisen— the concept also of the

happiness or perfection of self, and (2) maxims or practical

generalizations as to the best means to these ends Instead of

actions determined by the vis a tergo of blind passion we have

conduct shaped by what is literally prudence or foresight, the

pursuit of ends that are not esteemed desirable till they are

judged to be good The good, it is triilv urged, is not to be

identified with the pleasant, for the one implies a standard and

a judgment, and the other nothing but a bare fact of feeling;

thus the good is often not pleasant and the pleasant not good
;
m

talking of the good, m short, we are passing out of the region of

nature mto that of character. It is so, and yet this progress

IS Itself so far natural as to admit of psychological explication

As already urged (§ 34), the causes of feeling change as the con-

stituents of consciousness change; also they depend more upon
the form of that consciousness as this mcreases m complexly
When we can deliberately range to and fro in time and circum-

stances, the good that is not directly pleasant may indeed be

preferred to what is only pleasant while attention is confined

to the seen and sensible, but then the choice of such good is

Itself pleasant—pleasanter than its rejection would have been

The mention of deliberation brings us to the perennial problem
of “ the freedom of the will " But to talk of will is to lapse into

the confusions of the old faculty—psychology As
Preedom. i^kc long ago urged “ The question is not proper,

whether the will be free, but whether a man be free " * In the absence
of external constraint, when a man does what he likes, we say
he IS “ externally free ", but he may still be the slave of every
momentary impulse and then it is said tliat he is not " internally

*

free The existence and nature of this internal freedom is the
problem But if such freedom is held to imply a certam sovereignty
or autonomy of self over against momentaiy propensions and blind

desires, there can obviously be no question of its existence till

the level of self-consciousness is reached and maxims or principles

of action arc possible The young child, the brute and the im-
becile, even when they do as they like, have not this freedom, though
they may be said to act spontaneously A resolutely virtuous

man will have more of this freedom than the man of good moral
disposition who often succumbs to temptation, but it is equally

true that the hardened sinner has more of it than one still deterred
in his evil ways by scruples of conscience A man is mternally
free, then, whenever the ends he pursues have his whole-hearted
approval whether he say with Milton's Satan, " Evil be thou my
good," or with Jesus, " Thy will be done " But this freedom is

always withm our experience a relative freedom, hence at a later

time we often declare that in some past act of choice we were not

our true selves, not really free But what is this true self more
than our ideal ^ Or perhaps we prefer to say tliat we were free

and could have acted otherwise; and no doubt we might, if the

place of the purely formal and abstract concept of self had been
occupied by some other phase of that enmirical self which is

continuously, but at no one moment completely, presented It

must then be admitted that psychological analysis in this case is

not only actually imperfect, but must always remain so—so long,

at any rate, as all that we discern by reflection is less than all we arc
But this admission does not commit us to allowing the possible

existence of a liberum arbttrtum tndtfferenttae, sometimes called
** absolute mdetcmunism "

;
for that would seem to differ in no

respect from absolute chance or caprice On the other band, the
rigidly determinist position can only be psychologically justified

by ignoring the activity of the experiencing subject altogether
At bottom It treats the analysis of conduct as if it were a dynamical
problem pure and simple But motives are never merely so many
quantitative forces playmg upon somethmg inert, or interacting

entirely by themselves At the level of self-consciousness espe-

* Essay concerning Human Understanding, II xxi §§ lO sqq

cially motives are reasons and reason is itself a motive In the blmd
struggle of so-called " self-regarding " impulses might is the only
right, but m the light of principles or practical maxims right is

the only might “ This supenority in position of prmciples is only
explicable by reference to the inhibitory power of attention, which
alone makes deliberation possible and is essentially voluntary ,

that IS, subjectively determined. But no, it may be objected,
deliberation in such cases is just the result of painful experiences
of the evil of hasty action, and only ensues when this motive is

strong enough to restrain the impulse that would otherwise prevail

Even if this be granted, it does not prove that the subject's action
IS determined for and not by him, it meiely states the obvious
fact that prudence and self-control are gradually acquired Authori-
tative principles of action, such as self-love and conscience, are
no more psychologically on a par with appetites and desires than
thought and reason are on a par with the association of ideas

Relatim of Body and Mind,

47, The question of subjective initiative leads us naturally

to that concerning the connexion of mind and organism, to which
we now proceed In development and efficiency, m
the intensity and ( omplexity of their processes, mind
and brain keep invariably and exactly in line together. Striking

and impressive instances of this correspondence aie to be
found in comparative psychology, and especially m mental
pathology^

,
but it is needless here to enlarge on a point which

m the mam is beyond dispute In this correspondence lay the

plausibility of the old materialism But a closer scrutiny dis-

closes an equally impressive dispantv * we reject materialism,

accordingly, while still maintaining this psychoneural paralleltsm

to be a well-established fact From this we must distinguish a

second sense of parallelism founded on the disparity just men-
tioned as pertaining to the psychical and neural correlates. We
may call this physiologtco-psychological, or, more briefly, tneihodo-

logical, paralleltsm. It disclaims as illogical the attempt to

penetrate to psychical facts from the standpoint of physiology,

so persistently and confidently pursued by the old materialists.

It also forbids the psychologist to piece out his own shortcomings

with tags borrowed from the physiologist. The concepts of the

two sciences are to be kept distinct, as the facts themseKes to

which they relate are distinct. Confusion is inevitable if the

psychologist, for example, talks of his volition as the cause of his

arm moving, when by arm movement he means the process

described by the physiologist in terms of efferent excitations,

muscular flexions, and so forth; or if the physiologist speaks of a

sensation of red as produced by retinal stimulation due to light-

waves of a certain length, when by sensation he means what
he immediately experiences on looking at a field poppy. This
methodological convention, as we may call it, implies a more
stringent interpretation of causation than that expounded by

J. S. Mill and his contemporaries. It does not, however, forbid

psychological inferences on the basis of physiological facts, nor
vice versa But in spite of this distinctness of the facts, and of

the standpoints from which they are respectively studied, their

causal relation cannot be simply ignored it is, however, a problem
that pertains strictly to the higher standpoint of philosophy.

There have been in all four different theories of this relation

within modern times
:

(i) that of mutual interaction—^the

common-sense view—very inconsistently mamtamed by Des-

cartes, (2) the " occasionalism ” substituted for this by Geulincx

and the later Cartesians, (3) the pre-established harmony of

Leibnitz; and (4) the monism of Spinoza, which reduced matter

and mmd to parallel attributes of the One Substance. The last

of these—severed, however, from Spinoza’s metaphysics—is still

perhaps the prevailing theory, and to it the term psychophysical

parallelism most properly applies. For whereas the parallelism

first mentioned states a real correspondence between psychical

processes and neural processes, but leaves open the question of

a possible interaction between matter and mind, modern
psychophysical parallelism is a pure hypothesis concerning the

relation of psychical facts to physical theories, on the ground of

which—as we shall presently see—any interaction between

matter and mmd is expres‘^ly denied.

* The right Is only relative, of course, when the maxims are
“ hypothe&al "—^to use Kanta phrase,—but it is absolute when
the maxim is " categorical."
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But in the exposition of this hypothesis these two meanings of

parallelism are frequently confused or interchanged. The same
term " body " is applied both to an aggregate of matter and to the
living organism. Now life must be regarded as either inherent m
matter, or as the result simply of a particular material configuration,
or as physically inexplicable But, for the present at all events, it

cannot be explained physically, nor are we even vithm measurable
distance of such an explanation so much is beyond cavil Yet the
hypothesis of psychophysical parallelism confines us to one or other
oi the former ^ternatives at the same time its unwarrantable
identification with psychoncural parallelism—where we find a real
correspondence between mind and ovgamstn—tends to conceal the
gravity of such assumptions The standpoint of physiology, there-
fore, must be described not as identical with that of physics, but as
intermediate between it and the standpoint of psychology If the
fact of life could be reduced to phj^sicaJ terms, physiology then, no
doubt, would have to fall into line with physics, much as chemistry,
for example, may have had to do On the other hand, till a phvsical
explanation of life is forthcoming, physiology belongs, with psycho-
logy, to the biological group of sciences, and cannot divest itself

completely of the teleological concepts essential to them, not a v cstige
of which belongs to bare physics It is just because of this commu-
nity m their concepts that there actually is a cci tain " point to point
correspondence or parallelism between the psychical and the neural
as an organ a neuron is a unit, physically regarded, it ceases to be one
Yet this illicit identification of organism and material body is thought
to be legitimate, inasmuch as physiological processes are found to
1 est invariablyon a physical basis and inasmuch as, though methodo
logical parallelism forbids the physiologist to identify psychosis
with neurosis^ no limits can be imposed on his efforts to ascertain
the mechanism of the neurosis itself But if this be granted, is not
psychophysical parallelism justified, in principle at all events ^ By
no means as little, for example, as an explanation of the mechanism
of a locomotive would justify us in ascribing its origin, its mainttn-
ance, or its guidance to the machine itself When life and mind are ex-
j'»lained by their mechanism the physicist may summou the biologist,

.IS Mcphistophclcs did Faust, “ Her zu mtr " then, but not before.

A favourite mode of stating psychophysical parallelism is

that known as the Double Aspect Theory In this, besides

** Double unjustified identification of the first and third

Aspect** meanings, we find also an equally unjustified inter-

Theory prctation of parallelism in the second sense All

that methodology prescribes is that psychologists and neuro-

logists—and, we may add, that physicists too—shall severally,

as specialists,” mind their own business Again, all that the

first two jointl) ascertain is simply the fact of correspondence

the explanation of it is still to seek Two propositions are

now advanced which are held to meet this need First—and
negatively—the connexion, it is said, is not causal mind
docs not act on bod>, nor body on mind the changes

on each side form two independent series, each ‘‘ going
along by itself ” In other words, the senes themselves are

said to exemplif} what methodology enjoins on the sciences

that investigate them—they mind their own business and
ne\er intrude into each other’s domains Nevertheless their

interaction is not puma facie contradictory or absurd, and
ordinary thought, as we have seen, assumes that it exists What
evidence, then, is there for denying it absolutely? Empirical

evidence for such a universal negative there can hardl) be
,

it

must be established therefore—if established at all- -on a prion

grounds Meanwhile tw^o facts, already noticed, make serioush

against it On the psychical side sensations point to an intrusion

of some sort, and are not psychically explicable (cf § i6), and the

like—for the present at all events—must be said of the fact of

life on the physical side Apart fiom all this, it seems plain

that methodological parallelism, so far from justif> mg the denial

of interaction, simply precludes its discussion on the duahstic

level to which that parallelism is confined. The gulf implied

IS indeed not absolute— of so much, parallelism in the first sense

assures us—but those who aie forced to keep to their owm side

of It obviously are not the people to settle how it is crossed.

We are aware that the dualism is not absolute, it is replied

it is only phenomenal, and the two series of phenomena are

conditioned by an underlying unit) of substance. Such is the

second, and positive, proposition of the theory Again asking

for evidence, we are told that this underlying unity is unknown

—

in fact, unknowable This unknowable substance is assumed,

then, simply because—///^ tmpossthtlUy of causal connexion being

taken as established— no other alternative remains. The nega-

6oi
tive proposition is thus the foundation of the theory, and without
it this agnostic monism becomes entirely arbitrary We have,
therefore, to continue our search for the grounds on which the
possibility of interaction is denied But it will be worth while
first to examine certain ambiguities besetting the positive

statement

Difference of aspect may result solely from difference of stand-
point, or It may be due to difference in the reality itself. The
circle, seen as concave from within and as convex from without,
is an ancient instance of the first still m great favoui

,
the pillar

that was cloud and darkness to the Egyptians, but light to the

children of Israel, may serve to exemplify the second The
former we may call the phenomenal, and the latter the ontal,

meaning of aspect ” With these two very different meanings
our theory plays fast and loose, as suits its own con\enience

To do this IS easy—in so far as the reality is unknown and un-

knowable, and necessary—since in the end, the reality, hotveter

unknowable, must somehow include both the phenomenal
aspects and all that pertains to them, and so far therefore be
known In dealing with “ aspect ” in the first sense, the one
question to be raised concerns the nature and relation of the

respective standpoints To one belongs what we know as in-

dividual experience, and this is essentially concrete, immediate,

and qualitatively diverse, to the other belongs an abstract

conceptual scheme, wholly quantitative, familiarl} known as

the mechanical theory Between these there is plainl} no
such co-ordination as the inept comparison with the inside and
the outside of a circle implies ^ Neither is there, on the other

hand, the same complete opposition, for the entire mechanical

theory is based upon individual experience as enlarged and
developed by inter-subjective intercourse Both the sense-

knowledge of the one and the thought-knowledge of the other

relate to the one objective factor involved in both. So far, then,

there is fundamentally only one standpoint—that of the sub-

jective factor to the objective factor, which is immediatel}

perceived in the one and mediately conceived in the other

The question here raised is thus pnmaril) epistemological,

but It IS a question, as wc have seen, in which psychology is

intimately concerned “ ^Vspect ” in the second sense is inde-

pendent of standpoints We have here to deal with attributes

of the one reality
,
more or less in Spinoza’s sense this reality

itself, as possessed of disparate attnbutes, is so far dual, and the

question of causal connexion between these attributes is not

escaped For to know that a thing has in\ ariably two distinct

attributes does not enable us to determine straightway how the

changes or '' modes ” of the one are connected with those of the

other (i) The same attribute might be ahva)S the initiating

or independent variant, and then w^ould come the question of

finding out which of the two it was, or (2) it might be that now
one, now the other, took the lead, the grounds of this alternation

being then the topic for inquiry, or, finally, (3) it might l)e, as

our theory assumes, that there was but a single scries of double

changes The questions here raised are philosophioil questions,

but again they are questions in w’hich psychology is intimately

concerned Our examination thus yields two results, first,

there is fundamentally only a single standpoint—that of ex-

perience, now at the perceptual, now at the conceptual, level;

and secondly, the distinction of aspects is not merely' pheno-

menal, but pertains “ somehow ” to reality The question is

how, and this leads us to resume our inquiry into the grounds

on which interaction is denied

These grounds neither pertain to psycholog\ nor to physiology.

In spite of the outstanding difficulties connected with sensation

and life, which these sciences severally raise, such denial is upheld
> In fact, if there were, since it is only as we contemplate finite

portions of the circle that the distinction of concave ana convex is

present, the nearer we approximated to its elements the more this

difference of aspect would disappear If on the physical side wo
called these elements atoms, there would be an answering element
of mind-stuff ” on the psychical; and there would be no more
unity and no other diversity in a ^iven man's mind than in Ins brain

regewded as a complex of primordial atoms Wild as all this seems,

yet views of the kind hav^e betm seriously put forward more tlian once

as the logical outcome of psychophysicsd paiallclism
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mRmly on tha strength of an interpretation of the principle

known as the conservation of enei^—an wfterpretation of it,

however, which manv of the ablest physicists disallow. The
energy of the physical world, it is maintained, is a strictly in-

variable amount, matter, therefore, cannot act on mind, for

such action would entail a decrease, nor can mind act on matter,

smce that would entail an increase, of this energy. In other

words, the material world is held to be a closed system

and as all the changes within it are mass-motions, there can be

none which are not the effect and equivalent of antecedent mass-

motions. But now this statement must be established on
physical grounds : to assume it otherwise would be openly to beg

tlie very question at issue. For if mmd does act on matter, the

physic^ mechanism ts subject to changes from without, and so

often its motions are no/ due to antecedent motions, and this

—the common-sense view—cannot, of course, be summarily

dismissed as impossible or absurd. Now, energy is essentiallv

a metrical notion, and its conservation in finite and isolated

material systems has been ascertained by careful quantitative

experiments. To say that the energy of the material universe

IS constant is only a wav of expressing the generali2ation

of this result—IS tantamount, m other words, to saying that it

holds of all finite isolated systems. The universe may
perhaps be called isolated, but we do not know that it is

finite. We cannot, therefore, apply metrical concepts to it
; and

consequently we cannot interpret the conservation of energy as

meaning that the physical part of it is a closed system. But
if not a closed system, then the energy of a given group of bodies

may be increased or decreased without interaction between that

gioiip and other bodies—may be increased or decreased by
psychophysical interaction, that is to say. And, moreover,

such psychophysical interaction would not invalidate the con-

servation of energy, rightly understood; for that merely means
that the energy of a group of bodies can be altered only from

without, and this might happen whenever such interaction

occurred * We seem, therefore, justified for the present m re-

jecting psychophysical parallelism as one of the three possible

modes of relating mind and matter regarded ns attributes of

the real. Not only are there psychological as well as biologiciil

objections which it has not yet o\crcome, but there arc so far

no physical grounds m its favour.

At this point we may again for a moment turn aside to consider

a modified form of the doctrme—the so-called Cmsaous Auto-

••CoBtcioua
Theory, an attempt to blend the old Cartesian

Auto^ views concerning the minds of man and brute.

According to Huxley,^ the best known modem
Tbaory, exponent of this theory, ''our mental conditions

are simply the symbols in consciousness of the ^laiages that

take place automatically m the organtsm.’^ This oonscicitts-

ness IS supposed “ to be related to the mechanism of the

body simply as a collateral product of its working, and to

be as completely without any power of modifying that

working as the steam^whistle . . • is without influence upon
the locomotive’s machinery ”

: thus “ the feeling we call

volition IS -not the cause of a voluntary act, but the symbol
of that state of the brain which is the immediate cause of

that act.^' In other words, physical changes are held to be
independent of psychical, whereas psychical changes are de-

clared to be their collateral products ’’ They are called

collaieral products, or ‘‘ epiphenomena,’' to obviate the charge of

materialism, and to conform to the interpretation of the con-

servation of energy that we have just discussed. Such a theory
IS, strictly speakmgy one of parallelism no longer : rather it

adopts, the first of the two possibilities we have noted
above as opposed to parallelism. Accordmg to it, matter is the
initiating or independent variant, on whose changes mind simply
follows suit. It IS open to two fatal objections First, it is

methodologically unsound : its psychology is physiological in the
I Tlic posaibihty is enough : we caimot tell what actually happens,

and do not, therctorej know how far the direction of matter by mind
calls for a modification or limitation of physical hypotheses. Ci
Ward, Na/utaltsm and Agno^ttetsm (3rd ed

,
iQoOh ii, 73^86

® Essay on “Animal Automatism,^' Collected Essays, vol i.

bad sense. It reg^irds all states of consciousness as passive,

i.e. as ultimately either
**
feelings or "" reflexes.’* Volitional

activity is declared illusory; and if the be true, intellectual

activity must be illusory too. But to detect illusion requires

experience of reahty—we only know the sham by knowing
the genuine first; and even* passive states could not be
experienced as such save by contrast witli states that ai»

active. To the physical side, then, we naturally turn* for this

knowledge which we are told is not to be found on the psychical;

and we do so the more readily as, according to the present theory,

the physical holds the primary place. But we turn m vain,
fox matter is inert, and its energy only “ works ” by takmg the

line of least resistance*, like water running down hill. Moreover,
such activity as we are m search of could only be found here m
case the physical mechanavsm showed signs of being mtelligently

directed, and tha/t would also be evKlence that psychical activity

IS not illusory Is, then, the physical side after all primary ?

No, we reply: the assumption is epistemologically unsound
This is our second objection. The order implied m the distinc-

tion of pliysical phenomena and p.sychical c^tphenomena is

contrary to all experience and indefens^ible A physical pheno-
menon IS cither actually perceived or possibly perceptible; other-

wise It IS devoid of empirical reality altogether But objects

of perception are so far psychical, that is, they belong to im-

mediate or individual experience. Therefore we cannot regard

them as independent of this experience, nor this its their collateral

product, / e, as cpiphenornenal Again, the phefiomenallty sup-

posed to be common to both involves, as we have already
seen, a fundamental identity m the standpoint of each . they

belong to the same continuous experience at different levels

And lastly, their abstract, merely quantitative, character shows
that It IS the concepts of physics, and not the facts of

immediate experience, that are symbolic, and so to say epithetic

The aittempt—cither empirually or speculatively—to outflank

mind by way of matter is an absurdity on a par with getting

into a basket m the liope of ]:)eing able to carry oneself.

These epistcmologic^ considerations may help us to deal with
the prime and ultimate argument for strict parallelism When
all is said and done, it is urged, still the interaction of mind and
matter remams mconceivable But this is liardly a sufficient

reason for denying what is prima facie a fact. Occasionalists,

from Geuhnex to Lotze, have acknowledged the same obscurity

in all cases of transient action. Yet they did not venture to

deny that sensations were interruptions in the psychical series,

the “ occasions ” fur which were only to be found m the physical,

nor that purposive movements were interruptions m the physical

senes, the " occasions ” for which were only to be found in the

psychicah And surely such a position is more in harmony with
experience than that of the parallelists, who maintain that each
senes “ goes along of itself

’’—a statement which, as we have
repeatedly urged, contradicts psychology and assumes the physi-

cal explanation” of hfe. Whereas occasionalism leaves the

question of ultimate means to lie dealt with by a metaphysics
which will respect the facts/ parallelism forecloses it on the basis

of a ready-made metaphysics—modern naturalism, that is to

sa>—m which psychology as an independent science is entirely

Ignored Startmg with a dualism as absolute as that of Descartes
—but replacing his two substances by one, enjoying the ottum.

cum ikgmtaie of the Unknowable—startmg, too, from the physical

side, no wonder such a philosophy finds that what is for us the

most familiar and of the supremest interest, the concrete world

of sense and striving, is for it the altogether inconceivable, the

supreme world riddle ” And yet if the naturahst could deign

to listen to the plainest teachings of psychology and of epistemo-

logy, the riddle would seem no longerinsoluble, for hisphemonenal
dualism and his agnostic monism would alike disappear. The
material mechanism which he calls Nature would rank not as the

profoundest reality there is to know : it would rather become

—

what indeed “ machme ” primarily connotes—an instrument-

ality subservient to the ” occasions ” of the living world of ends,

ana so regarded, it would cease to be merely calculable, and

8 Cf. Lotee, Metaphystk, § 61 fin.
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would be found mtclhgible as well. Psychophysical parallelism,

then, we conclude, is not a philosophically tenable position; and
—pending the metaphysical discussion as to the ultimate nature

of interaction generally—^we have to rest content with the

second of the three possible modes of connexion above defined,

as occasionalism formulates it. According to this, the two
senes, the psychical and the physical, are not independent and
“ closed against each other, but in certain circumstances

—

e g
m perception—physical changes are the occasion of psychical,

and in certain circumstances

—

eg. m purposive movements

—

psychic^ changes are the occasion of physical : the one change
not being explicable from its psychical antecedents, nor the

other from its physical

Into the metaphysical discussion we ciinnot, of course, enter

here. It must suffice to say that it will not be conducted on
the Imcs of our present inquiry it will not start from a dualism

of matter and mind, either regarded as substances or as pheno-

mena. Its problem will rather be the interaction of subject

and object—a duality in the unity of experience, which by no
means coincides with the dualism of matter and mind, neurosis

and psychosis, and the like

Comparative Psychology

48. Psychoneural parallelism is no doubt a well established

generalization; nevertheless, concerning its exact range and its

precise meaning there are differences of opinion. It is apphciible,

every one will allow, so soon as there is evidence ot experiences

individually acquired (cf. § 3), and from such point onwards, in

ascending any biological phylum, wc find that the psychical

and neural aspects differentiate and develop together. But
how when wc descend ? Interpreting the neural correlate

physiologically, and not morphologically, as referring primarily

to function and not to structure, we find that even in unicellular

organisms it is still present as irritability and conductivity

(leading to amtraction, secretion, &c.) But as at higher levels

psychosis IS correlative to neurosis, the principle of continuity

would seem to justify us in assuming a like correspondence

here Moreover, learning by experience,’^ the comparative

psychologist’s criterion, obviously presupposes some antecedent

and underlying process, of which it is the differentiation and

development And our general analysis of mind, if correct,

enables us to describe this process
—

“ the irreducible psychical

minimum,” of which we are here m search. Wq have such

complete psychosis—and it is the simplest we know—in the

emotional or diffused movements that follow immediately

upon sensation; and these are so far purposive*—though not

intentional—that they tend to heighten or retam what is

pleasurable, and to alleviate or remove what is painful Given
that plasticity, which is the psychological pwesupposition of all

acquisitK)n, then learning by experience H) a possible develop-

ment from such a pnnutive stage.

But though every psychosis have its concomitant neurosis,

it IS unc^tain how far the converse holds good. The action of

the heart, for example, depends upon neuroses of which we
Imve now no direct consciousness. Facts of this kind have led

to three hypotheses cuncerrung the lowest forms of life, differing

more or less from that just proposed, (1.) Perfectibility and
instinct are found, it is said, to bem inverse ratio. Hence in the

lowest forms of hfe there is no “ learning by experience,” because

a stationary state of complete adjustment to environment has
been already attained, and all reactions have therefore become
“ secondarily automatic ”

: consciousness, having served its pur-

pose, has disappeared. To such a very Buddhistic psychology it

may be objected (i) that even organic reflexes tell upon the so-

called vit«i sense or coenciesthesis, and so far—the irreducible

minimum being sttU intact—do not preclude all possibility

of learning, should occasion arise; and (2) that the psychicd
hfe, even o£ a Protozoan, does not, according to the best evidence,

show any such mechanical finality as is here supposed.^ (11

)

According to the second view, which is advocated by Herbert

Spencer, the behaviour of the lower organisms is wholly made
^ Cf. H, S. Jenamgs, Behavtour of the Lower Organtsms (1906)

up of such reflexes, supposed to be devoid of all psychical con-
comitants; but consciousness—so far from having disappeared
—first comes upon the scene at the opportune moment when the
increasing complexity of the mechanism calls for its guidance
Psychologically this hypothesis is less defensible than the last,

and it has already been dealt with at some length (cf. § 7) It

not only assumes, as that does, far more uniformity in the

interaction of organism and environment than the facts warrant,
but in regarding life as prior to mind, and as the means of its

evolution, it burdens science with two insoluble problems
instead of one Por even if it were possible chemically to build
up protoplasm, we should still be as far from organisms as a
heap of bricks are from putting themselves together as a house,
(ill ) The last view we have to notice is essentially an extension

of the preceding, and is chiefly interesting as a reducito ad
ahsurdum of that The physics of colloidal substances—at

present wanting, but confidently expected “ in the near future ”

by certain biologists—is the key which is to unlock the mysteries

of protoplasm. Certain organisms, regarded as varieties of such a
substance, react positively to a given physical property of the
environment, and others negatively, thus a moth flies towards
the light, and a centipede runs from it—the one is positively,

the other negatively, “ hcliotropic ”
,

the radicle of a seed,

growing downwards, is, positively, the plumule, growing up-
wards, IS, negatively, “ geotropic ” Instincts are but complexes
of such tropisms, and owe their character entirely to the sym-
metrical form and definite structure of the colloidal substance.

Now if it facilitate the work of the biologist to say that when
what we ordinarily regard as a hungry caterpillar climbs to the

tip of a branch it is forced so to do by positive heliotropism,

that then positive chemiotropism sets up mastication of the

}Oung buds, and that, lastly, “ we can imagine this process lead-

ing to the destniction ot the substances in the skin of the animal
that arc sensitive to light, and upon which the heliotropism

depended,” so leaving it free to crawl downwards and tome in

( onta( t with the new buds whu h have m the meantime unfolded
— if such language ser\e any useful purpose, all well and good;
only it must be applied to the hungry man too . m short, all

behaviour must be dcs<ril>cd in the same terms. For the

champion of colloids to betake himself to consaousness as he
approaches the higher forms of life is as much a breach of

methodological parallelism as it is for the psychologist to fall

back upon protop’asm as he approaches the lower. But to

suppose that psychical proc esses first appear in the compheated
form of association of ideas—which learning by experience is

taken to imply—and at the same time to assume that such
experience, even when it appears, is

** ultimately due to the

motions of colloidal substances,” these are incongruous absurd-

ities which only the grossest ignorance w'ould be bold enough
to maintain.

Concluding, as we have done, that mind and matter—as we
may provKsionally call them—do really interact, we naturally

infer that organic structures are not the result solely of matenal
processes^ but involve the co-operation of mental direction and
selection ; m other words, we are led to regard structure as partly

shaped and perfected by function, rather than function as

solely determined by structure, itself mechanically evolved. And
such a view is justified by the fact that mechanical evolution fe

primarily a process of degradation ” rather tlian development,,

a case of facths descensus contrasting with the upward struggle

of life per aspera ad astra. Still, the notion of life or mind as

formative and directive has its difficulties In the first place, we
have no experience of mind organizing matter—no experience

of the actual process, that is to say—however sure we may feel

of the fact ® Hence the occasionalism to which here, at any rate,

science is confined But even so, the difficulty is not wholly

renaoved. In the handicrafts whence we derive the conception

* Cf. J. Loeb, Comparative Psychology (1901), pp. 188 sqq —au
interesting book, full of psychological crudities

® But, of course^ a thoroughgoing spintuahsm ought to eTmlain

the very existence of matter as rcaUy the appearance or mamieeta-
tion of mind



604 PSYCHOPHYSICS—PTERIA
of organs the artificer handles, but does not literally order, his

tools—as if they too were intelligent The conscious direction

of such movements is doubtless facilitated by the fact that many
of the complex ( o-ordinations actually involved in them are

carried out automaticall}, thanks to structural modifications,

either inherited or acquired. And, regarding life phylogeneti-

call), we can imagine this process ctiiried back indefinitely

Indeed, if it be illogical to talk of mechanisms evolving them-

selves and giving rise to the btings whose ends they serve, we
have no choice but to accept this dualism of mind-shaping and
matter inert No choice, that is, unless we can establish the

primacy of the psychological standpoint Here we have duality

but not dualism, and the object is not inert, t e is not matter

But still there remain two difficulties—possibly resolvable

into one—the plasticity already referred to as involved in all

biological development and hereditiry transmisssion
,

as to

these, psychology is almost wholly in the dark ^

Authoriiies —Historical . There arc few good works on the his-

tory of psychology, the only one m English, R Blakey, History of the

Philosophy of Mind from the Earliest Period to the Present Time
(London, 1848)

^
is poor F A Carus's Oeschichte der Psychologic

(Leipzig, 1808) IS at least useful for reference A work bearing the

same title by H Sicbcck—the first p?rt consisting of two divisions

(1 )
Die Psychologic von Aristotefes, (ii

)
Die Psychologic von Anstotths

bis zu Ihomas von Aquino (Gotha, 1880 and 1884)— is thoroughly
and carefully done Sitbeck has also contributed a senes of articles,
" Zur Psychologic der Scholastik,'* to the Archtv f d Gesch d
Philos (vols 1 -111

)
Die Philosophie in ihrer Geschtchte (/ Psycho-

/ogi^, by Professor Harms (Berlin, 1878), IS also good T A Ribot's

La Psychologic anglaise contemporaine (3rd cd
, 1892) and La Psycho- '

logic allemande contemporaine (2nd ed
, 1885) are lucid and concise I

in style, though the latter work in places is superficial .and inaccurate
j

Of Max DcssoiPs Geschtchte dtr neucren dcutschen Psychologte the

section dealing with the 17th-century writers ])rior to Kant went
J

into a second edition in 1897, contains a useful collection of
1

material From Les Ongtnes de la psychologic contemporaine (2nd
td 1908), by the nco- Ihomist scholar Mgr D Mcrcitr, much may
be learnt, though its puqiosc is not primarily historical I

Positive The recent output of systematic works on psychology
1

has been voluminous Among the most important of these may be
^

mentioned J Sully's Ihe Human Mind (2 vols, 1892), W James,
Principles of Psychology (2 vols

, 1890), G F Stout, Analytic Psych-
ology (2 vols

, 1896) ,
A Manual of Psychology (2nd cd

,
1901) » H

Hoffding, Outltnei> of Psychology (1891, lianslatc'd from the Danish), I

G T Ladd, Psychology, Descriptive and Explanatory (1894), ^
Wundt, Grundrtss der Psychologic (4th ed

, 1901, translated), F
Jodi, Lehrbuch der Psychologte (2 vols, 2nd cd

, 1902) Dealing
maiiily with experimental psychology arc Kulpc, Grundriss der

\

Psychologic auf expertmenieUer Grundlage dargesiellt( 1 893 , translated)

,

Ebbin^aus, GrundzUge der Psychologic (3ra ed
, 1908), Bd I , and !

E B Titchcner, Experimental Psychology a Manual of Laboratory
\

Practice (2 vols
, 1901), C S Myers, Experimented Psychology (1908)

Of the older more advanced textbooks Professor VolkmannS
Lehrbuch der Psychologic (2 vols

,
3rd ed

, 1885, edited by Cornelius)

IS written in the mam from a Hcrbartian standpoint To the
lionoured name of Lotze belongs a distinguished place in any enu-
meration of modern productions in philosophy, his Mcdtcintschc

j

Psychologte (Gottingen, 1852) is still valuable. A large part of his

Mikrokosmos (3 vols
,
3r(l cd

,
187O-1880, trans into English, 2 vols

,

1885) and one book of his Metaphysik (2nd ed
, 1884, also trans

into English) arc, however, devoted to psychology The doctrine

of evolution has been as fruitful in this study as in other sciences

that deal with life In this respect Herbert fencer's Principles

of Psychology (2 vols
,
3rd ed

,
1881) and Data of Ethics (1879) occupy

a foremost place Dr Alexander Bain's standard volumes, Ihe
Senses and the Intellect {4th ed . 1894) a*^d The Emotions and the Ri//

(3rd ed
, 1875), contain a good deal of “ physiological psychology,"

but no adwjuate recognition of the importance of the modern
theory of development Wundt's Phystologt sche Psychologic (3 vols

,

bth ed
,
1908 seq )

is indispensable to the student of this subject.

Specially interesting as treating psychological problems on new
hues are La Psychologic des idies-forces, by A FouilRc (2 vols

, 1893)—perhaps the best French contribution to recent psychology, its

cardinal point is the fundamentally dynamical character of the
psychical R Avenanus, Kntik dzr reinen Lrfahrung (2 vols

,

1888-1890, 2nd ed., 1908), is an attempt, on the model of Kirchhofl
and Mach's treatment of physics, to describe experience, taking the

relation of the central nervous system to the environment as starting-

point Its strange and forbidding termmologv prevented the timely
recognition of its merits, but since the authorS death m 1896—from
overwork and disappointment—quite a literature has grown up,

1 On the subject of comparative psychology generally, see Animal
Behaviour (1900), by Professor C Lloyd Morgan, L T Hobhouse,
Mind in Evolution (1901)

’ partly expository, partly controversial, devoted to this latest
critique 11 Cornelius, Psychologic als Erfahrungswissenschaft

(1897), rather epistemological than psychological, claims affinity

with ffic critiques of Kant and Avenanus In J Rchmke's Lehr-
buch der allgemeinen Psychologic (2nd ed

,
1905)—a psychology with

a soul, and claiming to be philosophy as well—the problems of

perception and of psyehoneural intcrdction are discussed at length
F Brentaiio, Psychologic vom empinschen Slandpunkte (1874), vol 1 ,

treats presentations and judgments as fundamentally distinct,

feeling and willing, on the other hand, as fundamentally one. His
influence on Austrian psychologists has been considerable, and is

more or less apparent in the following K Twardowski, Zur Lehre
vom Inhalt und Gegenstand der Vor^tellungcn (1894), A Meinong,
P<iychologisch-ethische Untersuchungen zur Werththeorie (1894), and
also numeious important papers, v Ehrenfcls, System der Werth-
theone (2 vols

,
1897-1898), A Hofler, Psychologic (1897).

Important as treating of particular topics are C Stumpf, 2 on-
psychologte (2 vols, 1883-1890), A Lehmann, Die Hauptgesetze des
rnenschhehen Gefuhlsleben (trans from the Danish, 1892), various

!

monographs by T A Riboton diseases of memory, will, personality,
on the psychology of attention, of the emotions, of general ideas, &c

,

all translated into English, J M Baldwin, Social and Ethical Inter-

pretations in Mental Development (1897), W Wundt, Vdlkerpsycho-
logte (3 vols, 1900), W McDougall, An Introduction to Social
Psychology (1908)

Ihere are stvcial i)criodicals devoted exclusively to psychology,
the chief bt mg the American Journal of Psychology

,

the Psychological
Review, Zeitschrift fur Psychologic und Physiologic dev Sinnesorgane

,

L‘Annie psychologique
^
the Bi itish Journal of Psychology

^
and Archiv

filr die gesammte P^ivchologle (J W ^)

PSYCHOPHYSICS (from Or xpvxn, s.oul, nature), a
department of psychology which deals with the physiological

uspetts of mental phenomena, and m particular investigates

the qu.intitative relations between stimuli and the resultant

sensations. Following the introspective school of which the

last leader was Alexander Bain, the tendency of psychological

investigation, in the hands of Fechner, Helmholtz, Wundt,
Munstcrbeig, was predominantly psychophysical, and psycho-

logical study, espedally in Germany, where the first fully-

equipped laboratory was set up m Leipzig (1879) by Wundt,
and m America became largely a matter of experiment and
apparatus Such apparatus has been devised for optical,

acoustical, haptual (Gr anrcLv, touch), taste and smell expen-
I ments Haptical apparatus includes the kinestmeter (for cuta-

neous sensation), the thermaesthesiometer (for heat and cold sensa-

tion), the algometer or dlgestmeter (for pain sensations), the

aesthesiometer (eg those of Jastrowand Munsterberg) Among
important apparatus for measuring the time relations of mental
processes are the d'Arsonval chronometer, yvhith marks hundredths
of a second, and the IJipp chronoscope, in which the stimulus and
the clock are electrically connected.

For authorities see Baldwin’s Diet of Philos and Psych, s v
‘ Laboratory," and the latest psychological textbooks.

PTARMIGAN {Lagopus muius or alptnus), a gallinaceous bird

akin to the grouse {q v) The word in Gaelic is tarmachan,

which appears from the end of the i6th century m many forms,

such as tornitcan, tarmichen, and even termagant.’*

PTERIA (mod Boghaz Kent), the ancient capital of the

“White Syrians’* of Cappadocia, which Croesus of Lydia is

stated by Herodotus to have taken, enslaved and ruined, after

he had declared war on the rising power of Persia and crossed

the Halys (after the middle of the 6th century b c
) Thereafter

he fought a drawn battle near the city, and retired again across

the river to his ultimate defeat and doom. Pteria is mentioned
by no other ancient authority, but it is of great interest if, as

seems highly probable, (i) its “ White Syrian ” inhabitants were
what we call “ Hittites ’* {qv ), or at least, participants m the
“ Hittite civilization**, (2) its lemains are to be seen in the

immense prehistoric city and remarkable rock-sculptures near

Boghaz Keui in Cappadocia, about 100 m. east of Angora and
beyond the Kizil Irmak (Halys), This is the chief “ Hittite

”

site in Asia Minor, far superior m extent to either Euyiik or

I

Giaur Kalesi, which seem to have been its dependencies, and

I

a centre from which roads, marked by the occurrence of

I

“Hittite ** monuments, radiate towards Syria and the Aegean,

j
Sir W M Ramsay has shown with great probability that it was

' the importance of Ptena and its bridge over the Halys which
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diverted the Persian royal road far to the north of its natural !

line. This road, in fact, followed an earlier mam track whose

ultimate objective had been different.

The remains of Boghaz Kcui are indubitably pre-Persian and pre-
Greek. They consist of a largo fortified city on a steep slope enclosed

by two deep ravines, and falling to northward over 800 ft from
summit to base. The acropolis was strengthened with a circle of

stone redoubts, between which led very narrow gateways, and with
|

internal redoubts as well Just inside what seems to have been its

principal entrance is a rock face inscribed with nine lines of " Hittite

characters, gre‘atly perished (Nishan TashUand a similar inscnption,
equally illegible, can be detected on a neighbouring rock. Below the
acropolis on the north-east is a residential quarter, containing large

rums of what seems to have been a palace or temple built round a
central court The whole site is surrounded by a strong wall, 14 ft

thick, with towers about 100 ft apart The monument, however,
which earliest rendered Boghaz Keui famous is the sculptured rock
grotto, I m to the east, called Yasili Kaya Here two hypaethral
galleries arc adorned with reliefs in panels, the larger galleiy

showing two proci ssions, which, starting on l^lh walls from (he
entrance, meet at the head of the grotto On the lelt wall are

45 figures, headed by a gigantic male figure, erect on the bent necks
of two men On the right wall he is oppose^l by a female of almost
equal stature standing on a leopard or lioness, and followeel by a
young male with battle-axe, erect on a similar beast Behind these
arc some 20 figures of mitred priests, &c There can be no doubt
that (he female is the great Nature goddess of wcstirn Asia, attemled
by her spontaneously-generated son, with whose h<lp she creates

the world (see Great Mother of the Gods) Priests or minor
divinities follow them The other procession, according to the
analogy of other monuments, should be composed of mortals bearing
6ucra and headed by their king, who makes oflcnng or dedicates his

city to, or engages in some mystic union with, the goddess 1 he
ligure following him seems to be that of his high priest “ Hittite

"

symbols are carved above many of the figures Besides the proef s-

sions there arc live independent relicts in the small gallery and its

approach, one repeating the ligurc of the high priest

In 1906, as the result of the discovery of cuneiform tablets at
Boghaz Keui by E Chantre in 1890, a concession for the excavation
of the site was obtained by the Berlin Oriental Society, and H
Wmckltr was sent to make a preliminary examination He found a
number of tablets in two languages, Babylonian and local, the latter

being that of the Arzawa letters found at Tell el-Amarna. Among
them was a euntiform copy of the treaty made by Kameses II m
his 20th year with th^ king of the Khcta, and insciibed on a v\all

at Karnak. In 1907 Wmeklcr returned with O I’uehstcm and others
and made regular excavation^, 1 eying bare much of the fortifications

and two temples, and finding inscribed monuments and many more
tablets From lliosc written in Babylonian Wmckh r has i stablished

the fact that Boghaz Keui was the capital of a powerful Hatti
dynasty from the middle of the lOth centuiy b c to at least 1200 b c
He claims fuither that its ancient name wjs Hatti At the height

of its power it ruled all Asia Minor down to the Aegean and northern
Syria to the headwaters of the Orontes, and was also overlord of

j

the Mitanm and the Amurii (Amarru) in Mesopotamia It had
continual relation on terms of equality with Egypt and Babylonia.
The four kings of the Kheta, alluded to by name m Egyptian texts,

have been identified with kings of Boghaz Keui The decline of

Hatti power began with the expansion of Assyria alter 1100 b c

and Cappadocia seems to have been infcuor to Phrygia after the
use of the Midacan dynasty in the 9th and gth ccntuiics It should
be added that the identification of Boghaz Keui with the Pt<Tia of

Hcroditub has not yet been confirmed, and the latter name has been
claimed for a primitive site at Ak-alan near Samsun by Ih Makridi
Bey, as the result of his excavations for the Constantinople Museum
m 1907 (see Hittites),
Authoritifs

—

C Ritter, Erdkunde,Kvui;C Tcxilt, Descr del*Asti
Mtneure (1., 1843), J Hamilton, Researches^ &c (1842), H. Barth,
Raise von Trapezunt, dc. (Erganz, Petermann’s Geog Mtth

;
i860),

G Perrot and E Guillaume, Ex^ arch de la Galatie (1862-1872),
K. Humann and O Piichstem, Reisen tn Kletnasien u Nordsyrien
(1890); Murray's Guide to Asia Minor (1894), G Perrot and C
Chipiez, Hist, de Vart (188G), vol iv ; Lord Warkworth, Notes of a
Diary

y

&c (1898), E Qiantre, Mission en Cappadocia (1898) (For
recent excavations see Hittites

) (D G H )

PTERIDOPHYTA (Gr. TTTcpiis, fem, and <^vtov, plant), or, as

they are frequently called, the Vast ular Cryptogams, the third

of the large subdivisions of the vegetable kingdom. The Ferns

form the great majority of existing Pteridophytes t he importance

and interest of the other groups, of which the Club-mosses and
Horsetails are the most familiar examples, depend largely on
the fact that they are the surviving representatives of large

families of plants which flourished m earlier geological periods

(See Palaeobotany.)
The relation which exists between the two alternating stages

or generations, whuh together constitute the complete life-cycle

of all plants higher than the Thallophyta, is perhaps the most
natural characteristic of the Pteridophyta From the

germinated spore of a fern plant, which must not be
confused with the “ seed ” of sccd-bearing plants, a small, flat,

green organism is developed
,
this is the prothallus (gametophyte,

sexual generation, fig 7) As the result of fertilization of an
ovum produced by this, the fern plant (sporophyte, asexual
generation) originates, from it spores are ultimately set free,

with the germination of which the life-history again commences
The point common to all Pteridophyta is that from the first the
gametophyte is an indep)endent organism, while the sporophyte,

though in the first stages of its development it obtains nutriment
from the prothallus, becomes physiologically independent
when Its root develops This independence of the two genera^

tions for the greater part of their lives distinguishes this group

Fig I —Diap^ramma tic sketches of prothalli of

—

a Equisctum e, btlaginella

j, Lycopodium cernuum. /, Botrychium virginianum
c, L phlegmana e, Helmmthostachys
c?, L clavatum /t, A Fern

r, Salvinia

on the one hand from the Br)ophyta (in which the sporophyte

IS throughout its life attached to the gemetophyte), and on the

other hand from the Gymnosperms and Angiosperms (in which

the more or less reduced gametophvte remains enclosed within

the tissues of the sporophyte) The gametophyte, w^hich is

usually dorsi ventral, though in some cases rcdi^ly symmetrical

(fig I, b), IS a small thallus attached to the soil by rhizoids In

structure it is equally simple, being composed of parench' ma-
tous tissue without any clearly marked conducting system

Usually it grows exposed to the light and contains chlorophyll,

but subteiranean saprophytic prothalli also occur m the Lyco-

podiaceae and Ophioglossaceae (fig i, c, d, /, g) In the hetero-

sporous forms the gametophyte is more or less reduced (fig i,

e, t). The reproductive organs ultimately produced on the same
or on different individuals are of two kinds, the anthendia and

archegonia; the origin of both is from single superficial cells ol

the prothallus The antheridiiim (fig 8) at maturity consists

of a layer of cells forming the wall which encloses a gTOup of

small cells; from each of the latter a single motile spermatozoid

originates. The archegonium (fig 9) consists of a more or less

projecting neck and the venter, which is usually enclosed by the

tissue of the prothallus A central senes of cells can be distin-

guished in It, the lowest of which is the ovum; above this come
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the ventral canal cell and one or more canal cells. When the

archegonium has opened by the separation of the terminal cells

of the neck, the disintegration of the canal cells leaves a tubular

passage, at the base of which is the ovum (fig. 9, b). Down this

Fig. 2 —Diagrammatic sketches of spore-producing members of

—

a, Equisetum d, Ophioglossum Neplirodium
b, Lycopodium e, Kaulfussia h, Salvinia

c, Psilotum f, Angioptens

(All except d represent vertical sections of sporangiophore or sorus
)

canal the spermatozoid, which m the Ferns has been <‘hown to

be attracted by reason of its positive irritability to malic acid,

passes and fuses with the ovum. After fertilization the latter

surrounds itself with a cell-wall and develops into the sporo-

phyte The eaily segmentation of the embryo differs in the

several groups, but usually the first leaf or lea\ es, the apex of the

stem and the first root are differentiated early, while a special

absorbent organ (the foot) maintains for some time the physio-

logical connexion between the sporophyte and the prothallus

The sporophyte is alwa>s highly organized both as regards

form and structure. Root, stem and leaf can be distinguished

even in the simplest forms, and the plant is traversed by a well-

developed vascular system The reproductive organs of the

sporophyte are the sporangia, within which the spores are

produced, the sporangia aie often borne on or in relation to

leaves, which may bo more or less distinct from the foliage

leaves in form and structure (cf. fig. 2). The cells of the wdl
of the sporangium are usually so constructed as to determine

the dehiscence of the sporangium and the liberation of its spores.

The spores produced m each sporangium vary from very many
to a single one in the case of some heterosporous forms These
latter bi^r sfxxrcs of two kinds, microspores and megaspores,

in separate sporangia. From the microspore an extremely

redact male prothallus and fiom the megaspore the female

prcrthallus, develops (cf . fig i, e) The spores of the homosporous
Vascular Crypto^ms are usually of small size, the prothalJi

produced from them usually bear bothantherndia and ardbagonia,

though under speaal conditions an imperfect sexual differen-

tiation may result. The complete hfe-history, with its regular

alternation of gametophyte and sporophyte, is now known m aJl

except a few rare genera of recent Pteridophyta, and will be
described m connexion with the aevoral groups. A cytological

difference of great importance between the two ganeraUons can

only be mentioned m passing. The nuclei of the cells of the

sexual generation possess a definite number of chromosomes
and this number is also characteristic of tdio sexual ceUs. Dn
fertilization the number is doubled and all the orilsof the spore-

bearing generation have the double number. On the formation

of the spores a reduction to the number characteristic of the

gametophyte takes place.

The systematic arrangement of the Vascular Cryptogams
for the purposes of identification and description necessarily

remains unchanged, while the comparative morpho-

logy IS being more fully worked out. But modifica*

tions m the order of placing the natural groups are of

importance in expressing the results of such investigations

Such a scheme may be placed here in a tabular form before

entering on the consideration of the hfenhistory, natural

history, morphology, and classification of the several groups ;

—

Pteridpphyta

IV Lycopodiales

Ophioclossales

{asTi,.
II {ssttr

III PsiLOTALES . . Pulotaceae*

{

Lycopodtaceae
Selagmetiaceat.

Upidodendraceat.
Isoetaceae,

V Ophioclossales Ophioglossacme

f
/MaraUtac^aA
Ostmifda^eaA
Schizaeacw
Gletch^iaceaA

Ftltcaceae . < McUontaceae0
VI Filicalss. .

-j
Lox90maceaA
Hymenophylfaceae

Cyatheaceae,
KPolypodiaceoA

These mam subdivisions are of unequal size and importance
The bphenophyllales are only known m a fossil state, while the
Equisetales, Lycopodiales and Filicajes include both living and
extinct representatives The small groups of recent plants forming
the Psilotales and Ophioglossales are given independence in this
scheme of classification owing to their exact affinities with the other
phyla being at present doubtful.

Filicales.
Ftltcaceafi

I

I Equisetales—The plants ot the single living genus

I

Equtseium, which vary in height from a few inches to 40 ft

,

have subterranean rhizomes, from which the erect shoots arise

The habit of the plant depends on the degree of branching rather

than upon the foliage. The intemodes are elongated and
hollow. The leaves are borne m whorls, those of each whorl
coheiing, except at their extreme tips, to form a sheath. The
leaves of successive whorls alternate with one another, and this

applies also to the branches which arise in the axil of the leaf

sheath In most species many of these buds, which alternate

with the leaves, remain dormant, but m others the aerial shoots

are copiously and repeatedly branched. In some species

branches of the rhizome with tuberous internodes are formed,
which serve as a means of vegetative reproduction. The roots

which arise from the base of the lateral buds lemam undeveloped

^
on the aerial stem. The vascular bundles equal in number the
leaf-teeth from which they enter the stem and form a smgle ring.

Each bundle runs downwards through one internode and then

divides into two branches which insert themselves on the alter-

nating bundles entering at this node. The yoimg stems, and the

older stems of certain species, are clearly monostelic; but in

other species an inner and outer endodermis may be present,

or an endodermal layer surrounds each bundle. The vascular

bundles themselves are collateral, the xylem consisting of the

protoxvlem, towards the centre of the stem, and two groups of

xylem, between which the phloem is situated; the protoxylem
elements soon break down, giving rise to the cannal canal.

Only the median or carmal strand of xylem is oommon io stem
and leaf, the lateral caulme atraneb possibly represent the
remains of a centnpetaUy developed mass of paamaiy xjdem
There is no secondary thickening except at the no^ in £.
maximum, where some short tracheides, arranged m radial rows,

arise from a cambium. The stems, the surface of which exhibits

anumbeor of ndges with latervming furrows, perform the greater

part of the work of assimilation The cldorophylboontasning

tissue reaches the surface at the sides and baie lof the furrows.
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where stom'iti of peculiar form occur in the epidermis, uhile

subepidermil strinds of sclercnchymi occupy the ridges In
the cortical tissue bene ith each furrow a wide intercellular space
)S present running the length of the mternode and called the

iC, P / fi ^m Str\shurger 6 I ehrburh d^y Sotam^ b\
1
crinission of < u t iv Fischer )

Fig 3
—Lquisetmn maximum

A Longitudmil sc‘etion ot the ihizomc, including a no<U \nd

portions of the adjoinmg internodes k septum between the two
mteinodd cavities, hh vasculai bundks I, valleeuUr einal

5, Icif-sluath
B, I lansverse section of the rhizome \ asciil it bundle / \alk

ciil ir t anal

C F< rtile si oot show in" two kalshciths and tin ttimind

strobilus

D £, Sporoph^lls b( iring sporangia, which m L hive opened

valleaihr emal Ihe central cylinder of the root, in whicli

there ire se\cral wlem ind phloem strinds, his iround it i

two-layered endodermis, the iniur la}er of whuh appears to

take the pi a e of i peiu \ < le Ihc spoi in^ia are borne upon

later il outgrowths of tin i\is (the sjiot ingiophores) which

<irise in whorls and ire associated m definite stiobili or cones

(fig C ) at the bisL oi the cone in outgrowth of the axis hk(

\ rudiment iry leaf sheath (the annulus) is present lath
sporangiophore (fig 3 ,

D) (orui^ts of a st ilk expanding into

a pelt ite disk of hexagonal outline, from the inner siirfiee of

the latter sik to nine large spiirangia hang parallel with the stalk

Ihe single \ istulir bundle supplies i hr inch to the bise of each

sporangium Ihe litter arises from a number of suptrhiial

(ells, the cells destined to form the spores being deiived tiom a

single one of these A tipotil layer is derived from the (ells

surrounding the sporogi^nous group, ind the arrest of a number
of the spore-mother tells further eontiibutes to the nourishment

of the remainder, each of which gives rise to fom spores Thi

outermost layer ot the eell-w ill of the ripe spore splits dong
spiral lines, giimg rise to the elaters, these two long strips ot

wad, attach^ by their middle points to the sport tend to

straighten out in dry "^ncl close round th<. spore in damp air

They thus assist m the opening of the sporangium, whuh takes

place by a slit on its inner f lee Further several spores will be

likely to germinate together owing to their ehUis bt oming

entangled, a fact of some import ime, since the anthendia and
art hegonia, though ok urnng sometimes on the same prothalius

are more often borne on sep irate indiMduals The prothalh

contain abundant chloroplull, and are dorsiventral Those

that bear the anthe idia are the smaller, and are either filamen-

tous, nr flattened, and irregularly lobed The anthendia are

deeply sunk 111 the tissue, the spermatozoids consist of a spiral

of two or three coils, the numerous cilia being ittached to the

pointed anterior end 1 he femde prothalh, which in sometimes
hr inched, consist of a tliuk cushion tearing thin, erect lobes, at

the base of whuh the ardiegunii are situated The necks

of the latter are short, the central senes of cells ctmsistmg of

ovum, ventral cand (cll and one or two canal cells The
half of the embryo directed towards the irehegonial neck
gives rise to the apex of the stem and a sheath of three leaves,

the other half to the small toot and the primary root The first

shoots are ot limited growth, Ixiing replai ed by lateral branches,

whuh gradually leriuire the number of leaf teeth characteristic

ot the species

Fossil species, some of which attained a ercat size, art knt^vn, to
which the name Equi<;eti(e^ is given since tney appear to be clostly

allitd to the existing forms Iwo other extinct gentra, Fhyltotheca

and Sihi^oneura may he mentioned here Abnormal sjsecimens of

Lquisetum in which the strobiles is interrupted by whorls of leaves
ire of mtcicst foi comparison with the fructification of Phvllotheca
lire most important and best known of the extinct Lquisetoles arc,

howtvtr, the Cal unites (see Palalobotany Palaeozoic) In the
primary sin cturc of the stem the Calamites present many points
ot rcsemhlince to Lquisetum^ but stcondary thickening went on m
both si cm and "^oot These plants which appear to have grown
m swampy soil, thus attained the dimensions of coiisidtrable trees

The Icavis, which were of simple form (cxcq)t in 4rchacocalamites,
v\hcrc the^ forked), wore msea*ted in whorls at the nodes they were
cither fr( ( from one another or cohered by their bases into a sheath
lire branches alternated 111 position with the leaves, and sprang
from just above the insertion of the latter Some of the branches
tcrmiiutcd in cones, which present a gintial similarity to those of

Cqui^itum 1 his simil inty is closest in Archaeocalamite^ an ancient
typ<^ found n Upper Dcvoniin rocks m this the strobilus consists

of pelt it( sporangiophore s inserted in whe>rls on tlic axis In tin

other L dimaiian slrobih 1 now 11 the whoils of spoiangiophores arc
scpiritcd by whorls of bracts In some the sijorangiophores stood
midway between the sterile whorls while m others they axiproached
the whorl above or below There is a close rt'scmbl nice betwe^en
these sporan^iophoies and those of Lquisetum but as i rule only
four sporangia weic borne on each Some Calamites were hetero
sporous, sporangia with microsporcs and megasports being found
m the same cone
Our knowledge of the extinct Lquisctales full as it is witn respect

to eeitani types, docs not sulfiet for a strictly phylogenetic cl issifica

tioii of the group Tin usii d subdivision is into Equisetaeeae
including Lquisdum and LquiseUtes (with which Phyllotheca and
Schitimtufa may be provisionally assoeiatcd), and C^amariaeeae
including Calantiks nnd /I; haeocalamttes

11 Sphlnopiiyii AiFs —1 ht two very distinct gcneni

^phenophyllum and i heirostrobus included in tins group, are

knowm only from the Palaeo/ok rt cks 1 hough the high

sped ili7 ition of this indent group ot plants renders the deter-

mination of their natiii il itfLulies diflicult, indications art

aflordtd In an itomv ind the morphologv of the strobilus

In general appearance the species of Sphenophyllum (the remains
of Lheiiodrobub known do not allow of any idea of its habit being
formed) present some lesemblanecs to the Uqui'-d ties The long
spaiingl> branched stem bor< it tlu somewhat swollen nodes wliorls

of SIX to eighteen wedge sh ipul ir line ir leaves which did not alter

nate m suecessivc v hor’s bolh the broader and narrower loaves

miy be more or less cleeph divided and both forms may occur on
the same shoot From the rel lUon of the thickness of the stem to its

kngth it 1111} be interrid tint tlu shoots of b>phe>iof h\Uum derived
support from adjoining pi nils Without entering into detail regard

ing the anatomy it mav be staled that secondary thickening took
place m both genera The single stele m the stem consisted of th^

phloem surrounding a solid central strand ot x>lcm the groups of

piotoxvlem being situited at the projecting angles In Spheric

phyllum ill winch the tr insv ersc section of the xylem is triangular

there w ere three or six protoxylem groups
,
m Cknrosirobus they w e re

more nuiiu rous The an itomy of the stem is thus v try unlike that

characterisUc of the Lebiisetalcs and presents essential points of

lescmblincc to the T >copodialcs and esp(ciill\ to the I silotales

The gciK ral morpholug} of the cones on the other Innd suggests

some affinity witli the Lquiset ik s The cone of Sphenophyllum
consistccl of an axis lieanng at the nodes whorls of bracts united

below into a shc^ilh Ihe overlipping bracts atforelcd prott'ction

Lo the sjioiangia which were borne on sporangiophorcs springing

from the upper surface of tlu coherent bracts neai their origin

from the axis, two sporangiophorcs usuallv arose from each bract

ind sometimes adhered to its upper surface lor some distvnce

i-ach bent rounel at the upper end and bore one or two sporangia

on the side turned towards the axis The mature sporingium
had a wall of a single layer of cells which were larger towards the
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\\hcrc they continued into the epidermis of th( sporanpfiophore
'yhcnophyllum fiYtxh both tin. vcntial lobes ol the spoiophyll
sponiling to the sporangiophorcs in other spccit s) 'ind the dois il

whieh m othei species are. stenk were deeclopid is jiiltalc

ngioi>fu>its In other species ol Spht nopinliuw whuh ue
n oiih IS impressions single spois,ngii or groups of four
Lt to have been inserted tlireetlv on the uppei suif'ice ol the
s In Churobtrobus simd ir relation of spor ingiophoies to

csisted but heie e eeh br let was duided mte) three segments
each si^ment lu n its base a stalked peltitt spoi ingiophore

,
this bon four sporangia which hung paiallel to the stalk

these Ihiee stenle segments with tluir spot ingiophores are
1ki comparibU to one ol the hi lets of SpInnopinUitm with its

ngioplions is shown b> the \asciilar supplv in e leh east being
d fiom a single leaf trace bo far as is at present known
^henoplu 11 iks w ci e homusporous The diltereiiees be tween the
eiHii (kseiibeel above are suhieicntly maiked to justifv the
f>n ot tlu- Sphenophvll ik s into the two orders Spheiiophv 11 lee le

heirostrob leeac \ consider it ion ol tlu charicters of both
. tint tlu Tsilol ik in iIk ir inst living represt ntativ es ot

jhtnophv 11 ik wlul< lesimbl nees suggt stin^ letiial relition
\ist between this ^

rnuj) ind the Lquisel »k md Lvcopodiiles
> been suggested tint the Sphenophv 11 ik s nia\ have sprung
a very old stock whieh exi ted piioi tei the divergence of the
groups So long huwevei as our knowledge ot these ph^le
ihne d is at pies< nt to specialized fotms t lie natuie ot tlu

mslup between them must remain to some extent hypotlietie il

PsiroriLES — Tiie two genera Psilotum md Inusipietn

[ art provisionall) isolated in this group, h ive usually bein

d with the Lvtopodiiles Recent woik both on their

m> ind on Iht moiphologv and stnutun of then spore

icing orgins his howeier tended to sjiow thit their

larities can be best understood in the light of our knowledge
L bphenophi 11 lies borne luthorities plate them in this

and tlurc is nunJi to be site! in support ot the dost rd i-

up implied riie Psilotucie howtier, differ from the '

loplnlliles in i number of definite feitures, sueh is the !

^t ment of the le im s singK and not m whorls and the mode
‘

iiiehing Ijicse ddfertmts ind our c omp ir iti\ d} im-

.t knowledge of the Sphenuphe II leeou plirUswhidi mo t

y
resembk the Psilot lee it appeir to justiie the pmvisionil

ion of the litter as a distinet group showing ifbn^ties with
|

the bphenopln lilies and T\eopodiaIes In both Pstlottwi

misipltris the fuiK turns of the root-s>stem, which is tom- ,

absent lu perfoimid \)V leafless rhizomes bearing
j

lent h ins iiul ml) limed Iw in cndophvtu fungus P^tlo

ves epiph>tie vll\ oi m soil rich in humus, while Tnusipteris

phvtii (and, It has been suggested, parti illy para^itu)

stems ol tree ferns the former has small se ile ltk< leii^s,

of the latter are of consider ible size The stem is memo
|

the protoxikm groups being towiids the peiiphery of
^

ylem, tht development of which is thus eentripetil, the 1

, ol the stele is occupied b) sderendiv m itous tissue The
'

,
which bear the sporingia ire duhotomous, and do not

definite cones, but altern Ue in irregular zones with the

. leaves 'Ihe sporophv lls mi) exceptional!) undergo
T di< Iiotomies and beir more numerous svnangia The
igia of the Psilot iceae are as oeiated m svningii, whidi
\ the s ime position rebliveh to the sporophv II is th^

spoi ingium of Lycopodium oi the group of spoi mgi i m
phyllum maju^ The carelul study of the ek velojimcnt

, svningiumof Fmesiplens, whuh consists of two kodi '

f Piilotnm, which ( onsists oi three, his shown thU their

lire e in be explained as originating hv the ^eptatiun of

jle sporingium resembling that of Lytopodtum Othei '

ot the nilure of the Psilotaeeous svningmrn are however, I

lie, and indeed theexi tenee of both simple ind eomphealed
igiophores in the Sphenoph) llaeeac leaves the question

j

IS to whether the synangium m existing Psilotaeeae is a I

/elv simple type of spoiangiophore whuh has per'-isted

ired or is the result ol reduction from i more elaborate
,

lire There i some leison to believe Ih it the piothilhis
[

datum resembles some Lycopodium prothalli, but conclu
j

ividenre is wanting that of Tmesiptem is unknown
j

Lycopodialis—

T

he living represent itives of this group
small si/e compared with the rdited plants which lived in '

Dzoic times A large proportion of the living species are
j

tropical, though others have a wide distribution As general

eharactciisties of the L> eopudi lies, the simple form of the

leaves which aie genera]l> of ^mall size, and the situation

of the sporangia on the upper suiface of the spo ophylU,
which are often issoi lated m (ones dose to tluii m cUion on
the axis, mav be mentioned, there are both homosporous and
heterosporous forms, the piothilli (xhihiting eonesponding
differences A number of spet les of Lycopodium are epiphytic

md those of Isoetes live submerged in water Vegetative

reproduction is effected in various wivs by the sepirition of

the biandics ot a creeping stem in some Lycopodia, the persis-

tence through the wmte r ot the apex of the shoot in L inundatum
ind b> thw formUion of leal> bulbils on the aerial stem ot

L Selago and otlicis A highly specialized me ins of vegetative

leproduetion is seen in the tubers of Phylloglossum and tie

(mbr>osof some Ivtopods Tlie modific it ions shown b) tlie

gametophvte ot Lycopodium will be eksiribcd below All sudi
special relations ol the plant to its environment, which might

be expected in the few forms of i large group which has per-

sisted beyond the others, aie le^s m irked in the genus Seloguulla

ft would ippeir is if the litkrwis moie suited to the eondil ions

of the existing flori and manv of the specific forms within it may
r it her he regarded i rerentlv evolverj ih in issimpl) persistent

Lycopodiac cic —Tins oidcrconlains the two genera Phylhglossun
ind L\ cc^podtum

,
the loimi i has i singk sp< c r s confined to Auslr ih i

risimnii an<l X< vv /t aland while ne irlv one hundred species of
L\copodinm in ] novvn Fiect indenipnig leiicbtii il pi ints and

(I roni Strn:>burger I chtlmch Hit Botamk )

Fio 4 —Lyc opodi urn i lavatinn

A Old prothallus
B l^rothillus bearing young sporophyte
ir Portion of a matuie pi int showing the ciccping h ibit, the

idvcntitious routs and the specialized erect branches be iring the
strobili or cones
H Sporophyll bearing the single spor ingium on its upper sui f lei

J Spore li ghly maf^nitieJ

pendulous epiphytes occur in the lattci genus The simple Icivcb
which are of small size vnd do not possess a ligule are arranged
spirally around the blanched stem m the mijoritv of tiu species

The roots ol the erect forms often grow downwaicls in the cortex
of the stem to reach the soil The anatomy of Lycopodium presents
consiekrable variety in detiil but the stem is alwiys monostelic
and the development of the xylem centripetal tlu protoxylem
bv-ing situated at the peiipheiy of the stele, pcrieyclc and endo
dermis suriound thu stele and the wide cortex may be more or less
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sclcrenchymalous The central cylinder of the root often she'll s a
stiikmg resemblance to that of the stem The Lycopodiaccae are

homobporous The spores are formed m sporangia of considerable size,

situated on the upper surface and near the base of the sporophylls.

The latter may differ from the foliage leaves and be arranged in

ilehnite cones, or the two may be sinular and occupy alternate

zones of a shoot with continued growth; sometimes rudiments of

sporangia are found at the bases of the leaves (fig 4) In the

development of the sporangium the sporogenous tissue is derived

from a number of superficial cells by divisions parallel to the surface

The tapetum is derived from the layer of cells surrounding the sporo-

genous group Short trabeculae of sterile tissue have been found to

project into the cavity of the sporangium of some species The
Spores, when hberated by the deluscence of the sporangium, give

use to the prothallus, which is now, owing mainly to the investiga-

tions of Treiib and J^ruchmann, known m a number of tropical and
temperate species In habit and mode of life of the prothallus
these present striking differences, which may be correlated with
the situations inhabited by the sporophyte, and are peihaps to be
regarded as adaptations which have enabled the species to survive
Thus in L cernuunt and others the prothallus is grcin and glows
on the surface of the soil (fig i, ft)

;
m the species living on the moors

it IS '•ubterranean and saprophytic, though sometimes capable of

developing chlorophyll when exposed to light (fig i, cQ, while in

L Phlegmana ana other epiphytic forms the prothalli consist of

fine branches growing saprophytically m rotting wood (fig i, c)

A companson of these various types would appear to indicptc that
tlie pmnitive foi*m of prothallus in the genus was radially symmetii-
cal and contamed chlorophyll The prothalli of L cermmm come
nearest to this

;
m them the menstem forms a zone shghtly below the

summit, which may bear a number of green lobes The different

forms of the prothallus found in L Selago give an idea of how the
moie extremely modified types could be derived from such a prothal-

lus as that of L. cernuum All the saprophytic prothalli contain
an endophytic fungus in definite layers 01 their tissue Ihc aiithcii-

dia and archcgonia arc produced above the meristcmatic zone, and
are more or less sunk m the tissues of the prothallus The most
important difference in the sexual organs concerns the length of the
archegonial neck; tlus is shortest and has only a smglc canal cell

in L cernuum, while m L complanaium it is longer than in any other
Vascular Cryptogam, and contains a number of canal cells The
spermatozoids are bicihalc The embryo in L cernuum and other
forms with superficial green prothalh is attached to the piothallus
ny a small foot, and develops at first as a tuberous body (the proto-
corm) bearing rhizoids

;
this forms a numberof simple leaves, and upon

it the apex of the shoot arises later In the saprophytic forms the
prolocorm is absent, and m some of them the foot is of large size
(lig 4, B) When new mdividuals of species which possess a proto-
corm arise vogetatively from the leaves or roots of young plants,
the protocorm appears in the young spoiophyte This fact leads to

the consideration of Phylloglos^um, which
resembles the embryo of Lycopodium
cernuum in so many respects that it has
been spoken of as a permanently em-
bryonic form of Lycopod it is in some
respects the simplest existing Ptcrido-

fyte Its prothallus resembles that of

cernuum, but wants the ciown of assum
latmg lobes The plant is reproduced by
tubers, which resemble the protocorm in

bearing fii st a number of protophylls and
later the upnght shoot with its single

terminal strobilus. The sporangia agrei

with those of lycopodium in structure
and position

Selagmcllaccac—^The single genus of

this order (Selagtnella) contains between
three and four hundred species. Thert
IS considerable diversity amon^ them as
regards external form, the majority having
dorsivcntral aerial shoots with dimorphic
leaves(fig 5, A), while in others the shoots
are radially symmetrical and the leaves
alike The stem contains one, two or several
steles

,
in one species the stele is tubular

The phlofem completely surrounds the
xylem, which usually develops from two

(From Strasburger’s Lthrhuck protroxylcm groups In the aerial stem
tier Jiotamk ) of the British species (5 sptnosa) the

Fig. 5.—Selaginella radial stele has a number of protoxvlcm
A, S, Helvetica (neiX groups arranged round the periphery,

B, S denticulata, young rriuch as m Lepidodendron The cells of

plant attached to the cndodermis are developed as trabc-

megaspore (enlarged), oulae, which traverse the continuous
air-space surroundmg each stele The

simple, uni-nerved leaves have a hgulo near the base; the base
of the ligule is somewhat sharply marked off from the other
tissues of the leaf. In some species a depression of the leaf-surface
encloses the hgule, regarding the function of which little is knowTi
The roots, the stele of which is monarch, may arise directly from

the stem, or arc borne on rhizophorcs, which spring from the
shoot at the point of branclung, and root on reaching the soil
In structure they resemble the roots, but their morphological nature
IS uncertam The sporophylls are arranged radially m the cones,
which arc terminal on the branches A smgle sporangium is borne
on the axis just abov e the mscrtion of each sporophyll Selagtnella
IS heterosporous, the mcgasporangia bemg often found towardi> the
base of the cone Ihc development of the micro- and mega-
sporangia is the same up to the stage of isolation of the
spore mother-cells The sporogenous tissue, which is referable
to several archesi)onal cells, is surrounded by a tapetum, mostly
derived from the sporogenous group In the microsporangium
all the mother-cells undergo the tetrad division, giving rise to the
numerous microsporcs In the megasporangiiim. on the other liand
the four megaspores, which arise from a smglc mother-cdl, are
nourished at the expense of the other sporogenous cells and of the
tapetum On germination the microspores give rise to a reduced
piothallus, consisting of the small cell first cut off and a wall of cells

enclosing two to four central ones, from these latter the biciliatc

spermatozoids onginate The megaspore becomes filled with the
female prolhalhis, the formation of cell-walls commencmg at the
pointed end of the spore, wheie from the first the nuclei arc more
numerous, and later extending to the base Ihe surface of the
prothallus, vvlucli is exposed when the thick wall of the spore is

ruptured, may produce a few rhizoids, upon it the archcgonia, con-
sisting of a short neck and the central senes of ovum, ventral canal
cell and canal cell, arise (fig i, e) After fertilization the embryo
forms a short suspensor

,
the apex of the stem, with a leaf on each side

of it, is first distinguishable, at the base of this is the foot; while
the root arises on the farther side of the latter Thus the position
of the foot m Selagtnella is different from what obtains m the other
Vascular Cryptogams A point of mterest in this heterosporous
genus IS that the formation of the prothallus may commence before
the megaspore is liberated fiom the sporangium

Lepidoficndraccac —This order mcludes only extmet forms, the
best known of which arc the plants placed m the genera Lepido-
dendron and Sigtllaria These plants, a fuller description of which
must be sought in the article Palaeobotany Palaeozoic, under-
W'cnt secondary increase in thickness and attained the size of large

trees, the aenal stem was more or less branched dichotomously
The leaves, which were of simple form and provided with a hgule,
were, as the leaf-scars on the stem show, variously arranged In
Sigtllaria the latter foim vertical rows, while in Lepidodendron
the aiiangcmcnt is a complicated spiral The stem had a single

Stele, the primary xylem of which was potyaich and ccntnpotallv
developed llx upnght stems were attached to the soil by a

number of dichotomously branched members (Stigmana), which,
whaUvir their moiphological nature may be, appear to have pei-

foimed the function of roots they bore numerous cylmdneal appen-
dages, which pcnetiatcd the soil on all sides The cones, whicn m
some instances at least were heterosporous, presented a general
resemblance to those of Lycopodium and Selagtnella, a single sporan-
gium bemg situated on th( upper surface of each sporophyll. The
cavities of the Large sporangia were sometimes traversed by trabe-
culae of sterile tissue rt sembling those found in Isoetes In some of

the heterosporous forms {Leptdocarpcm
,
Miadesmia) the sporangia

were sometimes surrounded by an integument, and since onty a
single megaspore attained matuiity, the structure of the mega-
sporangium suggests a comparison with an ovule

Isoetaceae—^The single genus (Isoetes) contains about fifty, mostly
aquatic, species, though a few arc amphibious or terrestrial The
plants present considerable uniformity m general habit, consisting
of a short, unbranched stem, bearing the clostly crowded awl-shapctl
leaves, which in the larger species attam the length of a foot Each
leaf bears a hgule resembling that of Selaginella m stnictu’*e and
position The stem is monostclic, the centre of the stele being
occupied by a mass of short tracheides; but httle can be said as to
the primary sliucture of the central cylinder, which appears to be
reduced A menstematic zone foims a short distance outside the
xylem, from which secondary tissue is developed both internally

and externally; tliat to the inside contains both xylem and phloem
elements. By the unequal development of the secondary cortex
the stem becomes two- or three-lobcd; the roots, which branch
dichotomously, sprmg from the furrows between the lobes The
leaves have a single mam bundle, and m the mcsophyll are four
longitudinal senes of large intercellular spaces separated by trans-

verse diaphragms The sporangia, which are situated singly on the
adaxial surface of the leaves, between their insertion on the stem and
the hgule, arise from a considerable number of epidermal cells

Tlic cells composmg the ytjung sporangium are at first similai, but
ultimately become differentiated into stcnle trabeculae, which iiiay

stretch from the mner to the outer wall, and the mother-cells of tho
spores The latter are more numerous m the microsporangium than
in the megasporangium The tapetal layer is partly formed from the

sporangi^d wall and partly as a layer covermg the trabeculae The
spores, which arc set free by the rotting of the sporangi*il wall,

germmate much as in tho case of Selagtnella, though the similarity

may be a case of independent resemblance Important points of

difference are found in the multicibate spermatozoids, and m the

embryo, w'hich has no suspensor.
XXII 20
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The several orders of Lycopodiales described above, while

presenting a number of features in common, are distinctly

isolated from one another. A natural classification of such

specialized plants can only be obtained when the extinct forms

are more fully known. What is knoivn at present, while it

does not indicate the pliylogeny of the Lycopodiales, at least

shows that such living orders as Lycopodiaceac and Selagineh

Uceae cannot be regarded as forming a linear senes. The
difficulty IS increased when it is borne in mind that the small

surviving forms probably have a long geological history, and may
have coexisted with the Lepidodcndraccae For these reasons

no attempt has been made to arrange the orders m larger divi-

sions, since such a division as that of the bgulate and eligulate

forms, while convenient for practical purposes, may not express

the phylogeny of the group. The Psilotaceae, formerly in-

cluded in the Lycopodiales, have been desciibed separately

owing to their resemblance to the Sphenophyllalts It remains

to be mentioned that the IsoeTaceae have been regarded as more
nearly allied to the Filicales than to the former, near which they

are here placed.

V Ophioglossales—The peculiarities of this small order

of Ptendophyta render their systematu' position a matter of

doubt, especially m the absence of evidence as to their geological

history, and jU'itify their separation for the present from the other

mam natural groups In the three genera, Ophioglossum,

Botrycktum and Hdminfhostachys, there is an underground

rhizome, from which one leaf or a few leaves with sheathing bases

are produced annually, the roots arise m moie or less definite

relation to the insertion of the leaves The latter are simple,

or irregularly lobed m Ot>hioglosmm^ more or less compoundly
pinnate in Botrychium SLnd palmatelvpinnate inHdfmnikostachys.

The fertile branch or branches are situated on the adaxial surface

of the leaves, and may be simple, as m OpJnoglossutn (fig. 2, d),

Of more or less compound, the degree of branchmg m the

sterile and fertile segments exhibiting a general parallelism

The stem is monostelic, the arrangement of the xylem and
phloem bemg collateral. The endodermis and pcncyclc

j>urround the whole stele in Botrycktum and Helmtntkosiackys

,

m Ophtoglossum each bundle has a separate sheath. Well-

marl^ secondary thickening occurs in Botrychium. In the

roots of Opktvglossum and Botrychium and m the first formed

roots of HelminihosiacJrys an €ndoph>lic fungus is present,

forming a mycorhiza—the stele m the larger roots has the usual

radial arrangement of xylem and phloem; monarch roots

occur in Ophtoglossum. The morphology of the fertile spike is

a disputed question, upon the answer to which the systematic

position of the Ophioglossaceae laigely rests 'fhe spike is most
simple in Ophuglo^ium, wlicre it bears on each side a row of

large sporangia, which hardly project from the surface, the

vasculai bundles occupying a central position. In the young
spilce, which arises when the leaf is still very small, a band of

tissue derived from superficial cells is distinguishable along

either side; tins spoiangiogenic band gives rise to the sporo-

genous groups, the sterile septa between them, and the outer

wall« of the sporangia. The spike of Hehmnthostachys corre-

sponds to that of dphioglo<:sum, but in it the sporangia are

Ixirne on two lateral rows of branched sporangiophores. The
sporangia themselves resemble those of Botrychium, which project

from the ultimate subdivisions of the branched spike; each is

developed from a number of cells, the sporogenous tissue arising

from a single cell. Two diverse views of the morphology of

the fertile spike in these plants have been entertained The
older view was that it was a fertile segment of the leaf, and
though its Tcntral position presents a difficulty, this must be
regexded as a possible explanation, the occasional occurrence

of sporangia on the lamina m Botrychium has been regarded as

supporting It. On the other hand, the spike has been ex-
plained as due to the elaboration of a single sporangium
<xxupying a similar position with regard to the leaf as in the

Lycopodiales, and evidence of considerable weight has been
brou^t forward m support of this mterpretation. The im-

portant bearing of this question on the relationship of the

Ophioglossaceae to the phyla of the Filicales and Lycopodiales
will be obvious

The position of the feriUc spike in relation to the leaf corresponds
to that of the sjmangium or sporangiophoies in the Psilolales and
Sphenophyllales The Ophioglossaceae aie homosporous, and the
prothaUi. which are known in species of all three genera, are sub-
terranean and aaprt^hytic (hg i, /, g) The prothaUus of O
pedunculosum, as observed by Mettenius, subsequently reached the
surface and produced green lobes, those of the other species known
are wholly saprophytic, and contain an endophytic fungus Those
of Ophtoglossum aie cylindrical, while the dorsiventral prothallus
of Botrychium bcais the sexual oigans on the upper surface They
present a general, but probably homopUstic, resemblance to the
saprophytic prothalh of certain Lycopodia. Important points of
difference exist, however, in the apic^ position of the merLstem
of the Ophioglossaceous piothalli, m the presence oi a basal cell to
the archegonium, and in the multiciliate spei matoroids In these
respects, in the megaphyllous habit and in certain anatomical
features, the Ophioglossaceae approach the Filicales Some species
of Botrycktum have recently been found to have embryos provided
with d snspensor. The position of the Ophioglossaceae can at
present only be regarded as an open question, m considering which
the passible antiquity of the group must be borne in mmd

VI Filicales —This group of Ptendophyta differs from the

others m being well represented in our present flora by forms,
many of which can be regarded not as archaic types which
have persisted to the present day, but as havmg been evolved
in comparatively recent periods The Ferns exhibit a wide
range in size from the minute epiphytic Hymenophyllaceae,
with leaves barely a centimetre in length, to gigantic tree-ferns

80 It or more in height A general characteristic of their habit

IS the large size of the leaves, which are often highly compound,
relatively to the stem. Some terns have a longer or shoiter

erect stem often clothed by the persistent bases of the leaves;

in others the stem creeps on the surface of the substratum or is

subterranean Its surface is clothed with filamentous or scaly

hairs (palcae), which protect the growing point, and adventi-

tious roots spring from it The position of the branches varies

m the group, they arc only exceptionally axillary (Hymenophyl-
laceac, Botryopterideae) The anatomy of the stele m the stern

exhibits on the whole a progression from a solid protostele

through a tubular solcnostele to one or more circles ot separate

steles derived by the breaking up of the solenostele. The leaf-

traces usually interrupt the continuity of jv
the stele of the axis on their departure

The sporangia are borne m groups (son) SBmAjwB
on the under surface of the leaves, some-

tunes the fertile leaves differ more 01 less MWPjflBH
from tlie purely vegetative ones. The
form of the sorus and the structure of

the sporangium are of great systematic ^ IPliiriBfeilw
importance. The sorus is frequently pro-

tected by an outgrowth from the surface

or margin of the leaf called the indusium

Heterospoiy is only known m the Hydro-
ptcrideae The prothallus developed

from the spore is green and in most
cases dorsiventral, bearing tlic archegonia

and anthendia on the under surface f
|

Some of the more striking adaptive VHur I
modifications m the gametophyte and §
sporophyte, and certain effects of al- w
tered external conditions which have |j| t
been ascertained experimentally, may be

briefly mentioned The dorsivcntrahty

of the prothaUus has been shown to

depend mainly on the illumination, the
y

filamentous form being retained m feeble '

light; a similar result is obtained when the Mr.
prothalh arc cultivated in water. These Botamk).

facts may have a bearmg on the filamen- "PiCM.^.Scclopendrium

tous prothalli of some Hymenophyllaceae.

The reproduction of the proth^us by
gemmae in speaes of Trtchomanes, Vtiiarta and Monogramme is

another interesting adaptation; the prothallus of Gymnogramme
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leptophyUa ispcrennial^the sporophyte being annually borne on it

The phenomena of apogamy and apospory which have now been
observed in a numbisr of Ferns, may be mentioned here In

the former the prothallus produces one or more fern-plants

vegetatively, the projection which develops into the sporophyte
in many cases occupying the position of an archegonium In

some apogamous Ferns sporangia may occur on the prothallus

and the vegetative organs of the sporophyte may also occur

singly. In apospory the conveise phenomenon is seen, the
gametophyte springing vcgctativcly from the sporangium, re-

ceptacle of the sorus, or leaf-margin of the fcm-plant In a
number of cases, though not in all, apospory appears to be
correlated with a failure of the sporangia to develop.

(From Strasburge*- » LeJtrhuc de Botamk )

Fig 7—NephnnUum fihx-mas

A, Prothallus viewed flora the lower surface, af, archegonia;
an, anthendja, rh, rhiroids (much eiilaigt<l)

B, Prothallus bearing a young fern pUint, h, fust leaf, w,
primary root

(
x 8 )

llie adaptations in the vegetative organs of the sporophyte are

similar to those m the Idowering Plants Thus there are a few
Ferns which climb, others are
water plants, while many, es-

pecially those which live as
epiphytes, aie moie or less xero-

phytic. Some of the epiphytic

forms {Pdypodium querafoltum,
Platyceriutfi) have strongly di-

morphic leaves, the sterile leiives

serving m some cases to catcii

falling debris, and thus to provide
the plant with soil. Lastly, the

symbiotic relation between the
plant and ants is found in Ferns,

the rhizome of Polypodium car-

iwsum contammg cavities in-

habited by these insects The
existenceof tliesemyrmecophilous
Ferns suggests a possible explana-
tion of the nectaries on the leaves

of some other species, such as the
Common Bracken.

The mam existing groups of the Fihcaceae may now be briefly

described, with special reference to the charac.ters of gametophyte
and sporophyte, which have been found of value in determining
affinities.

Marattiaccac—^These are ferns of considerable size, the large
leaves of which are borne on a short, erect, swollen stem (AnpapUris,
Majfoiha), or arise from a more or less horizontal rhizome (Danaea,
Kanl/ussta) The leaves, at the base of which are tw a large stipule^
like outgrowths, have a thick leaf-stalk, and are simple or simply
pinnate m Danaea, pinnate in Afchanpopter*s, bi- to tn-pinnate
m Marattta and Anpop^erts, and digitately lobed in KavUfussta,
The stem, from the ground tissue of which sclerenchyma is absent,
has a compheated of steles arranged m concentric circles;
the thick roots, the central cyhnders of which have several alter-
nating groups of xylem and phloem, arise in relation to these The
pinnae, exceptm a few fihny forms, are thick; in Kauifussta largo

3

(From Strasburgti s Lihrhuh
der Bataurk )

Fig 8 —Polypodium vulgar

e

A, Mature antheridium

J5
, Empty antheridium; />,

prothalhal cell, i. 2, cells of

anthendial walls; 3, cap cell

C, D, Spcrmatozoids

(A, B X 240, Cy D X 540)

pores derived from stomata occur m the epiderims. The son are
borne on the under surface of the pinnae, vsnally in a single row on
either side of the midrib but in Kaulfussia dotted over the expanded
lanuna. The large sporangia, each of which onginattb from a
number of superficial cells, are here incompletely separated from one
another and arranged in a single circle formmg a ^angmm J he

(From Strajibwr^cr b Lekrhuck dur botaniL')

Fig 9—Polypodium vulgare,

A, Unopened archegoninra, o, ovum, k", ventral canal cell, k\
neck-cannl-cell

B, Mature opened arch( goniam (
x 240 )

association is closest in Danaca, where the individual sporangia of
the elongated sorus, which is sunk in a depression of the leaf, open
by pores., m Marattia and Kaulfus&ia (hg 2, e) they dehisce by slits

on the inner face, while m Angioptens (fig, 2, f) they are almost
free from one another The spores produce a green prothallus of
large size, the sexual organs of which hardly project from the surface
The cotyledon anti stem grow up vertically through the prothallus,
the root lurmng downwards into the soil

Osmundaccac —The two genera of this group, Osmunda and
Todea, have thick erect stems, covered with tlic closely crowded leaf
bases The stem is monostehc the \ ascular tissues being separated
into curved groups companible mth collateral vascular bundles,
which surround the pith The somewhat thick roots are diarch
The haves are large and pinnate, their lanuna ls irsoally thick,
though filmy species of 7 odea occur The leaf-base shows indica-
tions of stipular outgrow tlis In Todea the son, each of which
consists of a single circle of bulky sporangia, arc borne on the under
surface of the pinnae In Osmunda the region of the leaf uhich
bears the sporangia has its lamina little developed, the leaf thus
bears sterile and fertile pinnae, or, as in O ctnnamomea, sterile and
fcililc leaves may be present The sporangia ongmatc from single

cells, though surrounding cells may contribute to the formation of the
stalk The latter is thick and short, and the wall of the ^orangium,
vhich opens by a median slit, luis a group of thick-waflcd cells at
the summit forming the annulus Tlioprothalliarcsimilar to those

of the other Fflicaccac but more massne, the same may be said
of tlic arelKgonia and aiitliciidia, uliich, however, project more than
in the pieetding gioup

Schuae«iccai —Tlie anatomy of the stem differs in the four recent
genera of this order and presents a senes possibly illustrating the
oiigin of a number ot concentric steles irom a solid stele, the inter-

mediate step being represented by those forms in which the central

cylinder lubulai The sporangia are borne singly fir m son of two
or three on the margin or under surface of Ua\ cs, tlie fertile pinnae of

w hich differ more or I( ss from the sterile segm*- nts The sporangium
IS of considerable size, and dehisces by a median slit, the annulus
being a more or less definitely hmitcd lionzontals ring of ccUs near
the apex The prothallus and sexual organs may resemble thase
of the Polypodiaccat

,
m Aneimta and Molina the prothallus, though

flattened, is not bilaterally symmetrical, the growing point being on
one bide

,
a filamentous type of piothallus is known in Schnaea

Gleicheniaccae,—These forms have a horizontal rhizome, from
wluch simply pinnate leaves arise in Flaiyzoma, wlule Gleich$nia

btai s compound pinnate Icav c s \\ ilh continued apical grow th The
rhizome usually has a solid central Under in Gteichema, while that
of Plaiyzoma is tubular I'he sporangia arise simultaneously in the
sorus, which is borne on the under surface of the ordinary pinna;
in those species with large sporangia the latter form a single circle,

m others sporangia may also arise from the central part of the
receptacle The annulus is horizontal and the dehiscence median.
The prothalli, while resembling those of the Polypochaceae, have
points of similarity with those of the preceding groups.

Matomaceac —This contains the single genus Maiotua, two species

of winch arc known from the eastern tropics They are of special

interest, since they have bcc n shown to be the surviv mg forms of

a group species of which have been identified from Jurassic and
Cretaceous rocks The hvmg species have a long rhizome, from the

upper surface of which the large leaves arise
,
these are branched

m a pedate manner, each branch being pinnate The structure of

the rmzome is complicated, a transverse section showing that the

centre may be occupied by a solid stele, outside of which are two
tubular steles The soil are borne on the under surface of the pinnae,
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each consisting of a single senes of largo sporamgia covered by a
conaceous indusium, which is attached to the central part of the
receptacle The sporangium, which corresponds on the whole
to that of the Gleicheniaceae, has a somewhat oblique annulus, the
dehiscence also is not truly median The gametophyte is unknown

Loxsomaceae—^The single genus Loxsoma has a tubular stele in

its rhizome., which bears leaves resembling those of some Davalhas
Th( elongated receptacle of the marginal son is surrounded by a
basal cup-shaped indusium The sporangia, w hich arise in basipetal
succession on the receptacle, dehisce by a median slit, though the
annulus is somewhat obhquc

,
they have resemblances to the Gleich-

t niaceae When mature, the sporangia are raised above the margin of

the indusium by the elongation of the receptacle, thus facilitating
the dispersion of the spores The gametophyte is unknown
Hymcnophyllaceae—This group, which contains the two genera

Hymenophyllum and Tnchomanes, is characterized by the prevalent
* filmy

**
texture of the leaves Many of the species inhabit

situations in which the air is constantly moist, especially in the
tropics, some arc tcrrcstiial, others, some of which are very nunutc,
arc epiphytic on tree-stems A single solid central cyhndcr is found
111 the rhizome The son, w Inch ai c marginal, have a long receptacle,

beanng the sporangia in basipetal succession, and arc surrounded
by a cup-shaped indusium The sporangia present a considerable
range in size, the largest being found in species of HymettophyVum,
the smallest m Tnchomanes Each has an almost horizontal

annulus n scmbling that of Gletchenia, but the dclusccnce is lateral

The gametophyte in Hymenophyllum is flat and variously lobed,

that of 7 ftchomanes may be similar, but m other species is filamentous

The archcgonia and anthendia present points of similarity to those

of the Gleicheniaceae
Cyatheaceae—^This order includes the majority of existing tree-

ferns, as well as some of smaller size The stem has a ring of flattent d
steles The sorus has a somewhat elongated leccptaclc, on which
the sporangia arise basipctally, the indusium may be eup-shapts.1

bivalve or wanting The dehiscence of the sporangium is almost
tiansversc, as in the Polypodiaccac, but the annulus is slightly

oblique The prothalli correspond to those of the next group
Polypodiaccac—This group, which contains the remaining ferns,

includes a number of distinct lines of descent and will doubtless
require subdivision as our knowledge of the morphology of the genera
classed in it becomes extended Space will not allow of an account
of the progress already made m this direction The sttm in the more
primitive forms has a tubular stele (solenostele)

,
for the most part

two to many steles, arranged m a img (dictyostele) In a number of

genera, which there is icason to regard as relatively primitive,

the sporangia show the same regular basipetal succession as in some
of the preceding groups, in the great majority however, the succes-

sion IS not regular, but those of vanous ages are intermixed in the

sorus (fig 2, g) The sporangia dehisce by a transverse slit, the
annulus bemg truly vertical or, in some of the i^nera in which they
are regularly arranged, very shghtly oblique The structure of the
piothallus and sexual organs will be evident fiom figs 7, 8 and 9,
some of the more interesting modifications have been referred to
above

Our knowledge of the extinct Filicales cannot be readily

summarized, since it is in a transition state, owing to the recent

evidence which has shown that many of the fern-like plants of

the Palaeozoic period belonged to a group of seed-bearing plants

derived from a filicmeous ancestry There is, however, abundant
evidence that the Ferns were represented m the most ancient

floras known, though they were not such a dominant group as

has hitherto been supposed The best known of these ancient

Ferns belong to the Botryoptendeae; the characters of this

group point to its having been the starting-point of several feries

of existing Perns (see Palakobotany : Palaeozoic)

A consideration of the F'llicaceae as arranged above will show
that the several sub-orders may in general terms be said to form

a series between those in which the sorus consists of a single

circle of bulky sporangia and those Polypodiaceae m which the

numerous small sporangia appear to be grouped without order

in the sorus. When the survey is extended to the extmet Ferns
of which the fructification is known, many of those from the

more ancient rocks are found to group themselves with the exist-

ing sub-orders with large sporangia, such as the Marattiaceae,

Gleicheniaceae and Schizaeaceae; the Polypodiaceae, on the

other hand, do not appear until much later. The extinct forms
cannot be dealt with m detail here; but it may be pomted out
that their order of appearance affords a certain amount of direct

evidence that the existmg Ferns with a single circle of laige

sporangia in the sorus are relatively primitive The series

v;hich can be constructed from a study of the sorus is in general

supported by the anatomy of the sporophyte, and by the

structure and sexual organs of the gametophyte. A more detailed

investigation of all the characters of the Ferns will be needed
before the course of evolution thus broadly indicated can be
traced, but the results obtained afford a deeper insight into the

general method of progression and the selective factors m the
process. On the ground mainly of an examination of the sorus

and sporangium, Bower has shown that the Filicaceae may be
divided into three groups—the Stmphees, Gradatae and Mtxtae
— in whi(h the sporangia arise simultaneously, in basipetal

succession, or irregularly in the sorus respectively The first

includes tlie Marattiaceae,Osmundaceae, Schizaeaceae, Gleicheni-

aceae and Matoniaceae, the second the Loxsomaceae, Hymeno-
phyllaceae, Cyatheaceae and the Dennstaedtineae (a group
including species placed m the Synopsis Filicum in Dteksonta

and Davalha), while the remaining Polypodiaceae constitute the

Mixtae. The change from the one type of sorus to the other
may have taken place m several different lines of descent, some
of which have been traced A consideration of the biology of

tlie sorus gives an insight into the advantages obtained by the

one type over the preceding, as regards protection, spore pro-

duction and the dispersal of the spores, and thus indicates the
way in which natural selection may have acted. The differences

in the form and mode of dehiscence of the sporangia (those of

the Simpliccs having median dchiscenceand a horizontal annulus,

those of the Giadatae a more or less oblique position of the
annulus and of the plane of dehiscence, while ui the Mixtac the

annulus is ^crtlcal and the dehiscence transverse) stand in rela-

tion to the position of the sporangia in the soius relatively to

one another The ajiplication ot the important criteria which
Bower h<is thus pointed out to the (onstruction of a strictly

ph\logcnetic classification of the Filicaceae cannot be made
until the anatomy, the sexual generation and the palaeobolanical

evidence have been further examined from this point of view.

Though on this account and because the subdivisions Simplices,

Gradatae and Mixtae do not correspond to definite phylogenetic

gi Clips, they have not been used m classifying the Ferns above,
they are of great importance as an advance towards a natural

classification

Hydropterideae —^Two very distinct orders of hetero-

sporous Filicales, the Salvimaceac and the Marsiliaceae, are in-

cluded m this group The difficulty of determining their exact

relationship to the other orders of Ferns is increased by the more
or less completely aquatic habit of the plants and the modifica-

tions and reductions m structure associated with this. The
absence of an annulus from their indehiscent sporangia makes it

impossible to compare them with the other Ferns m respect of

this important character. It has been suggested with con-

siderable probability that the Marsiliaceae arc allied to the

Schizaeaceae, while the Salviniaccae may possibly be related to

the Hymenophyllaceae or to some other family of the Gradatae.

Space will only permit of a brief general account of the more
obvious features of the several genera, the stnicture and life-

history of which are known in great detail Unlike as they are

in many respects, the two orders agree in being heterosporous.

The microspores on germination produce a small, greatljr reduced

male prothallus bearing one or two anthendia which give rise to

a number of spirally coiled, multicihate spermatozoids. The
single large megaspore contained in each megasporangiiim pro-

duces a small prothallus, which bears one or a few archegonia

,

these are exposed on the surface of the prothallus at the summit
of the germinated megaspore (fig. i, t)

I The Salviniaccae mclude the two genera balvtnia (fig. 10; and
Azolla The small dorsiventral plants arc in both cases floating

aquatics Azolla has roots depending from the lower surface of th(.

stem mto the water, while these organs are completely wanting m
Salvtnia, their place being taken functionally by highly divided

leaves borne on the ventral surface of the stem Nosioc colonies arc

constantly present in a special cavitj^ of the dorsal lobe of the leafm
Azolla The sporangia in both genera are associated in son cnclosefl

by mdusia springing from the base of the receptacle In Salvtma
(lig 2, A) the son are borne towards the base of the submerged
leaves, m Azolla on the reduced ventral lobe of the leaf They consist

either of niiciosporangia or megasporangia, which are arrangecl in

basipetal succession on the receptacle In the megasorus of AzoUa
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there is only the one terminal, functional sporangium. The micro-
spores are united by means of hardened protoplasm into one or
more masses, while the solitary megaspoics have a more or less

complicated episponum.

(Reduced After Rischoff from Strasburger s

Lehfbuch dtr Botanik )

Fig 10— ^alvinia ftatans

A, From the side B, From abo\e

2 Tlie Marsiliaceae also include two genera, Marstha and Ptlulana,
the latter of wluch is found in Britain The plants giow as a rule

in marshy places, though some species of Marstha are xcrophytic
The creeping stem produces roots from the \ entral surface and leaves
from the dorsal surface, the leaves when young are circinately coiled

The leaves arc simple and linear m Ptlulana, but m Marstha bear
a pinnate four-lobed lamina The highly specialized sporocaips arc
borne on the basal, portions of the leaves, as a rule singly, but m some
species of Marstha in numbers The development of the sporocarp
snows that it corresponds to a pinna, although when mature it may
appear to occupy a ventral position in rcUtion to the v^egctative

poition of the kaf It has a complicated structure m both genera,
in Ptlulana its shape is nearly spherical, while in Marstha it is elon-

gated and bean-shaped The son arc developed in depressions and
arc thus protected within the rcsistcnt outt r wall of the sporocarp
There are usually four son in Ptlulana while in Marstha they form
two longitudinal rows Fach sorus includes both microsporangia,
with numerous spoics, and mcgaspoiangia, each of which contains
a single mcgasporc with a complicated wall Enclosed withm the
sporocarp they can endure a period of drought, but on the return
of moist conditions arc cxtiuded from the sporocarp by the swelling

j

of a special mucilaginous tissue and the spores become free The
development of the protlialh is m general similar to that of the
Salviniaceae, though the resemblance may be homoplastic The stem
in the less reduced lorms is solenostclie with sclerenchymatous ground
tissue occupying the centre of the stele

In the absence of direct evidence from Palaeobotan)
,
and

bearing in mind the modifications associated with adaptation

to an aquatic life in other plants, the recognition of any more
definite affinity for these heterosporous ferns than that indicated

above appears to be inadvisable Further evidence is necessary

before they can be removed from such a position of convenience

as IS assigned to them here and placed in proper relation to the

senes of the Filicaceac

The several phyla of Pteridophyta having now been briefly

described, their relationship to one another repiains for con-

sideration The available evidence does not suffice
yogtay,

solve this question, although certain indications

exist. In the earliest land vegetations of which we have any
sufficient record specialized forms of Equisetales, Lycopodiales,

SphenophyHales and Filicales existed, so that we are reduced to

hypotheses founded on the careful comparison of the recent and
extinct members of these groups In this connexion it may be
pointed out that the fuller study of the extinct forms has as yet
been of most use m emphasizing the difficulty of the questions at
issue. It has thus led to a condition of uncertainty as regards the
relationship of the great groups of Vascular Cryptogams, in

which, however, lies the hope of an ultimate approach to a
satisfactory solution. The study of the Sphenophyllalcs, how-
ever, as has been pomted out ^ove, appears to indicate that
the Equisetales and Lycopodiales may be traced back to a com-
mon ancestry. As to the relationship of the Filicales to the
other phyla, evidence from extinct plants appears to be wanting.

If, as has been suggested by Bower, the strobiloid types are
relatively primitive, the large-leaved Pteridophyta must be
supposed to have arisen early from such forms The question
cannot be discussed fully here, but enough has been said above
to show that in the light of our present knowledge the main
phyla of the Vascular Cryptogams cannot he placed in any serial

relationship to one another

It may even be regarded as an open question whether some of

them may not have arisen independently and represent parallel

lines of evolution from Bryophytic or Algal foims This leads

us to consider the question whether any indications exist

as to the manner in which the Pteridophyta arose Tt will be

evident that no direct record of this e\oIution can be expected,

and recourse must be had to hypotheses founded on the indirect

evidence available There appears to be no reason to doubt
that the sexual generation is homologous with the thallus of a
Liverwort, or of such an Alga as Coleochaete It is with regard

to the origin of the spore-bcanng generation of (he Pteridophyta
that diffcrcnc cs of opinion exist This, though at first depen-
dent on the prothallus, soon becomes independent It may be
regarded as derived from a wholly dependent sporogonium not

unlike that of some of the simpler Br>ophy(a, the latter are

assumed to have arisen from primitive Algal forms, in which, as

the first step in the interpolation of the second generation in

the life t}cle, the fertilized ovum gave rise toagre^up of swarm
spores, each of which developed into a new sexual plani On
this view the origin of the sporophyte is looked for in the gradual

development of sterile tissue m the generation arising from the

fcrifli7(d ovum, and a consequent postponement of spore-forma-

tion Certain green Algae {eg Oedogomuniy Coleochaete)

^

the

Bryophyta, and the simpler Pteridophyta, such as Phyllo-

glossum, have been regarded as illustrating the method of

progression, though there is no reason to regard the existing

forms as constituting an actual senes For a discussion of

this view, wdiich regards the alternation of generations in

Ptendophytes as antithetic and the two generations as

not homologous with one another, reference may be made
to the woiks of Celakovsky and Bower Although the anti-

thetic theory is supported by many facts regarding the lifc-

history and structure of the group of plants under consideration,

It IS quite possible that a stage m which the sporophyte \/as

wholly dependent on the gametophyte may never have been

parsed through in their evolution The spore-bearing genera-

tion may throughout its phvlogcnetic history have been inde-

pendent at one part of its life, and have been derived by

modification of individuals homologous with those of the sexual

generation, and not by the progressive sterilization of a structure

the whole of which was originally devoted to asexual reproduc-

tion A number of fac'ts regarding the Algae, and also tho‘*e

relating to such deviations from the normal life cycle as apogamy
or apospory, may be regarded as lending support to this view,

which, m contrast to the theory of antithetic alternation, has

been called that of homologous alternation. Without entering

further into the discussion of these alternative theories, foi

which the literature of the subject must be consulted, it may be

pointed out that on the latter view the strobiloid forms of

Pteridophyta would not necessarily be regarded as primitive

relatively to the large-leaved forms, and also that the early stages

of the origin of the sporophyte in the two cases may have pro-

ceeded on different lines

Another question of great interest, which can only be touched

upon here and may fitlv close the consideration of this division

of the Vegetable Kingdom, concerns the evidence as to the

derivation of higher groups from the Pteridophyta. The most

important positive evidence on this point indicates that the most

ancient Gymnosperms w^re derived from the Filicales rather

than from any other phylum of the Vascular Cryptogams

Extinct forms are known intermediate between the Ferns and

the Cycads, and a number of these have been shown to bear seeds

and must be classed as Pteridospermae These forms will,

howev er, be found discussed in the articles treating of extinct

plants and the Gymnosperms, but their recognition will serve
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to emphasize, in conclusion, the important position the Pterido-

phyta hold with regard to the existing Jftora.

CiiUvtuhon.—Numerous species of feni5« both temperate and
tropical, are cuhavatod as valued ornamental plants. Species of the
other groups are occasionally grown for scientific puimoscs lu the
larger DOtame gardens, but their cultivation, which often presents
special difliculti^, need not be referred to here While a number of
ferns can be multiplied vegetatively, by buds formed on the leaves
and m other ways, the regular mode of propagation is by sowing the
spores shed from the npe sporangia The spores should be thinly
sprinkled on the surface of the soil in wcll-diamcd pots, which should
stand in saucers filled with 'water and be covered with glass plates
After the prothalli have attained some size and bear sexual organs
the pots should be occasionally sunk in water so as to flood the pro«
thalli for a few minutes and facilitate fertilization The young
plants developed on the prothalh should be carefully pricked out
mto other pans and later transferred to 3-in pots When the pots
arc fairly hllod with roots the plants may be shifted into larger ones
The best time for a general repotting of ferns is in spring, just

before growth commences Those with creepmg rhizomes can be
propagated by dividing these into well-rooted portions, and, if a
number of crowns is formed, they can be divided at that season
In most cases this can be performed with little risk, but the GUi-
chenias. for example, must only be cut into large portions, as small
divisions of the rhizomes arc alinobt certain to die, in such cases,
ho'wever, the points of the rhizomes can be led over and layered into
small pets several lu succession, and allowed to remain iinsevered
from the parent plant until they become well rooted In potting
the wtll-established plants, and all those of considerable size, the
soil should be used in a rough turfy state, not sifted but broken
and onc-sLxth of broken crocks or charcoal and as much sand as will

ensure free percolation should be mixed with it

The stove ferns require a day temperature of 65® to 75®, but do
not thrive in an exctssively iUgh or close dry atmosphere They
require only such shade as will shut out the direct rays of the sun,
and, though abundant moisture must be supplied, the atmosphere
should not be loaded with it The water used should always be at
or near the temperature of the house m w hich the plants are growing
Some fenis, as the different kinds of Gymnogramnuu* <and Cheilanihei,
prefer a drier atmosphere than otheis and the former do not well
bear a lowci winter tempera tin e than about 00® by night Most
other stove ferns, if dormant, v/ill bear a tempemrure as low as

by night and 60® by day from Nov^omber to Februaiy About
the end of the latter mouth the whole collection sl^ould be turned
out of the pots and rcdraincd or repotted into Ulg^.r pots as lequired.

This should take place before growth has commenced Towards
thi end of March the night temperature m ly be raised to 60®, and
the day temperature to 70® or 75®, the plants bemg shaded m bright
weather. Such ferns as Gy^no^tammas, which have their surface
covered with golden or silvei jxjwdtr, and certain species of scaJy-

suiTaccd Chetlanthes and Nothochlufna, as they cannot bear to have
their fronds wetted should never be syimgcd

,
but most other ferns

may have a moderate spnnkling occasionally (not necessarily daily)

and as the season advances sufficient air and light must be admitted
Authorities,—Scott. Hructurai Botany . Flowerless Plants

(London, 189O), Studies in Fossil Botany (Edinbuigh, 1900) / Camp-
bell, Mouses and Ferns (London, 1803),^ Engler and Prantl, Die
natufhehen Pflaneenfamihen (Thcil 1 Abth. 4, Leipzig, 1898-1902),
Bowci, The Origin of a Land Flora (I^mdon, 1908) ,

Goebel, Organo-
graphy of Plants (Oxford. 1905), Hooker and Baker, Synopsis
Filtcutn (London, 1874), Baker, Fern Allies (London, 1887), Christ,

Die Fankrouter der Erde (Jena, 1897) ,
Seward Foss I Botany, vol 1

|

(Cambridge, 1898) In those works marked with an asterisk copious
references to the recent Uteraturc of the subject will be found.

(W H L)
PTEROBRANCHIA) a zoological group established by Ra\

Lankester m 1S77. It contained at that time the single genus

Rliabdapleuray a minute animal dredged by Sars ofl the Lofoten i

Islands, and by Norman off the Shetlands RhabdapUura was
at first regarded as an aberrant Polyzoon, but with the publica-

tion of the Challenger Report {Cephalodtscus) in 1887, it became
clear that Cephalodtscus, the second genus now included in the

order^ had aflSmtics m the direction of the Enteropneusta. The
connexion of the Pterobramhia w ith the Polyzoa is in the highest

degree questionable.

Rhabdoplettra is no doubt of world-wide distribution, smee it

has been recorded in various localities from Greenland to South
Australia, usually m water of not less than forty fathoms.

Cephalodtseus, which for many years was known solely as the

result of a single dredging by the Challenger ” from 245 fathoms

in the Straits of Magellan, has recently been found in entirely

different parts of the world, as for instance between Japan and
Korea at 100 fathoms, at about half that depth off the south-east

coast of Olebes, and betw'oen tide-marks on the coast of Borneo.

It appears to be common in the neighbourhood of Cape Town,
while the recent Antarctic expeditions have shown that it occurs
in various localities from the Falkland Islands to the Antarctic

circle No less than twelve species, referred to three sub-genera

(Demtotheaa, Idtoihecta, Orthoecus\ have now been described;
but It is at present uncertain whether more than a single species

of Rhabdopieura is valid, although several specific names have
been suggested for specimens from different localities.

Both genera are characterized by their liabit of secreting a
tubular gclatmoid investment, the ‘ coenoecium,’’ composed of

a number of superposed lamellae, doubtless the result of its

intermittent secretion, mainly though perhaps not exclusively, by
the proboscides of the zooids In Rhabdoplema each zooid forms
its own delicate tube composed of a characteristic series of distinct

rings. In Cephalodtscus the coenoeoiiim is more massive, and
ma> contain a continuous irregular cavity in which the zooids
live {Demiotheiia), or may be •secreted in such a way that each
zooid has its own independent tube {Idwthecta, Orfhoecus)

The zooids are a modification of the tj'pe of structure known
in Balanhglossus, from winch they ditier principally m the follow-
ing respects (1 )

The alimentary canal, instead of being straight,

has a (j-shaped flexure, the doisal line between the mouth and
the anus being slioit (11) The proboscis (fig i, b), known as
the “ buccal shield,'* is a large organ, strongly flattened m an

(Fiom a drwjng by Profc'^sor McIntosh )

Fig I.—Zooid of Cephalodtscus dodecalophus (X 50).

a, a, Buds d. Arms and tentacles

b, ProTx)scis. ej, Ventral edge of proboscis
c, btalk /, Its dorsal e<lge.

antero-postenor direction, its ventral lobe usually concealing the
mouth (ill

)
The collar is produced dorsally into arms (one pair

m Rhabdopieura, four to eight pairs in Cephalodtscus), each of

which bears numerous ciliated tentacles, the organs by which the
microscopic food-particlcs are conve^a^d to the mouth (iv) The
third division of the body, the metasome, is prolonged ventrally

mto a relatively enormous outgrowth oonlainmg the loop of the
alimentary canal, beyond w^hich projects a stalk (fig i, rj, of a
length varying with the state of contraction and perhaps with the
species (v) The stalk gives nsc to buds, by which the colonial

habit IS acquired While m Rhabdopieura the buds reraam in

organic continuity with the parent, m Cephalodtscus they become
free at an early stage, and the coenoecium accordingly contains a
number of separate individuals In the living Cephalodtscus a zooid

can crawl by means of its proboscis over the gelatinous processes

of the outer side of the coenoecium, a position which it can assume
owing to the very gicat extensibility of the stalk, the proximal
suctorial end of which remains attached to the inner surface of

some part of the coenoecium (Andersson, 1907I

In correspondence with the fimdamental constitution of the zooid,

each of the three segments has its own body-cavity separated from
the oth^. The main proboscis-cavity (fig a, b c}) is unpaired,

and opens to the exterior by the two proboscis pores {p.p ), It

contams a closed vesicle regarded by Schepolieff as a right proboscis-

cavity and in any case representmg the pencardium of Balangolossus

the glomerulus of v/hich is also probably represented. The collar-

cavity {b IS paired, although its ventral mesentery is not complete.
It extends into the arms, which originatem the bad (fig. 1) as dorsal

outgrowths of the collar. The ventral and lateral parts of the anterior
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margin of the collar constitute the so-called operculum {op), a
structure which not only acts as a lower hp, but must be mi^rtant
m separating the food-current produced by the cilia of the tentacles

Irom the external apertures of the coUar-canals and gill-ahts. The
collar-canals (hg 0 p) are a pair of ovoid organs which open from
the collar-cavity to the exterior, their external pores lying immedi-
ately behind the base of the operculum.

(After Harmer )

Fig 2,—Median (sagittal) section of Cephalodiscus dodecalophus*

a, Anus
h

,
Body-cavity of proboscis

hc^. Of collar

h ,
Of metasome

int

,

Intestine

m
,
Mouth

fich ,
Notochord

n s ,
Central nervous system

oes,. Oesophagus

op , Oprrculum, or ventral hp
ov

,
Ovary,

ovd

,

Oviduct
ph ,

Pharynx

p p ,
Proboscispore.

p $ , Proboscis
St., Stomach

st/i , Stalk.

While it IS not improbable that the collar-pores and the proboscis-

pores may evacuate excretory substances, there caa be httle doubt
that their primary function is to regulate the turgidity of the seg-

ment to which they respectively belong A pair of gill-sUts

(fig 3, g s ), which do not occur m Rhabdoficura, open immediately
behind the collar-pores It is probable that they servo to stram off

the superfluous water which is mtroduced into the mouth during
the process of feeding An anterior median diverticulum of the
pharynx (fig 2, nch), growing forwards in the septum between
the proboscis-cavity and the collar-cavities, and supported dorsally

by the median mesentery of the collar, is the representative of

the so-called notochord or stomochord of Balanoglossus
,
and

if the view that this organ is really a notochord is well founded,
it may be regarded as the homologue of the anterior end of the
Verteorate notochord
The metasome contains nearly the whole of the alimentary

canal, m which pharynx (fig 2,ph), oesophagus (ocs ), stomach (s/

)

and intestme [tnt) maybe distinguished The remarkable position

of the anus (a) on the dorsal side has already been alluded to

The metasomatic cavities are divided by dorsal (fig. 3, m€s

)

and
ventral mesenteries, the latter following the outer curvature of the
loop of the alimentary canal The most conspicuous blood vessel
possessed by Cephalodiscus is the dorsal vessel (d 5 v )• A ventral
vessel occurs on the antenor side of the metasome and forms a loop
extending down the entire length of the stalk, while a ** heart
projects into the cavity of the pericardium, probably connected on
the ventral side of the notochord with the ventral vessel, and on
its dorsal side with the dorsal vessel At their opposite ends the
dorsal and ventral vessels are probably connected with one another
by means of a splanchnic sinus surrounding the stomach. The
original speciiiien of C. dodecalophus contained exclusively female
zooids, m which a smgle pair of ovaries (figs 2, 3, ov ) Uo in the meta-
somatic cavities, and open to the exterior dorsally by short, highly

pigmented oviducts (fig 2, ovd

)

In C. wgrescens and in some other
species a zooid may contam a pair of ovaries, a pan of testes, or
an ovary and a testis, although the males, females and herma-
?ihrodite8 do not differ from one another in extemal dmracters.
n C stbogae (Celebes) the smgle colony known is of the male sex.
The reproductive individuals have undergone an extraordinary
simplification of the organs concerned with the collection and diges-
tion of food Thus the

The affmilv of the Pterobranchia to the Enteropneusta may
lie regarded as definitely established Considering the wide

differences between the two croups m the size and extemal
characters, and in the mode of bfe, including the mode of feeding,

it IS indeed surprising that m every important organ the two
groups should show a fundamental morphological identity

Their relations to Phoronts are doubtful (see Phoronidea)

The question of tfieir affinity to other divisions of the animal

kingdom depends prmcipally on the views which are held with

regard to the relationships of the Enteropneusta and Phoronidea

respectively The suggestion has been made by Allmann and
recently upheld by Schepotieff that Rhahdopleura is related to

some of the Graptolites.

Bibliography—(i) Andersson, ** Die Pterobranchier,**

Ergebn -Schwed. Sudpolar Exp (1907), vol v
, (2) Fowler, " Rhab-

dopleura,'* Proc Roy ^oc (1893), lu 132^ Pestschr Leuckaris

(1892), p. 293; art. Hemichorda,'* Ency Bnt (1902), su^l vols

XXIX p 249; Quart Journ Mic Set (1005), xlviu. 23; (3) Warmer,
‘^Appiendix to report on Cephalodiscus/' ChaHenger Rip, (1887),

vol XX pt Ixu. p. 39,
“ Pterobranchia, ” SibonaRep {1905), Monogr

vol XXVI his
; (4) Lankester, ** Rhabdopleuta/* Quart Journ Mtc,

Sci (1884), XXIV. 622, art. “ Polyzoa,** Ency Bnt, 9th edr,

(1S85). 43®» 4341 “ Cephalodiscus nigrescens,** Proc Roy,

Soc, (1905), B Ixxvi. 400; (5) McIntosh, “ R^iort on CepkaUh
discus,** Challenger Rep (1887), vol xx. pt Ixii ; (6) Kasterman
** Cephalodiscus,^* Quart Journ Mtc Set. (1898), xl. 340,
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PTERODACTYLES ((^r for wmg-fingers), an extinct^ older

of flying reptiles, variously known as Pterosauria (Gr. for

wing-lizardb) or Ornithosauna (Gr. for bird-lizards), whose
remains occur m all Mesozoic formations from the Lower
Lias to the Upper Cretaceous mclusi\e Their bones are of very
light though strong construction, and hollow like those of flying

PTERON (Gr. trrcpoV, a ^vlng), an architectural term used by
Pliny for the peristyle of the tomb of Mausolus, which was
rais^ on a lofty podium, and so differed from an ordinary
peristyle raised only on a stylobate, as m Greek temples, or on a
low podium, as m Roman temples.

PTOLEMAEUS, of Alexandria, surnamed Chennus, Gieck
grammarian during the reigns of Trajan and Hadrian According
to Suidas, he was the author of an historical drama named
Sphinx, of an epic, Anthomeros, in 24 books (both lost) and a

Strange History The last is probably identical with the work
of which an abridgment has been preserved in Photius {cod rgo)

It contains a medley of all sorts of legends and fables belonging

to both the mythological and historical periods it is probable
that Chennus was also the author of a lost treatise on the life

and works of Aristotle, ascribed to “ Ptolemaeus
m an Arabic list of his w^orks, taken from a
Syriac version of the Greek original (A Baum-
stark, Artsioteles bei den Syrern vom v vitt.

Jahh , Leipzig, 1900)

Sec editions of Photuis’s abridgment by
[ Roiilez

(1834) , and in A W( slcrmann, Mythographt giaect

(1843), K Hcrclior, Vber die Glaubwurdtgkeit der
v^uen Gtschichte dts Ptolemdus Chennus (Lcip/ig,

i8j0), J E Sandys, Hts/ of Classical Scholarship
2nd td

, 1906)

PTOLEMIES, a dynasty of Macedonian Ivings

who ruled m Egypt from 323 to 30 b.c.

The founder, Ptolemy (nroXc/iato?), son of

Lagus, a Macedonian nobleman of Eordaea, w as

one of Alexander the Creates most trusted

generals, and among the seven " body-guards ” attached to his

person He plays a principal part m the later campaigns of

Alexander m Afghanistan and India At the Susa marriage
festival m 324 Alexander caused him to marry the Persian

princess Artacama, but there is no further mention of

this Asiatic bride m the history of Ptolemy. When Alexander

died in 323 the resettlement of the empire at Babylon is said

to have been made at Ptolemy’s instigation. At any rate he
was now appointed satrap of Egypt under the nominal kings

Philip Arrhidaeus and the young Alexander. He at once took a

high hand in the province by killing Clcomenes, the financial

controller appointed by Alexander the Great, he also subju-

gated Cyrenaica He contrived to get possession of Alexander’s

^dv which was to be interred with great pomp by the imperial

government and pla( ed it temporarily in Memphis. This act led

to an open rupture between Ptolemy and the imperial regent

Perdiccas But Perdiccas perished m the attempt to invade

Egypt (321) In the long wars between the different Macedonian

chiefs which followed, Ptolemy’s first object is to hold his posi-

tion in Egypt securely, and secondly to possess the Cyrenaica,

Cyprus and Palestine (Coele-Syria) His first occupation of

Palestine was in 318, and he established at the same time a

piotectorate over the petty kings of Cyprus. When Antigonus,

master of Asia in 315, showed dangerous ambitions, Ptolemy
joined the coalition against him, and, on the outbreak of war,

evacuated Palestine. In Cyprus he fought the partisans of

Antigonus and reconquered the island (313). A revolt of Cyrene

was crushed in the same year. In 312 Ptolemy, with Seleucus,

the fugitive satrap of Babylonia, invaded Palestine and beat

Demetrius, the son of Antigonus, in the great battle of Gaza.

Again he occupied Palestine, and again a few months latei,

after Demetrius had won a battle over his general and Antigonus

entered Syria in force, he evacuated it. In 31 1 a peace was

concluded between the combatants, soon after which the

surviving king Alexander was murdered in Macedonia, leaving

the satrap of Egypt absolutely his own master. The peace did

not last long, and m 309 Ptolemy commanded a fleet m person

which detached the coast towns of Lycia and Cana from Anti-

gonus and crossed to Greece, where Ptolemy took possession

of Cormth, Sicyon and Megara (308). In 306 a great fleet under

Demetrius attacked Cyprus, and Ptolemy^s brother, Menelaus,

was defeated and captured m the decisive battle of Solamis.

The complete loss of followed . Antigonus and Demetrius

Rhaniphorhynchus phyllurus restoration by O C Marsh showmg extent of

flying membranes (| nat. size) —Upper Jurassic (Lithographic stone) ]Havana

birds, with well-fitting articulations, quite different from those

of ordinary reptiles. The head is large and remarkably bird-

hke m shai>o, while it is fixed on the neck at tlic same angle

as in birds The brain is small, but resembles that of birds in

Its general conformation. The trunk is relatively small, with

few slender ribs and a keeled breastbone (sternum) The fore-

limbs are always a pair of wings, the fifth digit or little ” finger

being enormously elongated for the support of a smooth flying

membrane (seen m specimens from the lithographic stone of

Bavaria) The wings are thus constructed on the same plan as

those of a bat, but instead of four fingers, only one is elongated

to bear the membrane. The hind-limbs are comparatively

feeble, and must have been of very little use for walking.

The remains of pterodactyles are found chiefly in marine

deposits, so that these reptiles must have frequented the coast-

lines. They probably fed partly on fish, partly on insects; but

no traces of food have hitherto been observed within the fossil

skeletons The oldest satisfactorily known member of the group

IS Dimarphodon from the Lower Lias of Dorsetshire. The typical

species has a skull about 20 centim. in length, with large teeth

in front, smaller teeth behind * its tail is much elongated and
slender Equally fine skeletons of Campylognathus have been

found m the Upper Lias of Wurttemberg Other long-tailed

pterodactyles occur well preserved in the Upper Jurassic

Hithographic stone) of Bavaria and Wurttemberg, which is so

fine-grained as to show impressions of the wing-membrane.

In Rhampharhynchus there is also a rhomboidal exiiansion of

membrane at the end of the tail. The sfiort-tailed Pterodactylus

Itself, sometimes no larger than a sparrow, is also found in the

same formation. It was originally described by Collmi in 1784
as an unknown sea-animal, and its true nature was first deter-

mined by Cuvier in 1809, when he named it
**
Pterodactyle.”

The Pterosaurians of the Cretaceous period, just before their

extinction both m Europe and m North America, were of

enormous size, and some became toothless. A pair of wings
of the toothless Pteranodan from the Chalk of Kwisas, now in

the British Museum, measures about five and a half metres in

span. Fragments of equally large pterodactyles with teeth are

found m the English Chalk

See H. G Scelw. The Ornithosauna (Cambndge, 1870) and
Dragons of the Air (London, 1901) ,

S W WiUiston, paper in Kansas
University Quarterly (1897), vl 35; G F Eaton, papers m Amez.
Journ, Science (1903-1904), 4th senes, vols xvi

,
xvii

(A S Wo)
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now assumed the title of kings, Ptolemy, as well as Cassander,

Lvsimachus and Seleucus, answered this challenge by doing the

same. In the winter (306-5) Antigonus tried to follow up the

victory of Cyprus by invading Egypt, but here Ptolemy was
strong, and held the frontier successfully agamst him Ptolemy
led no further expedition against Antigonus overseas. To the

Rhodians, besieged by Demetrius (305-4), he sent such help

as won him divine honours in Rhodes and the surname of Soter

(“ saviour ”). When the coalition was renewed against Anti-

gonus in 302, Ptolemy jomed it, and invaded Palestine a third

time, whilst Antigonus was engaged with Lysimachus m Asia

Minor. On a report that Antigonus had won a decisive victory,

tor a third time he evacuated the country But when news
came that Antigonus had been defeated and slam at Ipsus (301)
by Lysimachus and Seleucus, Ptolemy occupied Palestine for

the fourth time The other members of the coalition had
assigned Palestine to Seleucus after what they regarded as

Ptolemy^s desertion, and for the next hundred years the question

of its ownership becomes the standing ground of enmity between
the Seleucid and Ptolemaic dynasties Henceforth, Ptolemy
seems to have mingled as little as possible m the broils of Asia

Minor and Greece, his possessions in Greece he did not retain,

but Cyprus he reconquered in 295-4. Cyrenc, after a senes of

rebellions, was finally subjugated about 300 and placed under
Ills stepson Maga') (Beloch, Gtiech Gesch III. [11 ], p 134 seq )

In 285 he abdicated in favour of one of his younger sons by
Berenice {qv)y w ho bore his father’s name of Ptoleni)

;
his

eldest (legitimate) son, Ptolemy Cerauniis, whose mother,
Eurydice, the daughter of Antipater, had been repudiated,

fled to the (ourt of Lysimachus Ptolemy I Soter died in 28^
at the age of 84 Shrewd and cautious, he had a compact and
well-ordered realm to show at the end of fifty years of wars
His name for bonhmnte and liberality attached the floating

soldier-class of Macedonians and Greeks to his service. Noi
did he neglect conciliation of the natives. He was a ready patron
of letters, and the great library, which was Alexandria’s glory,

owed to him its inception He wrote himself a history of

Alexander’s campaigns, distinguished by its straightforward
honesty and sobriety

Ptolemy IL Phtladelphus (309-246) was of a delicate constitu-

tion, no Macedonian warrior-chief of the old style His brother

Ptolemy Ceraunus found compensation by becoming king in

Macedonia in 281, and perished in the Gallic invasion of 280-79
(see BrennUo) Ptolemy II maintained a splendid court m
Alexandria. Not that Egypt held aloof from wars Magas of

Gyrene opened war on his half-brother (274), and Antiochus I

,

the son of Seleucus, desirmg Palestine, attacked soon after

Two or three years of war left Egypt the dominant naval power
of the eastern Mediterranean, the Rolemaio sphere of power
extended over the Cyclades to Samothrace, and the harbours

and coast towns of Cilina Trachea (“ Rough Cihcia ”), Pam-
phylia, Lycia and Cana were largely m Ptolemy’s hands (Theoc.

Idyll xvii 86 seq ) The victory won by Antigonus, king of

Macedonia, over his fleet at Cos (between 258-56, see Beloch,
III [11 ], p 428 seq ) did not long interrupt his command of the

Aegean. In a second war with the Seleucid kingdom, under
Antiochus II. (after 260), Ptolemy sustained losses on the sea-

board of Asia Minor and agreed to a peace by which Antiochus
married his daughter Berenice (250 ?) Ptolemv’s first wife,

Arsinoe (I ), daughter of Lysimachus, was the mother of his

legitimate children. After her repudiation he married, probablv
for political reasons, his full-sister Arsinoe (II ), the widow of

Lysimachus, by an Egyptian custom abhorrent to Greek
morality. The material and literary splendour of the Alexan-
drian court was at its hei^t under Ptolemy IT Pomps and
gay religions flourished Rolem> deified his parents as the

^€ot and his sister-wife, after her death (270), as Phtla-

delphus This surname was used in latei generations to distin-

guish Ptolemy II himself, hut properly it belongs to Arsinoe
only, not to the king. Callimachus, made keeper of the library,

'Theocritus, and a host of lesser poet'*, glorified the Ptolemwc
family. Ptolemv himself was eaiyei to increase the library and
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to patronize scientific research He had the atrangc beasts of far

off lands sent to Alexandria. But, an enthusiast for Hellenic
culture, he seems to have shown but little interest in the native
religion. The tradition which connects the Septuagint tians-

lation of the Old Testament into Greek with his name is

not historical Ptolemy had many brilliant mistresses, and
his court, magnificent and dissolute, intellectual and artificial

has been justly compared with the Versailles of Louis XIV.
Ptolemy III Euerp^etes I (reigned 246-221), son of Ptolemy

II and Arsinoe I At the beginning of his reign he reunited
the Cyrenaica to Egypt by marrying Berenice the daughter and
successor of Magas (who had died about 250) At the same time
he was obliged to open war on the Seleucid kingdom, w'here

Antiochus II was dead and his sister Berenice h^ been mur-
dered, together with her infant son, by Antiochus’s former wife,

Laodice, who claimed the kingdom for her son Seleucus II

Ptolemy marched triumphantly into the heart of the Seleucid
realm, as far at any rate as Babylonia, and received the formal

submission of the provinces of Iran, while his fleets in the Aegean
recovered what his father had lost upon the seaboard, and made
fresh conquests as far as Thrace. This moment marks the

zenith of the Ptolemaic power After Ptolemy returned home,
indeed, Seleucus regained northern Syria and the eastern

provinces, but the naval predominance of Egypt in the Aegean
remained, although there are traces of \U being replaced locally,

towards the end of Eiiergetes’ reign, by that of Macedonia—in

Amorgtis, Naxos, Syros, Nisyros, Cos and parts of Crete (see

Beloch, III [n ], p 463) After his final peace with Seleucus,

Ptolemy no longer engaged actively in war, although his forces

might occasionally mingle in the broils of Asia Minor, and he
supported the enemies of Macedonia in Greece It teems
probable that his internal policy differed from his father’s in

patronizing the native religion more liberally; he has left larger

traces at any rate among the monuments that are known to-day.

PiOLEMY IV Philopator (reigned 221-204), son of the pre-

ceding, was a wretched debauchee under whom the decline of the

Ptolemaic kingdom began His reign was inaugurated by the

murder of his mother, and he was always under the dominion of

favourites, male and female, who indulged his vices and con-

ducted the government as they pleased Self-mterest led his

ministers to make serious preparations to meet the attacks of

Antiochus III (the Great) on Palestine, and the great Egyptian
victory of Raphia (217), at which Ptolemy himself was present,

secured the province till the next reign The arming of Egyp-
tians in this campaign had a disturbing effect upon the native

population of Egypt, so that rebellions were continuous for the

nc<t thirty years Philopator was devote<l to orgiastic forms

of religion and literary dilettantism. He built a temple to

Homer and composed a tragedy, to which his vile favourite

Agathocles added a commentary He married (about 215) his

sister Arsinoe (III ), but continued to be ruled by his mistress

Agathoclea, sister of Agathocles

Ptolemy V hptphanes (reigned 204-181), son of Philopator

and Arsinoe, was not more than five years old when he came
to the throne, and under a series of regents the kingdom was

paralysed. Antiochus III and Philip V of Macedonia made a

compact to divide the Ptolemaic possessions overseas Philip

seized several islands and places in Cana and Thrace, u hilst the

battle of Panium (198) definitely transferred Palestine from the

Ptolemies to the Selcunds Antiochus after this concluded

f>eace, giving his own daughter Cleopatra to Epiphanes to wife

(193-192) Nevertheless, when war broke out between Antiochus

and Rome Egypt ranged itself with the latter power Epiphanes

m manhood was chiefly remarkable as a passionate sportsman,

he excelled in athletic exercises and the chase. Great cruelty

and perfidy were displayed in the suppression of the native

rebellion, and some accounts represent him as personally

tyrannical.

The elder of his two sons, Ptolemy VI Phtlomelor

succeeded as an infant under the regency of his mother Cleo-

patra Her death was followed by a rupture between the

Ptolemaic and Seleucid courts, on the old question of Palestine.
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Antiochus IV. Epiphanes invaded Egypt (170) and captured

Philometor.

The Alexandrmns then put hia younger brotlier Ptolemy VII
EuergeUs II (afterwards mcknaimed Physkon, on acoount of his

bloated appearance) upon the throne. Antiochus professed

to support Philometor, but, when he withdrew, the brothers

agreed to be joint-kings with their sister Cleopatra as queen and
wife of Philometor Antiochus again invaded Egypt (168),

but was compelled by the Roman intervention to- retire. The
double kingship led to quarrels between the two brothers in

which fresh appeals were contmuallv made to Rome In 163

the Cyrenaica was assigned under Roman arbitration to Euer-

getes as a separate kingdom. As he coveted ("yprus as well, the

feud still went on, Rome contmumg to interfere diplomatically

but not effectjvely. In 154 Euergetes invaded Cyprus but was
defeated and captured by Philometor. He found his brother,

however, willing to pardon and was allowed to return as king

to Cyrene, In 152 Philometor joined the coalition against the

Seleucid king Demetrius I and was the mam agent m his de-

struction. The prot^g6 of the coalition, Alexandei Balas, married

Philometor’s daughter Cleopatra (Thea), and reigned in Syria

m practical subservience to hun But m 147 Philometor broke

with bun and transferred his support, together with the person

of Cleopatra, to Demetrius II
,
the young son of Demetrius I

lie himsell at Arrtioch was entreated by the people to assume
the Seleucid diadem, but he declined and installed Demetrius

as king In 145 in the battk on the Oenoparas near Antioch,

m which Alexander Balas was finally defeated, Philometor

received a mortal wound Philometor was perhaps the best of

the Ptoleimeb. Kindly and reasonable,, his good nature seems

sometimes tu have verged on indolence, but hie at any rate took

personal part, and that bravely and successfully, m war
Philomelor’s infarrt son, Ptolemy Philopator Neos (?)^, was

proclaimed king m Alexandria under the regency of his mother
Cleopatra Euergetes however, swooping from Cyrene, seized the

throne and married Cleopatra, making away v/ith hjs nephew
He has left an odious picture of himself in the histonans—a man
untcmched by benefits or natural affection, delighting in deeds

of blood, his body as loathsome m its blown corpulence as hxs

soul Something must be allowed for the rhetorical habit of

our autlwntics, but that Euergetes was ready enough to shed

blood when pobey required seems tnie He soon found a more
agreeable wife than Cleopatra in her daughter Cleopatra, and
thenceforth antagonism between the two queens, the “ sister

”

and the “ wife/’ was chronic. In 130^1 Gcopatra succ'eeded

m dnving Euergetes for a time to Cyprus, when he revenged
himself by murdering the son whom she had borne him (sur-

named Memphttesy, Massacres mfiicted upon the Alexandruns
and the expulsion of the representatives of Hellenic culture are

laid to his charge On the other hand, the monument and pap3Ti

show him a liberal patron of the native rehgion and a considerable

administrator In fact, while hated by the Greeks, lie seems to
have had the steady support of the native population. But
there are also record > which show him, not as an enemy, but a
fnend, like hus ancestors, to Greek culture. He himself published

the fruit of his studies and* travels in a voluminous collection ol

notebooks, m which he showed a lively eye for tJie oddHies of

Im fellow longs. The old Ptofcmak realm was never again a
unity after the death of Euergetes II. By his will he left the
Cyrenaica as a separate kingdom to his illegitimatp son Ptolemy
Apion (iifi-96), whilst Egypt and Cyprus were bequeathed to

Cleopatra (Kokke) and whichever of his two sons by her,

Ptolemy VILE Ssterll (nicknamed Lathyros) and PtolemyIX.
Alexander 1

,
she might choose as her associate. The result was,

of course, a long period of domestic strife. From 116 to 108

Soter reigned with hia mother, and at enmity with her, in Egypt,
whilst her favourite son, Alexander, ruled Cyprus. Cleopatra
compelled Soter to divorce his sister-wife Cleopatra and marry
ano&er sister, Selene Cleopatra plunged into the broils of

* Or, according to anpthcr view, Eupator On the obscure ques-
tions raised by these two surnames, see I Pareti, Rtcerche sttt

Tohmei Eupatore e Neo Ftlopaton (Turin, 1908).

the Seleucid house m Syria and penshed In 108 Cleopatra

Kokke called Alexander to Egypt, and Soter flying to Cjqprus

took his brother’s place and held the island against fus mother’s

forces The attempts which Soter and Cleopatra respectively

made in 104-3 obtain a predominance in Palestme came to

nothing Alexander now shook off his mother’s yoke and
married Sotcr’s daughter Berenice. Cleopatra Kokke died in

loi and from then till 89 Alexander reigned alone m. Egypt.
In 89 he was expelled by a popular uprising and perished the

following year m a sea-fight with the Alexandrian ships off

Cyprus, ^ter was retailed (88) and reigned over Egypt and
C5q)rus, now reunited, m association with his daughter Berenice.

This, his second, reign in Egypt (88-80)3 was marked by a native

rebellion which issued in the destruction of Thebes. On his death
Berenice assumed the government, but the son of Alexander I

,

PiOLEMvX Alexander II, entering Alexandria under Roman
patronage, married, and within twenty days assassinated, his

elderly cousin and stepmother He was at once killed by the

enraged people and with him the Ptolemaic family in the legiti-

mate male hne became extinct Ptolemy Apion meanwhile,
dying in 96, had bequeathed the Cyrenaica to Rome The
Alexandrian people now those an illegitimate son of Soter IT

to be their king, Ptolemy XI Philopator Phtladelpkus Neos
DtonysiiSy nicknamed Auietes, the flute-player (80-51), setting

his brother as king in Cyprus The rights of these kings

were doubtful, not only because of their illegitimate birth, but

because it was claimed m Rome that Alexander II bad be-

queathed his kingdom to the Roman people Two Seleucid

princes, children of Soter’s sister Selene, appeared m Rome in

73 to urge their claim to the Ptolemaic throne Ptolemy
Auletes was thus obliged to spend his reign in buying the support

of the men in power m Rome Cyprus was annexed by Rome m
58, Its king committing suicide Irom 58 to 55 Auletes was m
exile, driven out by popular hatred, and worked by bribery and
murder in Rome to get himself restored to Roman power His

daughter Berenice meanwhile reignedi in Alexandria, a husband
being found for her in the Pontic prince Archelausw In 55
Auletes was restored Ijy the proconsul of Syria. Aulus Gabinms.
He killed Berenice and, dying m 51, bequeathed the kingdom
to his eldest son, aged ten years, who was to take as wife his

sister Cleopatra, aged seventeen In the reign of Ptolemy XII
Philopator (^1-47) and Cleopatra Philopator, Egyptian history’

coalesces with the general history of the Roman world, owing to

the murder of Pompey off Pelusiiim in 48 and the Alexandrme
War of Julius Caesar (48-47) In that war the young king

perished and a still younger brother, Ptolemy XIII. Philopator,

was associated with Cleopiatra till 44, when be died, probably

by ClecpatraV contriving From then till her death in 30, her

son, bom in 47, and asserted by Cleopatra to be the child of

Juhus Caesar, was associated officially with her as Ptolemy XIV.
Philopator Philometor Caesar; he was known popularly as

Caesarion (For the incidents of Cleopatra’s reign see Cleo-
patra, Arsinob ) After her death in 30 and CaesarionN murder
Egypt was made a Roman province Cleopatra’s daughter by
Antony (Cleopatra Selene) was mamed in 25 to Juba II of

Mauretania Their son Ptolemy, who succeeded his father

(a.d. 23-40), left no issue

See Mahaffy, The Empire of the Pioleimes (1S95) and Egypt under
the Ptolemaic Dynasty (1899), Strack, Die Dynastte der Ptolemder
{1897) Bouch6-Lcclcrcq, Histoire des lagides (i904r 1907); Meyer,
Das Heerwesen der Ptolemder und Romer (Leipzig, 1900)

(E R B)

PTOLEHY (Claudius Ptolemaeus), the celebrated mathema-
tician, astronomer and geographer, was a native of Egypt, but

there is an uncertainty as to the place of his birth. Some
ancient manuscripts of his works describe him as of Pelusiiim,

but Tbeodorus Meliteniota^ a Greek writer on astronomy of the

* The Ptolemies were not m antiquity distinguished by the
oKlinal numbers affixed to their names by modenrn scholars and
represented accordmg to the usual convention by Roman figures.

This Is merely done mr our convenience. In the case of the later

Ptolemies different systems of notation prevail accordmg as tho
problematic Eupator and Philopator Neos are reckoned m or not.
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i2th c«itury, says that he was born at Ptolemais Hermii, a

Grecian city of tjfie Thebaid It is certain that he observed at

Alexandria during^ the reigns of Hadrian and Antonmus Pius, and
that he survived Antoninus Olympiodorus, a philosopher of

the Neoplatonic school who lived in the icign of the emperor

Jusrtinian, relates m his scholia on the Phaedo of Plato that

Ptolemy devoted his life to astronomy and lived for forty years

m the so-called Ilrc/ia roO probably elevated terraces

of the temple of Scrapis at Canopus near Alexandria, where they

raised pillars with the results of his astronomical discoveries

engraved upon them This statement is probably correct; we
have indeed the direct evidence of Ptolemy himself that he made
astronomical observations during a long senes of years

;
his first

recorded observationi was made m the eleventh year of Had-
rian, 127 A D and his last m the fourteenth year of Antoninus,

151 A D Ptolemy, moreover, says, “ We make our observations

m the parallel of Alexandria ” St Isidore of Seville asserts that

he was of the royal race of the Ptolemies, and even calls him king

of Alexandria; this assertion has been followed by others, but

there is no ground for their opinion Indeed Fahncius shows
by numerous instances that the name Ptolemy was common in

Egypt Weidler, from whom this is taken, also tells us that

according to Arabian tradition Ptolemy lived to the age of

seventy-eight years, from the same source some description

of his personal appearance has been handed down, which is

generally considered as not trustworth>
,
but which may be seen

in Weidler, Historia asironomtae, p 177, or m the preface to

Halma’s edition of the Almagest

^

p 61

Mathematics

Ptolemy’s work as a geographer is discussed below, and an
account of the discoveries m astronomy of Hipparchus and
Ptolemy is given in the article Astronomy History Their

contributions to pure mathematics, however, rcquuc to

be noticed here Of these the chief is the foundation of

trigonometry, plane and spherical including the formation

of a table of chords, which served the same purpose as our table

of smes This branch of mathematics was created by Hippar-

chus for the use of astronomers, and its exposition was given by
Ptolemy in a lorm so perfect that for 1400 years it was not

surpassed In this lespect it may be compared with the doctrine

as to the motion of the heavenly bodies so well known as the

Ptolemaic system, which was paramount for about the same
period of time 'iliere ls, however, this difference, that, whereas

the Ptolemaic system was then overthrown, the theorems of

Hipparchus and Ptolemy, on the othei hand, will be, as Debmbre
says, for ever the basis of trigonometry The astronomical

and trigonometrical systems arc contamed in the great work
of Ptolemy, *H fiaOrjfxarucy] oriVrafts, or, as Fabricius after

Syncellus writes it, MeyoAT/ (rvvra$L<s dcrpoyojJLia^ , and in

like manner Sindas says ovtos [IItoA.] lypa^^ rhv fityav derTpor

vopLov ^OL orvWa^iv. The Syntoxis of Ptolemy was called *0

piiya^ d(rTpov6fio9 to distinguish it from another collection called

'O pitKpos darpovapio^, also highly esteemed by the Alexandiian

school, which contained some works of Autolycus, Euclid,

Aristarchus, Theodosius of Tripolcs, Hypsicles and Menelaus

To desi^ate the great work of Ptolemy the Arabs used the

superlative /Meyt'trr?;, from which, the article at being prefixed,

the hybrid name Almagest^ by which it is now universally known,
is derived

We proceed now to consider the tngonometrical work of Hippar-
chus and Ptolemy In the ninth chapter of the first book of the
Almagest Ptolemy shows how to form a table of chords He sup-
poses the circumference divided into 3O0 equal parts (t/m^/uoto), and
then bisects each of these parts Further, he aivides the diameter
into 120 equal parts, and then for the subdivisions of these he
employs the sexagesimal method as most convenient in practice, t e

he divides each ofthe sixty parts of the radius into sixty equal parts,

and each of these parts he further subdivides into sixty equal parts
In the Latin translation these subdivisions become “ partes minutae
pnmac and ** partes minutae secundae/’ whence our minutes ’*

* Wudlcr and Halma give the ninth year; in the account of the
f clipsc of the moon in that year Ptolemy, however, does not say, as
m other similar cases, he had obscrvTd, but it had been observ'cd
(Almagest, iv 9)

and ** seconds ” have arisen It must not be supposed however,
that these sexagesimal divisions are due to Ptolemy . they must have
been familiar to his predecessors, and were handeti down from the
Chaldacans Nor did the formation of the table of chords originate
with Ptolemy, indeed, Theon of Alexandria, the fathci of Hypatia,
who hvtd in the reign of Theodosius, m his commentary on the
Almagest says expres^y that Hipparchus had already given the doc-
trine of chords inscribed in a circle in twelve books, and that Mcrt-
laus had done the same in six books, but, he continues, every one
must be astonished at the case with which Ptolemy, by means of a
few simple theorems, has found their values, hence xt is inferred that
the method of calculation m the Almagest is Ptolemy's own
As starting-point the values of ctrtam chords m terms of the

diimetcr wcie already known, or could be easily found by means of
the Elements of Luclid Thus the side of the hexagon, or the chord
of 60°, IS equal to tht radius, and therefore contains sixty parts
The side of th( decagon, or the chord of 36*^, is the greater segment
of the radius cut in extreme and mean ratio, and therefore contains
approximately 37P 4' 55" parts, of which the diameter contains 120
parts Further, the square on the side of the regular pentagon is

equal to the sum of the squares on the sides of the regular hexagon
and of the regular decagon, all bemg inscribed in the same circle

(Fuel XIII 10), the chord of can therefore lie calculattjd, and
contains approximately 701’ 32' 3^ In like manner, xhe square on
the chord of 90“, wliicK is the side of the mseribed square, is twice
the square on the radius, and the square on the chord of 120*^, or
the side of the equilateral triangle, is three times the square on the
radius

,
those chords can thus bo calculated approximately Further,

from the values of all these chords we can calculate at once the
chords of the arcs winch arc their supplements

This bi mg laid dowm, wc now proceed to give IHolemy's exposition
of the mode of obtaining his tabic of chords, wluch is a jn^cc of
geometry of gieat elegance, and is indeed as De Morgan says, “ one
of the most beautiful in the Greek wnters

"

He takco as basis and sets forth as a Icmnia the well-known
theorem, which is called after him, concerning a quadrilateral

inscnbcci m a circle The rectangle under the diagonals ts equal to
the sum of the rtcLiugles under the opposite sidcb By means of

tlus theorem the chord of the sum of the difference of two arcs whose
choi'ds are given can be easily found, for wc have only to draw a
diameter fjom the common veitex of the two arcs the chord of

whose sum or dillcicncc is required, and complete the quadrilateral,

in one case a diagonal, in the other one of the sides is a diameter of

the circle The relations thus obtamecl are equivalent to the funda-
mental foimulac of our trigonometry

—

sni (A-l-B) = sm A cos B-fcos A sm B,
sill (A— B) 55 sm A cos B— cos A sin B.

which can therefore be established in this simple way
Ptolemy then gives a geometrical construction for finding the

chord of half an arc from the chord of the arc itself By means of

the foregoing theorems, smee we know the chords of 72° and of 60®,

we can find the chord of 12°; we can then find the chords of 6®,

3®, ij® and three-fourths ot i**, and lastly, the chords of 4I®, 7J®,
Ac —all those arcs, nnmelv as IHolemy says, which bemg

doubled are divisible by 3 Performing the calculations, he finds

that the chord of ij® contams approximately ip 34' 55"', and the
chord of three-fourths of 1° contains oi» 47' S"' A tabic of chords
of arcs increasing by 1 can thus be formed

;
but this is not sufficient

for Ptolemy's i)uij)03e, whicli w^s to frame a table of chords increas

ing by hall a dcgicc This could be tfie*cted if he knew the chord
of one-half of 1°, but since this chord cannot be found geometrically
from the chord of i J®, inasmuch as that would come to the trisection

of an angle, he proceeds to sock m the first place the chord of i®,

which he finds approximately by means of a lemma of great elegance,

due probably to Apollonius It is as follows If two unequal chords
be inscribed in a circle, the greater wull be to the less in a less ratio

than arc described on the greater will be to the arc described

on the less Having prove<l this theorem, he proceeds to employ it

in order to find approximately the chord of i®, which he does in the

following manner

—

chord to' ^ chord i” 1 chord 45';
chord 45 45 3 3

’

again

—

chord 90'
^
Qo

I ^ ^ ^

chord oc? ^60’ 2’
’ chord 1^ 1 cliord 90'

For brevity we use a modem notation. It has been shown that the
chord of js' is op 47' 8" q p ,

and the chord of 90' is IP 34' 15^ q.p ,

hence it follows that approximatclv

chord I® c i»» 2' s<)^ |o" and :> ip 2' 50".

Since these values agree as lar as the si'conds, Ptolenw takes ip 2* 50"
as the approximate value of the chord of i® The cnord of i® being
thus knowm, he finds the chord of one-half of a degree, the approxi-

mate value of which is op 31' 25", and he is at once in a position to

complete his table of chords for arcs increasing by half a dcCTcc

I^olemy then gives his table of chords, which is arranged m three
columns, in the first he has entered the arcs, increasing by half-

degrees, from 0° to 180®, in the second he gives the values of the
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chords of tlicsc arcs m parts of which the diameter contains 120,

the subdivisions beii^ sexagesimal , and in the third he has ins( rted

the thirtieth parts of the differences of these chords for each half-

degree, in order that the chords of the intermediate arcs, which
do not occur in the tabic, may be calculated, it being assumed that

the increment of the chords of arcs within the table for each interval

of so' IS proj)ortional to the increment of the arc ^

Trigonometry, we have seen, \Nas created by Hipparchus for the

use of astronomers Now, since spherical trigonometry is directly

applicable to astronomy, it is not surprising that its development
was prior to that of plane trigonometry It is the subject-matter
of the eleventh chapter of the Almagest, whilst tlie solution of plane
triangles is not treated separately in that work
To resolve a plane triangle the Greeks supposed it to be inscribed

m a circle, they must therefore have known the theorem—which
13 the basis of this branch of trigonometry : The sides of a triangle

are proportional to the chords of the double arcs which measure
the angles ojijiositc to those sides In the case of a right-angled

triangle this theorem, together with Eucl I 32 and 47, gives the
complete solution Other triangles were resolved into right-angled
triangles by drawing the per^x ndicular from a vertex on the opposite
side In one place (Aim vi ch 7,1 422, ed Halma) Ptolemy
solves a triangle in which the tlircc sides are given by finding the
sc'gments of a side made by the perpendicular on it from the opposite
vertex It ^ould be noticed ^so that the eleventh chapter of the
first book of the Almagest contains incidentally some theorems and
problems m plane trigonometry The problems which are met with
correspond to the following Divide a given arc into two parts so

that the chords of the doubles of those arcs shall have a given ratio,

the same problem for external section Lastly, it may be mentioned
tliat Ptolemy (Aim vi, ch. 7, i 421, cd. Halma) takes 3P 8' 30",

t e 3 -f A -f — 3 1416, as the value of the ratio of the circum-
60 3600

fercnce to the diameter of a circle, and adds that, as had been
shown by Archimedes, it lies between 3f and 3fJ
The foundation of spherical trigonometry is laid in chapter xi

on a few simple and useful lemmas The starting-point is tne well-

know n theorem of plane geometry concerning the segments of the
sides of a triangle made by a transversal The segments of any
side are in a ratio compounded of the ratios of the segments of the
other two sides This theorem, as w^cll as that conceining the
inscribed quadrilateral, was called after Ptolemy—naturally, indeed,

since no reference to its source occurs in the Almage^tf Ihis error

was corrected by Mersonne, who showed that it was known to
Menelaus, an astronomer and geometer who lived in the reign of

t he emperor Trajan The theorem now bears the name of Menelaus,
though most probably it came down from Hijiparchus, Chasles,

indeed, thinks that Hipparchus deduced the property of the spherical

triangle from that of the plane triangle, but throws the origin of the
latter farther back and attributes it to Euclid, suggesting that it was
given in his ponsms ^ Carnot made this theorem the basis of his

theory of transversals in his essay on that subject It should be
noticed that the theorem is not given m the Almagest in the general
manner stated above, Ptolemy considers two cases only of the theo-

rem, and Theon, in his commentary on the Almagest, has added
two more cases. The proofs, howcv er, are genual Ptolemy then
lays down two lemmas If the chord of an arc of a circle be cut in

any ratio and a diameter be draw n through the point of section, the
diameter will cut the arc into two parts the chords of whose doubles
are in the same ratio as the segments of the chord, and a similar

theorem in the case when the dfiord is cut externally in any ratio

By means of these two lemmas Ptolemy deducts in an ingenious
manner—easy to follow, but difficult to cfiscover— from the theorem
of Menelaus for a plane triangle the corresponding theorem for a
spherical truaglc If the sides of a spherical triangle be cut by an
arc of a great circle, the chords of the doubles of the segments of any
one side will be to each other in a ratio compounded of the ratios

of the chords of the doubles of the segments of the other two sides.

Here, too, the theorem is not stated generally, two cast’s only art
considered, corresi>ondi^ to the two cases given tn piano Theon
has added two cases The proofs arc general. By means of this

theorem four of Napier’s formulae for the solution of right-angled

spherical truaiigles can be easily established Ptolemy does not give
them, but in each case when requii ed applies the theorem of Mene-
laus for spherics directly This greatly increases the length of his

demonstrations, which the modern reader finds still more cumbrous,
inasmuch as in each case it was necessary to express the relation in

terms of chords—the equivalents of sines—only, cosines and tangents
being of later invention.

Such, then, was the trigonometry of the Greeks Mathe-
matics, mdeed, has ever been, as it were, the handmaid of

astronomy, and many important methods of the former arose

I Ideler has examined the degree of accuracy of the numbers in
these tables and finds that they arc correct to five places of decimals

“ On the theorem of Menelaus and the rule of six quantities,
see Chasles, Apergu htstorique sur Vortgtne et tUveloppement dcs

m^thodes cn g6omHrxe, note vi. p. 291

from the needs of the latter. Moreover, by the foundation of

trigonometry, astronomy attained its final general constitution,

in which calculations took the place of diagrams, as these latter

had been at an earlier period substituted for mechanical
apparatus in solving the ordinary problems.’^ Further, we find

in the application of trigonometry to astronomy frequent ex-

amples and even a systematic use of the method of approxima-

tions—the basis, in fact, of all application of mathematics to

practical questions There was a disinclination on the part ot

the Greek geometer to be satisfied with a mere approximation,

were it ever so close
,
and the unscientific agrimensor shirked

the labour involved in acquiring the knowledge which was
indispensable for learning trigonometrical calculations. Thus
the development of the calculus of approximations fell to the

lot of the astronomer, who was both scientific and practical.^

We now proceed to notice briefly the contents of the Almagest
It IS divided into thirteen books Ihc first book, which may be
regarded as introductory to the whole work, opens with a short
preface, in which Ptolemy, after some observations on the distinc-

tion between theory and practice, gives Aristotle’s division of the
sciences and remarks on the certainty of mathematical knowledge,
“ inasmuch as the demonstrations in it pioceed by the incontro-
vertible ways of arithmetic and geometry.’' He concludes his preface
with the statement that ho will make use of the discoveries of his

predecessors, and relate briefly all that has been sufficiently explained
by the ancients, but that he will treat with more care and develop-
ment whatever has not been well understood or fully treated
Ptolemy unfortunately does not always bear this in mind, and it

IS sometimes difficult to distinguish what is due to him from that
which he has borrowcM from his predecessors
Ptolemy then, in the first chapteT, presupposmg some preliminary

notions on the part of the reader, announces that he will treat in

order—what is the relation of the earth to the heavens, what is the
position of the oblique circle (the ecliptic), and the situation of the
inhabited parts of the earth, that he will point out the dnferences
of climates, that he will then pass on to the consideration of the
motion of tlie snn and moon, without which one cannot have a
just theory of the stars, lastly, that he will consider the sphere of

the fixed stars and then the theoiy of the five stars called “ planets
”

All those things— 1 e the phenomena of the heavenly bodies—he
says he will endeavour to explain in taking for principle that which
IS evident, real and certain, m resting everywhere on the surest

observations and applying gcometncal methods He then enters
on a summary exposition of the general principles on which Ins

Syntaxis is based, and adducts arguments to show that the heaven
IS of a spherical form and that it moves after the manner of a sphere,

that the earth also is of a form which is sensibly spherical, that the
earth is in the centre of the heavens, that it is but a point in com-
parison with the distances of the stars, and that it has not any
motion of translation With respect to the revolution of the earth
round its axis, which he says some have held, Ptolemy, while

admitting that this supposition renders the explanation of the
phenomena of the heavens much more simple, yet regards it as
altogether ridiculous Lastly, he lays down that there arc two
prmcipal and different motions m the heavens— one by which all

the stars are earned from east to west uniformly about the poles of

the equator, the other, ivhich is peculiar to some of the stars, is in

a contrary direction to the former motion and takes place round
different poles These preliminary notions, which are all older than
Ptolemy, form the subjects of the second and following chapters.
He next proceeds to the construction of his table of chords, of

which wc have given an account, and which is mdispensable to
practical astronomy The employment of this table presupposes
the evaluation of the obliquity of the ecliptic, the knowledge of

which IS mdeed the foundation of all astronomical science. Ptolemy
in the next chajitcr indicates two means of determining this angle
by observation, describes the instruments he employed for that
urposc, and finds the same value which had already been found

y Eratosthenes and used by Hipparchus This “ is followed by
spherical geometry and trigonometry enough for the determination
of the connexion between the sun's right ascension, declination and
longitude, and for the formation of a tabic of declinations to each
degree of longitude Delambre says ho found both tins and the table
of chords very exact.” ®

In book 11 ,
after some remarks on the situation of the habitable

parts of the earth, Ptolemy proceeds to make deductions from the
principles established in the preceding book, which he does by
means of the theorem of Menelaus. The length of the longest

day being given, he shows how to determine the arcs of the horizon
intercepted between the equator and the ecliptic—the amplitude
of the eastern point of the ecliptic at the solstice—for different

“ Comte, Systime de politique positive

,

111. 324
* Captor, Vorlesungen liber Geschtchte def Mathemcdik, p 356.
® Dc Morgan, in Smith's Dictionary of Greek and Roman Biography^

sv, ” Ptolemaeus, Claudius.”
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degrees of obliquity of the sphere, hence he finds the height of the
pole and reciprocally From the same data he shows how to find

at what places and times the sun becomes vertical and how to
calculate the ratios of gnomons to their equinoctial and solstitial

shadows at noon and conversely, pointing out, however, that the
latter method is wanting in precision All these matters he con-
siders fully and works out m detail for the parallel of Khodes
Theon gives us three reasons for the selection of that parallel by
Ptolemy the first is that the height of the pole at Rhodes is 36 ,

a whole number, whereas at Alexandria he believed it to be 30° 58'

,

the second is that Hipparchus had made at Rhodes many observa-
tions, the third is that the climate of Rhodes holds the mean place
of the seven climates subse<^uently described Delambre suspects

a fourth reason, which he thinks is the true one, that Ptolemy had
taken his examples from the works of Hipparchus, who observed at

Rhodes and haa made these calculations for the place where he lived

In chapter vi Ptolemy gives an exposition of the most important
properties of each parallel, commencing with the equator, which he
considers as the southern limit of the habitable quarter of the earth
For each parallel or climate, which is dettrmincd by the length of the
longest day, he gives the latitude, a principal place on the parallel,

and the lengths of the shadows of the gnomon at the solstices and
equinox. In the next chapter he enters into particulars and inquires
what are the arcs of the equator which cross the horizon at the same
time as given arcs of the (^Iqitic, or, which comes to the same thing,
the time which a given arc of the ecliptic takes to cross the horizon
of a given place He arrives at a formula for calculating ascensional
diffeiences and gives tables of ascensionsarranged by 10” of longitude
for the difftrent climates from the equatoi to that where the longest
day IS seventeen hours He then shows the use of these tables in

the investigation of the length of the day for a given climate, of the
manner of reducing temporal ^ to equinoctial hours and vice versa,
and of the nonagesimal point and the point of orientation of the
ecliptic In the following chapters of this book he determines the
angles formed by the intersections of the ecliptic— first with the
meridian, then with the horizon, and lastly with the vertical circle

—

and concludes by giving tables of the angles and arcs formed by the
intersection of these circles, for the seven climates, from the paialkl
of Meroe (thirteen hours) to that of the mouth of the Borysthenes
(sixteen hours) J hose tables, he adds, should be completed by the

situation of the chief towns in all countries acconling to their
latitudes and longitudes, this he promises to do in a separate treatise

and has in fact done in his Geography
Book ui treats of the motion of the sun and of the length of the

year In order to understand the dilliculties of this question
Ptolemy says one should read the books of the ancients, and espe-
cially those of Hipparchus, whom he praises “ as a lover of labour
and a lover of truth ** {h,vhp\ <piKoir6v<p t€ itpov nal <piXaKridti) He
begins by telling us how Hipparchus was led to discover the proces-

sion of the equinoxes
,
he relates the observations by which Hippar-

chus verified the eccentricity of the solar orbit imperfectly known to
his Chaldaean predecessors, and gives the hypothesis of the eccentric

by which he explained the inequality of the sun's motion Ptolemy
concludes this book by giving a clear exposition of the circumstances
on which the equation of time depends Ptolemy, morcov<i , applies
Apollonius's hypothesis of the epicycle to explain the inequality of

the sun's motion, and shows that it leads to the same results as the
hypothesis of the cccentnc He prefers the latter hypothesis as
more simple, requiring only one anti not two motions, and as equally

fit to clear up the difficulties In the second chapter there arc some
general remarks to which attention should be directed We find

the principle laid down that for the explanation of phenomena one
should adopt the simplest hypothesis that it is possible to establish,

provided that it is not contradicted by the observations m any
important respect -^ This fine principle, which is of universal
application, may, we think—regard bemg paid to its place m the
Almagest—be justly attributed to Hipparchus It is the first law
of the “ philosophia pnma " of Comte.* Wc find in the same page
another principle, or rather practical injunction, that in mvestiga-
tions founded on observations where great delicacy is required we
should select those made at considerable intervals of time in order
that the errors arising from the imperfection which is inherent in

all observations, even in those made with the greatest care, may be
lessened by being distributed over a large number of years In the
same chapter w e find also the pnnciplc laid down that the object of

mathematicians ought to be to represent all the celestial phenomena
by uniform and circular motions This principle is stated by
Ptolemy m the manner which is unfortunately too common with
him—that is to say, he does not give the least indication whence he
derived it. We know, however, from Simplicius, on the authority
of Sosigenes,* that Plato is said to have proposed the following

1 KaipiKal, temporal or variable These hours varied in length
with the seasons, they were used m ancient times and arose from the
division of the natural day (from sunrise to sunset) into twelve parts

2 Aim, ed. Halma, 1. 159
* Syst^me de polthque positive, iv 173
* This Sosigenes, as Th H Martin has shown, was not the astro-

nomer of that name who was a contemporair of Julius Caesar, but a
Per^)atetic philosopher who lived at the ena of the 2nd century

problem to astronomers “ What regular and determined motions
being assumed would lully account for the phenomena of the motions
of the planetary bodies ? " Wc know, too, from the same source
tliat Eudemus says in the second book of his History of Astronomy
that “ Eudoxu'j ot Cnidus was the first of the Greeks to take m hand
hypothesis ot this kind " that he was in fact the first Greek astro-
nomer who pioposed a geometrical hypothesis for explaming the
periodic motions of the planctb-—the famous system of concentric
spheres It thus appears that the principle laid down here by
Ptolemy can be traced to Eudoxus and Plato

,
and it is probable that

they derived it fiom the same source, namely, Archytas and the
Pythagoreans We have indeed the direct testimony of Gemmus
of Rhodes that the Pythagoreans endeavoured to explain the
phenomena of the heavens by uniform and circular motions *

Books iv
,
V arc devoted to the motions of the moon, which arc

very complicated
,
the moor in fact, though the nearest to us of ail

the heavenly bodies, has always betn the one which has given
the greatest trouble to astronomers ’ Book iv

,
in which Ptolemy

follows Hipparchus, treats of the first and principal inequality of

the moon, which quite corresponds to the mequahty of the sun
treated of in the third book As to the observations which should
be employed for the investigation of the motion 01 the moon,
Ptolemy tells us that lunar eclipses should be preferred, inasmuch as
they give the moon's place without anv error on the score of parallax
The first thing to be determined is the lime ot the moon’s revolution

,

Hipparchus, by comparing the observations of the Chaldaeans with
lus own, discovered that the shoitcst period in winch the lunai

eclipses return in the same order was I2t) 007 days and i hour In
this period he finds 4267 lunations, 4573 restitutions of anomaly
and 4612 tropical revolutions of the moon less 7^“ q p ,

this quantity

(7i°) also wanting to complete the 345 revolutions which the sun
makes in the same time with respect to the fixed stars lie con-
cluded from this that the lunar month contains 29 days and
31' 50^^ 8'"’ 20''"' of a day, vciy nearly, or 29 days 12 hours 44' 3" 20"^

1 he sc results arc of the highc'»t importance In order to explain thi'*

inequality, or the equation of the centre, Ptolemy makes use of the
hypothesis of an epicy ck ,

which he prefers to that of the eccentric

The fifth book commences with the description of the astrolabe of

Hipparchus which Ptolemy made use of in following up the observa-
tions of that astronomer, and by means of which he made his most
important discovery that of the second inequality in the moon s

motion, now known by the name of the ' cvcction " In order to

explain this inequality he supposed the moon to move on an epicycle,

which was cairicd by an cccentnc whose centre turned about the
earth in a direction contrary to that of the motion of the epicycle

This IS the first instance in which we find the two hypotheses
of eccentric and epicycle combined The fifth book treats also

of the parallaxes of the sun and moon, and gives a description of

an instrument—called later by Theon the “ parallactic rods "

—

devised by Ptolemy for observing mendian altitudes with greater

accuracy
The subject of parallaxes is continued in the sixth book of the

Almagest, and the method of calculating eclipses is there given.

The author says nothing in it which was not known before his

timf
Books vu ,

vin treat of the fixed stars iTolcmy verified the

fixity of their relative positions and confirmed the observations of

Hipparchus with regard to their motion in longitude, or the preces-

sion of the equinoxes The seventh book concludes with the cata-

logue of the stars of the northern hemisphere, m which are entered

their longitudes, latitudes and magnitudes, arranged accordmg to

their constellations, and the eighth book commences with a similar

catalogue of the stars in the constellations of the southern hemi-
sphere This catalogue has been the subject of keen controversy
amongst modern astronomers Some, as Flamsteed and Lalande,
maintain that it was the same catalogue which Hipparchus had drawn
up 265 years before Ptolemy, whereas others, of whom Laplace is one,

think that it is the w^ork of Ptolemy himself The probability

IS that in the mam the catalogue is really that of Hipparchus altere<l

to suit Ptolemy's own time, but that in making the changes which
were necessary a wrong precession was assumed This is Delambre's
opinion, he says, " Whoever may have been the true author, the

catalogue is unimie, anti does not suit the age when Ptolemy hved

,

by subtracting 2^ ao' from all the longitudes it would suit the age of

Hipparchus, this is all that is certain " * It has been remarked
that Ptolemy, living at Alexandria, at which city the altitude of

the pole IS 5® less than at Rhodes, where Hipparchus observed,

could have seen stars which arc not visible at Rhodes, none of

these stars, however, are in Ptolemy's catalogue The eighth book
contains, moreover, a description of the milky way and the manner

» Brandis. Schol in Aristot edxdit acad reg borussica (Berlin,

^836), p. 498
^ Elaayw^ *is rh tpatvSpifva, c 1 in Halma's edition of the works of

IHolemy, vol 111 (" Introduction aux ph6nom6nes celestes, traduite

du grec de G^nimus," p 9). Fans, 1819
’ This has been noticed by Pliny, who says, Multiformi haec

(luna) ambage torsit ingcnia contemplantium, ct proximom ignoran

maximc sidus indignantium ** {N H u 0)
** Delambre, Ihstoire de I*astronomic anctenne, 11 2(4
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of constructuig a celestidl globe

,
it also treats of the configuration

of the stars, first with regard to the sun, moon and planets, and then

with r^ard to the hori/on, and likewise of the dinerent aspects of

the stars and of their using, culmination and setting simultaneously

with the sun.
The remainder ot the work is devoted to the planets Ihc ninth

book commences with what concerns them all in general The
planets ai e much nearer to the earth than the hxed stars and more
distant than the moon Saturn is the most distant of all, then
Jupiter and then Mars These three planets are at a greater distance
from the earth than the sun ^ So tax all ai»tronointrs are agreed
llus IS not the case, he says, with respect to the two remaming
planets. Mercury and Venus, which the old astronomers placed
be tween the sun and earth, whereas more recent writers - have
placed them beyond the sun, because they were never seen on the

sun,^ He shows that this reasoning is not sound, for they might
be nearer to us tlian the sun and not in the same i^ane, and conse-
quently never seen on the sun He decides in favour of the former
opinion, which was indeed that of most mathematicians. The
ground of the arrangement of the planets m order of distance was
the relative length of ilicir periodic times; (he greater the circle,

tlio greater, it was thought, would be the time required for its

description Hence we see the origin of tlie difficulty and the
difference of opinion as to the arrangement of the sun, Mercury and
Venus, smcc the tunes m which, as seen from the earth, tht y appear
to complete the circuit of the zodiac are noarlv the same—

a

yoai ^

Dclambrc thinks it strange that P(x)kmy did not see that these

contrary opinions could be reconciled by supposing that the two
planetJ moved m epicycles about the sun

;
this ws^uld be stranger

still, he adds, if it is true that this idea, which is older than Ptolemy,
since it IS referred to by Cicero,® had been that of the Egyptians «

It may be added, as strangest ot all, that this doctrmo was held by
Thton of Smyrna,^ who was a contemporary of Ptolemy or somew'hat
senior to him From this system to that of I ycho Brahe there is, as
Delarabre observes onlv a single step

Wo have seen that the problem which presented itself to the
astronomers of the Alexandrian epoch was the following it was
required to find such a system of equable circular motions as would
represent the inequahties in the apparent motions of the sun, the
moon and the planets, Ptolemy now takes up this question for

the planets
,
he says that this perfection is of the essence of celesUoI

things, which admit of neither disorder nor ineqiiaUly,’' that tins

planetary theory is one of extreme difficulty, and that no one had
yet completely succeeded m it. He adds that it was owing to these

difficult!^ that Hipparchus-*-who loved truth above all things, and
who, moreover, had not received from his prcdocessors observations

either so numerous or so precise as those that he has left—liad

succeeded, as fat as possible, in representing the motions of the sun
and moon by circles, but had not even commenced the theory of the

five planets He was content, Ptolemy continues, to arrange the
observations which had been made on them in a methodic order and
to show thence that the phenomena did not agree with the hypotheses
of mathematicians at that time He showed that in lact each planet

haid two inequahties, which are different for each, that the retro-

gradations are also different, whilst other astronomers admitted only

smgle inequoUty and the same retrogradation
;
he showed further

that thar motioiis cannot bo explained by eccentrics nor by epi-

cycles earned along concen tries, but that it was necessary to com-
bine both hi^theses. After these preliminary notions he gives

from Hipparcnus the periodic motions of the five planets, together

wnth tne shortest times of restitutions, in which, moreover, he has
made some slight corrcsctions. He then gives tables of the mean
motions m longitude and of anomaly of each of the five planets,**

* This IS true of their mean distances, but we know that Mars at
opposition IS nearer to us than the sun

- Eratosthenes, for example, as we learn from Thcon of Smyrna
* Transits of Mercury and Venus over the sun’s disk, therefore,

had not been observed
^ This was known to Eudoxus Sir George Corncwall Lewis {An

Htstcncal Survey of the Astronomy of the Anuents, p 155), confusing
the geocentric revolutions assigned by Eudoxus to these two planets

with the Miocentrie revolutions m the Copernican system, which arc

of course quite different, says tliat the error with respect to Mercury
and Venus IS considerable this, however, is an error not of Eudoxus
but of CornewaU L^wis, as Schiaparelli has remarked

® *' Hunc [solem] ut comites consequuntur Veneris alter, alter

Mcrcuia cursus ” {Sommum Scxpioms^ De rep vi 17) This
hypothesis is alluded to by Plmy, 2v f/. u 17, and is more explicitly

staled oy Vitruvius, Arch ix 4
® Macrobius, Commentartus ex Cicerone in sommum Scipionis, u

19
^ Theon (Smyrnaeus Platonicus), Liber de astronomia, od Th. H,

Martm (Pam, 1S49), pp 174, 294, 296 Martin thinks that rhe*on,

the matnematician, ifour of whose observations are used by Ptolemy
(Aim u 176. 193. 194 195, 196, od Raima), is not the same as
Theon of Stoyma, on the ground chiefly that the latter was not an
observer

® Delambro compares these moan motions with those of our
modern tables and finds them tolerably correct . By “ motion m

and shows how the motions in longitude of the planets can be
represented in a general manner by means of the hypothesis of the
eccentiic combined with that of tiie cpicyde He next applies his
theory to each planet and concludes the ninth book by the explana-
tion of the vanous phenomena of the planet Mercury In the tenth
and eleventh books ho treats, in like manner, of the various phe-
nomena of the planets Venus, Mars, Jupiter and Saturn.
Book XU treats of the stationary and retrograde appearances of

each of the planets and of the greatest elongations of Mercury and
Venus The author tells us that some mathematicians, and amongst
thorn ApoUomus of Perga, employed the hypothesis of the epicycle
to explain the stations and retrogradations of the planets Ptolemy
goes into this theory, but does not change in the least the the»orems
of Apollonius, he only promises simpler and clearer demonstrations
of them Odambre remarks that those of Apollonius must have
been very obscure, since, in order to make the demonstrations m
the Almagest intelligible, ho (Delambre) was obliged to recast them
This statement of Ptolemy is important, as it shows that the mathe-
matical theory of the planetary motions was in a tolerably forward
state long before his lime finally, book xiii treats of the motions
of the planets in latitude, also of the inclinations of their orbits and
of the magmtude of these inclinations.

Ptolemy concludes his great work by saying that he has included
m it everything of practical utility which in his judgment should find
a place m a trt'atise on astronomy at the time it was writt^m, with
relation as well to discovtjies as to methods. His work was justly
called by him MaByjfiaTiKh for it wasm fact the mathematical
form of the work which caused it to be preferred to all others which
treated of the same science, but not by “ the sure methods of
geometry and calculation ” Accordingly, it soon spread from
Alexandiia to all places W'hcre astronomy was cultivated, numerous
copies were made of it, and it became the obicct of seiious study on
the part of both teachers and pupils Amongst its numerous
commentators may be mentioned Pappus and Theon of Alexandna
111 the 4th century and Proclus in the 5tli It was translated into
Latin by Boetius, but this trtUislauon lias not come down to us
The Syntaxis was translated into Arabic at Bagdad by order of
the enlightened caliph Al-Maraun, who was himself an astronomer,
about 827 A D , arcl the Arabic translation was revised in the follow-
ing century by lobit ben Korra. The Almagest was translated from
the Arabic into Latin by Gerard of Cremona (q^v) In the 15th
century it was translated from a Greek manusenpt in the Vatican
by George of Trebizond In the same century an epitome of the
Almagest was commenced by Purbach (d 1461) and completed
by his pupil and successor in the professorship of astronomy in the
umvcTbity of Vienna, Regiomontanus The earliest t^lition of this

epitome is that ol Venice Ti 496), and this was the first appearance of
the Almagest ui print. The first complete edition of the Alm(*gest
IS that of P. LiechUnstein (Venice, —a Latm version from the
Arabic The Latin translation of George of Trebizond was first

printed in 1528, at Vemcc The Greek text, which was not known in
Europe until tlie 15th century, was first published in the lOth by
Simon Grynacus, who was also the fust editor of the Greek text of
Euclid, at Basel (1538) fhis edition was from a manuscript in
the library of Nuremberg—where it is no longer to be found—
which had been presented by Regiomontanus, to whom it was given
by Cardinal Bessorion
Other works of Ptolemy, which we now proceed to notice very

briefly, are as follow. (1) dvXay&y lurrdpuy koI ffvyayory^

On the Apbaritions of the Fixed Stars and a ColleUton of
Prognostics It is a calendar of a kind common amongst the Gredts
under tlie name of napdmiypMf or a collection of the usings and
settings of the stars in the morning or ever.mg twilight, which were
so many visible signs of the seasons, with prognostics of the principal
changes of temperature with relation to each climate, after the
observations of the best meteorologists, as, for example, Meton,
Democritus, Eudoxus, Hipparchus, &c Ptolemy, in order to make
his Parapegma useful to all the Greeks scattered over the enlightened
world of his time, gives the apparitions of the stars not for one parallel
only but for each of the five paiallels in which the length of the
longest day varies from 13^ hours to 15^ hours—that is, from the
latitude of Syone to that ol tlie middle of the Euxme. This work
was printe<.l by Pctavius in his Uranologium (Paris, 1630)^ and by
Halma m his edition of the works of Ptolemy, vol 111 (Pans, 1819),

( 2) TAy nKuyci>fi4v<»y ^ r&y evpayltty On the

Planetary Hypothesis This is a summary of a jiortion of the Alma^
gesty and contains a brief statement 0/ the principal hypotheses
for the explanation of the motions of the heavenly bodies. It was
first puliflished (Gr., Lat.) by Bainbridge, the Savilian professor ot

astronomy at Oxford, with the Sphere oi Proclus and the KayAy
^(TiKetAtr (London, ib2o), and a£t<^^wa^ds by Halma, vol. iv (Pans,
1820). (3) KavAv ka<Ti\(iAvy A 1 able of Reigns This is a chrono-
logical table of Assynan, Persian, Greek and Roman sovereigns,

with the length of their reigns, from Nabonasar to Antoninus Plus
This tabic (cf G Syncellus, Ckvonogr ed Dind 1 388 seqj was
printed by Scaliger, Calvisius, Petavius, Bainbndge and by Hnlma,

longitude
** must be understx)od the motion of the centre of the

epicycle about the ccceatnc, and by anomaly the motion of the
star on its epicycle.
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vol ui (Pans, 1819) (4) *Ap/xopikS>v 7' This Treatise on
Mustc ’was published m Greek and Latin by Wallis at Oxford ^1082)

It was afterwards rcpnnted with Porphyry^s commentary m the
third volume of Wallis’s works (Oxford, 1699) (5) T9rpd$ifiXos

tritpra^tty 1 etrabiblon or Quadripartttum This work is astrological,

as IS also the ‘^maU collection of aphorisms, called Kapir<ff or Cenh-
loquiumy by wluch it is followed It is doubtful whether these works
are genuine, but the doubt merely anses from the feeling that they
are unworthy of Ptolemy. They were both published in Greek and
Latin by Cameranus (Nuremberg, 1535), and by Melanchthon
(Basel, 1553) (6) De analemmate The original of this work of

Ptolemy is lost. It was tianslated from the Arabic and published
by Commandine (Rome, I5()2) Ihc Analemma is the description

of the sphere on a plane. We find in it the sections of the different

circles, as the diurnal parallels, and everything which can facilitate

the intelligence of gnomomes This description is made by perpen-

diculars let fall on the plane, whence it has been calhd by the
moderns “ orthographic projection ”

(7) Plantsphaertum, The
Planisphere The Greek text of this work also is lost, and we ha\ c

only a Latin translation of it from tlie Arabic T he ** planisphere "

IS a projection of the sphere on the equator, the eye being at the
pole—in fact what is now called ‘^stcreographic ” projection

The best edition of this work is that of Commandine (Venice, 1558)

(8) Optics This work is known to us only by impt rfcct manuscripts
in Paris and Oxford, which arc Latm translations from the Arabic
The Optics consists of five books, of which the fifth presents most
interest it treats of the rt frac tion of luminous rays m their passage
through mtdia of diffeient densities, and also of astronomical
refractions, on which subject the theory is more complete tl\au that
of any astronomer before the time of Cassini Dc Morgan doubts
whether this work is genuine on .iccount of the absence of allusion to
the Almagest or to the subject of refraction m tlic Almagest itself,

but Ills chief reason for doubting its authenticity is that the author
of the Optics was a poor geomotcr (G J A

)

The publication of a new edition of Ptolemy's works under the
title, Claisdzt Ptolemaei opera quae exstant omnia, was recently

undertaken at Leipzig Tne first volume (m two parts, 1898, 1903)
contains the Greok text of the Almagest edite<l by J L Heiberg
Consult also J E Montucia, Histoire des mathSmatiques, 1. 293,

J B J Delambre, Connaissance des temps (1810), and Histoire dt

Vastronomie ancienne,\ ol 2, J J A Nouvelles m^motres dc
Vacad des inscriptions, t vi ; P Tannery, Recherches sur Vhistoire de
Vastrononne ancienne, chs vi -xv

,
Narncu, History of Astronomy

(1833), Fabricius, Bibliotheca giaeca, ed Harles, vol 5, Raima’s
x8i 3-1816 edition of his Almagest (Greek with French translation),

A Bciry, A Short History of Astronomy, pp 62-73, British Museum
Catalogue*

Geography

Ptolemy is hardly less celebrated as a geographer than as an
astronomer, and his Geographtke syntaxts exercised as great an
influence on geographical progress (especially during the penod
of the Classical Renaissance), as did his Almagest on astronomu al

This exceptional position was largely due to its scientific form,

which rendered it con\enient and easy of refereme, but, apart

from this, it was really the most considerable attempt of the

ancient world to place the study of geography on a scientific

basis. The astronomer Hipparchus had indeed pointed oui,

three centuries before Ptolemy, that the only way to construct

a tinistworthy map of the inhabited world would be by observa-

tions of the latitude and longitude of all the principal points on

Its surface. But the materials for such a map were almost

wholly wanting, and, though Hipparchus made some approach
to a correct division of the known world into zones of latitude,

climates or kUmaia, as he termed them, tnistw^orthy observa-

tions of latitude were then very few, while the means of deter-

mining longitudes hardly existed. Hence probably jt arose

that no attempt was made to follow up the suggestion of

Hipparchus until Marinus of Tyre, who lived shortly before

Ptolemy, and whose work is known to us only through the latter

Marinus' scientific materials being inadequate, he contented

himself mostly with determinations deiived from itineraries and
other rough methods, such as are still employed where more
accurate means of determination are not available The greater

part of Mannus^ treatise was occupied with the discussion of

has authonties, and it is impossible, in the absence of the onginal

worfc, to decide how far his results attained a scientific form

But Ptolemy himself considered them, on the whole, so satisfac-

tory that he made his predecessor’s work the basis of his own in

regard to all ihc Mediterranean countries, that is, in regard to

almost all those regions of which he had definite knowledge In
the more remote regions of the world, Ptolemy availed himself of
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Mannus’ information, but with reserve, and himself explains

the reasons that induced him sometimes to depart from his

predecessor’s conclusions. It is unjust to term Ptolemy a
plagiarist from Marinus, as he himself fully acknowledges his

obligations to that writer, from whom he derived the vhole mass
of his materials, which he undertook to arrange and present to

his readers m a scientific form It is this form, unique among
those ancient geographical treatises which have survned, that

constitutes one great merit of Ptolemy’s work At the same
time It shows the increased knowledge of Asia and Africa

acquired since Strabo and Plmy.

I Mathematical Geography —As an astronomer, Ptolemy was ot

course better qualified to explain the mathematical conditions ol the
earth and its relations to the celestial bodies than most preceding
geographers His general vuws had much m common with those
of Eratosthenes and Strabo Jhiis he assumed that the earth was
a globe, the surface of which was divided by certain great iircles

—

the equator and the tiopics— parallel to one another, dividing the
earth into fix c zones, the relations of which with astronomical
phenomena were of course clear to his mind as a matter of theory,
though m regard to the regions bordt ring on the equator, as well as
to those atljoining the polar circle, he could have had no confirmation
of his conclusions from actual observation. He adopted also from
Hipparchus the division of the cquatonal circle into 3(10 parts
(degrees

y

as they were subsiquently called, though the word does not
occur 111 this sense in Ptohmy), and supposed other circles to be
diavvn through this, from the equator to the pole, to winch he gave
the name of meridians He thus, like modern gt’ographcTS, conceived
the whole surface of the earth as covered with a network of parallels

of latitude and meridians of longitudCy terms which he himself was
the first extant writer to employ in this tcclnucal sense Within the
network thus constructed it was Ins task to place the outbne of the

world, so fai as known to him
But at the \ c ry outst t of his attempt he fcdl into an error vitialmg

all his conclusions Eratosthenes (276-196 b c
)
was the first who

had attempted scientifically to determine the cartli'h circiimfercjnce,

and his result of 250,000 (or 252,000) stadia, % e 25,000 (25,200)
geographical miles, was generally adopted by subsequent goo-
grajihcrs, including Strabo Poscidonius, howevear (c 135-^50 b c

)

reduced this to 180,000, and the latter computation was inexplicably
adopted by Marinus and Ptolemy This error made every degre<
of latitude or longitude (measured at the exjuator) equal to only 500
stadia (50 gcogiaphical miles), mstead of its true equivalent cf 600
stailia Ihc mistake would have been somewhat neutralized had
there existed a sufhcient number of points of which the position was
fixed by obs».rvation, but we learn from Ptokmy himself that such
observations for latitude were very few, while the means of deter-

mining longitudes were almost wholly wantmg.^ Hence the posi-
tions laid down by him xxcro, with few exceptions, the result of

computations from itineraries and the stattmtmts of travellers,

liable to much greater error 111 ancient times than at the present day,
from the want of any accurate mode of observing bc.irings, ot

measuring time (by portable inslrumonls), or of estimating distances

at sea, except by the rough estimate of the time employed in

sailing from point to pomt Even the use of the log was unknowm
to the ancients But, grf at as were the tarors resulting from such
imperfect means of calculation, they w vre increased by the permanent
eiror arising from Ptokmy 's system of graduation Thus if he con-
cluded (from itineraiies) that two places were 5000 stadia distant,
he would place them 10° apart, and thus in fact separate thtsm by
6000 stadia.

Another source of permanent error (though of less importance),
wLich affected all his longitudes, arose from his prime meridian
Here also he followed Marmus, who, supposing that the Fortunate
Islands (vaguely answering to oui Canaries plus the Madeira group)
lay farther west than any part of Europe or Africa, had taken the
meridian through the (supposed) outermost of tins ^oup as his

prime meridian, from whence he calculated his longitudes eastwards
to the Indian Ocean But as both Marmus and Ptolemy had no
exact knowkxige of tlm islands in question, the line thus assumed
was purely imaginary, drawn through the supposed jxi&ition of an
island which th^ placed 2^° (instead of 9*^ 20’) west of the Sacred
Promontory (f e Cape St Vineemt, regarded by Marmus and Ptolemy,
as by previous geographers, as the westt inmost jxiint of Europe)
Hcncc all Ptolemy’s longitudes, reckoned eastwards, were about 7^

less than they would have been if really mcausured from the mendian
of Ferro, which cerntmued so long in use 1 his error was the more
unfortunate as the longitude was really calculated, not from this

imaganary Ime, but from Alexandria, w estwards as wedl as eastwards
(as Ptolemy himself has done in his eighth book), and afterwards
reversed, so as to suit the supposed method of computation.

^ Hipparchus pomted out the mode of determining longitudes

by observations of eclipses, but the instance to which he referred (of

the celebrated eclipse before the battle of Arbela, which was also seen

at Carthage) was a meie matter of popular observation, of no scien-

tific value Yet Ptolemy scorns to nave known of no other.

PTOLEMY
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The equator was in like manner placed by Ptolemy at a consider-

able distance from its true geographical position The place of

the equinoctial line \vas well known to him as a matter of theory,
but as no observations could have been made m those regions he
could only calculate its place from that of the tropic, which he
supposed to pass through Sycnc And as he here, as elsewhere,

reckoned a degree of latitude as erpiivalcnt to 500 stadia, he inevi-
tably made the interval between the tropic and the equator too
small by onc-sixth, and the place of the former being fixed by obser-
vation, he necessarily carruxl up the supposed place of the equator
too high by more than 230 geographical miles But as he had
practically no geographical acquaintance with the equinoctial regions
this error was of little importance
With Maniius and Ptolemy, as with preceding Greek gcograohers,

the most impKirtant line for practical purposes was the parallel ot

36® N
,
which, passing through the Straits of Gibraltar, Rhodes

Island and the Gulf of Issus, and thus dividing the Mediterranean
(as Ihcacarchus and his successors usually rcgaided it) into two,
was continued in theory along the chain of Mt Taurus till it

joined the mountains north ot India, thence to the Eastern Ocean
it was regarded as constituting the dividing line of the inhabited
world, along which the length of the latter must be measured
But so inaccurate were the observations and so imperfect the
materials at command, even in regard to the best known regions,
that Ptolemy, following Mannus, describes this parallel as passing
through Caralis in Sardinia and Lilybaeum in Sieily, the one being
really in 39® 12' lat

,
the other in 37° 50' Still more strangely he

places Carthage 1° 20' south of the dividing parallel, while it really
lies nearly i® north of it

The problem that had especially attracted the attention of
geograpners from Dicacarchus to Ptolemy was to determine tbt
length and breadth of the inhabited world This question had been
fully discussed by Mannus, who had arrived at conclusions widdy
different from his predecessors Towards the noith, indeed, there
was no great ditlcrencc of opinion, the latitude of Ihulc being gener-
ally rccognizCKl as that of the highest northern land, and this was
placed lK)th by Mannus and Ptolemy in N

,
not far beyond the

true |X)sition of the Shetland Islands, which had come to be generally
identified with the mysterious Thule of Pytheas The western
extremity, as already mentioned, had been in like manner determined
by the prime meridian drawn through the supposed position of the
outermost of the Fortunate Islands But towards the south and
cast Mannus gave an enormous extension to Africa and Asia, beyond
what had been known to or suspected by earlier geographers, and,
though Ptolemy reduced Mannus' calculations, he retained an
exaggerated estimate of their results

The additions thus made to the estimated dimensions of the
known world were indeed m both directions based upon a real

extension of knowledge, denved from rc*cent information, but the
original statements were so perverted by misinterpretation as to
give results (in map-construction) differing widely from the truth
The southern limit of the world had been fixed by Eratosthenes and
even by Strabo at the parallel wnich passed througli the eastern
extremity of Africa (Cape Guardafui), the Cinnamon Region (Somali-
land) and the country of the Scmbntac (Sennaar) This parallel,

which would correspond nearly to that of 10® of true latitude, they
supposed to be situated at a distance of 3400 stadia (340 geographical
miles) from that of Meroe (the position of which was pretty accu-
rately known) and 13,400 to the south of Alexandria, while they
conceived it as passing eastward through Taprobanc (Ceylon, often
Ceylon plus Sumatra ?), universally recognized as the southernmost
land of Asia Both these geographers were ignorant of the vast
extension of Africa to the south of this line and even of the
equator, and conceived it as trending away west from the Cinnamon
Land and then north-west to the Str«T.its of Gibraltar Mannus
had, howexer, learned from itineraries both by land and sea the
fact of this extension, of which he had conceived so exaggerated
an idea that even after Ptolemy had reduced it by more than half

it was still much in excess of the truth The eastern coast of Africa
was indeed tolerably well known, being frequented by Greek and
Roman traders, as far as a place callcxl Rhapta (opposite to Zanzi-
b«ir ?), placed by Ptolemy not far from 7® S To this he added a
bay extending to Cape Prasum (Delgado ?), which he placed in

15 J® S At the same time he assumed the position in about the same
paralltl of a region called Agisvmba, inhabited by Ethiopians and
abounding in rhinoceroses, which was suppios^ to have bc'en

discovered by a Roman general, Julius Matemiis, whoso itinerary

was employed by Mannus Taking, therefore, this parallel as the
limit of knowledge to the south, while he retained that of Thule to
the north, Ptolemy assigned to the inhabited world a breadth of
nearly 80*^, instead of less than 60®, as in Eratosthenes and Strabo

It nad been a common belief among Greek geographers, from the
earliest attempts at scientific geography, not only that the length
of the inhabited world greatly exceeded its breadth, but that it

was more than twice as great, an unfounded assumption to which
their successors seem to have felt themselves bound to conform
Thus Mannus, while extending his Afnca unduly southward, exag-
gerated Asia still more grossly eastward Here also he really

possessed a great advance m knowledge over all his predecessors,
the silk trade with China having led to an acquaintance, though of

a vague and general kind, with regions east of the Pamir and Tian
Shan, the limits of Asia as previously known to the Greeks Marmus
had learned that traders proceeding eastward from the Stone Tower
(near the Pamir ?) to Sera, the capital of the Seres (inland China ’),

occupied seven months on the journey, thence he calculated that
the distance between the two points was 36,200 stadia or 3620
geographical miles Ptolemy, while he points out the erroneous
mode of computation on which this conclusion was founded, could
not correct it by any real authority, and hence reduced it sum-
marily by one half He therefore placed Sera (Singanfu the
easternmost point on his map of Asia, 45 J® from the Stone Tower,
which again he fixed, on the authority of itineraries cited by Mannus,
at 24,000 stadia or 60° of longitude from the Euphrates, reckoning
in both cases a degree of longitude (in this latitude) as equivalent
to 400 stadia Both distances were greatly in excess, independently
of crroi arising from graduation The distances west of the
Euphrates were of course comparatively well known, nor did
Ptolemy's calculation of the length of the Mediterranean differ very
materially from those of previous Greek geographers, though still

greatly cxcecdmg the truth, after allowing for the peTmaiient erroi

of graduation This last, it must be remembered, would be cumu-
lative, the longitudes being computed from a fixed point m the west,

instead of being reckoned cast and west from Alexandria, which was
undoubtedly the mode in which they were really calculated These
causes cf error combined to make Ptolemy allow i8o® long

,
or 12

hours' interval, between the Fortunate Islands meridian and Sera
(really about 1 30°)

But m thus estimating the length and breadth of the known
world, Ptolemy attached a very different stnse to these terms
from that which they had generally borne Most earlier Greek
geographers and " cosmographers " supposed the inhabited world
to be surrounded on all sides by sea, and to form a vast island in the

midst of a circumfluous ocean This notion (perhaps derived from
the Homeric “ ocean stream," and certainly not based upon direct
observation) was nevertheless in accoi dance with truth, great as
was the misconception involved of the continents included But
Ptolemy in this respect went back to Hipparchus, and assumed
that the land extended indefinitely north in the ease of eastern
Europe, east, south-east and north m that of Asia, and south,
south-west and south-east in that of Africa His boundary line was
in each of these cases an arbitrary limit, beyond which lay the
Unknown Land, as he calls it But in Africa he was not conteni
with this extension southward, he also prolonged the continent
eastward from its southernmost known point, so as to form a
connexion witli south-east Asia, the extent and position of which
he wholly misconceived

In this last case Maiinus derived from the voyages of leccnt
navigators in the Indian seas a knowledge of extensive lands hitherto
unknown to the Hellcno-Roman w'orld, and Ptolemy acquired more
information in this quarter But he formed a false conception ot

the bearings of the coasts thus made known, and of the position of

the lands to which they belonged, and, instead of carrying the line

of coast northwards from the Golden Chersonese (Malay Peninsula)
to the Land of the binac (sea-coast China), he brought it down again
towards the south after forming a great bay, so that he placed
Cattigara—the principal emporium in this part of Asia, and the
farthest point known to him—on a supposed coast of unknown
extent, but with a direction from north to south, and facing west
The hypothesis that this land was continuous with southernmost
Africa, so as to enclose the Indian Ocean as one vast lake, though a
mere assumption, is stated by him as definitely as if based upon
j:>ositive infoiination It must bo noticed that Ptolemy’s extension
of Asia eastwards, so as to dimmish by 50° of longitude the interval
between easternmost Asia and westernmost Europe, fostered
Columbus' belief that it was possible to reach the former from the
latter by direct navigation, crossing the Atlantic

Ptolemy's errors respecting distant regions arc one thing, it is

another thing to discover, in regard to the Mediterranean basin,
the striking imperfections of his geographical knowledge Here
he had indccKl some well-established data for latitudes That
of Massilia had been determined, within a few miles, by Pytheas,
and those of Rome, Alexandria and Rhodes were approximately
known, all having been observation-centres for distinguished
astronomers The fortunate accident that Rhodes lay on the same
parallel with the Straits of Gibraltar enabled Ptolemy to connect
the two ends of the Inland Sea on the famous parallel of 3O® N.
Unfortunately Ptolemy, like his predecessors, supposed its course
to he almost uniformly through the open sea, ignoring the great
projection of Africa towards the north from Carthage westward.
The erroneous position assigned to Carthage being supposed to rest

upon astronomical observation, doubtless determined that of all

North Africa. Ihus Ptolemy's Mediterranean, from Massilia to
the opposite point of Afnca, had a width of over ii® of latitude
(really OJ®) He was still more at a loss in respect of longitudes,
for which ne had no trustworthy observations, yet he came nearer
the truth than previous geographers, all of whom had greatly
exaggerated the length of the Inland bea. Their calculations, like

those of I larmus and Ptolemy, could only bo founded on the imper-
fect estimates of manneis, and Ptolemy, m translatmg tnese
conclusions into scientific form, vitiated his results by his system of
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graduation Thus while Mannus calculated 24,800 stadia as the
length of the Mediterranean irom the Straits to the Gulf of Issus,

this was stated by Ptolemy as 02°, 01 about 20° too much Even
after correcting the error due to his computation of 500 stadia to a
degree, there remains an excess of nearly 500 gt ©graphical miles

Another error which disfigured the eastern portion of Ptolemy's
Mediterranean map was the position of Byzantium, which Ptolemy
(misled by Hii)parchus) placed in the same latitude with Massilia,
thus carrying it up more than 2° above its true position. This
pushed the wliolc Euxine—with whose gcncial form and dimension^
he was fairly well acquainted—too far north by the same amount,
besides this he enormously exaggerated the extent of the Palus
Maeotis (the Sta of Azov), which he also represented as having its

direction from south to north, by the combined effect of these two
errois he earned up its iiortliern extremity (with the Tanais estuary
and city) as high as 54® 30' (the true south shore of the Baltic)

Ptolemy, howevtr, was the hrst writer of antiquity who showed some
conception of the relations between the Tanais or Don (usually
considered by the ancients as the boundary between Europe and
Asia) and ihe Kha or Volga, which he correctly described as flowing
into the Caspian He was also tlic first geographer after Alexander
to return to the correct view (lound in Herodotus and Aristotle)

that the Caspian was an inland s( a, without communication with the
ocean
As to north Europe, Ptolemy’s views were vague and imperfect

lie had indeed more acquaintance with the British Islands than any
previous geogiapher, and showed a remarkable knowledge of ccilain
Buti&h coast-lints But he (i) placed Ireland (Ivernia) farther

|

north than any pari of Wales, and (2) twisted round the whole of

Scotland, so as to make its length from west to east and to place the
northern extremities of Britain and Ireland almost on the same
parallel J hesc eiiois are probably conmeled and are naturally
accompanied by the placing of Thule, the Orknt ys (Orcades) and the
Hebrides (Ehudae) indiscriminately on the kft or north of Caledonia
Heie he was p< rhaps cmbaiiassed by adopting Marmus' conclusion
that Thule lay m 03° N

,
while regarding it, like earlier gcogiaphcrs, as ,

the northernmost of all lands Ptolemy alsei supposed the northern
coast of Germany, beyond the Cimbric Chersonese (Denmark), I

to be the sonthem shore of th(' Northern Ocean, with a gencial *

direction from west to cast Of the almost wholly landlocked
Baltic he was entirely ignorant, as well as of the Scandinavian
Peninsula, his Scandia is an island smaller than Corsica, lying in the
tiue position of southcin central Sweden Some way east of the
Vistula, Ptolemy, however, makes the Sarimdian coast trend north,
to the parallel of fliulc, nor did he conceive this as an actual limit,

but believed the Unknown Land to extend indefinitely in this direc-

tion as also to the north of Asiatic Scythia
As to the latter region, vague and erroneous as were his views

concerning this enormous tract from Saimalia to China, they show
an advance on those of carhtr geographcis Ptolemy was the first

who had anything hkc a clear idea of the great north-and-south
dividing range of Central Asia (the Pamir and Tian Shan), which he
called Imaus, placing it neaily /jo° too far cast, and making it divide
Scythia into two portions (Within Imaus and Beyond Imaus),
somewhat corresponding to Russian and Chinese "Central Asia
Ptolemy also applies the tcmi Imaus to a section of the backbone
range winch in his system crosses Asia from west to east This
section lies east of the Indian Caucasus, and forms an angle with the
other Imaus running north
On the southern shores of Asia Ptolemy’s geography is especially

faulty, though he shows a greatly increased general knowledge of

these regions For more than a century the commercial relations

between western India and Alexandria, the chief eastern emporium
of the Roman Empire, had become more important and intimate
tlian ever before The tract called the Pcriplus of the Erythraean
Sea, about a d 80, contains sailing diicctions lor mcichants from the
Red Sea to the Indus and Malabar, and even indicates that the coast
from Barygaza (Baroch) had a general southward direction down to
and far beyond Cape Kcmari (Comorin), which, taken together with
its account of the shoie-line as far as the Ganges, aflords some
suggestion at h ast of a peninsular character for south India But
I tokmy, following Marmus, not only gives to the Indian coasts,

from Indus to Ganges, an undue extension in longitude, but practi-

cally denies anything of an Indian peninsula, placing capes Komaria
and Kory (his southcinmost points in India) only 4® S of Barygaza,
the real mtci val being over 800 geographical miles, or, according to

Ptolemy’s system of graduation, 16® of latitude This error, distort-

ing the whole appearance of south Asia, is associated with another
as great, but of opposite tendency, in regard to Taprobane (in which
ancient ideas of Ceylon and Sumatra are confusedly mingled) The
size of this was exaggerated by most earlier Greek geographers,
but IHolemy extended it through 15® of latitude and 12® of longitude,

so as to make it about fourteen times as large as the reality, and
bring down its southern extremity more than 2® south of the
equator
Simdar distortions in regions beyond the Ganges, concerning

which Ptolemy is our only ancient authority, are less surprising
Between the date of the Penplus and that of Marmus it seems
probable that Greek manners had not only crossed the Gangctic
gulf and visited the land on the opposite side, which they called the

Golden Chersonese, but pushed considerably farther cast, to Catti-
gara But these commercial voyagers either brought back iraccu-
rale notions, or Ptolemy’s preconceptions destroyed the value of
tlie new information, for nowhere does he distort the truth more
wildly After passing the Great Gulf, beyond the Golden Cher-
sonese, he makes the coast trend southward, and thus places Catli-
gara (perhaps one of the south China ports) 8J® south of the equator
In this he was perhaps influenced by his notion of a junction of

Asia and Africa in a terra tncogntta south of the Indian Ocean
In regard to West Africa, we may notice that he conceives this

coast as running .ilmost due north and south to 10° N , and then
(after forming a great bay) as bending away to the unknown south-
west Though the Fortunate Islands were so important to his
system as his piime meridian, he was entirely misinformed about
them, and extended the groui^ through more than 5® of latitude so
as to bring down the most southerly of them to the real parallel of

the Cape Verde Islands

In regard to the mathematical construction or projection of bis

maps, not only was Ptolemy greatly in advance of all his piedeccs-
sors, but ms theoretical skill was altogether beyond the nature of

the materials to which he applied it Ihe methods by which he
obviated tlic difficulty of transfeiring the dtUncation of dilferent

countries fiom the sphcncal sutface of the globe to the plane surface
of an ordmary map differed lililc fiom those m use at the piescnt
day, and the errors arising from this cause (apart from those produced
by his fundamental error of graduation) were really of little conse-
quence compared with the defective character of his information and
the want of anything approaching to a survey of the countiics
delineated He himsolf was well aware of his dcliciencies in this

respect, and, while giving full diicctions for the scicutihc construction

of a gcncial map, he contents himsc If, for the special maps of different

countries, with the simple method employed by Marmus of drawing
the parallels of latitude and meridians of longitude as straight lines,

assuming in each ease the propoition between the two, as it really

stood with respect to some one parallel towaids the middle of the
map, and neglecting the inclination of the meridians to one another
Such a course, as he himself rtpeatedly affiims, will not make any
material difference within the limits of each special map

Ptolemy especially devoted himself to the mathematical branch
of hib subject, and the arrangemi nt of his work, m which his results

are presented in a tabular form, instead of being at once embodied
in a map, was undoubtedly designed to enable the student to

construct his maps for himself Ihis purpose it has abundantly
I served, and there is little doubt tluit w e owe to the peculiar form thus

I

given to his results their transmission m a comparatively perfect

condition to the present day Unfortunately the specious apptar-

!

ance of these results lias led to the belief tliat what was stated in

1 so scicmtific a form must necessarily be based upon scientific observa-

I

tioiis Though Ptokmy himself lias distinctly pointed out in his

; first book tilt defective nature of his materials, and the true character

of the data furnished by his tables, few readers studied this portion
of his work, and h*s statements were generally received with un-
doubting faith It is only m modern times that his apparently
scientific work has been show n to be in most cases a specious edifice

resting upon no adequate foundations
There can be no doubt that the work of Ptolemy was from the

time of its fiist publication accompanied with maps, which are

regulaily referred to in the eighth book But how far those which
are now extant represent the original scries is a disputed point
In two of the most ancient MSS it is expressly stated tliat the

maps which accompany them arc the w^ork of one Agathodaemon of

Alexandria who drew them according to the eight books of

Claudius Ptolemy " This expression might equally apply to the
work of a contemporary' draughtsman under the eyes of Ptolemy
hunself, or to that of a skilful geographer at a later period, and
nothing IS known from any other source concerning this Agatho-
daemon The attempt to identify him with a grammarian of the

same name who lived in the 5lh century is wholly without founda-
tion But it appears, on the whole, most probable tliat the maps
appended to the MSS still extant have been transmitted by unin-

terrupted tradition fiom the time of Ptolemy

2 Progress of Geographical Knowledge in Certain Special Regions —
Ptolemy records, after Marmus, the penetration of Roman expedi-

tions to the land of the Ethiopians and to Agisymba, clearly some
region of the Sudan beyond the Sahara desert, perhaps the basin of

Lake Chad But while this name was the only recorded result of

these expeditions, Ptolemy also gives much other information con-
cerning the interior of North Africa (whence derived we known not)

to which nothing similar is found in anv eailier writer Unfortu-
nately this new information was ol so crude a character, and is

presented m so embarrassing a form, as to perplex rather than
assist Thus Ptolemy’s statements concerning the rivers Cir and
Nigir, and the lakes and mountains with which they were connected,

have baffled successive generations of interpreters It may safely

be said that they present no resemblance to the real features of the

country as now known, and cannot be reconciled w'lth them except
by arbitrary conjecture
As to the Nile, both Greeks and Romans had long endeavoured

to discover the sources of this river, and an expedition sent out for

that purpose by the emperor Nero had undoubte<lly penetrated as far
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as the marshes of the White Nile in about 9°N. Ptolemy’s statement
that the Nile derived its v aters from two streams which rose *n

two lakes a little south of the equator was nearer the truth than
any of the theories concocted in modern times before the discovery

of the Victoria and Albert Nyanza. In connexion with this subject

he mtroduc'es a range of mountains running from cast to west, which
he calls the Mountains of the Moon, and which, however little

understood by IHolemy, may be considered to represent in a measure
the fact of the alpine highlands now known to exist m the neighbour-

hood of the Nyanzas and m ilritish and German East Africa (Ruwen-
zon, Kenya, Kilimanjaro, dc

)

In Asia, as in Africa. Ptolemy had obtained, as we have seen, a
vague, sometimes valuable, often misleading, half-knowledge of

extensive regions, hitherto unknown to the Mediterranean world
and especially of Chinese Asia and its capital of Sera (Smganfu).

North of the route leading to this far eastern land (supposed by
Ptolemy to be nc?rly coincident with the parallel of 40°) lay a vast
region of which apparently he knew nothing, but which he vaguely
assumed to extend indefinitely northwards as far as the hmits of

the Unknown Land The Jaxartes, which since Alexander had been
the bonndaiy of Greek geography in this direction, was still the
northern limit of all that was really known of Central Asia Beyond
that Ptolemy places ntany tribes, to which he could assign no dennitc
locality, and mountain ranges which he could only place at hap-
hazard As to south-east Asia, in spite of his misplacement of

Cattigara and the Sinac or Thinao, we must recognize in the latte*

name a form of China, from the Sinae being placed immediately
south of the Seres, it is possible that Ptolemy was aware of the
connexion between the tw'O—the Chinese coast known only by
maritime voyages, and inland China, known only by continental

trade
As to Mediterranean countries, wc have seen tliat Ptolemy

professed (in the main) to follow Marinus, the latter, in turn, largely

depended on Timosthenes of Rhodes (fl c 2O0 b c), the admiral
of Ptolemy Philadclphns, as to coasts and maritime distances

Claudius Ptolemy, however, introduced many changes in Mannus*
results, some of winch he has pointed out though there arc doubtless

many others which we have no means of detecting For tlie interior

of the different courtries Roman roads and itmcranes must have
furnished both Manmis and I^olcmy with a mass of valuable

materials But neither seems to have taken full advantage of these

,

and the tables of the Alexandrian geographer abound with mistakes

ei’en m countries so well known as Gaul and Spam—which might
casdy have been obviated by a more judicious use of such Roman
aui honties

In spite of the merits of Ptolemy’s geographical work it cannot be
regarded as a complete or satisfactory treatise upon the subject It

was the v\ ork of an astronomer rather than a geographer Not only

did its plan exclude all desenption of the countiics with which it

dealt, tncir climate, natural productions, inhabitants and peculiar

features, but even its physical geography proper is tieatcd m an
irregular and perfunctory manner While Strabo was fully alive

to the importance of the iivcrs and mountain chains which (in his

own phrast) “ geographizc ” a country, Ptolemy deals with this part
of his subject in so carders a manner as to be often v^ orse than useless

In Gaul, for instance, the few notices he gives of the rivers that play
so important a part in its geography are disfigured by some astound-
ing errors

,
while he docs not notice any of the great tributaries of

the Rhine, though mentioning an obscure streamlet, otherwise
unknown, because it happened to be the boundary between two
Roman prov inccs

Bibiiography —

P

tolemy's Grographia was printed for the first

time m a Latin translation, accompanied with maps, in i462(?),

and numerous other editions followed in the latter part of the 15111

and earlier half of the i6th centuries, but the Greek text did not
make its appearance till 1533, when it was published at Basel in

quarto, edited by Erasmus All these early editions, however, swarm
with textual errors, and arc ciitically worthless Tlic same may be
said of the edition of P Bertius (Gi and Lat

,
Leiden, i6i8, typ

Elzevir), which was long the standard library edition It contains
a new set of maps drawm by Mercator, as well as 9 fresh series

(not intended to illustrate Ptolemy) by Ortchus, the Roman Itiner-

aries, including the Tabula peuUngenana, and much other miscel-

laneous matter The first attempt at a really critical edition was
made by I G Wilberg, and C H F Grashof (ato, Essen, 1838-
1845), but this only covered the first six books of the entire eight
The edition of C F A Nobbo (^ vols

, iSmo, I^eipzig, 1843), presents
the best Greek text of the whole work, and nas a useful index
The best edition, so far as completed, is that published in A F
Didot's Bibhotheca graecorum senptorum {Clmidn Ptolemaet
geop^aphja’ 2 vols

,
Pans, 1883 and 1901), originally edited by Cail

Muller and continued by C T Fischer, with a T-atm translation
and a copious commentary, ideographical as well as critical See
also, F G L Sickler, Claudtt Ptolemaet Germama (Hesse Cassel,

*833); W D Cooley, Claudius Ptolemy and the Nile (London,
^®54/ 1 J McCrmdie, Ancient India described by Ptolemy (Bombay,
1885), reprinted from Indian Antiquary (1884); Henry Bradley,
"*Ptolcm;ps Geography of the Bntish Isles,’* in Archaeologia, vol
xlviii. (1885) ;

T G Rylands Geography of Ptolemy ElundatedtjyiihWvi,

1893); and a Polish study of Ptolemy's Germany and Sarmatia, in

the Histoncal-Plulosophical Senes (2) of the Cracow Universit;

{1902), vol xvu (E, H B
,
C ^ B

)

PTOMAINS POISONING (Gr. irrto/xa, corpse), a phrase nov

popularized m the sense of a certain class of food-poisonmg

The word ptomaine " was invented by the Italian chemis

Selmi for the basiC substances produced in putrefaction. The]
belong to several ( lasses of chemical compounds. (Sec Medica
JURISPRUDENCF )

PUBERTY (Lat pubertas, from fubeSy puher, mature, adult]

that period of life at which the generative organs in Ixith sexe

become functionally active (see Reproductive System), li

northern countnes males enter upon sexual maturity betweei

fourteen and sixteen, sometimes not much before the eigbteentJ

year, females betw een twelve and fourteen. In tropical climate

puberty is much earlier. In English common law the age a

puberty is conclusively presumed to be fourteen m the male an(

tw'elve m the female Puberty is of much ethnological interest

as being the oceai.ion among many races foi feasts and religiou

ceremonies. In Rome a feast was given to the family an<

fl lends the hair of boys was cut short, a lo( k being thrown mti

the fire in honour of Apollo, and one into water as an offering

to Neptune Girls offered their dolls to Venus, and th<

bulla a little locket of gold worn round children’s necks, oftei

by bo}S as well as girls -was taken off and dedicated in th(

case of the former to Hercules or the household laies, in tb(

case of the latter to Jiuio. The atLiinment of puberty 1

(elebrated bv savages with ceremonies some of which seem t(

be directly associated with totemism. The Australian rites 0
initiation include the raising of those scars on the bodies 0
clansmen or clanswomen which serve as tribal badges o

actually depict the totem Among many savage peoples lad

at piil^eity undergo a pretence of being killed and brought t(

life again

PUBLICANI, literally men employed in connexion with th<

revenue (publtcum, from populusy people), or possibly in th^

public service,*’ the name given m ancient Rome to a body o
men who either hired state property or monopolies for a certau
period, during which they could farm such property to their owi
profit, or bought of the slate for a fixed sum the right to farm fo

a term of years the taxes due to the treasury from the public lam
in Italy ^see Agrarian Laws) or the land held by Romai
subjects m the provmccs. In very early times the senat
entrusted to officials appomted for the purj>ose the control o

the sale of salt (Livy 11 9), and it was a natural developmcn
from this that the state, instead of appointing officials to managi
its monopolies, should let out tho^e monopolies to individual

A regular system was soon established by which the censor

who held office every fifth year, placed all the sources of pubh<
revenue m the hands of certain individuals or companies, wh(
on pa> ment of a fixed sum into the treasury, or on givin]

adequate security for such payment, received the right to mak<
what profit they could out of the revenues during the five year
that should elapse before the next censorship The assignmen
was made to the highest bidder at a public auction held by tL(

censor. The same system was applied to the public works, th
pubheanus (or company) in this case being paid a certain sum, n

return for which he took entire charge of a certain departmen
of the public works, and winning his appointment by makinj
the lowest teiuler. That this system was well established at th
time of the Second Punic War is assumed m Livy’s account of th

various offers made by the wealthier class of citizens to rcliev

the exhausted treasury after the battle of Cannae. On the oni

iiand we have companies offering a price for branches of th'

revenue which was calculated rather to meet the needs of th'

state than to ensure any profit for themselves (Livy xxin. 49)
On the other hand individuals are represented as undertaking thi

management of public works on the understanding that the}

will expect no payment until the conclusion of the war (ibid

xxiv. 18).

In very early times the pMteani may have been men closely

connex^ted with the government But since wealth waa a neces

sary qualification for the post, and w'ealth at Rome became moK
and more confined to the commercial class, the pubheani becami
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identical with the leading representatives of the class of capital
ists and traders. Ihis class was always distinct at Rome from
the hereditary nobility which monopolized the government of

the state, and members of the senatorial class \^ere excluded from
It by definite enactment (see Senate) Although common
interest was strong enough to secure for the government m time
of external danger the loyal bupport of the commercial class,

yet after the close of the great wars a marked hostility grew up
between it and the government.
The extension of the Roman system of tax-faimmg to the

provinces did not at first increase the importance of the pubitcam
in Italy, for m the earlier provinces, in which the colleilion of

the revenues \Nas put up to auction in the provmce itself, the

publicam were generally natives But C Gracchus, who earned
a law that the taxes of the new province of A^ia should l^e put
up to auction by the censor in Rome, gave to tlie Roman -capital-

ists an opportunity of greatly extending their financial operations
and thus in a shoit time of securing important political powers
It was in their capacity of publicam in the wealthiest provinces

that the capitalist or equestrian judtees (sve Equttes) became a
menace to the provincial governors who represented the sena-
torial power, Ciccro often applies the name pubhrani to the
w'hole order, and on the various occasions when the demands of

the equestrian party determined the policy of the state we can
clearly trace the interests of the publicam, who were mvolved in

an infinite number of cximmercial and financial transactions in

the provinces, as the motive of its action Thus the cruel fate

of the Roman business men m Cirta led the capitalist class to

foice the Jugiii thine War upon the senate in 112 b c
,
the dis-

organization of Asiatic commerce by the pirates led the same
party to support the proposal to conler extraordinary poweis on
Pompey m 67 B c

,
and the iigour of the senate m opposing anv

relaxation of the buulensome contract made by the tax-farmers

of Asia m 60 B c led to that estrangement between the senate

and the capitalist class which enabled the demociatic party to

work its will and pave the way for the principate

The companies of publicam continued some of their operations

in the provinces under the early prmcipate, but they lost many
of their opp<irtuiiities of oppicssion and emljezzlement We
hear of a vigorous attempt made by Nero to suppress their

unjust exactions, and they appear to have been kept undei much
closer supervision

The term pnbluauus was applied at this time, and proliably

earlier, to the subordinate officials employed b> the companies
of publicam for the actual collection ot the revenue, and thus

acquired the general sense of tax-collector,’^ even in provinces

where the system of tax-farmmg by contract with societies of

publicam was not in existence (A- M Cl )

PUBLIC HEALTH, LAW OF. Slate medicine as an organized

department of administration is entirely of modern growth

By the common law of England the only remedy for any act or

omission dangerous to health was an action for damages or an

indictment for nuisance. The indictment for nuisancc still hes for

many offences which are now punishable in a summary manner
under the powers of modem legwilation. But for a long time it

was the only, not as now a concurrent, remedy. At a compara-

tively early date statutes were passed dealing with matters foi

which the common law had provided too cumbrous a remedv

,

while the plague called forth the act of i Jac I, c. 31 (1603),

which made it a capital offence for an infected person to go

abroad after bemg commanded by the proper authority to keep

his house. The act for the rebuilding of lindon after the great

fire, 19 Car. II c 3 (1668), contained various provisions as to the

height of houses, breadth of streets, construction of sewers and
prohibition of noisome trades. Numerous local acts gave the

authorities of the more important towns power over the pubhc

health. But it was not until 1848 that a general Pubhc Health

Act, embracing the whole of England (except the Metropolis),

was passed. The Public Health Act 1848 created a general

board of health as the supreme authority m sanitary matters,

but greater local sanitary control was given by an act of 1858

The local government board, the present central authority, was

created by an act of 1871 Numerous acts dealing with public

health weie passed from 1849 to 1874; and the law was digested

into the Public Health Act 1875, as amended by the local

Government Act 1894 and other acts

The tendency of Englcsh sanitary Ugislalion has been to

local sanitarv regulations in the hands of the local authorities,
subject to generjn superintendence by a government department
The jurisdiction of a local authority is both prcventiv c and remedial.
The matters falling under it are very numtrons, but the more im-
portant will be found in the article England Local Government
The act of 1875 was followed by the Public Health Acts Amend-
ment Act 1890, the Public Health Act 1896 and the Public Health
Acts Amendment Act 1907 The first of these statutes confers
enlarged powers on such local authorities as choose to adopt it

—

the right of adoption being general m the case of urban authorities,

and m that of lural authorities limited to certain specified pro-
visions unless extended by the local govtinment board The
Public Health Acts 1896 and 1904 abolished the old system ot

quarantine (qv), and cm]X)v\erc'd the local government board
to make regulations as to the landing or embarking of infe^cted

persons from ships, Bntish or foreign, while the act of 1907
enabled local authorities to adopt many of the useful clauses intro-

duced into private bills from time to time, i dating not only to

sanitary provisions, but to streets and buildings, milk, Sec supply,
recreation grounds, sky signs,

Elaborate prevision has been nvide for the notification of infec-

tious diseases by the Infectious Diseases (Notification) Acts i88q
and 1899 The former statute was oiigmallv adoptive only, but
it has now been extended by the latter to every district in England
or Wales—m London notification has been compulsory since 1891
Reference should be made also to the following statutes the
Infectious Disease (Prevention) Act 1890 provides for the mspection
of dairies, and the cleansing and disinfecting of premises, and
under the Public Health (Ports) Act 1896 the local government
board may by order assign to any port sanitary authority powers
or duties arising under this statiPe The scope of the Baths and
Washhouses Acts i84() to 1882 sufficiently appears from the title

The Isolation Hospitals Act 1893 enables county councils to promote
the establishment of hospitals for the leception of patients suifenng
from infections diseases, the Cleansing of Persons Act 1897 enablc*s

local authorities to permit persons who apply to them, on the

ground that they aie infested with vermin, to hav^e the gratuitous

use of cleansing apparatus, and Ihe V.iccination Acts of 1898 and
1907 profoundly modified the law as to vaccination by giving a
discretion to magistrates See loo among other ads, those of

1881 (alkali works), 1882 (fruit pickers), 188^ (epidemics), 1889
(cholera), 1904 (shop hoins), 1905 (medical inspection of aliens)

and numerous otheis

In addition to these statut(s, account has to be taken of a large

body of legislation which relates indirectly to the law of public

health, or at least comes well within its range of operation It

deals w'lth a very great variety of subjects and only the slightest

sketch of its results need be given here (For factories and work-
shops, see I ABOUR J.FoisLATioN, and for merchant shipping, sc'O

Seamen
)
The Coal Mines Regulation Act 1896 aims at the pre-

vention of accidents due to inflammable gas and coal-dust in coal

mines The Cotton Cloth Factories Acts 1889 and 1897 enable
the home secretary to make regulations for health in cotton mills

The Rivers Pollution Prevention (Dordeis Councils) Act 1898
enables joint committees of English and Scottish county councils
of counties on both sides of the Border to exercise the powers ol

the Rivers Pollution Pievention Act 1876, m relation to any river

or tributary which is partly in England and partly m Scotland

—

an expression including the Tweed The Notification of Birtlis

Act 1907 and the Children Act 1908 (see Children Law relating to)

have given great protection to infant life Lastly, reference may
be made to the Contagious Duseascs (AnimaE) Act 1894, wluch
consohdated the law on this subject

London —Down to the year 1891 London was governed m
matters of pubhc health by a senes of specuil statutes (especially

the Metropolitan Police Acts), and by provisions m the general

statutes The law as to the Metropolis was consolidated, and is

now regulated bv the I’ublic Health (London) Act 1891. The
sanitary authoiities for the execution of the act were the com-
missioners of sewers for the City of London, the vestnes of the

larger and the district boards of some of the smaller parishes, and
varying authorities for Woolwuch and some other places Under
the London Government Act 1899, the povNcrs of each existing

vestry and district board are transferred to the council of theborough
comprising the area within the jurisdiction of such vestry and
dlstnct board; and the borough councils take over certain of the

powers of the county council (e g as to dames, milk, slaughter-

houses and offensive businasscs) and exercuse concurrent jurisdiction

with it m other matters Provision is made for the ^porntni^nt
of medical officers of health ind sanitary inspectors The medical

officer is for some piirpo^^es placed on the footing of a district poor-

law radical officer, and he cannot bo removed without the consent

of the local goveinment board, la its structure and substance
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the Public Health (London) Act 1891, which consists of 144 sections,

closely resembles the general acts (see London § IV)
The law of public health in London is also affected by a number

of later statutes relating to the Metropolis alone, such as the London
Building Acts 1894 and 1898, the Baths and Washhouses Act
1896, the Canals Protection (London) Act 1898, &c

Scotland—Sanitary legislation occurs as early as the rt'ign of

Alexander HI, The Statuta Glide, c 19, forbade the deposit of

dung or ashes m the street, market, or on the banks of the Tweed
at lierwick, under a penalty of eight shillings At a later date the
act of 1540, c 20, enacted that no flesh was to be slain in Edinbuigh
on the cast side of the Leith Wynd

,
that of 1621, c 29, fixed the

locality of fleshers and candlemakers The various statutes re-

lating to public health in Scotland are now consolidated and amended
by the Public Health (Scotland) Act 1897. which, together with the
Infectious Diseases Notification Act 1889 and the Burgh Police

(Scotland) Act 1892, constitute the statutory law of Scottish

sanitary administration The central authority is the local

government board for Scotland The local authorities are—(i
) in

burghs under the Burgh Police (Scotland) Act 1892. the town council
or burgh commissioners, (11) in other burghs, the town council or

board of police
;
(in

)
in districts where the county is divided into

districts, the district committee, (iv
)

in counties not so divided,

the county council The substantive provisions arc similar to those
of the English acts

Ireland —Several acts of the Irish parliament dealt with specific

nuisances, e s Geo III c 15, forbidding the laying of filth m
the streets of cities or county towns, and making rtgulations as to

sweeping and scavenging There wore also numerous private acts

dealing with water-supply and the obstruction of watercourses.
In 1878 the existing legislation was consolidated by the I’ublic

Health (Ireland) Act 1878. a close copy of the English act of 1875.
Most of the English acts apply to Ireland with modifications and
adaptations

United State’i —After the Civil War boards of health were estab-
lished m the chief cities Public heMlth is under the control of the
local authorities to a gi eater extent than in England By the Act
of Congress of the 25th of February 1799 officers of the United
States arc bound to observe the health laws of the states A
national board of health was created by the act of the 3rd of March
1879, c 202 Its main duties arc to give advice to local authorities
and to carry on investigations in sanihiry matfcis It has certain

jurisdiction m quarantine and m epidemics of a peculiarly dangerous
nature
Authoritifs —English Glen, Public Health Acts, 13th edition

(London, i9o(»), Lumley, Public Health Acts, 7th edition (London,
1908) ;

Redlich and Hirst, Local Government (1904) ,
Hunter,

Open Spaces (London, i89<>)
,
Hunt, London local Government

(London, 1897), Hunt, London Government Act iSqq (I^ndon,
1899), Maemorran, lushmgton and Naldrctt, London Government
Act iSt^) (London, 1899), Shaw's Vaccination Manual (London,
1899), Maemorran, Public Health {London) Act iSgr (2nd ed ,

igio)
,
Encyclopaedia of Local Government Law (by various authors),

begun in 1905, Annual Report of Local Government Board, Annual
Volume of Statutory Rules and Orders Scottish Macdougall
and Murray, Handbook of Public Health (Edinburgh) Irish *

Vanston, Public Health tn Ireland (Dublin, 1892), Vanston's Public
Health Supplement (Dublin, 1897) American Bouvicr, Law
Diet

,
ed Rawlo (London and Boston, 1897)

PUBLIC HOUSE, m its general English acceptation, a house

in respect of which a licence has been obtained for the con-

sumption of intoxicating liquors. Public houses are frequently

distinguished as “ tied ” and **
free.*' A tied house is one rented

from a person or firm from whom the tenant is compelled to

purchase liquors or other commodities to be consumed therein

A free house has no such covenant. The keepers of public

houses (“ publicans ** or licensed victuallers ”) are subject, m
the conduct of their business, to a number of restrictions laid

down by various acts of parliament; while, m order to ply their

trade, they require a justices* licence and an excise licence (See
Liquor Laws

,
Tkmperance )

By the Parliamentary Elections Act (1853) a public house
must not be used for elections, meetings or committee rooms
By the Payment of Wages in Public Houses Prohibition Act
(1883) It IS illegal to pay wages to any workman in a public
house, except such wages as are paid by the resident owner or
occupier. By the Sheriffs Act (1887) when a debtor is arrested

he must not be taken to a public house without his free consent,
nor must he be charged with any sum for liquor or food, except
what he freely asks for.

PUBLILIUS (less correctly Publius) SYRUS, a I^tin writer of
mimes, flourished m the ist century b.c. He was a native of

Syria and was brought as a slave to Italy, but by his wit and

talent he won the favour of his master, who freed and educated

him His mimes, m which he acted himself, had a great success

in the provincial towns of Italy and at the games given by
Caesar in 46 B c Publilius was perhaps even more famous as

an improvisatore, and received from Caesar himself the prize

in a contest m which he vanquished all his competitors, includ-

ing the celebrated Decimus Laberius. All that remains of his

works IS a collection of Sentences {Sententiae), a series of moral

maxims in iambic and trochaic verse. This collection must have
been made at a very early date, since it was known to Aukis

Gellius in the 2nd century a d Each maxim is comprised in a

single verse, and the verses are arranged in alphabetical order

according to their initial letters. In course of time the collection

was interpolated with sentences drawn from other writers,

especially from apocryphal writings of Seneca; the number of

genuine veises is about 700. They include many pithy *^ayings,

such as the famous judex damnatur ubi nocens absolvitur ”

(adopted as its motto by the Edinburgh Review),

The best texts of the Sentences are those of E Wolfflm (1869),

A Spengel (1874) and W Meyer (1880), with complete critical

apparatus and index verborum, recent editions with notes by
O hricdnch (1880), R A II Bickford-Smith (1895), with full

bibliography, see also W Meyer, Die ^ammlungen der Spruchverse
des Publilius Syrus (1877), an important work

PUBLISHING. In the technical sense, publishing is the

business of producing and placing upon the market printed

copies of the work of an author (see Book) Before the inven-

tion of printing the actual maker of a manuscript was to a great

txtent his own publisher and his own bookseller Increase of

facilities for the production of copies led to a steady though
slow differentiation of functions. The author was the first

factor to be isolated and confined to a well-marked province,

yet we may find upon the title-page of some old books an
intimation that they might be purchased either at the shop
of the bookseller who published them or at the lodgings of the

author

The separation of publishing from bookselling came later

(see Booksellinc^) Booksellers were the first publishers of

printed books, as they had previously been the agents for the

production and exchange of authentic manuscript copies, and
as they are quite competent to make contracts with paper-

makers, printers and bookbinders, there is no particular reason

why they should not be publishers still, except the tendency of

every composite business to break up, as it expands, into

specialized departments That tendency may be seen at work
in the publishing business itself When publishers had con-

quered their own province, and had confined booksellers to

bookselling, they held in their own hands the entire business of

distribution to the trade But a class of wholesale booksellers

has grown up, and although important retail booksellers in

London continue to deal directly with the publishers, the retail

booksellers throughout the country draw their supplies quite

largely from the wholesale agents

The intellectual movement which was largely responsible for

the French Revolution, and the general stir and upheaval which
followed that portentous cataclysm, precipitated the separation

of production from distribution m the book trade, by the mere
expansion of the demand for books That separation was
practically complete at the beginning of the 19th centuiy^,

although It would not be difficult to find survivals of the old

order of things at a much later date The old bookseller-

publishers were very useful men in their time They met
pretty fairly the actual needs of tlie public, and as regards the

author, they took the place of the private patron upon whom he
was previously dependent. No doubt the author had much
to endure at their hands, still, they did undoubtedly improve
his status by introducing him to public patronage and placing

him upon a sounder economic basis If in the earlier days
they were less than liberal in their terms, it may be remem-
bered that their own business was not very extensive or very

remunerative They were not equipped either with brains or

with capital to extend that business m answer to the growing
demand for books. By the daily routme of their shops they
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were tied down to narrow views, and their timidity is charac-

teristically shown by the fact that to publish a book of any
importance required the co-operation of a number of book-
sellers who shared the expenses and the profits

Enterprise could not be expected from a committee of that

kind and of that composition, hence there was not merely an
opportunity, but a clamorous demand for men of larger ideas

and wider outlook to undertake the proper business of publishing,

unhampered by the narrowing influences of retail trade

Besides unconsciously improving the position of authors by
enabling them to appeal to the public instead of to patrons,
whom Johnson classed with other evils in the line “ toil, envy,

want, the patron and the gaol,” the bookseller-publishers gave

them, or many of them, steady employment as literary assistants

and advisers.

As the demand for books increased, these worthy tradesmen
felt with growing acuteness their own want of literary abilitv

and of education They called m men of letters to supply

their own deficiencies. No doubt they expected the lowest

kind of hack work from their assistants, no doubt the pay was
poor, no doubt they trampled upon the sensibilities of the man
of letters, and no doubt he irritated them by his unbusinesslike

habits Still, the association was useful to both parties, and

indeed, one may lay down many books at the present day with

a sigh of regret that the writers had never been compelled to go

through an apprenticeship of the kind

The emergence of the publishers tus a separate class wa*^

accompanied by differentiation of the functions of their literary

assistants. The routine drudgery which men of education and
ability formerly had to undergo fell to a class now known as

proof readers,” who are on the watch for typographical errors,

grammatical slips, ambiguities of expression, obvious lapses of

memory and oversights of all kinds Men of letters became
“ publishers' readers," and their duty was to appraise the worth

ot the manuscripts submitted, and to advise their employers

as to the value of the matter, the originality of the treatment,

and the excellence of the style Their advice was also sought

upon literary projects that may have suggested themselves to

the publishers, and novel suggestions emanating from themselves

were welcomed Men of letters m positions of that kind could

obviously exercise very considerable mflueme over the proceed-

ings of the publishing firms to which they were attached, and
many an unknown writer has owed the acceptance of his work
to the sympathetic insight of the publishers’ reader

The man of letters as publisher’s reader is, however, a transi-

tory phenomenon in the evolution of the piiblisbmg business

Hi5 primary function is to tell the publisher what is intrinsically

good, but probably he has always to some extent discharged

the secondary function of advising the publisher as to what
it would pay to publish. The qualities which make a man a

sound critic of intrinsic worth are quite different from those

that make him a good judge of what the public will buy When
books were comparatively few% and when the reading public

was comparatively small, select and disposed to give consider-

able attention to the few books it read, the critical faculty was of

more importance than the business one But when the output

of books became large, and when, as the consequence of educa-

tional changes, the reading public became numerous, uncritical

and hurried and superficial m its reading, the importance of

the critical faculty in the publisher’s reader dwindled, while

the faculty of gauging the public mind and guessmg what
would sell became increasingly valuable. The publisher’s

literary adviser belongs to the period when the publishing busi-

ness had expanded sufficiently to compel the publisher to look

for skilled assistance in working more or less upon the older

traditions. But when, as is now the case, expansion has gone

so far as to swamp the older traditions, and to make pubhshing
a purely commercial affair, the literary reader gives place to the
man of busmess with aptitude for estimating how many copies

of a given book can be sold This is practically recognized b>
at least one London publisher, who in recent years paid no salaty

to his reader, but gave him a small commission upon every cop\

that was sold of any book the publication of which he had
recommended Nothing could more plainly indicate that

literary faculty is not wanted, and that the reader’s function is

to judge, not literaiy^ value, but commercial utility.

The market is flooded with books badly written, badU
constructed, as poor in matter as in style, hastily flung together,

and outrageously padded to suit conventional relations between

size and price They are books which no man of literary taste

or judgment could evcM* recommend for publication on their

merits, but they are published, just as crackers are at Christmas,

on a calculation that a certain number will find buyers. Even
if the publisher sees no prospect of an adequate sale, he pub-
lishes the books all the same, upon terms which ensure to him a

manufacturing profit and throw the risk of loss upon other

shoulders

Thcie is no reproach, stated or implied, to the publisher

lie is merely a man of his age carrying on his business upon
terms which the age prescribes through a number of concurrent

causes. Any reproach that may fall upon him he invites by
sometimes giving himself the airs of one belonging to an earlier

age, and claiming credit for acting upon principles that are

obsolete

An author, even if ho be an immortal genius, is, from the

economic point of view, a producer of raw material A publisher,

however eminent, is from the same point of view a middleman
who works up the author's raw^ material into a •saleable form and
places It upon the market The relationship between the two
IS one that occurs with great frequency m business, always giving

rise to efforts by each party to adjust the division of profits for

his own advantage If there be anything peculiar to the pub-
lishmg busmess it is that the party who m that business most
successfully adjusts matters for his own advantage is liable to

be chaiged by the other with some form of moral obliquity.

The diatribes of authors against publishers are familiar to every

one, and publishers on their side have '^ome hard things to say

about authors, though their sentiments are less piquantly and
less publicly expressed The publisher is usually a more or less

capable man of business, while the author is generally—though
there are verv notable exceptions—quite ignorant of business

and apparently incapable of learning the nidiments It neces-

sarily follows that the author, left to himself, accepts agreements

and signs contracts which are much less favourable than they
need be to his accjuisition of a due share of the profits jointly

made by himself and the publisher What makes his position

still worse is the circumstance that each author fights for his

own hand, whereas the publishers, although in competition with

one another, are also to some extent in combination

In these circumstances it occurred to Sir Walter Besant and
some others that a remedy for this inferiority in position might
lie found m a combination of authors for mutual help and
protection. After a troublesome period of incubation the

Society of Authors was established in London in 1883, with
Lord Tennyson as its first president, and with a goodly list of

35 vice-presidents It offered useful assistance to authors igno-

lant of business in the way of examining rontract‘j, checking

publishers’ accounts, revising their sometimes too liberal esti-

mates of costs of production, and giving advice as to the publishers

to be applied to or avoided in any given case It has no doubt
been of great service in cheiking the abuses of the publishing

trade and in compelling the less scrupulous among the publishers

to conform more or less exactly to the practice of the more
honourable On general questions such as that of copyright

it serves to focus the opinions of authors, though here it

champions their interests against the public rather than agamst
the publishers. But the society has never been an effective com-
bination of authors

,
and indeed the obstacles, material and moral,

to such a combination are so great as to render complete success

extremely improbable Nothing could better illustrate this

difficulty than the fact that, concurrently wuth the Society of

Authors, a totally different machinery for the furtherance of the

interests of authors came into existence. The “ literary agent ”

made his appearance about i88o. He is supposed to be an



630 PUBLISHING
expert in all matters pertaining to publishing and to the book

market. He takes the author b business affairs entirely into his

liarkb; utilizes the competition among publishers to sell the

author’s work to the highest bidder, checks accounts, estimates

and sales, keeps the author’s accounts for him, and charges a

commission upon the proceeds Here we have the author

fighting as of old for his own hand The only difference is that

he docs his fighting by proxy, hiring a stronger man than himself

to deal the blows on his account There is no question whatever
of solidarity with his fellow-authors, and the whole system is a

direct negation of the principle upfm w hich the Society of Authors
was founded.

On the other hand, both publishers and booksellers have long

had the disposUion, and to some extent the abilit)
,
to co-operate,

and the efforts of both sets of men have unfortunately been in

the direction of maintaining, if not raising, the price of books
to the public Since the formation of the Publishers' Association

m 1896 the publishing trade has been strongly organized on the

trade-union pattern, and its operations have been assisted by
the less powerful Booksellers’ Association Books, like many
other artides, are sold h> the makers at list prices, and the

retailer’s profit is furnished by discounts off these prices Under
such a system competition among retailers takes the form of

the sacrifice by the more enterprusing of a portion of their dis-

count They prefer a large sale at a low profit to a small sale

at a high profit It is always the desire of the less enterprising

to put an end to this competition by artificial regulations

compelling all to .sell at the same price

Many attempts have been made to destroy freedom of dealmg
in books In July 1850 twelve hundred Ixioksellers within 12 m
of the London Cicneral Post Office signed a sti mgent agreement

not to sell below a certain price This agreement was broken

almost immediately Another attempt was made in 1852 , but at

a meeting of distinguished men of letters resolutions were adopted

declaring that the principles of the Booksellers’ Association of

that period were opposed to free trade, and were tyrannic^xl and
vexatious m their opicrations The Times took an active part

in defendmg and enforcing the conclusions which they sanctioned.

'Ihe question was eventuallv referred to a commission, consisting

of Lord Campbell, Dean Milman and George Grote, which decided

that the r^ulations were unreasonable and inexpedient, and
contrary to the freedom winch ought to prevail in commercial

transactions An attempt was also made m 1869 to impose
restrictions upon the retail bookseller, but that also failed, maml>
by reason of the ineffective organization which the publishers

then had at command
Peeling their hands greatly strengthened by the establishment

of their Association, the publishers were emboldened to make
another effort to put an end to reductions m the selling price

of books After much discussion between authors, puUishers

and booksellers, a new scheme was launched on the ist of January

1900 Books began to be issued at net prices, from which no
bookseller was permitted to make any deduction whatever

This decree was enforced by the refusal of all the publishers

included m the Association to supply books to any bookseller

who should dare to infringe it in the case of a book published

by any one of them In other words, a bookseller offending

agamst one publisher was boycotted by all Thus, what is

known as the net system ” depended absolutely upon the close

trade union into which the publishers had organized themselves

The Booksdlers’ Association signed an agreement to charge the

full published price for every net book, but that body had no
real power to impose its will upon recalcitrant booksellers. Its

assent to the terms of the publishers merely relieved them of

the fear of active opposition on the part of the wholesale

booksellers and the large retail booksellers, mainly located in

Ixindon

All books were not issued at net prices even m 1910, though
the practice had extended enormously smee it began in 1900.

But the principle was apphed all round. In the case of such
books as six-shilling novels the discount price of four shillings

and sixpence was treated as the net price, and the usual penalty

was inflicted upon those who dared to sell at any lower price,

at all events within twelve months of the date of publication.

Owing to the fact that the net system was gradually mtro-
dured, net books and discount books being issued side by side

with discount books m the majority, the full effect of the innova-

tion was not immediately apparent But the establishment of

The Times Book Club m 1905 brought the svstem to thetest. That
Club aimed at giving to the readers of The Times a much more
prompt and copious supply of new books than could be obtained
from the circulating hbranes The scheme was at first very

favourably received by the publishers, who saw in it the promise

of largely increased orders for their goods They obtain^ these

orders, but then somethmg else happened whi^ thev had not
foreseen Of the books they issued the vast majority were of

only ephemeral interest For a few weeks, sometimes only for

a few days, everybody wanted to glance at them, and then the
public interest dwindled and died As the copies ceased to be

m demand for circulation the Book Club naturally tned to take

advantage of the buying demand, which always exists, though it

IS always repressed by the very high prices charged by publishers

in Great Britain The Book Club sold its surplus copies at

1 educed prices, and was obliged to do so, since otherwise it would
have been swamped with waste paper. But the authors and
publishers now rose in arms horgettmg that they had been
paid the full trade price for every copy, they said that the Book
Club w'as spoiling the market, and that a wholesale buyer had
no right to sell at the best price he could gel Hence arose what
came to be known as the Book War, between The Times and the

associated publishers and booksellers, the publishers withdrawing
their advertisements from The Times and domg their best to

refuse books to the Book Club. The conflict made a considerable

commotion, and the arguments on both sides w^ere hotly con-

tested It did not, however, alter the fact that the pubUc will not

pav high prices for books having no permanent value.

The Booksellers’ Association, dominated by the large book-
sellers m London and a few great towns, made common cause

with the Publishers’ Association Their interests were not

affected by the net system, and they saw m the Book Club an
energetic competitor The small booksellers up and down the

country are mjuriously affected, because it is more difficult than
ever for them to stock books on which there is a very small

margin of profit, and the sale of which they cannot any longer

push by the offer of a discount. Formerly, if a book did not sell

cit the full price, they could saenfioe their profit and even part

of what tliey paid for it, thus saving at least part of their mvested
capital. Now if a book does not sell at the net price thev have
to keep it so long that it is probably un.saleabls at any price aiid

forms a dead loss. Hence they c^uinol afford to stock books at

all, and that channel of distribution is blocked.

The cast-iron retail price is economically wrong. A book-

seller with a large turn-ova* m the midst of a dense population
can afford to sell at a small profit. He finds his rewani in

increased sales His action is good for the public, for the author,

and for the publisher himself, were he enlightened enough to see

It. But a small bookseller m a remote country town cannot
afford to sell at an equally low profit, because he has not access

to a public large enough to yield correspondmgly mcreased sales.

Yet both are arbitrarily compelled to sell (^y at a uniform
price fixed by the publisher What makes the matter worse
IS that there is no cast-iron wholesale price The small book-

seUer has to pay more for his books than the large one who buys
m dozens of copies Carnage on his small parcels often eats up
what profit is left to him* As he is not allowed to have booli
“ on sale or return,’* he has no chance whatever; and as a
distributing agency the small bookseller has become negligible

It is not a nece.ssary consequence of the net system that new
books should cost the public more than before If it has become
the practice to sell a ten-shillmg book for seven shillings and
sixpence, and if that practice be thought objectionable, the

obvious remedy, supposing pubhshers to have no other end in

view, is to publish the book at the price for which it is sold.

But the net system has been used to enforce the sale of the book
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at the published price ard nothing less, which obviously amounts
to compelling the public to pay more than befoie for the book

Agam, if the object were to banefit the retail bookseller by reliev-

11^ the pressure of competition, it is plain that after abolishing

di>counts the publishers would charge the same wholesale

prices as before to the booksellers But, on the contrary, they

have so adjusted their prices that the retailer gets no more

profit upon a book sold net than he formerly obtauied from a

book of tlie same published price after allowmg a discount

Thus the object and result of the net system is to mcrease the

profits of the publishers at the expense of the public This has

been accomplished at a time when paper is cheaper than at an>

previous period, and when machinery has reduced the cost of

composition, printing and binding to an almost equal extent

It IS a remarkable illustration ot the power of combination

among quasi-monopolists to raise the price of their commodities

even m the face of a hilling market

The Book War came to an end in 1908, but though the pub-

lishers and booksellers appeared m the result to have brought

the Book Club within terms which were satislac tory to them, the

whole situation had really been changed The public for the

first time had been educated Public attention had been forcibly

directed to the fact that there is no reason m the nature of

things why the price of books should increase, but on the con-

trary, every reason why they should be cheaper than at any

previous period A certain mystery which had hung over the

pubhslung trade was effectually dispelled The man m the

street learned that books priced to him at six shillings can be

producjed by the joint labours of the paper maker, the printer,

and the bookbinder for about sixpence, and that in many cases

the author gets little or nothing out of the difference Tliere

followed a quickening of the public demand for literature at

reasonable prices, and enterprising people were found to meet

the demand A vast quantity of good literature, much better

than nmc-tenths of what is written to-day, has been bi ought

within reach of persons of the smallest incomes Hundreds of

standard works have appeared m convenient and readable

editions at a shilling, at scvenpcncc and even sixpence per

volume These cheap editions have an enormous sale, not only

because they are low in price, but because they have permanent

value, hor the cost of a novel which he will never look at twice,

and which perhaps was hardly woith reading once, a man may
obtain half a dozen books that have stood the test of time, and
that will become the valued companions of his leisure He gets

them too in a form suited not only to his purse, but to the limited

storage accommodation at the disposal of the mass of modern

readers, who can neither buy nor house the stately editions

that adorn the libraries of the wealthy Thus, m respect of

the large class of books read for recreation, we have reached

the paradoxical position that cheapness and excellence go

hand-in-hand, and that the disparaging adjective frequently

linked with “ cheap is more properly associated with dear and

pretentious

Nor does the counter movement stop even here There is a

growing tendency to bring out books of current production m
cheap editions, and also to publish the original edition at prices

which must give a painful shock to the authors of the net

system Cheap magazmes, and the feuilletons which newspapers

are adoptmg from French practice, make considerable inroads

upon the province of the six-shillmg novel
,
and as regards more

serious books the newspapers now give an amount of information

about their contents which goes far to console the public for

the prohibitive prices of the books themselves These move-

ments are developing and will continue to develop, seriously

interfering with the plans of those who devised the net system

ITie combination publishers have never understood that, apart

from the very small percentage of works which make real addi-

tions to the sum of knowledge or of geninne Irterari^ achievement,

the reading of the books they turn out is a pastime, which has

to compete m public favourwith a great variety of other pastimes

They have chosen to make their form of recreation extremely

expensive, with the double result that the public turn to others,

and that even their own is increasingly supplied by cheaper
agencies

There are certain classes of books which must always be
relatively expensive, because they appeal only to students of

some particular branch of science or ot art or of literature,

whose number is not great But these arc books of enduring
value Their price is justified not only by their prolonged
service, but bv the erudition or the exceptional qualities which
go to the writmg of them, as well as by the frequently excep-
tional cost of producing them But as regards the vast output
of books which merely amuse an idle hour, the existence of a
large body of readers is the onl> excuse for their appearance,
and if they cannot be produced at a low^ price ensuring an exten-

sive sale they ought not to be produced at all Thus there is

more tlian a mere money question involved m the contention
about price. An artificial system of prices leads to the printing

of a vast quantity of trash, wbicU demoralizes the reading public

and lb a serious obstacle to the success of the better books, buch
a system operates, in fact, as a protective duty m favour of

mediocrity and even of something worse. It is no defence of

such a system that it panders to the vanity of incompetent
scribblers, and enables publishers to make money by soiling paper
that had better have been kept clean.

A rational system of prices would automatically solve .some

of tlie difficulties of the book-world. If a book is selling by tens

of thousands of copies, as ev ery book printed for pastime ought
to do, It would not matter at what price any large buyer chose to

resell his purchases They would onl> be a drop in the bucket,

and all the contention about second hand prices would disappear.

Then there is the troublesome system of “ remainders,” that

IS to say, the unsaleable copies of thousands of books published

every year The editions are small enough—probably not more
than one thousand copies—yet, in spite of arculating hbranes,
a third or a half of that modest number remains in the ware-

houses of the publishers. Sometimes they arc sold for about the

cost of their flimsy covers, sometimes they simply go to be
reduced to their oiiginal pulp at the paper mills. If a book has

any sale jusUfymg its production, there will be no question of

remainders, supposing Its supply to have bwcn regulated b> the

most ordinar}^ prudence The sale of such a book never stops

dead, and any small surplus of copies can alwa) s be got rid of at a
small reduction m price

Towards the end of the 19th century came a large influx mto
Ivngland of AmerKun literature, ci>pccially fiction. Not only

was there a growing appreciation of many American writers,

but Uie attractive “ get-up ” of Amenc'an books made its influ-

ence felt upon the British market Some of the American
methods of clistiibiition were also introduced mto Great Britain,

but at first witli only partial success The most successful

effort was the sale of important expensive works through the

medium of newspapers Canvassing, which was a common
method of distributmg books in the United States, met with
little support 111 the United Kingdom, although about the

middle of the 19th century a large tr^e was done through
England and Scotland by canvassers, who sold in numbers and
parts such works as Family Bibles, Daily Devotions, Lives of

Christ and Foxe’s Book of Martyrs

The methods oi publishing in America arc sumlar to those adopted
in Great Britain, but the chscount to the booksellers is generally
given pro rata accoiding to the number purchased It is, however,
m respect of the means of distribution that the systems of the two
countries difler most In America the general stores to a large
extent take the place of the English bookseller, and by their energy
and oxtensne a(ivcrtising a wider public is served In the distribu-
tion of fiction the American plan of booming a book by copious
advertising, although expensive, is often the means of mducmg
a large sale, and of brmgmg an author's name before the public
In 1901 the net system, as adopted in Great Bntam^ w'as portiaUy
introduced mto America
The continental methods of pubhslung and distributing, especi-

ally m Germany, differ, in many respects very materially, from those
ol Great Britam. In even the smaUest German towns there is

a bookseller who receives on saJe„ immediately upon pubhcatioa.
a supply of such new books as he ©r the publisher may think suitable

to lus class of book-buyers The bookseller submits these books
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to his customers, and by thi*! method most books issued arc at
once placed at the disposal of any buyer interested m the particular

subject The large sums spent in other countries upon advertise-
ments are thus sav cd At the book fairs held in Leipzig at Easter
and Michaelmas the accounts for books sent on sale arc made up
and paid In France all books have to be licensed before publica-
tion but the methods of publication differ little from those of other
continental countries, in all of which book prices arc much lower
than in England

PUCCINI, GIACOMO (1858- ), Italian operatic composer,
was born at Lucca, of a family already distinguished in music,

his great-great-grandfather Giacomo, great-grandfather Antonio,

grandfather Domenico, and father Michele, being all wdl known
in the art. He was educated at the Milan Conservatoire, and
in 1884 his opera Le Villi was performed at the Teatro del

Verme In 1889 his Edgar was performed at La Scala, and m
!

1893 his Manon Lescaut in Turin. But it was the production
!

of La Boheme in Turin m 1896 that made him famous, and this

opera had a great success everywhere. Tosca followed m 1900,
j

and in 1904 Madama Butterfly confirmed the highest opinions i

of his talent. I

PUCHTA, GEORG FRIEDRICH (1798-1846), German jurist,
|

born at Kadolzburg in Bavaria on the 31st of August 1798, i

came of an old Bohemian Protestant family which had immi-

grated into Germany to avoid religious persecution IIis

father, Wolfgang Heinrich Puchta (1769-1845), a legal wTiter and
district judge, imbued his son with legal conceptions and princi-

ples From 1811 to 1816 young Puchta attended the gymnasium
at Nuremberg, where be acquired a taste for Hegelianism

In 1816 he went to the universiU of Erlangen, where, in

addition to being initiated by his father into legal practice, he
fell under the influence of the writings of Savigny and Niebuhr
Taking his doctor’s degree at Erlangen, he established himself

here m 1820 as pnvatdozenty and in 1823 was made professor

extraordinary of law In 1828 he was appointed ordinary

professor of Roman law at Munich In 1835 he was appointed

to the chair of Roman and ecclesiastical law at Marburg, but he
left this for Leipzig in 1837, and m 1842 he suc( ceded Savigny at

Berlin In 1845 Puchta was made a member of the council of

state (Staatsrat) and of the legislature commission {Gesetz-

gebungskmnmtsston) He died at Berlin on the 8th of January
1846 His chief merit as a jurist lay in breaking with past

unscientific methods in the teaching of Roman law and in

making its spirit intelligible to students. Among his writings

must be especially mentioned Lehrhuch der Pafidekten (Leipzig,

1838, and many later editions), in which he elucidated the dog-

matic essence of Roman law in a manner never before attempted

;

and the Kursus der Imtitutionen (Leipzig, 1841-1847, and later

editions), which gives a clear picture of the organic dc\dopment
of law among the Romans Among his other writings are Das
Gewohnheitt^recht (Erlangen, 1828-1837), and Einlextung in das

Recht der Ktrche (Ixipzig, 1840).

Puchta's Kletne ziviltshsche ^chnften (posthumously published 111

1851 by Professor A A Fncdnch Kudorff) is a collection of thirty-
eight masterly essays on various branches of Koman law, and the
preface contains a sympathetic biographical sketch of the jurist

See also Zeher, Vber die von Puchta der Darstellung des romtschen
Rechts zu Grunde gelegten rechtsphtlosophtschen Anstchten (1853)

PtiCKLER-MUSKAU, HERMANN LUDWIG HEINRICH,
Furst Von (1785-1871), German author, was born at Muskau
in Lusatia on the 30th of October 1785 He served for some
time m the bodyguard at Dresden, and afterv/^ards travelled

in France and Italy In 1811, after the death of his father,

he inherited the barony of Muskau and a considerable fortune

As an officer under the duke of Saxe-Weimar he distinguished

himself m the war of liberation and was made military and civil

governor of Bruges After the war he retired from the army
and visited England, where he remained about a year In 1822,
in compensation for certain privileges which he resigned, he was
raised to the rank of Burst by the king of Prussia Some years

earlier he had married the Grafin von Pappenheim, daughter of

Furst von Hardcnberg; in 1826 the marriage was legally dissolved

though the parlies did not separate He again visited England
and travelled m Amciica and Asia Minor, living after his

return at Muskau, which he spent much time in cultivating and
improving. In 1845 he sold this estate to Prince Frederick of

the Netherlands, and, although he afterwards lived from time

to time at various places in Germany and Italy, his principal

residence was his seat, Schloss Branitz near Kottbus, where he

laid out splendid gardens as he had already done at Muskau
In 1863 he was made an hereditary member of the Prussian

Herrenhaus, and in 1866 he attended the Prussian general staff

in the w'ar with Austria. He died at Branitz on the 4th of

I

Februarv^ and, in accordance with instructions m his will,

I his body was cremated As a writer of books of travel he held

a high position, his power of observation being keen and his style

lucid and animated His first work was Briefe eines Verstorhenen

(4 vols
, 1830-1831), m which he expressed many independent

judgments about England and other countries he had visited

and about prominent persons whom he had met Among his

later books of travel were Semilossos vorletzter Weltgang vols
,

1835), Semtlasso tn Afrtka(s vols., AusMehemed-Alts Retch

(3 vols
, 1844) and Die Ruckkehr (3 vols

, 1846-1848) He was
also the author of Andeutungen uber Landschafisgarineret (1834)

See Ludmilla Assing, Ptichler-Muskau^ Briefwechsel und Tage-
htuhtr (9 vols 187^-1876), Fur^t Hermann von Puckler-Muskau
(1873), and Vl.\zo\(\, FiirSt Hermann von rUckler-Muskau in seiner

Beaeutung fiir die htldende Gartenkunst (1874)

PUDDING, a term, now of rather wide application, for a dish

consisting of boiled flour enclosing or containing meat, vegetables

or fruit, or of batter, rice, sago or other farinaceous foods boiled

or baked with milk and eggs Properly a pudding should be one

boiled in a doth or bag There arc countless varieties, of which

the most familiar are the Christmas plum-pudding, the Yorkshire

pudding and the suet pudding The word was originally and

I IS still so used in Scotland for the entrails of the pig or other

I

animal stufTed with meat, minced, flavoured and mixed with

oatmeal and boiled The etymology is obscure. The French

boudtn occurs in the Scottish original sense at the same time as

podtng (13th (entury) in F^nglish Boudtn has been connected

with Italian bold0ne dnd Latin botidu^, sausage, but the origins

ot these words are (juile (loubtful Attempts have been made to

find the origin in a stern pud-, to swell, cf “ podgy,” L Ger

Pudde-wurst, black-pudding, 8^1

PUDSEY, a municipal borough in the Piidsey parliamentary

division of the West Riding of Yorkshire, England, 6 m W by S

of Leeds, on the Great Northern railway Pop (1891), 13,444,

(1901), 14,907 The principal buildings are the (huich of St

I^wrence in Gothic style, erected m 1821, and the mechanics’

institute, a fine buiUhng, comprising class-rooms, a library, a

public hall and a lecture hall. A public park was opened in

1889 The town has an important woollen trade and possesses

dyeing and fulling mills Part of the pcinsh, Tyersall, is in the

borough of Bradford Pudsey is mentioned m Domesday It

was sold by Edward II to the Calverley family, from which it

passed to an ancestor of the Milners. The town was incor-

porated in 1899, corporation consists of a mayor,

! 6 aldermen and 18 councillors. Area, 2399 acres

I PUDUKKOTTAI, a state of southern India, in subordination

to Madras, lying between the British districts of Tanjore and

Madura Area, 1100 sq m. Pop (1901), 380,440, showing an

increase of 2 % in the decade The state consists mainly of

an undulating plain, nowhere of great fertility and m many parts

barren, it is interspersed with rocky hills, especially in the south-

west Granite and laterite are quarried, red ochre is worked,

and silk and cotton fabrics, bell-metal vessels and perfumes are

among the principal manufactures There is also some export

traxle in groundnuts and tanning bark The chief, whose title

is tondaman, is of the Kalian or robber caste. His ancestors

icceived a grant of territory for loyal services to the British

during the wars in the Carnatic at the end of the iSth century

Estimated gross revenue, £80,000, no tribute The state has

for some years past been well administered under a council,

with a representative assembly. The town of Pudukkottai

had a population m 1901 of 20,347 It is well laid out, and

contains several fine new buildings.
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PUEBLA, a state of Mexico, occupying the south-east

angle of the great central plateau, or that part of it known
as the Anahuac table-land It is bounded N. and E. by the

state of Vera Cruz, S by the states of Oaxaca and Guerrero,

and W. by the states of Morelos, Mexico, Tlaxcala and Hidalgo

Area, 12,204 sq m. Pop. (1900), 1,021,133, largely civilized

Indians Lofty mountains overlook the plateau from the

north-east and west, three of the highest peaks, Orizaba,

Popocatepetl and Ixtaccihuatl rising above the permanent
snow-line, while another, Malmche, hits its isolated mass

nearly to that limit In the south the table-land breaks away
and long fertile valleys lead downward toward the warm
southern plains. The central table-land forms part of the

watershed between the eastern and western drainage systems,

some of the streams in the noith and south-east emptying
into the Gulf of Mexico, while the Atoyac, which has its

source in Tlaxcala, crosses the state and discliargcs into the

Pacific through the Mescala Puebla has a temperate, healthful

climate, one of the best in Mexico The soil is generally fertile

and the rainfall abundant Agriculture is the principal industry^

The Mexican, Interoceanic and Mexican Southern railways cross

the state and afford ample transportation facilities

PUEBLA (full title La Puebla de los Angeles, and more recently,

Puebla de Zaragoza), a city of Mexico and capital of the state ot

the same name, on the banks of the Atoyac River, 60 m S E of

the city of Mexico, with winch it is connected by two lines of

railway Pop (1900), 93,152, including a large percentage of

Indians Its railway connexions put it in daily communication

with the national capital, Vera Cruz, Pachuca, Oaxaca, and the

terminal ports of the Tehuantepec railway—Coatzacoakos and

Salma Cruz The ( ity is built on a broad health) plain, about

7200 ft above sea-level It is well provided with street railway s,

electric and gas illumination, water and drainage The great

Done cathedral, about 165 x 320 ft., is perhaps the finest ecclesi-

astical building in Latin America It was begun about 1552,

but not completed until 1649 Among other churches, famous
for their lavish decorations, are those of San Jose, San Cristobal,

Santa Catarina and San Domingo The “ Teatro Pnn( ipal,’^

built in 1790, is said to be the oldest existing theatre on the con-

tinent. There are two other theatres, and an immense bull-ring

Among the more conspicuous public buildings are the palace of

justice, the building of the state legislature, a school of medu me
to which IS attached the Palafoxiana Library of over 100,000

volumes, an academy of fine arts, and the national college

At Fort Guadalupe, near the city, there are several hot sulphur

sprmgs, which are used for medicinal baths. Puebla is one of

the busiest manufacturing cities m Mexico, and among its

products are cotton and woollen textiles, soap, glass, straw hats,

pottery and leather goods There ai e also some large foundries

Puebla was founded in 1532 by Sebastian Ramirez de Puenleal,

archbishop of Santo Domingo, and the celebrated Franciscan

friar Toribio Motolmia. In 1550 it became the see of the bishopric

originally created m 1526 at Tlaxcala The appellation “ de los

Angeles, whuh is now practically dropped, originated in a
popular belief that during the building of the cathedral two
angels every night added as much to the height of the walls as

the workmen had completed on the preceding day Its present

title was given in honour of General Ignacio Zaragoza (1829-

1862), who successfully defended the city against the first French
attack in 1862. It was captured m the following year by the

French, and then by the Mexicans under Porfino Diaz in 1867
In the war between Mexico and the United States it was captured

by General Winfield Scott and was his headquarters from June to

August 1847.

PUEBLO, a city and the county-seat of Pueblo county, the

second largest city of Colorado, U.S A , and one of the most
important industrial centres west of the Missouri river, situated

on the Arkansas nver, about 120 m. S. by E. of Denver. Pop.

(1890), 24,558 j (1900), 28,157, of whom 4705 were foreign-bom,

1250 being Austrian, 587 German, 529 Italian, 415 Irish,

391 Swedish, 385 English and 341 English Canadian, (1910
census), 44,395. It IS served by five great continental railway
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systems—the Denver & Rio Grande, the Atchison Topeka &
Santa he, the Missouri Pacific, the Chicago Rock Island &
Pacific and the Colorado & Southern, giving it altogether a

dozen outlets It lies about 4680 ft. above the sea, m a valley

at the junction of the piairies with the foothills of the Rockic*?,

on both banks of the Arkansas river, near its confluence with

Fountain Creek
,
the city has an exceptionally good climate and

attracts many winter visitors 1 here are a state insane asylum
and four liospitals, of which the Mmnequa Hospital (for the

employes of the Colorado Fuel and Iron ('o ) and St Mary’s
Hospital are the most notable Among the public buildings are

the Mc( lelland public library (1891) and the court-house, the

latter of wliite stone quarried in the vicinity. Ihe Mineral

Palace (1891), having a roof formed of twenty-eight domes, in

the northern part of the city, ( ontains a collection of the minerals

of the state Pueblo is chiefly an mdu^trlal city, and is often

called the Steel City, or the Pittsburg of the West. C heap fuel is

furnished by the excellent coal of Canyon City (about 30 m west),

Walscnburg (about 40 m south-west) and Trinidad (about 75 m
south). Petroleum deposits in the immediate vicinity are of grow-
ing importance Fluxing material is only about 50 m aw'ay,

around Cnpple Cre ek The rich rwer valley yields abundant crops

of alfalla, sugar beets, cantaloupes, apples and peaches, and the

dry lands behind its shores prove fertile under irrigation or under
the Campbell system of dry farming, on the plains livestock

interests are important In 1905 Pueblo’s total factorv products

were valued at $2,197,293 (an increase of 52 6 % since 1900),
if tlic output of thegieat smelting aiul refining establishments

just outside the city limits had been included, the value would
have been (onsiderably larger Pueblo is the greatest smelting

centre west of the Missouri and probably the greatest in the

United States The bulk of the steel rails used on western

railways are from the nulls of the Pueblo district

Pueblo was originally a Mexican settlement A consideiable

bod) of Mormons settled here temporarily on their way to Utah
m 1846-1847, and a trading post was established m 1850, but

the site, owing principally to Indian troubles, had been practically

abandoned before 1858, when another settlement was made on
the hontaine qui Bouille, or Fountain Creek Two years later

Pueblo was surveyed and platted The first railway—the

Denver & Rio Grande—came through in 1872 Pueblo was char-

tered as a city m 1870, and again, with an enlarged area, in 1887.

PUEBLO INDIANS, the Spanish name = village) for

the town-buildmg tribes of American Indians of the Keresan,

Shoshonean, Tanoan and Zunian stocks, who^e representatives

are now practuall) confined to New Mexico and Arizona For-

merly they had a far greater range. 'J'hey were alike in their

sedentary agricultural characteristics, and had not the warlike

disposition of the Plains Indians Their modern history begins

with their discovery in 1539 by Father Marcos de Niza. In the

following year they were subdued by Francisco Vasquez de

Coronado Two years later they made a successful revolt,

but in 1586 they had again to submit In 1680 they once more

relielled, but b) 1692 they were finally conquered Their houses

are communal, generally but one structure for the whole village

These houses are sometimes built of stone, but oftener of adobe,

several storeys high, each storey receding from the one below.

The common plan is a hollow square or curved figure, though m
some cases the form of a p> rarnid is followed A feature of each

town IS the underground chamber used for tribal ceremonies.

Many of the towns are built on high table-lands inaccessible

except by steep trails. The Pueblos are a short, sturdy type
of American Indians, very active, but mild-mannered and
much darker than those of the plains They are farmers and
herdsmen, and are skilful in basket-work, weaving, pottery

and carving They are notable for their highly developed cere-

monial customs, and their blankets and earthenware are

decorated with religious symbolism.

PUELCHE, a tribe of South American Indians of Aiaucanian

stock. Their home is the Pampas region of southern Argentina

around the Colorado river They are chiefly nomadic, breeding

cattle and horses, and lead a wild, lawless life.
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PUEIITBAHEAS,atownof north-western Spam in the province

of Pontevedra; on the Tuy-Santiago de Compostella railway and
on the nver Tea, a right-hand tributary of the Miho Pop

(1900), 13,4^2 Puenteareas is the chief town of a fertile hilly

region, winch produces wme, gram and fruit, and contains many
cattle farms. The mdiibtries of the town itself are porcelain

manufactures, tanning and distilling. Close by are the rums of

the castle of Sobroso, which played an important part m the

medieval civil wars

PUENTE GENIL9 or Puente Jenil, a town of southern Spam,
m the province of Cordova ,

on the right bank of the river Genii

or Jenil, a tributary of the Guadalquivir. Pop (1900), 12,956

Puente Genii is on the Cordova-Malaga railway, and is the

starting-pomt of the line to Linares. A bridge across the Genii,

from which the name of the town is derived, jouis the lower part

of Puente Genii with the higher, which is built on rising ground

extending to the olive groves above There are sevei al convents,

schools for pnmary and higher education, hospitals, a municipal

library and a theatre The principal industry is the manu-
facture of olive oil There are also flour-muls and linen factories

The alhondtga or pe-^manent market is always well stocked with

gram, vegeUibles and livestock.

PUERPERAL FEVER (Lat pucfpera, from puer, child, and

parere, to bring forth), the name given to the varieties of general

infection, long regard^ as a specific disease (‘' child-bed fever,’'

** lymg-in fever ”), to which women arc subject after parturition,

owmg to the genital tra< t being peculiarly exposed, in septK

surroundings, to the invasion of pathogenic bacteria (see Sepsis)

Owing largely to the labours of I P. SemmelvveibS {q v
)
the grave

mortality formerly attending this condition has been enormously

reduced; and the necessity of rigid cleanliness in the treatment

of lying-m cases is fully recognized When unhappily this is

not the case, and infection takes place, its complications must

be treated according to the circumstances, antiseptic douching

being employed, or preferably curetting the endometrium with

a sharp curette and swabbing with disinfectant solution. In

definitely septicaemic cases antistreptococcic semm may be

useful

PUERTO CABELLO) a city and port of Venezuela, in the state

of Carabobo, 20 m N by W of Valencia, the capital of the state.

Pop, (1891), 10,145. Puerto Cabello has railway connexions

with Valencia and Caracas. It stands on a small peninsula

which partly shelters a large bay, called “ Ciolfo Triste,” by
the early Spanish navigators After La Guayra the harbour is

the pnncipal port of Venezuela, and it is provided with mole,

wharves, railway communication with the interior, and other

facilities for the handling of merchandise and produce The
town and harbour were strongly fortified in colonial times, but

the port defences were greatly dam^^cd in 1902 in a bomWd-
ment by some German vessels of the allied blockading fleet

Among the exports are coffee, cacao, d>ewoods, hides, skins,

and copper ores Puerto Cabello suffered much m the War of

Independence, changing hands several times and remaining

in the possession of Spam down to 1823

PUERTO CORTES (Cortez or Caballos), a seaport on the

Atlantic coast of Honduras; in 15° 51' N. and 87® 56' W., at

the noithern terminus of the transcontinental railway from

Fonseca Bay, and near the mouth of the nver Chamalecon

Pop (1905), about 2500. The harbour, an inlet of the Gulf

of Honduras, is deep, sj^nous and secure, and there is a railway

pier at which vessels can load and discharge. The exports

include bananas, coffee, cabinet woods, rubber, sarsaparilla,

livestock, deerskins and gold The harbour was discovered

in 1527 by Gonzalo d’Avila, and the town was founded a few
^rears later by order of Hernando Cortes, from whom it derives

Its name.
PUERTO DK SANTA MARIA^ a seaport of southern Spam,

in the province of Cadiz, on the right bank of the river Guadalete,

with a station on the railway from Cadiz to Seville. Pop.

(1900), 20,120. Puerto de Santa Maria, commonly called El

Puerto/' IS probably the Menesthei Portus of I^olemy, Its

most important industry is the wine trade; there are also glass,

liqueur, alcohol, starch and soap manufactures. The pnncipal

buildings are a Moorish citadel, a Gothic church founded in the

13th century,a Jesuit college,and a bull-nngwhich accommodates
12,000 spectators. The town is noted for its bull-fights, that

given here in honour of Wellmgton being the subject of the
considerably idealized description m Byron^s Chtlde Harold

PUERTO PRINCIPE (offiaally, Camaguey), a city and the
capital of the province of Camaguey in east-central Cuba, about

528 m E S E. of Havana. Pop. (1899), 25,102, (1907), 29,616

In addition to the axis-railway of the island, which connects

It with Havana and Santiago, the aty has connexion by a branch
line with Nuevitas Puerto Principe lies on a broad plam about
equally distant from the north and south coasts of the island,

and between two small rivers, the Tinima and Hatibonica
In appearance it is one of the most ancient of Cuban towms
Many of the chiin hes, amvents and other ecc Ic'-iastical establish-

ments were built in the second half of the i8th century, some
m the first half, and some parts of the original cathedral of 1617
have probably suivived later alterations and additions. Some
of the bridges, tcxi, built in the 18th century, aie picturesque

The city hall was begun m 1733 There is a provmcial institute

for secondary education The uty is the seat of a court of appeal

Puerto Principe is connected by railway, 47 m long, with its

port, Nuevitas (pop in 1907, 4386), which is on the north side

of the island and has a spacious land-locked bay of good depth,

approached through a break in the ofl-lymg coral keys and a

narrow canyon entrance About 50 m south of Puerto Piincipe

IS Santa Cruz del Sur (pop in 1907, 1640) on the south coast

Cabinet woods, fruit, tobacco, sugar, wax, honey and cattle

products are the leading (xporls In 1514 Diego Velasquez

founded, on Nuevitas Bay (then known as the Puerto del Principe),

a settlement that was moved in 1515 or 1516 to the site of the
present city of Puerto Principe (or Santa Maria del Puerto del

Principe) From very early times the surrounding plains were

given over to horse and cattle raising As early as the beginning

of the 17th centuiy Havana depended on this supply to furnish

the fleets of royal ships which monopolized trade between Spain

and America From ver\ early times, too, a prosperous clan-

destine trade was maintained with Providence, the Bahamas,
and especially with Cuia9oa and Jamaica (after its capture by
the English in 1655) Alter the capital, Puerto Principe was
the richest prize of the island when it was captured and plundered

in 1668 by a force of Frenchmen and Englishmen under Henry
Morgan, the buccaneer In the 18th century land grants and
illicit trade led to serious disturbances In 1775 Nuevitas was
resettled, and in 1780 was made a legal {Jiabiliiadd) port. After

the cession of Santo Domingo to France m 1800, the Real

Audiencia, the supreme court of the Spanish West Indies, was
removed to Puerto Princ ipe A superior audienaa was created

for Havana m 1838, but the older court continued to exist

throughout the Spanish period Puerto Principe boasts of being

the most Creole of Cuban cities It wa*> prominent in the war of

1868-78 and m the disaffection preceding and following it.

PUERTO REAL, a seaport of southern Spain, m the provmce
of Cadiz; on the north shore of the inner arm of the Bay of Cadiz

and on the Seville-Cadiz railway Pop (1900), 10,535 Puerto

Real (Port Royal) is the Portus Gadttanus of the Romans, and
IS probably the most ancient tradmg-sLation on the Bay of Cadiz

It owes its modern name to the fact that it was rebuilt in 1488
by Ferdinand and Isabella, The port has good quays, a dry

dock of the Spanish Transatlantic Company, connect^ with

their important works, and safe anchorage close to the wharves
for the largest steamers. The town has fine squares, and broad,

well-built streets, a handsome town hall, many schools, a bull-

rmg, several convents, and a 16th-century Gothic parish church,

with three naves and a remarkable atrium. There is an active

trade in wme and oils; other industries are the construction

and repainng of ships, and the production of salt.

PUFENDORF, SAMUEL (1632-1694), German jurist, was bom
at Chemmtz, Saxony, on the 8th of January 1633. His father

was a Lutherjwi pastor, and he himself was destined for the

ministry. Educated at Grimma, he was sent to study theology
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at the university of Leipzig. Its narrow and dogmatic teaching

was profoundly repugnant to him, and he soon abandoned it

for the study of public law. He went so far as to quit Leipzig

altogether, and betook himself to Jena, where he formed an
intimate friendship with Erhard W^eigel the mathematician,

who?e mfluence helped to develop his remarkable independence

of character. Pufendorf quitted Jena in 1637 and became a

tutor an the family of Petrus Julius Coyet, one of the resident

ministers of Charles Gustavus, king of Sweden, at Copenhagen.
At this time Charles Gustavus was endeavouring to impose upon
Denmark a burdensome alliance, and m the middle of the

,

negotiations he brutally opened hostilities. The anger of the
j

Danes was turned against the envoys of the Swedish sovereign

,

Coyet, it IS true, succeeded in escaping, but the second minister,

Steno Bjelke, and the whole suite were arrested and thrown mto
prison. Pufendorf shared this mrsfortune, and was subjected

to a strict captivity of eight months’ duration. He occupied

hmiself dunng this time in meditatmg upon what he had read

m the works of Grotius and Hobbes. He mentally constructed

a system of universal law , and, when, at the end of his captivity,

he accompanied his pupils, the sons of Coyet, to the university

of Leiden, he was enabled to publish, in i66t, the fruits of his

reflectionis under the title of Elementa jurisprudenttae unwersaliSy

librt duo. The work was dedicated to ( harles Louis, elector pala-

tme, who created for Pufendorf at Heidelberg a new chair, that of

the law of natuie and nations the first of the kind m the world

In 1667 he wrote, with the assent of the electoi palatine, a tract,

De statu impent germania yliber unm. Published under the cover

of a pseudon} m atGeneva in 1667, it was supposed to be addressed

by a gentleman of Verona, Severinus de Monzamhano, to his

brother Laehiis The pamphlet made a great sensation Its

author directly airaigned the organization of the Holy Roman
Empire and exposed its feebleness, denounced m no measured
terms the faults of the hoiu^e of Austua, and attacked with

remarkable vigour the jxilitics of the ecclesiastical princes

Before Pufendorf, Philipp Bogislaw von Chemnitz, publicist

and soldier, had written, under the pseudonym of Hippolytus

a Lapide,’^ De raitone status m tmperto nostro romano-getfnamco
Inimical, like Pufendorf, to the house of Austria, Chemnitz

had gone so far as to make an appeal to France and Sweden
Pufendorf, on the contrary, rejected all idea of foreign inter-

vention, and advocated that of national initiative In 1670

Pufendorf was called to the university of Lund His sojourn

there was fruitful In 1672 appeared the De jure naturae et

gentium, Itbrt octo, and in 1675 a r&umi of it under the title of

De offiax) hormms et cwis

In the De •jure naturae et gentium Pufendorf took up in gicat
measure the theoncs of Grotius and sought to complete thcia by
means of the doctrines of Hobbes and of his own ideas His first

important point was that natural la\/ docs not extend beyond the
limits of this life and that it coniines itself to regulating extcnial
acts He combated Hobbes's conception of the state of nature
and concluded that the state of nature is not one of war but of

peace. But this peace is feeble and insecure, and if something
else does not come to its aid it can do very httlc for the preservation
of mankind As legards public law Pufendorf, uhile recognizing

m the state (civitas) a moral pci son (persona moralts), teaches that
the will of the state is but the sum of the mdividual wills that
constitute it, and that this association explains the state In this

a prion conception, in whicli lie scaiccly gives proof of histoucal
insight, he shows himself as one of the precursors of

J J Rousseau
and of the Contrat social Pufendorf powerfully defends the idea
that international law is not restricted to Christendom, but con-
stitutes a common bond between all nations because all nations
form part of humanity.

In 1677 Pufendorf was called to Stockholm as histonographei

-

royal To this new period belong Etnleitung zur Histone der

vornehmslen Reuhe und Staatm, also the Commentanum de rebus

suecicts, librt XXVI

,

ah expedittone Gustavt Adolpki tegis tn

Gefmamam ad ahdicaitonem usque CkrtsHnae and De r^us a
Carolo Gustavo gestts In his historical works Pufendorf is

hopelessly dry
,
but he professes a great respect for truth and

generally draws from archives. In his De habitu reltgionis

chnsHanae ad mtam avilem he traces the limits between ecclesi-

astical and civil power. This work propounded for the first

tunc the fio-called ‘‘ collegial theory of church government
{KolLegialsystem), which, developed later by the learned Lutheran
theologian OwLstoph Mathaus Pfaff (1686-1760), formed tlie

basis of the relations of church and state in Germany and more
especially m Prussia.

This theory makes a fundamental distinction l>etween tlie supretmc
jurisdiction in ecclesiastical matters (Kifchenlioheit or jus ctrea

sacra), winch it conceives as inhcicnt in the power of the stale
in respect of every rehgious communion, and the ecclesiastical

power (Ktrehengewaft or jus in sacra) inherent in the church, but
m some cases vested m the state by tacit or expressed consent of
the ecclesiastical body The theory was of miportanco because,
by distinguishing church from state while preserving the essential

supremacy of the letter, it prepared the way for the principle of

toferation It w^as put into practice to a certain extemt in Pivissia

in the 18th century, but it was not till the political clianges of

the loth century led to a great mixture of confessions under the
various slate governments that it found universal acciptancc .n

Germany The theory, of course, has found no acceptance in the
Roman Catholic < hurth, but it none the less rradc it possible for

the ITotcslant govcrainents to make 0 working compromise with
Rome in respect of the Catholic Church established in thtir states

In 1688 Pufendorf was called to the seivue of Fredericlv

William, elector of Brandenburg He accepted the call, but he had
no sooner arrived than the elector died His son Frederick III.

fulfilled the promises of Ins father, and Pufendorf, historio-

grapher and privy councillor, was instructed to write a history

of the Elector Frederick William (De rebus gestts I^redena

WHhelmi Magni) Ihc king of Sweden did not on this account

cease to testify his goodwill towards Pufendorf, and in 1604
created him a baron In the same year, on the 26th of October,

Pufendorf died at Berlin and was buried m the church of

St Nicholas, where an inscription to his memory is stiU to

be seen

Pufendorf was at once philosopher, lawyer,economist, historian

and statesman His influence was considerabU , and he has left

a profound impression on thought, and not on th.at of Germany
alone But the \ alue of his work was much imdcT-esiimated by
postentv Much of the responsibility for this injustice rested

with Leibnitz, who would never recognize the incontestable

greatness of one who was constantly his ad\ersary, and whom he
dismissed as “ vir paruni jurisconsultus ot minimc philosophus.’'

It was on the subject of the pamphlet of Severm is de Monzam-
bano that their quarrel liegan The conservative and timid

Leibnitz was beaten on the battlefield of politics and public law,

and the aggressive spirit of Pufendorf aggravated yet more the

dispute, and so widened the division. From that time the two
writers could never meet on a common subject without attacking

each other.

See H von Trcitschkc, “ Samuel von Pufendorf," Preusstsche

JahrbUcher (1875), xxxv 014, and xxxvi Oi, Bluntschli, Deutsches
Staats~WdrUrbuch, vul 424, and Geschtchte des allgemcinen Staats^

rtchts und der Pohtik, p 108, Lonmer, I he Institutes of the Law oj

Nations, i 74, Droysin, " 7ur Kritik Pufendorfs " m his Ahhand-
lungen zur neuenn Geschtchte, Roscher, Geschtchte der Nationat-
Oekonomik in DtuUckland, p 304, Franklin, Das deutsche Retch
nock Severinus von Monzambano

PUFF-BALL, m Ixitany, the common name for a genus of

fungi (known botanically as Lycoperdon), and so callc*d because

of the cloud of brown dust-like spores which are emitted when
llie mature plant bursts They are common m meadows and
woods and on heaths or lawms, and when young resemble white

balls, sometimes with a short stalk, and are fleshy in texture.

If cut across m this state, they show a compact rind enclosing a

loose tissue, in the interspaces of which the spores are developed

;

as the fungus matures it changes to yellowish-hrown and brown
and when ripe the rmd tears at the apex and the spores escape

through the aperture when any pressure is applied to the ball

When while and fleshy the fungus is edible The fibrous mass
which reraams after the spores have escaped has been used for

tinder or as a styptic for wounds. The giant puff-ball, Lycoperim
gtganieufn, reaches a foot or more in diameter.

PUFF-BIRD, the name first given, according to W. Swainson

(Zool Illustrations, ist series, vol ii., text to pi 99), by English

residents m Brazil to a group of birds now plac^ in the sub-

family Burconinae, which with the Galhulinae or jacam^s form
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the family Gaihultdae of Coracnform birds standing between the

trogons {qv) and barbets, for a long time confounded, under

the general name of barbets, with tlie Capttomdae of modem
systematists Each group has formed the subject of an elabo-

rate monogrtiph—the Capttonidae being treated by C H. T
and G. h L Marshall (Ixmdon, 1870-1871), and the Bucconidae

hv P L Sclater (London, 1879-1882) The Bucconmae are

zygodactylous birds confined to the neotropical region, m the

middle parts of which, and especially m its sub-Andean sub-

region, they are, as legards species, abundant, while only two
seem to reach Guatemala and but one Paraguay As with

most South American birds, the habits and natural history

of the Buccontdae haye been but little studied, and of only one

specie*?, which happens to belong to a rather abnormal genus,

has the nidification been described This is the Chclidoptera

ienebrosaj which is said to breed m holes in banks, and to laj

white eggs much like those of the kingfisher and consequently

those of the jacamars From his own observation Swamson
writes {loc, at

)

that puff-birds are very grotesque in appearance.

They will sit nearly motionless for hours on the dead bough of a

tree, and w'hile so sitting the disproportionate size of the head
IS rendered more conspicuous by the bird raising its feathers

so as to appear not unlike a puff-ball. . . . When frightened

their form is suddenly changed by the feathers lying quite flat

They are very confiding birds and will often station themselves

a few yards only from a window. The Bucconidae almost w'lthout

exception are very plainly-coloured, and the majority have a
spotted or mottled plumage suggestive of immaturity The
first puff-bird known to Europeans seems to have been that

described by G de L Maregrav, under the name of tamatia,^

by which it is said to have been called in Brazil, and there is

good reason to think that his description and figure—the last,

comic as it is in outline and expression, having Ijeen (opied by

F. Willughby and many of the older authors—apply to the

Bucco maculatus of modern ornithology—a bird placed by
M. J. Brisson (Ormthologie, \\ 524) among the kingfishers. But
if so, Maregrav descnl>ed and figured the same species twice,

since his Matuitui ” is also Brisson’s “ Mariin-pe^cheur iachiie

du Brestl **

P L Sclater divides the family into 7 genera, of which Bucco
IS the largest and contains 20 species The others are Mala-
copula and Monacha, each with 7, Nonnula with 5, Chehdoptera

with 2, and Mtcrmnonacha and Hapalopttla with i species each

The most showy puff-birds are those of the genus Monacha,
with an mky-black plumage, usually diversified by white about
the head, and a red or yellow bill

PUFFIN, the common English name of a sea-bird, the Fra-

tercula arcitca of most ornithologists, known however on various

parts of the British coasts as the bottlenose, coulterneb, pope, sea-

parrot and tammy-none, to say nothing of other still more
local designations, some (as marrotl and wullock) shared also

with allied species of AUidae, to which family it belongs. Of
old time puffins were a valuable commodity to the owners of

tlieir breeding-places, for the young were taken from the holes

m which they were hatched, and “ being exceeding fat,^’ as Carew
wrote in 1602 {Survey of Cornwall, fol 35), were “ kept salted,

and reputed for fish, as coming neerest thereto in their taste.*’

In 1345, according to a document from which an extract is

given in Heath’s Islands of Sally (p 190), those islands were

held of the Crown at a yearly rent of 300 puffins^ or 6s. 8d., bemg
one-sixth of their estimated annual value A few years later

(1484), either through the birds having grown scarcer or money
cheaper, only 50 puffins are said {op at p 196) to have been

' There cannot be much doubt that the name puffin given to
these young birds, salted and dried, was applied on account of
their downy clotlung, for an English informant of Gesnci's de-
scribed one to him (Hist amum, p no) as wanting true feathers,
and bemg covered only with a sort of woolly black plumage It

is right, however, to state that Caius expressly declares (Ranor,
animal Itbellus, fol 21) tliat the name is derived “ a naturali voce
pupin,’* Skea-t states that the word is a diminutive, which favours
the view that it was originally used as a name for these young
birds. The parents were probably known by one or other of their

many local appellations

demanded It is stated by both Gesner and Cams that they

were allowed to be eaten in Lent. Ligon, who in 1673 published

a History of the Island of Barbadoes, speak? (p 37) of the ill

taste of puffins “ wffiich we have from the isles of Scilly,’* and
adds “ this kind of food is only for servants.” Puffins used to

resort m vast numbers to certain stations on the coast, and are

still plentiful on some, reaching them m sprmg wnth remarkable

punctuality on a certain day, which naturally vanes with the

locality, and after passing the summer theie leaving their homes
with similar precision They differ from most other Alctdae

m laving their single egg (which is white with a few grey markings

when first produced, but speedily begrimed bv the soil) in a shal-

low burrow, which they either dig for themselves or appropriate

from a rabbit, for on most of their haunts rabbits have been
introduced Their plumage is of a glossy black above—tlic

cheeks grey, encircled by a black band—and pure white beneath,
their feet are of a bright reddish oiangc, but the most remark-

able feature of these bird^, and one that gives them a very comical

expression, is their huge bill. This is very deep and laterally

flattened, so as indeed to resemble a coulter, as one of the bird’s

common names expresses, but moreover it is parti-coloured—^bluc, yellow and red—cui lously grooved and still more
curiously embossed in places, that is to say during the breeding-

season, when the birds are most frequently seen But it had
long been known to some obseivers that such puftins as occa-

sionally occur m winter (most often washed ur> on the shore

and dead) presented a beak very different in shape and size, find

to account for the difference was a standing puzzle. Many
years ago Bmgley {North li ales, 1 354) stated that puffins

are said to change their hills annually ” The remark seems
to have been generally overlooked; but it has proved to be very

near the truth, for after investigations carefully pursued during
some* years by Dr Bureau of Nantes he was in 1877 enabled to

show {Bull Soc Zooh France, 11 377-399)^ that the puffin’s

bill undeigoes what may be called an annual moult, some of its

most remarkable appendages, as well as certain horny out-

growths above and beneath the eyes, dropping off at the end
of the breeding season and bemg reproduced the following

year. Not long after the same naturalist announced {op at,

iv 1-68) that he had followed the similar changes which he

lound to take place, not only in other species of puffins, as the

Fratercula cormculata and F cirrhata of the Northern Pacific,

but in several birds of the kindred genera Ceratorhina and
Stmorhynachus inhabiting the same waters. The name puffin

has also been given m books to one of the shearwaters which

belong to the sub-familv Procellaritna of the Petrels (<7 v.), and
Its latinized form Puffinus is still used in that sense m scien

lific nomenclature. This fact seems to have arisen from a

mistake of Ray’s who, seeing in Tradescant’s Museum and that

of the Royal Society some young shearwaters from the Isle of

Man, prepared m like manner to young puffins, thought they

were the birds mentioned by Gesner as the remarks mserted in

Willughby ’s Ornithologia (p. 251) prove, for the specimens de-

scribed by Ray were as clearly shearwaters as Gesner’s were

puffins.

PUGACHEV, EMEL’YAN IVANOVICH (? 1741-1775), Rus-
sian pretender, the date of whose birth is uncertain, was the

son of a small Cossack landowner He married a Cossack girl

Sofia Nedyuzheva, m 1758, and the same year was sent with
his fellow Cossacks to Pnissia, under the lead of Count Zachary

C'hernuishev. In the first Turkish War (1769-74) of Catherine IT

Pugachev, now a Cossack ensign, serv^ under Count Peter

Panin and was present at the siege of Bender. Invalided home,
he led for the next few years a wandering life; was more than
once arrested and imprisoned as a deserter, and finally, after

frequenting the monasteries of the Old Believers,” who
exercised considerable influence over him, suddenly proclaimed

himself (1773) to be Peter III. The story of Pugachev’s strong

resemblance to the murdered emperor is a later legend Pugachev
dubbed himself Peter III. the better to attract to his standard

all those (and they were many) who attributed their misery to

3 See Zoologist for 1878, pp 233-240.
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the government of Catherine II

,
for Peter III was generally

remembered as the determined opponent of Catherine. As
a matter of fact Pugachev and his followers were hostile to every
form of settled government The one thought of the destitute

thousands who jomed the new Peter was to sweep away utterly

the intolerably oppressive upper-classes. Pugachevas story

was that he and his principal adherents had escaped from the

clutches of Catherine, and were resolved to redress the griev-

ances of the people, give absolute liberty to the Cossacks, and put
Catherine herself away m a monastery. He held a sort of mimic
court at which one Cossack impersonated Nikita Panin, another
Zachary Cherniiishev, and so on The Russian government
at first made light of the rising. At the beginning of October

1773 It was simply regarded as a nuisance, and 500 roubles was
considered a sufficient reward for the head of the troublesome

Cossack. At the end of November 28,000 roubles were promised
to whomsoever ‘should bring him m alive or dead Even
then, however, Catherine, m her correspondence with Voltaire,

affected to treat “ Vaffaire du Marquis de Pugachev ” as a mere
)oke, but by the beginning of 1774 the joke had developed into

a very serious danger All the forts on the Volga and Ural were

now in the hands of the rebels, the Bashkirs had joined them,
and the governor of Moscow reported great restlessness among
the population of central Russia Shortly afterwards l\igachcv

raptured Kazan, reduced most of the churches and monasteries

there to ashes, and massacred all who refused to join him
General Peter Panm, the conqueror of Bender, was thereupon
sent against the rebels with a large army, but difficulty of trans-

port, lack of discipline, and the gross insubordination of his ill-

paid soldiers piaralysed all his efforts for months, while the in-

numerable and ubiquitous bands of Pugachev were victorious in

nearly every engagement Not till August 1774 did General

Mikhelson inflict a crushing defeat upon the rebels near Tsar-

itsyn, when they lost ten thousancl in killed and prisoners.

Panin’s savage reprisals, after the capture of Pen^a, completed
their discomfiture Pugachev was delivered up by his own
Cossacks on attempting to fly to the Urals (Sept 14), and
was executed at Moscow on the nth of January 1775.

SccN Dubrovin, Pugachev and hts Associates (Rus , Petersburg,

1884) ,
Catherine II

,
PolitiQal Correspondence (Rus Fr Ger

,

Petersburg, 1885 t^c
) ; S I Gnyedich, Emiltan Pugachev (Rus,

Petersburg, 1902) (R N B)

PUGET, PIERRE (1622-1694), French pamter, sculptor,

architec t and erigmeer, was born at Marseilles on the 31st of

October 1622. At the age of fourteen he carved the ornaments
of the galleys built m the port of his native city, and at sixteen

the decoration and construction of a ship were entrusted to

him. Soon after he went to Italy on foot, and was well

received at Rome by Pietro di Cortona, who employed him on
the ceilings of the Barbenni Palace and on those of the Pitti at

Florence In 1643 he returned to Marseilles, where he painted

portraits and carved the colossal figure-heads of men-of-v/ar^

After a second journey to Italy in 1646 he painted also a great

number of pictures for Aix, Toulon, Ciiers and La Ciotat, and
scupltured a large marble group of the Virgin and Child for the

church of Lorgucs. IIis caryatides for the balcony of the Hotel de

Ville of Toulon were executed between 1655 and 1657 N. Fouquet
employed Puget to sculpture a Hercules for his chateau in

Vaux. The artist’s desire to paint gradually subsided before

his passion for sculpture, and a serious illness in 1665 brought

Puget a prohibition from the doctors which caused him wholly

to put aside the brush. The fall of Fouquet in 1660 found
Puget at Genoa. Here he executed for Sublet des Noyers
his French Hercules (louvre), the statues of St Sebastian and
of Alexandre Sauli in the church of Carignano {c 1664), and
much other work. I'he Dona family gave him a church to

build; the senate proposed that he should paint their council

ihamber. But Colbert bade Puget return to France, and in

1669 be again took up his old work m the dockyards of Toulon.
The arsenal which he had there undertaken to construct under
the orders of the duke of Beaufort was destroyed by fire, and
Puget, disheartened, took leave of Toulon. In 1685 he went

back to Marseilles, where he continued the long senes of w'orks

of sculpture on which he had been employed by Colbert His
statue of Milo (Louvre) had been completed in 1682, Perseus

and Andromeda (Louvre) m 1684, and Alexander and Dio-

genes (bas-relief, Louvre) in 1685, but, in spite of the personal

favour which he enjoyed, Puget, on commg to Pans in 1688 to

push forward the execution of an equestrian statue of Louis XIV
,

found court mtrigues too much for him He was forced to

abandon his project and retire to Marseilles, where he remamed
till his death on the 2nd of December 1694. His last work,
a bas-relief of the Plague of Milan, which remained unfinished,

was placed in the council chamber of the town hall of hts

native city.

In spite of Puget's visits to Pans and Rome his work never

lost its local character : his Hercules is fresh from the galleys of

Toulon, his saints and virgins are men and women who speak

Provencal His best woik, the St Sebastian at Genoa, though
a little heavy m parts, shows admirable energy and life, as well

as great skill m contrasting the decorative accessories with the

simple surface of the nude There is m the museum of Aix in

Provence the bust of a long-haired young man m pseudo-

classical costume which is believed to be a portrait of Louis XIV.
made by Puget at the time of the king’s visit in 1660

See L6on Lagrange, Pierre Puget (Pans, 1868, with a catalogue of
works)

,
Charles Ginoux, Annale^ de la vie de P Puget (Pans, 1894)

,

Philippe Auquier, Pierre Puget biographie critique (Pans, 190^)

PUGILISM (from Lat pugil, boxer, Gr. with clenched

fist), the practice or sport of fighting with the fists The first

mention of such fighting in literature is found in the 23rd book

of the Iliad, and shows that in Homer's time the art was already

highly developed The occasion was the games at the funeral

of Patroclus, the champions engaged being Epeus, the builder

of the wooden horse, and Euryalus. Eac h combatant seems to

have been naked except for a be It, and to have worn the c cstus

The fight ends with the defeat of Euiv^aliis According to

Virgil {Aenetd, v ) similar games took place within the walls

of Troy at the funeral of Hector, the principal boxers bemg
Dares, the winner, and the gigantic Butex, a pupil of Amycus,
Pans, the Trojan champion, abstaining from the contests.

Further on we find the account of the games on the occasion

of the funeral of Anchises, m the course of which Dares, the

Trojan, receiving no answer to his challenge from the Sicilians,

who stood aghast at his mighty proportions, claims the prize,

but, just as It is about to be awarcled him, Entellus, an aged but
huge and sinewy Sicilian, arises and casts into the arena as a

sign of his acceptance of the combat the massive cesti, all stained

with blood and brains, which he has inherited from King Er>'x,

his master in the art of boxing The Trojans are now appalled

m their turn, and Dares, aghast at the fearful implements, re-

fused the battle, which, however, is at length begun after Aeneas

has furnished the heroes with equally matched cesti. For
some time the young and lusty Dares circle*^ about his gigantic

but old and stiff opponent, upon whom he rains a torrent of

blows which are avoided by the clever guarding and dodging

of the Sicilian hero At last Entellus, having got his opponent

into a favourable position, raises his tremeneJous right hand on
high and aims a terrible blow at the Trojan’s head; but the

wary Dares deftly steps aside, and Entellus, missing his adversary

altogether, falls headlong by the impetus of his own blow, with

a crash like that ol a falling pme Shouts of mingled exultation

and dismay break from the multitude, and the friends of the aged
Sicilian rush forward to raise their fallen champion and bear

him from the arena, but, greatly to the astonishment of all,

Entellus motions them away and returns to the fight more
keenly than before. The old man’s blood is stirred, and he
attacks his youthful enemy with such furious and headlong

rushes, buffetmg him grievously with both hands, that Aeneas
puts an end to the battle, though barely in time to save the

discomfited Trojan from being beaten mto insensibility^

Although fist-fighting was supposed by the Greeks of the

classic period to have been a feature of the mythologic al games
at Olympia, it was not actually introduced mto the historical
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Olympic contests until the S3rd Olympiad after the re-estab-

lishment of the famous games by Iplutus (about 880 b c

)

Onomastos w<is the first Olympic victor. In heroic times the

boxers are supposed to have worn the or belt, but in the

Greek games the contestants, except for the cestus» fought

entirely naked, since the custom had been introduced in the

15th Olympiad, and was copied by the contestants at the

I^thian, Nemean, Isthmian and Panathenaic games (see Games,
Classical) At Olympia the boxers were rubbed with oil

to make them supple and limit the flow of perspiration, a pre-

caution the more necessary as the Olympic games were held

during the hottest part of the year. The cesti, of which there

were several varieties, were bound on the boxers’ hands and wrists

by attendants or teachers actmg as seconds. On account of

the weight of the gloves worn, the style of boxing differed from

that now in vogue (see Boxing), the modem straight-from-the-

shoulder blow having been little used Both Homer and Virgil

speak of “ falling blows,” and this was the common method of

attack, consisting moie in swinging and hammering than in

punching The statue of a Greek boxer m the Louvre shows

the right foot forward, the left hand raised as if to ward off a
blow from a!x)ve, and the right hand held opposite the breast,

the whole attitude more resembling that of a warrior with sword

and shield than of a modem boxer. The pugihsts of Rome,
who were in many cases Greeks and employed Greek methods,

exaggerated the bnitality of the fist-fight to please the Roman
taste, and the sanguinary contest between Dares and Entellus,

described above, although in some respects an anachronism as

an account of a pugilistic battle m primitive times, was doubt-

less an exact portrayal of the encounters to be seen in Virgil’s

day m the circuses of Rome. Nevertheless it must not be under-

stood that the boxmg matches at the Greek games were not
themselves severe to the point of brutality, in «;pitc of the fact

that style and grace of movement were sedulously taught by
the masters of the time The Greek champions trained for

months before the games, but encounters between athletes

armed with such terrible weapons as the loaded cestus were

bound to result in very serious bniises and c\en disfigurement.

Pluck was as highly thought of as at the present day, and it

was 1 elated of a certain Eurydamas that, when his teeth were
battered in, he swallowed them rather than show that he was
hurt, whereupon his antagonist, m despair at seeing his most
furious blows devoid of effect, gave up the battle. As, on
account of the swinging style of blows, the ears were particu-

larly liable to injuF)^ ear-protectors (afXipwTi^s) were generally

used in practice, though not in serious combats. The so-

called “ pancratist’s car,” swollen and mis-shapen, was a char-

acteristic feature of the Greek boxer The satirists of the time

flung their grim jests at the champion bnusers. Lucilius writ-

ing of a Greek boxer of Etruria (Anthologta eptgrammaitm
graecorum) says, “ Aiilos, the pugihst, consecrates to the God
of Pisa all the bones of his cranium, gathering up one by one.

Let him but return alive from the Nemean Games, O mighty
Jupiter, and he will also offer thee, without doubt, the vertebrae

of his neck, which is all he has left I

”

The rules of Greek boxing were stnet. No wrestling, grap-

pling, kicking nor biting were allowed, and the contest ended
when one combatant owned himself beaten On this account

pugilism and the pancratium (see below) were forbidden by
Lycurgus, lest the Spartans should become accustomed to an
acknowledgment of defeat (Plutarch, Lycurgus), In spite

of the ternble mjuries which often resulted from these con-

tests it was strictly forbidden to kill an adversary, on pain of

losmg the prize. Rhodes, Aegina, Arcadia and Elis produced
most of the Olympic victors in boxmg, which was considered

as an excellent training for war. According to Lucan {Anack* 3)
Solon recommended it for pedagogic purposes, and the
contest with the sphatrai, or studded cesti, was added by Plato

to his list of warlike exercises as being the nearest approach
to actual battle.

The Greek athletic contest called pancratium (trayKpdnov,

complete, or all-round, contest), which was introduced into

the Olympic games in the 38th Olympiad^ was a combmation ol

boxmg and westling in which the contestants, who fought naked,

not wearing even the cestus, were allowed to employ any means
except biting to wring from each other the acknowledgment
of defeat. Boxmg, wrestling, kicking, dislocation of joints,

breaking of bones, pulling of hair and strangling were freely

mdulged in. The figlit began with sparring for opemngs and
was continued on the ground when the contestants fell. Many
pancratists excelled m obtainmg quick holds of their opponents*

fingers, which they crushed and dislocated so completely that

ail effective opposition ceased Sudden attacks resulting m the
dislocation of an arm or leg were also taught, remmding one of

the Japanese )iu-j*itsu. The pancratium was considered by the

Greeks the greatest of all athletic contests and, needless to

say, only the most powerful athletes attempted it It became
popular in Rome duiing tlie Empire and remained so until the
time of Justiiuan.

Diagoras of Rhodes, his three sons and many grandsons, who
were sung by Pindar (Olymp, 7), were the most celebrated of the

Olympic boxing champions. Otiq of the sons, Dorieus, was three

times victorious at Olympia in the pancratium, and during his

career won eight Olympian, eight Isthmian, seven Nemean and
one of the Pythian prizes Man> famous champions also came
from the Greek colonies, like the Locrian Euthymus, who con-

quered three times at Olympia, Another celebrated lighter

and wrestler was Milo cf Crotona (520 B c ),

Boxmg was evidently in vogue m very ancient times in Italy,

imported, 111 all probability, from Greece, for Livy (i 35)
relates that, at the first celebration of the great Roman games
{ludt, Yomant magmque vane appellati) by Tarquinius Priscus

(6th century bc), boxeis were brought from outlying pro-

vinces, and there was an old tradition that a school of pugilism

flourished m Etruria in hcioic times. During the repubhc

boxing was cultivated as a gentlemanly exercise, and we find

Cato the Elder giving his son instruction in the art (Plutarch,

Cato Major) Tacitus (Ann xvi 3) says that the emperor
Caligula imported the best Campanian and African pugilists

for the gladiatorial games, and Strabo (111 3) records that the

Lusilanians and also the Indians, who gave virgins as prizes,

boxed. The art remamed popular m Italy down to a late

period of the Empire
From the fall of the Roman Empire to the beginning of the

19th century pugilism seems to have been unknown among
civilized nations with the single exception of the English.

The first references to boxing m England as a leguUr sport

occur towards the end of the 17th century, but little mention is

made of it before the time of George I
,
when “ prize-fighters

”

engaged in public encounters for money, with the backsword,

falchion, foil, quarter^staff and smgle-stick, and, to a less

extent, with bare fists, the last gradually gaining m popularity

with the decline of fencing The most celebrated of these fighters

and the one who is generally considered to have been the first

champion of England, fighting with the bare fists, was James
Figg, who was supreme from 1719 to 1730. Figgwas succeeded

by Pipes and Grettmg, both of whom made way m 1734 for

Jack Broughton, who built the amphitheatre for public dis-

plays near Tottenham Court Road and who was undisputed

champion until 1750. Broughton seems to have been a man of

intelligence, and to him is ascribed the scientific development
of the art of boxin^j During his time the sport became truly

national and the prize-fighter the companion of the greatest m
the land Among Broughton’s successors were Slack, ” Big

Ben ” Brain, Daniel Mendoza (a Jew who flourished about

1790 and was the proprietor of the Lyceum in the Strand), J.
Jackson, Tom Cribb, Jem Belcher, Pearce (called the ‘^Game
Chicken ”), and John Gully, who afterwards represented Ponte-

fract m Parliament.

To Broughton is ascribed the invention of boxing-gloves for

use m practice. All prize-fights, however, took place with

bare knuckles in roped-off spaces called rings, usually in the
open air. Pbgihsrts toughened their hands by “pickbng **

them in a powerful astringent solution. A fight ended when one



PUGIN 630
of the “ brui*;ers/* as they were called, was unable to come
to the scratch/' t e the middle of the ring, at the call of the

referee at the beginning of a new round. Kach round ended
when one fighter fell or was knocked or thrown to the ground,
but a pugilist going down to avoid punishment," t e without
being struck by the opponent, was liable to forfeit the fight.

Wrestling played an important role m the old pnze-iing, and a

favourite method of weakening an adversary was to throw
him heavily and then fall upon him, seemingly by accident,

as the manoeuvre, if done intentionally, was foul The fight-

ing was of the roughest description, low tricks of all kmds being

practised when the referee’s attention w«io diverted, gouging

out an adversary's eye being by no means unknown Until

1795 pugilists wore long hair, but during a fight m that year

Jackson caught Mendoza by his long Ic cks and held him down
helpless while lie hit him This was adjudged fair by the referee,

with the result that pi ize-fighters have ever since cioppcd their

head Nevertheless there were rules which no fighter dared

to overstep, such as those against kicking, hitting below the

belt, and strikmg a man when he had fallen

Fiom the time of Cnbb the English champions wcie Tom
Sprmg (1S24), Jem Ward (1825), Jem Tlurkc (1833), W, Thomp-
son, called “Bendigo ”(1839-1845), Ben Caunt (1841),W Perry,

the “Tipton Slasher" (1850), Harry Broome (1851), Tom
Slayers (1857-1860), Jem Mace (1861-1863), Tom King (1863),

and again Macc, until 1872

In America boxing began to be popular about the b<‘ginning

of the 19th century The first recognized national champion

was Tom Hyer (1841-1848), who was followed by James Ambrose
(born m Ireland), called “ Yankee Sullivan ", John Morrissey

(afterwards elected to the United States Congress), John C
Ileenan, Tom Allen (of England), Jem Macc (of England)

J Kilrain; John L Sullivan (1880-1891), J J Corbett (1892-

1897), Robert Fitzsimmons (1897-1900) (lx>rn in Cornwall),

James J. Jeflnes. The defeat of the last-named by the negro

Jack Johnson m 1910 caused a great sensation

What IS still the most celebrated prize-fight of modern times

took place at Famborough m April i860, lietAveen Tom Sayers

and tJ>e huge youthful American pugilist J C Ilccnan, the
“ Benicia Boy," who had been defeated in America by Morris-

sey, but had suet ceded to the championslup upon the latter's

retirement. The English champion wus a much smaller and

hghtci man than his challenger, a fact which inci eased the

popular mterest m the fight Although the local English

authorities endeavoured to pievent it taking place, Ileenan

complainmg that l>e had “ Ix^n cliased out of eight counties,"

the ring at Farnboiough was surrounded by a company
contammg repiescnUtives of the highest classes, and the

exaggerated statement was made that “ Parliament had ocen

emptied to patronue a prize-fight " The battle lasted for 2 Jiours

and 20 minutes, during which Hecnan, owing to his superi-

ority in weight and reach, seemed to have the advantage,

although nearly blinded by Sayers's hard straight punches

During one of the op<*ning rounds a tendon in Ayers’s nght
forearm was ruptured m guarding, and he fought the rest of

the battle with a pluck wluch roused the enthusiasm of

the spectators. Heenan had neglected to liarden his liands

properly, with the result that they soon sw’^ellcd to unnatural

proportions, rendermg lus blows no more effective than if he

had worn boxing-gloves Nevertheless towards the close of the

fight Heenan repeatedly threw Sayers violently, and held him on

th^e ropes enclosing the ring, which, just as the police interfered,

weie cut by persons who asserted Uiat Heenan \^as on the point

of strangling Sayers. In spite of the mdeasive outcome of the

battle both fighters claimed the victory, but the match was
officially adjudged a draw. 1 his was the last great prize-fight

with bare fists on English soil, as public opmion was aroused,

and orders were given to the police thenceforth to regard prize-

fights as illegal, as tending to a “ breach of the peace." Several

surreptitious prize-fights did indeed occur within a few years

after the Sayers-Heenan battle ; but more than once, notably in

the fight between Heenan and Tom King, one of the participants

was “ doctored," i.e. drugged, and this lack of (airplay, added
to the brutality of fist-fights, gave the death-blow to pugilism

oi the old kind In its place came fightmg and boxing with
padded gloves, small ones weighing about 4 oz. being used bv
professionals, while amateurs, who boxed and sparred rather

than fought (see Boxing), made use of laiger and softer

gloves.

An added impetus was given to boxing as well as pugilism

in 1866 by the founding of the “ Amateur Athletic Club " by
John C CKimbers, who, assisted by themarquessof Queensberry,
drew up the code of rules for competitions still m vogue and
called after tlrat nobleman, who, in 1867, presented cups for

the amateur championships at the different w'cights. These
rules prohibit all rough and unfair fighting, as well as wrestling,

and divide a match into rounds ol tliree (or two) minutes each,

with half a mmute rest between the rounds It is a matter of

agreement in professional battles whether in “ breaking away "

after a clinch blows may be struiJcor not. When a contestant

is knocked down (a man on one knee is technically down) he is

allowed ten seconds, usually (ounted aloud by the referee, m
which to rise and renew the fight Should he be unable to do
so he is “ counted out ' and loses the match.

Sec Jus/tana (Lonckyn, 1808), At'ie}n,can Ftstiana (New York,
1876), Egan, Boxiana (London, 1818-1824), Fencing, Boxing and
Wrestling in the Badminton Library (Izindon, 1889), R G A
Winn, Boxing, Isthnuan Library (London, 1897).

PUGIN, AUGUSTUS WELBY NORTHMORE (1812-1852),

English .irchitcct, son of Augustus Charles Pugin (1762-1832),

a Frenclimau by birth who settled in London as an architectuial

diaughtsman and had several pupils who rose Lo fame, was bom
in Store Street, Bedford Square, on the ist of March 1812. After

an education at Christ’s Hospital he entered his father’s office,

where he displayed a remarkable talent for drawing. His
father was foi man) years engaged in preparing a large senes

of works on the Gothic buildings of England, almost, if not

quite, the first illustrated with accurate drawings of medieval

buildings, and the son’s early youth was mostly occupied m
making minute measured drawings for these books. In this

way his enthusiasm for Gothic art was first aroused All through,

his hfc, both m h^ngland and during many visits to Germany
and France, he continued to make great numbers of drawings
and sketches, m pen and mk or with sepia monochrome, per-

fect m ihcir delicacy and precision ol touch, and masterpieces

of skilful treatment of light and shade At first he at led as

assistant m his father’s work, and his own independent efforts

to obtain busmess were not very successful. In 1827 he was
employed to design furniture in a medieval style for Windsor
Castle, and in 1831—the year he married hts fust wife, Ann
Garnett, who died in childbirth a year later—be designed

scenery for the new opera of Kenilwarih at Her Majesty’s

theatre. But he got into money difficulties, and soon after his

marriage he was nnpnsoncd for debt. When he came out he
again imurred serious losses over an attempt to start a shop for

supplying architectural accessories of his own designing, which

he had to give up But after his second marriage m 1833 to

Louisa Burton (d 1844), and his reception into tlie Roman
Catholic Church shortly afterwards, he began to obtain more
steady architectural practice and by degrees he acquired the

reputation winch lias made Ins name stand foremost among
those responsible for the English Gothic revival (see Archi-

tecture Modern : “The Gothic Revival "). No man hod

so thoroughly mastered the prmciples of the Gothic style in its

various stages, both in its leading Imes and in the mmutest
details of its mouldings and carved enrichments. In 1837-1843
he assisted Sir Charles Barry by working out the details of the

designs for the new Houses of Parliament at Westminster, and
though his exact share in the designs was subsequently the

subject of bitter controversy after both he and Barry w'ere dead,

there IS no doubt tlmt, while he was working as Barry's paid

clerk, a great deal m the excellence of the details was due to

him and to his traming of the mfusons and carv^ers. His

conversion to Roman Catholicism, while part and piircel of his



PUISNE PULLEY640
devotion to Gothic art, naturally brought him employment as

an architect mainly from Roman Catholics; and many of his

executed works suffered from the fact that his designs were not

fully carried out, owmg to a desire to save money or to spend it so

as to make the greatest possible display. For this reason his

genius is often more fairly displayed by his drawings than by
the building themselves. In almost every case his design was
seriously injured, both by cutting down its carefully considered

proportions and by introducmg shams (above all things hateful

to Fugin), such as plaster groining and even cast-iron carving.

The cathedral of St George at Southwark, and even the church
m Farm Street, Berkeley Square, London, are melancholy

instances of this Thus his life was a series of disappoint-

ments, no pecuniary success compensated him for the de-

struction of his best designs, as in him the man ot business was
thoroughly subordinate to the artist. He himself used to say

that the only church he had ever executed with unalloyed

satisfaction was the one at Ramsgate, which he not only de-

signed but paid for Pugin was very broad in his love for the

medieval styles, but on the whole preferred what is really the

most suited to modern requirements, namely the Perpendicular

of the 15th century, and this he employed in its simpler

domestic form with much success both m his own house at

Ramsgate and m the stately Adare Hall in Ireland built for Lord
Dimraven The cathedral of Killarney and the chapel of the

Benedictine monastery of Douai weie perhaps the ecclesiastic

buildings which were earned out with least deviation from
Pugin’s original conception

Ap*irt from his work as an architect, his life presents little

of detail to record. In 1836 he published his Contrasts , or a

Parallel between the Architecture of the r^th and igth centuries,

m whi< h he seriously criticized the architecture of Protestantism

His other principal publications were True Principles of Christian

Architecture (1841), Glossary of Ecclesiastical Ornament (1S44),

and Treatise on Chancel Screens and Rood Lofts (1851) He
was a skilful etcher, and illustrated m this way a number
ot his works, which were written with much eloquence, great

antiquarian knowledge and considerable humour This last

gift IS exemplified in a series of etched plates in his Contrasts]

on one side is some noble structure of the middle ages, and on
the other an example of the same building as erected m the 19th

century In 1849 he married a third wife, daughter of Thomas
Knill Early m 1852 he was attacked by insanity, and he died

on the 14th of September that year. His eldest son by his

second wife, Edward Welby Pugin (1834-1875), was also an
accomplished architect, who earned on his father’s work.

SecB Verrez, Recollections of A W Pugin and hts Father (I^ondon,
1861)

PUISNE (from O Fr puisne, modern piwie, later born, in-

ferior; Lat. afterwards, and naius, hoxr\)^ a term in law
meaning “ inferior in rank ” It is pronounced puny,” and
the word, so spelt, has become an ordinary adjective meaning
w^eak or undersized. The judges and barons of the common law
courts at Westminster, other than those having a distinct title,

were called puisne. By the Supreme Court of Judicature Act

1877, a “ puisne judge is defined as a judge of the High Court

other than the lord chancellor, the lord chief justice of England,

the master of the rolls, the lord chief justice of the common pleas,

and the lord chief baron, and their successors respectively

PUJAH, or PoojA, the Hindu ceremonies m idol-worship.

Colloquially the word has come to be applied by Anglo-Indians

to any kmd of rite; thus pujah of the flag ” is the sepoy term
for trooping of the colours

PUKET (also known by the Chinese name Tongkah), the first

Siamese port on the west coast of the Malay Peninsula, situated

on the eastern side of the island of Junk Ceylon (Malay, Ujong
Sulang in 7^50' N. and 98^24^ E It is the headquarters of

the high commissioner of the Siamese administrative division

of the same name, and has a population of about 30,000, of which
more than a third is Chinese Beneath the town and around
it lie deposits of tin ore which have been worked by Chinese

trom ancient times, and the extraction of which still furnishes

occupation for the majority of the mhabitants. In 1907,

dredging for tin in the harbour was undertaken by a European
company. Puket has been a resort of European merchants

since the i6th century. Durmg the ancient wars between Siam
and Burma it was more than once attacked by the latter, but
was relieved by forces from Nakhon Sri Tammarat (Ligore)

on the mainland. The Siamese mining department has a branch

at Puket under control of European officers.

PULASKI, CASIMIR, Count (1748-1779), Poluh soldier,

vsas born in Podolia in 1748, and took a prominent share, under

his father Count Joseph Pulaski, m the formation of the con-

federation of Bar and m the military operations which followed,

becoming ultimately commander-in-chief of the Polish patriot

forces. Driven into exile about 1772, Pulaski went to America
and joined the army of Washington in 1777 He distinguished

himself at once in the battle of Brandywine, was made a
brigadier-general and chief of cavalry by Congress, and fought

at Germantown, and in the battles of the winter 1777-78, after

which he raised a mixed corps called the Pulaski legion. At
the head of this force he won further distinction m the southern

theatre of war, and successfully defended Charleston m May
1779 He was mortally wounded soon afterwards at the un-

successful attack on Savannah (Oct. 9) and died two days

later on board ship. Congress voted a monument to his memory

;

and though this vote has never been earned into execution,

Lafayette laid the corner-stone of a monument m Savannah m
1824, and this was completed in 1855
PULCI, LUIGI (1431-1487), Italian poet, was born at Florence,

of a well-connected family. His elder brother Luca (d 1470)
was also a poet, author of Pistole, Dnadeo d^amore, and
Cin^o Calvaneo Luigi was patronized by Cosimo, Piero, and
Lorenzo de’ Medici, and was the author of various works
in poetry and prose He is famous, however, as the first to

bring artistic romance into Italian literature in his heroic poem
Morgante Maggwre (Venice, 1481), an epic of a giant converted to

Christianity, who accompanies Orlando (Roland). (See Italian

Literature
)

PULGAR, HERNANDO DE 1492), Spanish prose-

writer, was born at Pulgar (near Toledo) m 1436 and was
educated at the court of John II Henry IV, made him one of

his secretaries, and under Isabella he became councillor of state,

was charged with a mission to France, and in 1482 was appointed

historiographcr-royal He is said to have died in 1492. His
Crdnica de los Reyes Catdhcos, wrongly ascribed m the first

edition (1565) to Antonio de Lebrija, is often inaccurate and
always obsequious, but the record is not without value as regards

events within the author’s personal experience. Pulgar’s

Claros Varones de Castilla ^1486), an account of celebrities

at the court of Henry IV
,

is interesting in matter and style.

He compiled a commentary (1485 ?) on the Coplas de Mingo
Revulgo His Letters, written to various persons of eminence,

were first published in 148 ‘5-1486

PULICAT, a town of British India, m Chingleput distiict,

Madras, 25 m N of Madras city Pop (1901), 5448 The Dutch
built a fort here as early as 1609, and it was for a long

time their chief settlement on the Coromandel coast. Repeatedly
captured, it did not finally become British until 1825 It gives

Its name to the Pulicat lake, a shallow lagoon stretching for

about 37 m along the coast. The seaward side is formed by the

island of Snharikot, whu h supplies firewood to Madras city.

PULKOVO, or PuLKOWA, a village of Russia, in the govern-

ment of St Petersburg, 10 m. S of the city of St Petersburg

Pop 2000 It contains the Pulkovo observatory, on a hill

248 ft. high, m 59® 46’ 18 N and 30° 19' 40^^ E. It was built

m 1833-1839
PULLEY, a wheel, either fixed to a turning axle or carried

freely on a stationary one, the periphery of which is adapted

to receive some form of wrapping connector. A pulley carried

on a rotating shaft and connected to another pulley on a second

shaft by an endless band consisting of a flat belt, rope, chain

or similar connector serves for the transmission of power from

the one shaft to the othei and is known as a driving pulley.
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while combinations of pulleys or “ sheaves,” mounted in fixed

or movable frames or “ blocks,” constitute mechanisms used

to facilitate the raising of heavy weights. The word appears

m Mid. Eng. as pidley or policy (late), also as poleyne

{Prompt PurvuL), The first forms seem to be from the O.

hr poidte, whicli itself is regarded as coming from the O
Eng pull^an, to pull The Low Lat. forms polea^ polegta,

whence Span, polea and Ital. poleggta, are apparently from

the Fr. potdie The earliest form, poleyne^ is represented in

Fi. by poulatn, literally a colt. Low Lat. pullanm, pulltts,

the young of any animal, tnc root of which is seen in English

loal.” Poulatn was used of a rope to let casks down mto a^ellar

or to rai heavy weights The use of the name of an animal

for a mechanical device is not uncommon, cf. ‘‘ crane,” or
‘‘ easel,” from Du exel, hterally little asss”

Dnvtng pulleys are usually constructed of cast iron, and are

of circular form, having a central nave by which they are secured

to the shaft bv keys or other fastenings, and straight or curved

arms connecting the nave to the rim, which latter is of a form

adapted to the connector. Pulleys are usually cast in one

piece, and the proportions of the various parts are designed to

resist the unknown stresses due to contraction of the casting

m cooling, in addition to the stresses to which pulleys are sub-

jected in use The nm is slighJy wider than the belt, and is

of such a section as will suffice to resist the stress due to the

pull of the belt, which is commonly taken as 8o lb per inch

of width for single belting and 140 lb per inch of width for

double belting. The nm is also subject to a centrifugal

tension of cimount wv^fg pounds per square inch of section,

where w is the weight m pounds of a length of one foot of

the pulley nm one square inch in section, and v is the velocity

of the nm in feet per second This stress amounts to 1043 lb

per square inch, if the velocity is 100 ft per second.

I'he combination of these stresses generally limits the nm
velocity of cast-iron pulleys to 80 or 100 ft. per second. The
dimensions of the nave depend to a large extent on the method
of keying or otherwise securing the pulley to the shaft The
number of the arms is arbitrary, and they may be curved to

dimmish the liability to fracture fiom contraction m the cooling

of the cast iron, but in othei respects are preferably straight,

since they are then lighter and stronger The arms arc ellip-

tical in cross-section, diminishing from the nave to the nm, and
arc usually designed as equally loaded cantilevers, fixed at the

nave and free at the nm These assumptions are probably

not nearly correi t, and, as the stresses caused by the cooling of

the casting are unknown, it is necessary to choose a low workmg
stress of about one ton per square inch. The statical expieri-

ments of C H. Benjamin {American Machinist^ 1898) on cast-

iron pulleys loaded by a belt to imitate the conditions in practice

led him to the conclusion that the nm is usually not sufficiently

rigid to load the arms equally, and that the ends of the arms

are subjected to bending movements of opposite sign, that at

the nave being almost invariably the greater

Pulleys are also built up of wrought iron and steel, and can

then be constructed entirely free from mtemal stress
;
they are

thus much lighter and stronger, and are not liable to fly to pieces

-Built-up Pulley.

like cast iron if they break
Fig I shows a built-up pulley

having a cast-iron nave A,
•*

2)
straight wrought-iron arms B,
screwed therein and connected

to a steel plate-nm C bv
^ riveted ends, and also by

screwed flanges D riveted on
each side to the nm. The
pulley is m halves to facilitate

fixing, and when in place the

sections C are joined by plates

E, bolted or riveted to the nm
The two halves of the nave

are secured bv bolts or rivets

passmg through the flanges F, and the pulley is connected to the
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shaft by a sunk key or by conical keys driven m between the
shaft and the boss, which latter is bored to suit A modified form
of this arrangement of cone keys is shown m the figure, in which
a screwed conical bush M, divided mto several parts longitu-

dinally, i> clamped round the shaft, and screwed mto the corre-

sponding part of the nave until the grip is sufficient. The
parts of the bush are glued to a sheet of emery paper, so that
Us rough side may give a better grip on the shaft

Pulleys are also made of paper, wood and other materials.

Wooden pulleys are preferably made of maple, the nm being

formed of small sections morticed, pinned and glued together,

with the gram set in such directions that any warping of the
mat-^rial will leave the cylindrical form practically unaltered.

Wooden pulleys are generally made m two halves, bolted to-

gether at the nm and nave, and arc provided with wooden
spokes dovetailed into the nm and secured by keys. The pulley

is se( iircd to the shaft by conical keys, to give a frictional grip

on both the shaft and the pulley, these keys may have their

exterior surfaces eccentric to the shaft, with corresponding

recesses m the nave, so that the pulley and keys virtually form
one piece

If the centre of gravity of a pulley is on the axis of rotation,

and the whole mass is distributed so that the axis of inertia

coincides with the axis of rotation, there can be no ur balanced

force or unbalanced couple as the pulley revolves The mag-
nitude of the unbalanced force, for a mass of w pounds at a
radius of r feet and a velocity of v feet per second, is expressed by
wv^lgr^y and, since the force varies as the square of the velocity,

It IS necessary carefully to balance a pulley running at a high

Speed to prevent injurious vibrations. This can be accomplished
by attaching balance-weights to the pulley until it will remain
stationary in all positions, when its shaft rests on two horizontal

knife-edges in the same horizontal plane, or, prefeiably, the

pulley ^nd shaft may be supported on bearings resting on springs,

and balanced by attached masses until there is no perceptible

vibration of the springs at the highest speed of rotation

The nms of pulleys, round which flat bards are wrapped,
may be truly cylindrical, m which case the belt wall run in-

differently at any part of the pi Iley, or the rim may be swelled
towards the centre, when the central line of the band will tend

to run m the diametral plane of the pulley This self-guidirg

property mav bo explained by the tchdcncy which a flat bard
has, when running upon a conical pulley in a direction normal
to Its axis, to describe a spiral path as it wraps on to the surface

because of the lateral stiffness of the material; the advancing
side therefore tends to rise towards the highest part of the cone.

If tw'o cones are placed back to back the belt tends to rise to

the ridge and stay there. In practice the pulley nm is curved

to a radius of from three to five times its breadth, and this

not only guides the belt, but allows the line of direction of the
advancing side to dev late to a small extent, dependmg on the

elasticity of the material.

Parallel shafts may be driven by flexible bands or connectors

passing over pulleys, the central planes of which coincide,

without any guiding arrangements for the belting The shafts

revolve m the same or opposite directions, according as the

belt IS open or crossed. Means of changing the relative speeds

of rotation are furnished by pulleys of continuously varying

diameter, or by speed cones (see Mechanics . Applied), A
common arrangement for d ivmg a lathe spindle, m either

direction at several definite speeds, is to provide a counter-

shaft on which are mounted two fixed pulleys ijid two loose

pulleys to accommodate two drivmg belts from the mam shaft,

one of which is open and the other crossed. The belts are

moved laterally by the forks of a striking gear pressing on the

advancing sides of the belts, and the pulleys are arranged so that

the belts either wrap round the loose pulleys, or can be shifted

so that one wraps round a fixed pulley, while the other still re-

mains on Its loose pulley Motion m either direction is thereby

obtained, and a considerable variation in the speed of rotation

can be obtained by providing a cone pulley on the counter-

shaft, which drives the cone pulley secured to the lathe

xxii 21



6^2 PULLEY
spindle by a separate biind The dimensions of the pulleys

are generally so arranged that the return motion of the lathe

spindle IS faster than the forward motion An alternative

arrangement consists in providing two loose pulleys on the

counter-shpft, driven by open and missed belts respectively,

and arranging two clutches on the shaft, so that by the
movement of a sliding block, controlled by hand, one or other

of the clutches can be put m gear

The proportions of cone pulleys for open or crossed belts may
be determined by considering the expression for the half length
(/) of a belt wrapping round pulleys of radma and respectively,

and with centres distant c apart The value of / may be easily
shown to be (r. p ± rjla cos a, where the positive
sign IS to be taken for a crossed belt and the negative sign for an
open belt In determining the dimensions of corresponding drums
oi cone pulleys ic is evident that for a crossed belt the sum of the
radu of each pair remains a constant, smee the angle a is constant,
wliilc for an open belt a is variable and the values of the radu are
then obtained by solving the equations

l[v — c(a sin a + cos o) 4- Ic sin a,

rg = //it ~ f (a sm a 4- cos o) - \c sin a

The value of a is in general small, and an approximate solution
may be obtained by substituting two or three terms of the expansions
for sin a and cos a This liowever, leads to a troublesome numerical
solution An accurate geometrical solution by C. Culnunn gives

A J B

M

-J

4, 1

Iv \

1

D L F C
Fir 2 I

the linear equivalents of the abo\e equations m the following
manner A rectangle AJ^CD (fig 2) with side AB - rr cl'Z and
AD = c, IS conscructed, and the quadrant AEh is drawn with 1

centre D and radius DA L B is the evolute of this circle, and for

any radnis DE at an angle a and corresponding tangent EG termin-
ated by the evolute, the peipcndicular distance of G from the lino

AD IS c(co^ a -I- a sin a) If now a line be drawn from A to the
bisector H of the side I3C, it will meet the vertical through O in

1 and IJ c(cos a L « a)/x A circular arc centre D and
radius cjz, meets D E m K, and the perpendicular KL gives \c sin a

This distance is marked off from the point I in each direction,

whereby the points M and N arc obtained, the distance apart of

which represents the value tiow the value //t = OJ
be marked off, and a horizontal Imc be drawn through tiio point

O. the Ime OM represents f- y^ Repeating this construction
for all values of a between 0° and 90°, vve obtain a curve BPC,
which can be used for determining the ratios of corresponding
drums of cone pulleys or of conical drums for open belts The
curve BIK^ is generally used with the abscissae spaced more con-
veniently for practical applications, and a momfication of the
diagram by J. F Klcm {Jouyh pYanklin Inst

,

vol Ixxix) is often
used instead

When pulleys are mounted on
shafts which are parallel to one
another, the band will retain its

position, provided that its cen-

tral line advances towards each

pulley m the diametral plane of this

latter. This condition is fulfilled in

the example shown by fig. 3, in

which the central planes of each

pulley pass through the points of

delivery of the other pulley for the

given direction of motion. If the

motion is leversed the condition is

no longer satisfied and the belt will

leave the pulleys. In more compli-

cated cases guide pulleys must be used In the most general case

for inclined pulleys, any two points may be chosen on the line

Fic. 3.

of intersection of the diametral planes, and langents drawn
to the pitch circles of the pulleys. Guide pulleys are set with

their diametral planes in the planes containing corresponding

pairs of tangents, and a continuous belt wrapped round these

pulleys in due orcler can then be run m either direction

The rims of pulleys for hemp or other ropes or cords are

grooved, and the sides are usually either inclined at 45® or

curved to give a sharper angle at the outside than at the bottom
of the groove; m the latter case, as the rope wears it engages

in a groove of greater angle and less effective grip. Wire ropes

are injured by the lateral cnishing of the material, and in this

rase the grooves are wide enough to allow the rope to rest on
the rounded bottom, which is lined with leather or wood to

dimmish the wear and increase the friction In English prac-

tice there are as many separate endless ropes as there are pairs

of grooves in the two pulleys to be connected, but m cases of

Amenain practice the rope is continuously wound round the

two pulleys, and the free end passes over a pulley mounted on a

movable weighted carnage to adjust the tension. It is of con-

siderable importance that the effective radius of action of the

rope remain constant throughout each pulley, otherwise the

wear on the rope becomes very great and its lite is diminished.

The grooves must be turned exactly ahke, and the rope must be
of the same diameter throughout to dimmish slip

Pulleys may be detachably connected to a shaft by friction

clutches, so that they may be thrown m and out of engagement
at will. The section, fig 4, shows

a clut( h for a rope-dnven pulley

A, which runs freely on a bush

B on the shaft, and is provided

with an enlarged cylindrical

nave or clutch box C A split

ring D, earned by the clutch

and turning with it, can be

thrust against the clutch box
by right- and left-handed screws

£, so that a sufficient grip is

obtained to cause the clutch and
the pulley to turn as one piece

The engagement of the pulley

and clutch is determined by a

hand-controlled block F sliding
'

on the shaft, the movement of which is communicated to the

right- and left-handed sciew shafts by links G connected to the

levers II

The resistance to slipping of a flat belt on a pulley may be obtained
by considering the ccjuilibrinm of a small arc of the pulley surface
subtending an angle d9 at the centre, and having tensions T and
T -h ^/T at Its extremities Neglecting quantities of the second
order, the pressure on the pulley is TdB, and the friction is fiTdd
where fi IS the coefficient of fi iction between the belt and the pulley

We have therefore <f£ = fjiTdd and ifT/T = fxde. Integrating the
expression for an angle of wrapping 9

,
we obtain the relation

log € Tj/Tg ^ fi9 ,
where Tj and Tg are the end tensions For leather

belts on cast-iron pulleys the value of may bo taken as o 4, giving

a ratio of the tensions on the tight and slack swlcs of TJT^ =: 3 514,
when the angle of wrapping is 180® For ropes in the grooves of

cast-iron pulleys, where ^ isthe inclination of the sides of the grooves,

the wdue of the normal pressure is increased in the ratio of cosec
i<f>

I. A usual value of /u for hemp ropes on cast-iron pulleys is

o 3, and the exponential log ratio is therefoie o 3^- cosec when
9 ^ TT At high speeds the centrifugal tension of the belt or rope, of

amount may be considerable, and must be subtracted from
ti^ end tensions

Pulley Blocks —Frames or blocks containing pulleys or sheaves

are used m combination for hfting heavy weights. There arc

usually two blocks, of which one A (fig. 5) is fixed, and the

other B is movable, and a rope or chain, with one end secured

to one of the blocks at C, passes round the sheaves in a

continuous coil, leaving a free end D at which the effort is

applied- In the airangement shown there are three equal

sheaves m each block, and each set turns on a pm secured

in the framing. The load, supported by the lower hook, is

raised by hauling on the free end and, neglecting any slight

obliquity of flte plies of rope, the free end moves six times os list
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as the lower block carrying the weight, and m the absence oi

faction and other resistances the mechanical advantage will be m
the same ratio of the effort to the resistance. In practice the

//////^//////yy/// full advantage of this or any other similar

TT combination is not realized, because of the
friction of the sheaves against the pm or shaft,

/ ^ and more important still is the stiffness of the

rope, which requires work to be done upon it

to bend it round the sheave and straighten it

again. The effect of pin friction is equivalent

^ diminishing the radius of the effort and

/
increasing that of the resistance.

\ ^ single pulley of diameter D, turning on
a fixed pm of diameter d, the relation of the

1
effort E to the load W, where / is the coefficient of

:®^ fi 1Ction ,
ih expressed by E/W= (D + /</)/(D— /<^) -==

M ^ I + 2/^/D approximately The resistance of the
rope to bending causes an additional resistance,

1

1

9

which experiment shows can be expressed m the

I [
I form V/d^jcD where c is a coefficient. Jhicnc<

in E — W (i -h 2fdlD (PJLD) =* hW for a single

BJ 1 pulley In a six-sheaved pulley tackle the rc-

/jfeSSBa lation between E and W may be expressed as

0J W « E (i/k -h I/A’* -f- + I/A^ + -f I/A«)

L) Up I
— i)jk^(k — i), and with a piobable value of

\ pUrf^ Ji — I I this gives W = 4 ^55 E instead of

]ir^bff W — 6E If the free end of the rope is ro-

leased the weight will descend, and the tackle
is then said to overhaul The conditions wluch

iy enable a pulley tackle to sustain a weight when

f// n the effort IS removed may be examined, to a hist

approximation, if wc assume that the intoinal
_ ^ friction acts in such a way as virtually to dimmish
p IG 5 -bneave effort E and to increase the resistance R hv

11 Ri
the effort E and to increase the resistance R by

I ullv.y Rloek amounts proportional to the magnitude of each.
«uul in addition to cause a loss IVI due lo the weights of the parts
themselves We may therefore express the relation in the foim
(i — a)E = (i -f 6)R h M, whence ve obtain R/E = (i — a)l(i -f
b -f M/R) If now the machine be reveised and R becomes an
effort correspondmg to a resistance E' then we have R(i — =
(i 4- a)E^ + M, giving

EVR-(i -Z>-M/R)/(t -f a). (I)

If the load is self-sustaining E' is zero or negative, and henc(
!

0 -i M/R must be equal to or groattr than unity, and thcicfou
|

ifc is impossible for the lalio of R/E to rise lo a groat <.r value than
ja — a)/2, and hence at least halt the eUoit la wasted if the tacklethe eUoit is wasted if the tackle

Fig. 6 —Weston Diflercntial Fig. 7.—Moore and Head
Pulley Block Pulley Block,

lias the valuable property of sustainmg a load when the effort is

removed If, however, an artificial resistance can be introduced,
to cxxme urto action only when the effort is removed, it i8 possible
to obtaa© a tackle of gi^ter efficiency As an example we may
take the case whore a brake is provided offering a resistance, f U.
proportional to the load sustained, and where the values a and b
are small compared with unity. Equation (i) becomes E/R
(r ^ h c ^ M/R)/(i — <»), and hence ft -f -f M/R is equal to

643
or greater than unity when the load is self-suslamcd, and we thus
obtain a relation between R and E m tjic form i — a/2 — r, which shous
to a firsi, approximation, that as c approaches unity a high efficiency

is obtainable, while the self-sustaining power of tlic tackle is retamed
In order to obtain a greater ratio of R to E, without using a laigc

number of sheaves various arrangements are used, of which the
Weston differential pulley block is a typical example. The upper
block carries a pair of chain pulleys A (fig 0), secured together
anti of slightly diiicremt tffrrtivc diametcis D and d An endless

chain B, passing through guides C and D, ercircles these pulleys

and the single loose pulley E of the lower block, as indicated. With
this arrangement a single revolution of the upper sheave causes
the endless chain to wind up the chain on one side by an amount
irD, and to unwind an amount yrd on the other side and m conse-
quence the lower sheave is raised by ir(D — d)/2 Hence, neglect-
ing friction, EirD ^ ^Rir(D — rf) t e K ^R(i — dfTt) The value
djD usually lies between the limits lo/ii and 15/ib, and, if a
greater difference of E from R is rcquircel, a further meclianical

advantage can be obtained by employing a st^rate hand-wheel
and chain, 01 by forming the upper sheave witn an annular spur-

wheel gearing with a pinion driven by a hand-wheel and chain,

as m the Tangye form of Weston pulley-block Ihe efficiency of

the Weston pulky-block is less than 50 %, and it docs not therefore

overluuil An objection to this form of block is the great length
of the endless chain, which may drag on the ground and pick up
dirt and gnt, «ind thcieby interfere with the smooth working of

the mechanism Other forms, which do not require so lengthy
a chain, sometimes employ an cpicychc tram to obtain the reduced
velocity of the load The Moore and Head block has two equal
chain-whids A, B, fig 7, loosely mounted on an axle C, and pro-

vided with annular toothvxl gear-whccds which usually differ by
one 1(>C)th A spur pmion D, gearing wnth both wheels, is carrued

loosely upon an eccentric E forming part of the central mn, so

that when this latter is turned bv the hand-wheel F and ciiain G
the axis of the pimon dtsenbes a circle the diameter of which equals
the throw of the eccentric and a snvall relative motion of the two
sheaves takes place, depending on the iiumbci of the teeth of the

annular wheels The motion obtained is divided between the two
vertical parts of the chain H, which is wrapped round each sheave
in opposite directions, with a fiee loop I between, while the ends
are attached to the lifting hook Tins form is self-sustaining at

all loads
In order to obtain a self-sustaining pulley tackle, which will

have an cfliuency of more than 50%, various arrangements are

adopted, which ciunng liftmg auto- ^
matically throw out of action a brake

f
in<l cause it to come into action

V (C
^

agam when the effort is remov ed A ^ \
worm-gf^i tackle of this tlcseripiion ^ \

IS shown in fig y, m which a vvoiin

A, operated by a hand-wheel B and j'%
chain C, drives the worm-wheel D,
thereby coiling up a chain £, one end n

of which IS secured lo the upper
block, and the other end hangs ^oosely, ^
iTtor pa‘«ing lound the sprocket- ^ ^
wluel The worm is of great pitch, ra

m

so that if the effort were removed ihe M
weight would descend, did not the Js7

f
axial end thrust of the worm shaft V \ [

thiow into action a fiiction brake II,

the resistance of which prevents W-Ww
motion downwards In the brake v

j

shown, the cone I is pressed against ^
a corresponding recess m the ratchet- ^ V 1 T
wheel J, which latter turns loosely in ^ )

(t) |i

the casing and is provided with a 'I /Ij

pawl not shown m the figure, this tt) 'k ^
pawl allows freedom of motion when

<1

I

the load is being raised The fric-

tional gup between the two surfaces /
7 1

prevents return motion of the w'orm L-.
. y vy

;

r
shaft and the load remains suspended, Ivv
but it may be lowered by turning the

hand-wheel ao as to overcome the
friction brake Various other arrange- ‘—
ments of friction brakes have been —

^

devised to giv e a resistance propor- y V
Uoual to the load ^

Blocks, for lifting very heav^
J

weights, are sometimes provided with
an electric motor for driving the p.^ 8—Worm.^ear
v/orm. The >w>rm-whecl then Block wit^i^tomaticbSTsometimes carries a spur-pmion gear-

ing with a spur-wheel on the lifting shaft, whereby a much
greater mechanical advantage is obtamed wffth a small loss by
faction Of the spur gearing
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PULLMAN, formerly a town of Cook county, Illinois, USA
and now a part of the city of Chicago Here are the works of

the Pullman Palace Car Company, steel forging plants, and
other factories. The place was founded in 1880 by George
Mortimer Pullma,n (1831-1897), the inventor of the Pullman
sleeping car, and the founder (1867) of the Pullman Palace

Car Company, who attempted to make it a model town
”

Even the public works were the property of the Pullman Com-
pany and were managed as a business investment Popular
discontent with the conditions led to the annexation of Pullman
to Chicago in 1889, but the corporation (ontinucd to hold most
of the property. In June and July 1894 a bitter railway strike

developed from a controversy between employed and employers

in the Pullman works (See Chicago and Iilinois History)

PULPIT (from Lat. pulpttum, a staging, platform equiva-

lents are Fr chaire d'eghse, Ital pidpito, Ger Kanzel), a raised

platform with enclosed front, whence sermons, homilies, &c ,

were delivered Pulpits were probably derived in their modern
form from the amhones in the early Christian Church (see Ambo)
There are many old pulpits of stone, though the majority are

of wood Those in churches are generally hexagonal or octa-

gonal, and some stand on stone bas* s, and others on slender

wooden stems, like columns The designs vaiy^ accordingly to

the periods m which they were erected, having panelling,

tracing, cuspings, crockets, and other ornaments then m use

Some are extremely rich, and ornamented with colour and
gilding A few also have fine canopies or sounding-boards

Their usual place is in the nave, mostly on the north side,

against the second pier from the chancel arch Pulpits for

addressing the people in the open air were common in the

medieval period, and stood near a road or cross. Thus there was
one at Spital Fields, and one at St Paul’s, London External

pulpits still remain at Magdalen College, Oxford, and at Shrews-

bury Pulpits, or rather places for reading during the meals
of the monks, are found in the refectories at Chester, Beaulieu,

Shrewsbury, &c
,
in England, and at St Martin des Champs,

St Germain des Pr^s, &c
,
in Pans, also in the cloisters at

St D16 and St Lo Shortly after the Reformation the canons

ordered pulpits to be erected in all churches where there were

none before It is supposed that to this circumstance we owe
many of the time of Elizabeth and James Many of them are

very beautifully and elaborately carved, and are evidently of

Flemish workmanship The pulpits in the Mahommedan
mosques, which are known as “ mimbars ” are quite different

in form, being usuall)^ canopied and approached by a straight

flight of steps. These have a doorway at the foot, with an
enriched lintel and boldly moulded head

; the whole of the work
to this and to the stairs, parapet and pulpit itself being of

wood, richly inlaid, and often in part gorgeously painted and
gilt

PULQUE, or Pulque Fuerte, the national beverage of

the Mexican natives. It is prepared by fermenting the juice of

a number of species of the agave (agava potatorum, amertcana^

&c ) The cultivation of the a^ave for purposes of pulque
manufacture constitutes a considerable local industry, the

(tipiial invested running into several millions sterling The
juice obtained by tapping the agave is termed aguamtel, A
quantity of this is allowed to ferment naturally for about ten

days, and the product so obtained is termed madre pulque
(mother of pulque^ A small quantity of this is added to fresh

aguamiel, and thereby a rapid fermentation is induced, the

pulque being ready for consumption within a day or two. It

has a somewhat heavy flavour, resembling sour milk, but it is

much esteemed by the natives on account of its cooling, and
according to them wholesome and nutritious, properties.

PULSE, (i) (0 . Fr pols, Lat. puls, pultts,^ Gr. ttoXtos, a

porridge of beans, peas, &c ), in botany, a collective term for

beans, peas, and other members of the order Legummosae

{q V
),
which is characterized by having a legume or pod for the

fruit. (2) (M. Eng. pous, pouce, 0 Fr. pous, mod. pousse, Lat.

pulsus, sc venarum, the beating of the veins, pellere, to d ive,

beat), throbbing or beating, in physiology the rhythmical

! beating due to the changes of blood-tension in the arteries

j

con‘^equent on the contractions of their elastic tissues (see

! Vascular System)
! PULSZKY, FERENCZ AUREL (1814-1897), Hungarian
politician and author, was born on the 17th of September 1814

at Eperjes After studying law and philosophy at the high schools

of his native town and Miskolcz, he travelled abroad England
particularly attracted him, and his fascinating book, Aus dem
Tagehach etnes in Grossbrttanmen retsenden Ungarns (Pesth,

i837),gained for him the membership of the Hungarian Academy.
Elected to the Reichstag of 1840, he was m 1848 appointed

to a financial post in the Hungarian government, and was
transferred in like capacity to Vienna under Esterhazy Sus-

pected of intriguing with the revolutionists, Pulszky fled to

Budapest to avoid arrest Here he became an activ^e member
of the (ommittce of national defence, and when obliged to fly

the country" he joined Kossuth in England and with him made a

tour m the United States of America. In collaboration with his

wife he wrote a narrative of this voyage, entitled White, Red,

\ Black (3 vols
,
London, 1853). He was condemned to death

I
(1852) in contumaciam by a council of war In i860 he went to

I
Italy, took part m Garibaldi’s expedition to Aspromonte (1862),

and was interned as a prisoner of war in Naples Amnestied
by the emperor of Austria in 1866, he returned home and re-

entered public life, was from 1867-1876, and again m 1884, a

member of the Hungarian Diet, joining the D6ak party In

addition to his political activity, he was president of the literary

section of the Hungarian Academy, and direi tor of the National

Museum at Budapest, where he became distinguished for his

archaeological researches. He employed his great influence to

promote both art and science and Liberal views in his native

country" He died on the qth of September 1897 Among his

writings are Die Jacobiner in Ungarn (Leipzig, 1851) and ^etem
h Korom (Pest, 1880), and many treatises on Hungarian
questions in the publications of the Academy of Pest.

Some Reminiscences of Kossuth and Pulszky were published by
F W Newman in 1888

PULTUSK, a town of Russian Poland, in the government of

Warsaw, 33 m N of the city of Warsaw, on the right bank of

the Narew Pop. (1897), 15,878 The town was almost entirely

destroyed by fire in 1875 It is now well built, and had before

the fire a palace (1319) which was formerly a residence of the

bishops of Plock The industries include woollen, Imen and
hosiery mills, copper works and potteries In 1703 Charles

XII of Sweden defeated and captured the greater part of a

Saxon army near this town, and m the same locality the French
defeated the Russians in Deccynber 1806 The town was
founded as early as 956

,
PUMA, a name, probably of native origin, introduced into

European literature by the early Spanish writers on South
America (as Garcilaso de la Vega and Hernandez) for one of the

largest cats {Felts concolor) of the New World It is generally

called couguar ” by the French, “ leon ” by the Spanish
Americans, and “ panther ” by the Anglo-American hunters
of the United States (see Carnivora) Though often spoken
of as the American lion, chiefly on account of its colour, it rather

resembles the leopard of the Old V/orld in size and habits

usually measuring from nose to root of tail about 40 in

,

the tail being rather more than half that length The head
is small compared with that of other cats and has no mane.
The ears are large and rounded The tail is cylindrical, with

some bushy elongation of the hairs near the end, but not formmg
a distinct tuft The general colour of the upper parts and sides

of the adult is a tawny yellowish brown, sometimes having a
grey or silvery shade, but in some cases dark or inclining to

red, and upon these and other differences, which are probably
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constant locally, a number of sub-species have been named.
The lower parts, inner surface of the limbs, throat, chin and
upper lip are dirty white, the outside of the ears, particularly

at their base, and a patch on each side of the muzzle black,

the end of the tail dusky The young are, when first born,

spotted with dusky brown and the ta.l ringed '1 hese markings
generally fade, and quite disappear before the animal becomes
full grown.

The puma has an exceedingly wide range of geographical

distribution, extending over a hundred degrees of latitude, from
Canada in the noith to Patagonia in the south, and formerly

was generally diffused in suiUble localities from the Atlantic

to the Pacific Ocean, but the advances of civilization have

curtailed the extent of the districts which it inhabits. In

The Puma {Felis concolof)

Central America it is still common in the dense forests which
clothe the mountain ranges as high as 8000 or 9000 ft above
the sea-level Though an expert climber, it is by no means
confined to wooded districts, being frequently found in scrub

and reeds along the banks of rivers, and even in the open pampas
and prairies Its habits much resemble those of the rest of

the group to which it belongs, and, like the leopard, when it

happens to come within reach of an abundant and easy prey,

as the sheep or calves of an outlying farming station, it kills

far more than it can eat, either for the sake of the blood only or

to gratify its propensity for dcstruc tion It rareh attacks man,
and when pursued escapes if possible by ascending trees

Seveial instances have occurred of pumas becoming tame in

captivity Edmund Kean, the actor, had one Mhuh followed

him about like a dog When caressed pumas purr like domestic

cats

PUMICE (Lat. pumex, spumex^ ^puma, froth), a vtry porous,

froth-likc, vokanic glass It is an igneous rotk which was
almost completely liquid at the moment of effusion and was so

rapidly cooled that there was no time for it to crystallize

When It solidified the vapours dissolved in it were suddenh
releitsed and the whole mass sw'cllcd up into a froth which
immediately consolidated Had it cooled under more pressure

it would have formed a solid glass or obsidian {q v ), m fact

if we take fragments of obsidian and heat them in a crucible till

they fuse they will suddenly change to pumice when their

lissolved gases are set fiee Hence it can lie understood that

pumice is found only in recent volcanic countries Artificial

substances resembling pumice can be produced by blowing

steam through molten glass or slag, ancl when a mass of slag

IS suddenly cooled by being lipped into the sea (as is the case at

the blast furnaces of Whitehaven m Cumberland) it swells up
into a pumiceoiis form so light and full of vesicles that it will

float on water Any type of lava, if the conditions are favourable,

may assume the pumiceous state, but basalts and andesites

do not so often occur m this form as do trachytes and rhyolites
Pumices are most abundant and most typically developed from
acid rocks, for which reason they usually accompan\ ( bsulians,

in fact m Lipan and elsewhere the base of a lava flow may be
black obsidian while the upper portion is a snow white pumice

Small cry^stals of various minerals occur in many pumices
the commonest arc Icldspai

,
augite, hornblende and zircon If

they are abundant they greatly diminish the economic value
oi the rock, as they are hard and wear down more slowly than the

glassy material, consequently they produce scratches The
cavities of pumice are sometimes rounded, but may also be
elongated or tubular owing to the flowing movement of the

solidifying lava. The glass itself forms threads, fibres and thin

partitions between the vesicles. Rhyolite and trachyte pumices
are white, contain 60 to 75 % of silica and the specific gravity

of the glass is 2 3 to 2 4, andesite pumices are often yellow' or

brown; while pumiceous basalts, such as occur in the Sandwich
Islands, are pitch black wiicn pcrfei tly fresh

Good pumice is loiind m Iceland, Hungary, Nevada, Tcneriffc,
New Zealand, Paiitellaria and the Lipaii Islands The last-named
are the chief sources of pumice for the arts and manufactures
At Campo Bianco m Lipaii there is an extinct volcanic cone with
a breached crater trom which a dark stream of obsidian has flowc'd

For industrial purposes the best varieties are obtained from Monte
Pclato and Monte Chinca The pumice is extracted by means of

shafts and tunnels diivcn through the soft mcohertnl stone. It

IS brought out in blocks of iiicgular shape and size and is tiimmed
mto slabs and graded into scvcial qualities before it is exported
to Canneto, which is the centre of the pumice trade The woikmen
say that the good puimce occurs in beds or veins which are probably
lava Hows and are separated by valueless rock or by obsidian

fhc value depends entirely on the ngulaiity, size and shiipe of the
steam cavities and on the absence of mmi te crystals Fiom tune
immemorial the extraction and sale of pumice have been one of the
prmcipal sources of wealth to the inhabitants of this island An
inferior punuce, known in Lipan as AUssandnna, is used for smooth-
ing oilcloth Though all the Aeolian Ishs arc volcanic no pumice
IS exported fiom any of the others In Iceland, Tcnerifte and
Hungary pumice also occurs, but not m sufficient quantity or of

such quality as to rcn<ler it woilh working on a large scale It

IS estim^ited that in Lipan there are 170 pumice quarries (or mines)
giving employment to 1200 p{rsons and producing 6000 tons oi

pumice per annum The price vanes with the (juality from 3
tire per 100 kilogrammes for the commonest sorts to 200 or 300
lire lor the best pieces, the average being about 15 luc Much
pumice is also used nowadays in the form of a fine powder, pro-

duced by crushing the rock, and forms an ingredient of metal
polishes and some kinds of soap It is often confounded w ith diatom
cailh or tripoli powder, but can easily be recognized by the aid

of the micioscope or by simple chemical tests

Among the older volcanic rocks pumice occurs, but usually lias

its cavities filled up by deposits of secondary minerals introduced

by percolating water, hence it is of no value for industrial pur-

poses Pumicc, m minute fragments, has been shown to have an
ixeecdmgly wide distiibution over the earth's surface at tlic present

da}' It occurs in all the deposits wluch cover the floor of the
deepest portion of the oceans, and is especially abundant in the

abysmal red clay In some measure this pumice has been derived

from submarine volcanic eruptions, but its presence is also accounted
for by the fact that pumice will float on water for months, and is

thus distributed o\ er the sea by winds and currents After a long

time it becomes waterlogged and sinks to the bottom, where it

gradually disintegrates and is incorpoiated in the muds and oozes

which are gathering there After the great eruption of Krakatoa

m 1883 banks of pumice covered the suifaee of the sea for many
miles and rose in some cases for four or five ft above the water
level In addition to this much finely broken pumicc was thrown

into the air to a great height and was borne away by the winds,

ultmiately setthng down m the most distant parts of the continents

and oceans (J S F

)

PUMP,^ a machine w^hich drives a liquid from one point to

another, generally at different levels, the latter being usually

the higher, an air-pump is an appliance for exlmustmg or

^ The word appears apparently first m English in the Promp-
tonum Parvulorum c 1440 of a ship's pump (hauntorium), in

Dutch {powpt), a little later, dialectically, of a conduit pipe for

water, but in the sense of a means of laising water it docs not occur

in Dutch 01 German befoic the i6th century The Fr pompe is

(kiived from Teutonic The German variant of Pumpe is Phmpe,
which is generally taken as being an echoic woid, imitating the sound

of the plunger, but the primary notion seems to be that of a pipe

or tube Cf Italian teim tromba, te trumpet, pipe (see the note

on the word in the New English Dictionary)
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xemo\ring the air or other gas from a vessel, whilst a compressK>n

pump compresses the air. The simplest forms of pumps em-

ployed for forcing hquids are plunger pumps/’ consisting

essentially of a piston moving m a cylinder, provided with

inlet and outlet pipes, togdhcr with certam valves The
disposition of these v^vcs divides this type of pump into

suction pumps and lorcc pumps.

Fig t shows the arrangementm a suction pump A is the cybnder
Withm which the piston B is moved up and i\owii by the rod C.

D IS the mlet pipe (the lower extremity of which
ih placed beneath the surface of the Lquid to be
lomoved), and G i<? Ih'^ outlet pipe E is a valve
m the mlet pipe cmenmg into the cylinder, and

A tlie piston is perforated by one or more holes,

each fitted with valves opening outwaids on its

upper surface. On raising the piston, the valve
F remains closed and a vacuum tends to be
created in the cylinder, but the pressure of the
atmosphere forces the liquid up the tube D and
it raises the valve E and passes mto the
cylinder On reversing the motion the valve E
closes and the liquid is forced through the valve
F to the upper part of the cylinder On again
raising the piston, more liquid enters the lower

I |d part of the cylmder, whilst the previously raised

jtjq, I liquid IS ejected from the delivery pipe Obviously
the action is intermittent Moreover, the height

of the lift 19 conditioned by the atmospheric pressure, for this is the
driving force* and smee this equals 34 ft of watei, the lift cannot
be theoretically more than this distance when water is bemg pumped
In practice it may be considenibly less, owing to leakage at the
valves and between the piston and cylmder

In the force pump ('ig 2) there is 110 such limitation to the lift

In this case the piston » solid, and the outlet pipe, G which is

placed at the bottom of the cylmder,
nas a valve F opening outwards,
the mlet pipe and valve are the same
as before On raising the piston
the hqiiid n<?es in the cyhnder, the
valve E opening and F remammg
^ut On reversing the motion the
valve E closes and the liquid is

6xi\ eii past the valve F On again
raising the piston the valve E (mens
admitting more liquid whilst F re-

mains closed It IS seen that the
action IS intermittent, liquid only
being discharged dunng a down
stroke, but smee the driving force

IS that which is supplied to the
piston rod, the lift is only con-

ditioned by the power available and
by the strength of the pump A continuous supply can be obtained

by leadmg the delivery p.pe into the base of an air chamber H,
wnich is fitted with a discharge pipe J of such a diameter thac the
liquid cannot escape from it as fast as it is pumped in dunng a
down stroke The air inside is compressed in consequence and
dunng an upstroke of the piston this air tends to regain its

original volume and so expels the watei, thus bringing about a
contniuous supply For a description of modem pumps, see

Hydraulics

Ais^’pumph —Pumps for evacuatuig vessels may be divided

into three classes
.
(i) mechanical, (2) mercurial, and (3) jet

pumps
;
the last-named are treated m Hydraulics

Mmohmaiomi.
mventioii of the mechanical air-pump is generally

attributed to Otto von Guericke, consul of Magdeburg, who
exhibited his instrument m 1654; it was first described m 1657

by Caspar Schott, prolessor of mathematics at Wurttemberg,

in his Mechanicahydratdtco-pneumaUca, and afterwards (in 1672)

by Guericke in his Experinventa nova Magdeburgtea de vacus

spatta. It consisted of a spherical glass vessel opening below

by means of a stop-cock and narrow nozzle into the cylinder of

an exhausting syringe,” which inclined upwards from the

extremity of the nozzle. The cylinder, m which a well-fkting

piston worked, was provided at its lower end with two valves

One of these opened from the nozzle into the cylinder, the other

from the cylmder mto the outside air. During the dowm-stroke
of the piston the former was pressed home, so that no air entered

the nozzle and vessel, while the latter was forced open by the

air which so escaped from the cylinder Durmg the return-

stroke the latter was kept closed m virtue of the partial vacuum
formed within the c>Iinder, whiL at the same time the former

Fig. 2.

was forced open by the pressure of the denser air in the vessel

and nozzle. Thus, at every complete stroke of the piston, the

air in the vessel or receiver was diminished by that fraction o\

itself which is expressed by the ratio of tlit volume of the avail-

able cylmdrical space above the outward opening valve to the

whole volume of receiver, nozzle and cylinder The action lo

essentially that of the common suction pump. The construction

was subsequently improved by many experimenters, notably

b>’’ Boyle, Hawksbee, Smeaton and others, and more recently

tw^o pump baiTels were employed, so obtaming the same degree

of exhaustion much more rapidly. This type of pump is,

however, not very efficient, for there is not only leakage alxiul

the valves and between the piston and cylmder, but at a certam

degree of exhaust the air within the vessel is insufficient to

raise the mlet valve, this last defect has been met m some
measure by using on extension of the piston to open and close

the valve

The so-callcd oil air-pumps arc much more efficient; the valve

difficulty is avoided, and the risk of leakage minuniz'^d
;
whilst

m addition there is no air clearance between the piston and the

base of the cylinder as in the older mechanical forms. The
Ficuss pump may be taken as an example. The piston, provided
with a valve opening upwards, is packed in the cyhnder by a

leather cup which is securely pressed against the sides of the

i>hnder by the atmosjAeric pressure. The piston rod passes

through a valve m the upper part of the cylmder which is held

to Its seat by a spring. The inlet pipe enters an elliptical vessel

which communicates with the cylmder a little way up from its

base, whilst at the base there is a relief tube leadmg into the

elliptical vessel already mentioned. Oil is placed both above
the upper valve seating, and also m the cylinder up to the

height of the lower edge of the inlet pipe. The action is as

follows • On raising the piston it cuts off communication with

the mlet pipe and then compresses the air above, forcing it

through the upper valve and oil into the atmosphere. Some
of the oil IS also driven out, but as the valve does not ciose until

the piston has descended a short distance, a certain amount of

oil returns. On lowering the piston its valve opens and air

passes m from the vessel to be exhausted
,
this is further rarefied

on the next stroke and so on. The Max Kohl pumps are based

on the same principle, but arc constructed with more elaborate

detail, leading to a greater efficiency, an exhaust of o 0008 inm.
being claimed as readily obtamable.

The invention of the barometer and TorricelH’s explanation

of the vacuity above the mercury column placed before the

members of the Florentme academy a ready method
of obtaming vacua

;
for to exliaust a vessel it was

* •

only necessary to join, by means of a tube provided with stop-

cocks, the vessel to a barometer tube, fill the compound vessel

with mercury and then to invert it in a basin containing this

liquid, whereupon the mercury column fell, leaving a Torricellian

vacuum m the vessel, which could be removed after shuttmg
off the stop-cocks. This was the only method known until

the mvention of the mechanical air-pumps; it w^as subsequently

employed l)y Count Rumford, and as late as 1845 Edward A.

King patented filament electric lamps exhausted by the same
methods Although modem mercurial pumps have assumed

a multipliaty of forms, theu* actions can be reduced to two
principles, one statical, the other hydrodynamical—at the

same time instruments have been devised utilizmg both these

principles.

Statical Pumps—^The earliest mercurial pump, devised by
Swedenboig and described m hus Miscellanea observata circa res

naturales (1722), was statical in action, consisting essentially

in replacing the solid piston of the mechanical pump by a column
of mercury, ^vhlch by being alternately raised and lowered

gradually exhausted a vessel. A more complicated pump, but

of much the same pnnciple, was devised m 1784 by Joseph

Baader, to be improved by C F. Hindenburg m 1787, by A N
Edelcrantz m 1804, and bv J. H. Patten in 1824; whilst in r88i

Rankme Kennedy resuscitated the idea for the purpose of

exhausting filament electric lamps. The pump devised by
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H Geissler of Bonn, and first descnbed m 1858 by W. II Theo
Meyer in a pamphlet Ueber das geschuhtcie electnuhe Ltchl
surpassed all previous fornib m both simplicity and efiicicncv

Ihe general scheme of Geisler’s pump is shown in fig 3 A
and B are pear-shaped glass vessels connected by a long narrow

india-rubber tube, which must be sufficiently

strong m the body (or strengthened bv a
linen coating) to stand an outward pressure

of I to ij atmospheres A terminates below
in a narrow vertical tube c which is a few
inches longer than the height of the baro-

meter, and to the lower end of this tube

tlie india-rubber tube is attached which con-

nects A with B. At the upper end of A is

a glass tw'o-way stop-cock, by turning which
the vessel A can cither be made to com-
municate with the vessel to be exhausted,
or witli tlie atmosphere, or can be shut off

from both when the cock holds an mter-

mediate position The apparatus, after

having been carefully cleaned and dried, is

charged with pure and dry mercury which
must next be worked backwards and for-

wards between A and B to remove all tlie

air-bells The air is then driven out of A by
Fig 3 hfting B to a sufficient level, turning the cock

Geisler'b Air-Pump 50 as to communicate with the atmosphere
and letting the mercury flow mto A until it gets to the other side

of tlie stop-cock, which is then placed in the mtermediate posi-

tion Supposing the vessel to be exhausted to have already been

securely connected to the pump, we now low^er the reservoir B
so as to reduce the pressure m A sufficiently below the tension

in the gas to be sucked in, and, by turning the cock so as to

connect A with the vessels to 1x5 exhausted, cause the gas to

expand into and almost fill A. The cock is now shut against

both communications, the reservoir hfted, the gas contents of

A dLscharged and so on, until, when after an exhaustion mercury
IS let mto A, the metal strikes against the top without inter-

position of a gas-bell. In a well-made apparatus tlxe pressure

in the exlmusted vessel is now reduced to -jV w ^ milli-

metre, or even less An absolute vacuum cannot be produced

on account of the unavoidable air-film between the mercury

and the walls of the apparatus
As it takes a height of about 30 in of mercury to balance the pres^

sure of the atmosphert, a Gcislcr pump ncccsbarfly is a somewhat
long-legged and unwieldy instrument; m addition, the long tube

IS liable to breakage It can be considcraoly shortened, the two
vessels A and B brought more closely together, and the somewhat
objectionable mdia-rubbcr tube be dispensed with, if wc connect
the air-space in B with an ordinary air pump, and by means of it

do the greater part of the sucking and the whole of the lifting

work An instrument thus modified was constructed by Poggen-

dorfl m 1865
Even a Geiger’s stop-cock requires to be lubricated to be abso-

lutely gas-tight, and this occasionally proves a nuisance Hence
a number of attempts have been made to do without stop-cocks

altogether In the pump generally attributed to Tbplcr, but which
was previously devised by J Mile of Warsaw in 1828, who termed
it a ' hydrostatic air-pump without cylinders, taps, Uds or stoppers,''

this lb attained by using, both for the inlet and the outlet, vertical

capillary glass tubes, soldered, the former to somewhere near the

bottom, the latter to the top of the vessel These tubes, being more
than 30 in high, obviously act as efficient mercury-traps, but
the already considerable height of the pump is tlius multiplied

by two This consideration led Alexandei Mitscherhch, F Ncisen

and others to introduce glass valves m lieu of stop cocks A pump
similar to Topler's construction was devised by Mendel^eff, and the

original device has been much Improved by Wiedemann, Bessel-

Hagen and others

The best-known pump of this type was invented in 1865 by

H. Sprengel, although tlie idea had been previously conceived

7^^ bv Magnus and Buff The mstrument, in its original

Dymmmic (simplest) form (fig. 4)> consists of a vertical capillar>

Pump. glass tube a of about i mm bore, provided with

a lateral branch b near its upper end, which latter, by an

mdia-rubber joint governable by a screw-clamp, communicates

with a funnel The lower end is bent mto the shape of a

hook, and dips mto a pneumatic trough. The vessel to

be exhausted is attached to b, and, in

order to extract its gas contents, a
properly regulated stream of mercury
IS allowed to fall tlirough the vertic^

tube. Every drop of mercury, as it

enters from the funnel, entirely closes

the narrow tube like a piston, and in

going past the place where the s'de

tube enters entraps a portion of air «md
carries it down to tl\e trough, where it

can be collected If the vertical tube,

measurmg from the point where the

branch (ximes m, is a few inches greater

than the height of the barometer,

and the glass and mercury are per-

fectly dean, the appaiatus slowly but
surely produces an almost absolute

vacuum.
The great advantages of Sprengel's

pump he m the sunphcity of its construc-
tion and in the readiness with which it

adapts itself to the collecting of the gas
It did excellent service in the hands of
Graham for the extraction of gases
occluded m metals Many improvements
upon the original construction have been ,, , , . ^
pfoposed Sprengel s Arr-Pump

Many other devices have been introduced for facilitating the
production of vacua For example Raps m 1893 desciibcd an
automatic arrangement to be used m connexion with, a TbpAei
pump, whilst in 1893 Schube-Beigc devised a rotary form. For
the description of these forms set Wmkelmann, Handbuch der
Phystk (1906), 1 1 316 The history of mercurial pumps is treated by
S P Thompson, The Development of the Mercurial Air Pump (1888)
For the production of high vacua, see Vacuum Tube

,
EiQUtP

Gases *

PUMPKIN^ the fruit of the gourd Cucurbtta Pepo, well known
in English cottage gardeni>, and largely cultivated m continental

Europe and North America The pumpkm vanes much in form,
being sometimes nearly globular, but more generally oblong
or ovoid in shape, the rind is smooth and very variable m colour.

It IS a useful plant to the American backwoods farmer, yieldmg,

both m the ripe and unripe condition, a valuable fodder for his

cattle and pigs, Wing frequently planted at intervals amor^ the

maize that constitutes his chief crop Tlie larger kinds acquire

a weight of 40 to 80 Ib but smaller varieties are m more esteem
for garden culture When ripe, the pumpkin is boiled or baked,
or made into various kinds of pie, alone or mixed witli other

fruit ; wliile small and green it may be eaten like the vegetal^
marrow. The name squash is applied m America to t£s and
other species of the genus CucurbUa The name is adapted from
an American Indian word (see L H Bailey, Cyclopaedia of
American Horticulture, where is a fuller account qf the squashes).

Summer squashes are mostly varieties of C. Pepoy winter
squashes are either C. maxima or C tnoschaia, chiefly the former.

The varieties of pumpkms and squashes are numerous and of

great variety in size and shape, it is difficult to keep them pure
if various kinds are grown together, but tlie true squashes

(C maxima) do not hybridize with the true pumpkm species.

If carefully handled to avoid cracking of the skin, and kept dry

and fairly warm, wmter squashes may be kept for months.

PUN» a play upon words, particularly the use of a word
in two or more different applications or of two oi more words
similar m sound but with different meanings by whicli a
humorous or ludicrous effect is produced ; thus Charles I/3 Court

J
ester is said to have made the punning grace ‘‘ great praise

e to God and little Laud to the devil ” for which the archbishop

dismissed him from his service Another famous pun was that

upon The Beggar's Opera, which “ made Gay rich and Rich gay.''

Thomas Hood was the l^g of pun-makers. They went and
told the sexton, and the sexton toll’d the bell " ('^ Sally Brown”)
IS one example among the innumerable puns w'lth whicli his

poems are filled. The derivation of the word is not known
It first appears in the second lialf of the 17th century. Skeat
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{Etym^ DicL, x8gS) identifies it with an obsolete and dialectal

variant of pound/^ to beat, m the sense of “ to pound words, to

beat them into new senses, to hammer at forced similes/* The
New English Dictionary considers it was probably one of the

shortened words, like “ mob,** cit,” &c., which were common
m slang after the Restoration, In R. L*Estrange, Counsellor

Manners's Last Legacy (1676), “pun’* is found with punnet,

pundignon and quibble, “ of which fifteen will not make up one

single jest.** Possibly these may be all referred to “ punctilio/*

(It puntigliOy dim. of punto, point, Lat. punctum), a ‘^mall, fine

point, a cavil or quibble. No historical connexion, however,

has been found between the words

PUNCH, the abbreviated form of Punchinello (Ital Pohanella,

Pulctnella), the most popular of the puppets or marionettes

{q V ), and the chief figure in the “ Punch and Judy ** show
It IS of Italian origm, though its history is by no means free from

obscurity. The earlier etymologists sought to trace the name
to various mythical individuals, by whom, it was alleged, the

type was first furnished. F. Galiani adopts the theory which
derives it from the name of Puccio d*Aniello, a vintager of

Acerra near Naples, who, having by his wit and grotesque

apjiearanre vanquished some strolling comedians in their own
sphere was induced to join the troop, and whose place, by reason

of his popularity, was supplied after his death by a masked actor

who imitated his dress and manner. The claims of other

individuals—Paolo Cinella, Polliceno, and Pulcinella, a Nea-
politan dealer m fowls—have also found supporters, and the

derivation of the name and character from some old mystery repre-

senting PontlUS (0 . Eng Powfice
;

Fr. Ponce) Pilecte and Judas,

or the Jews, was formerly popular It has even been suggested

that the title is a modification of ttoXv kivcw I move much**)
as expressive of the restlessness which is characteristic of the

puppet, and the assumption thaj the character was invariably

of dimimutive size has given rise to its reference to the word
pollice, the thumb (cf Daumhngy Tom Thumb), The most
plausible theory, however, regards the name in its Italian form

as a diminutive of pulano, fern pulana, a chicken. It is some-
times stated that, in consequence of the habit of using the word
“ chicken ** as a term of endearment, it came to mean “ a little

child,** and hence
**
a puppet ** (W. Skeat) But this again involves

the assumption that the application of the name to the character

was in some measure determined by the size of the puppets,

whereas it would appear to have been transferred from the

comic stage to the puppet show and the Pulcinella of the stage

was not necessarily a dwarf The choice, therefore, seems to

he between the theory of Quadrio, that it was applied on account
of the resemblance of the hooked nose to a beak, and that of

J. Baretti, which ascribes its employment to the nasal squeak

and timorous impotence of the original character With respect

to the development of the modern type, it has been assumed that

the whole fanaily of Italian maschere (Arlecchino, Brighella,

and the like) are modified survivals of the principal Oscan
characters of the Atellanae, and that Punchinello is the repre-

sentative of Maccus, the fool or clown. In proof of this it is

urged that Acerra, the supposed residence of Puccio d’Aniello

and the traditional source of the character, is in the neighbour-

hood of Aversa, the old Atella; and reference is also m^e to a
bronze statue of Maccus, discovered at Rome in 1727, an engrav-

ing of which has been preserved m Ficoroni’s £« Maschere
sceniche e le figure comtche d'antuhi Romani But the resem-

blance of the statue to the puppet is scarcely to be termed a

strikmg one, and the large nose and deformed figure are some-
what hazardous ground on which to base a theory—especially

in view of the fact that such points of likeness as there are m it

to the northern Punch are not to be found in the Neapolitan
Pulcinella, It is possible that some relic of the old Ludt Osety

transmitted through the Vice of the mystery plays, is to be
found m the character, but any direct descent from the Maccus of

the Atellanae seems precluded by the fact that, while there are

traces of the gradual development of the northern Punch from
the Neapobtan Pulcinella, the latter with its grey hat, white
smock and trousers, mask^ face, and undistorted body is widely

different from its alleged prototype It seems necessary,

therefore, to regard the Pulcinella as m large part a distinct

creation of comparatively modern date fi-ior to the 17th

century there is no indication in the Italian burlesque poets

of the existence of Pulcinella, though L A. Riccoboni places

the creation of the part before 1600.

Andrea Perrucci (1699) and Gimma assert with some show
of authority that Silvio Fiorillo, a comedian named after his

principal part Captain Matamoros (the Italian Miles Glorto^us),

invented the Neapolitan Pulcinella It was afterwards improved
by Andrea Calcese, surnamed Ciuccio, who died of the plague

m 1656, and who, according to Gimma, imitated in the character

the peasants of Acerra. This would place the origin of the

Italian Pulcinella somewhere about the commencement of the

17th century, the origmal character appearing to have been
that of a country clown, hook-nosed, shnll-voiced, cow^ardly,

boastful and often stupid, yet given at times to knavish tricks

and shrewd sayings. In thorough accordance with this date,

we find that the earliest known appearance of Polichinelle in

France is at the beginning of the reign of Louis XIV
,
in the show

of the puppet-playing dentist Jean Biioch6 It might have

been expected that the shrewder and wittier side of the charac ter

would most commend itself to the French mind, and theie is

good reason to believe that the Polichinelle of Brioche was

neither a blunderer nor a fool The puppet was almost imme-
diately seized upon as the medium of political satire of the kind

exemplified in the Letter of Polichinelle to Cardinal Mazann
(1649), and it IS described in the Combat de Cyrano de Bergeiac,

as a “ petit Esope de bois, remuant, tournant, virant, dansant,

riant, parlant, petant ” and as “ cet h6terochte marmouset,
disons mieiix, ce drolifique bossu.*’ In this there appears

signs of transformation, whether the importation to France took

place before or after the alleged improvements of Calcese The
hunchback had been long associated in France with wit and

laughter, and there are, therefore, some grounds for C. Magnin’s

theory that the northern Punch is of French origin, a Gallic

type under an Italian name, though there does not seem to be

sufficient reason for adopting his suggestion that Polichinelle

was a burlesque portrait of B^arnais The date of its intro-

duction into England has been disputed, J. Payne Collier being

of opinion that Punch and King William came together, a

second theory suggesting an earlier origin with the Huguenot
refugees. In view of its popularity in France prior to the

Restoration, however, it would be strange if its migration had
been so long delayed, and it is more than piobable that it crossed

the channel in the wake of the Royalists Apart from the

general references by S Pepys (1662) and by J. Evelyn (1667)
to an Italian puppet-show at Covent Garden, the former makes
mention (1669) of some poor people who called their fat child

Punch, “ that word being become a word of common use for

all that IS thick and short. *^ An allusion to ‘‘ Punchmellos
**

is also to be found in Butler*s satire on English imitation of

the French, and Aubrey speaks of “ a Punchinello holding a

dial ** as one of the ornaments of Sir Samuel Lely’s house at

Whitehall But, though the puppet did not travel in the tram

of William of Orange, allusions to it became far more frequent

after the Revolution of 1688, and the skill of the Dutch in their

treatment of puppet mechanism may have enhanced its attrac-

tiveness. In 1703 it was introduced at Bartholomew Fair into

a puppet play of the creation of the world, m 1709 (Tatler,

No. 16) It was to be found in a representation of the Deluge,

though m a different part from that of the Momus Polichindle

of Alexis Piron’s Arlequtn-Deucalton (1722), and in 1710
{Spectator, No 14) it is mentioned as a leading figure m Powell *s

puppet-show at Covent Garden The alleged satire on Robert
Walpole, entitled A Second Tale of a Tub, or the History of

Robert Powel, the Puppet-Showman (1715), furnishes some
details of Punch performances, and has an interesting frontis-

piece representing Powell with Punch and his wife The Judy
(or Joan, as she appears to have been sometimes called) is not

of a specially grotesque order, but the Punch is easily recogniz-

able in all but the features, which are of the normal puppet Wpc,
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Other allusions are to be found in Gay^s Shepherd's Week—
Saturday (ij 14) and Swift’s Dialogue between Mad Mulltntx and
Timothy (1728). The older Punchinello was far less restricted

m his actions and circumstances than his modern successor He
fought with allegorical figures representing want and weari-

ness as well as with his wife and with the police, was on intimate
terms with the patriarchs and the seven champions of Christen-

dom, sat on the lap of the queen of Sheba, had kings and dukes
for his companions, and cheated the Inquisition as well as the

common hangman Powell seems to have introduced a tiained

pig which danced a minuet with Pune h, and the French (among
whom Punch is now usually styled Guignol, originally a puppet
hailing from Lyons) having occasionally employed a cat in the

place of the dog Toby, whose origin is somewhat uncertain

A typical version of the modern play, with illustrations, was
published by Payne Collier and Cruikshank m 1828 (3rd ed ,

1844) {R M W)
PUNCH, (i) To pierce, perforate, make a hole or stamp a

mark, &c
,
with a tool known as a “ puncheon ” or “ punch

The verb is derived from the substantive, the original is Lat
punctio, a pricking, from pungere, to prick Ihis gave Ital

pumone, 0 . Fr. potnson^ mod pompon. Both these Fiench
forms mean also a cask, from which the English “ puncheon,

'

a liquid measure varying in capacity from 72 to 120 gallons is

taken This is probably the same word as that for the tool,

and refers to a mark 01 sign stamped or “ punched ” on the cask

The origin may therefore be paralleled by the explanation of
“ hogshead as referring to a mark ot an “ oxhead branded
on the measure (2) To beat or hit, especially m such collo-

quialisms, as “ to punch one’s head ” This is not the same word
as (i) but IS a shortened form of “ punish,” from Lat, puntre,

of which the ultimate origin is poena, penalty, from which is

derived “ pain ” (3) The name of a drink, composed of spirits,

water, sliced lemons or limes, or lemon-jui( e, together with

sugar and spice, and served hot According to the spirit with

which it IS made, it is known as brandy, whisky, rum punch, &('

Milk-punch is made of milk and spirit, bottled and served cold

The word is the English representative of the Hindostani panch,

five (from the number of ingredients), and was introduced from

the East
PUNCTUATION (Lat. punctum, a point), the theory or art of

‘‘ pointing ” a literary composition so as to divide it properly

into sentences and portions of sentences, which the “ points
”

are used to mark at their close, with a view to precision in the

meaning of a continuous set of written words, by the indication

of what would be pauses or changes of expression if they were

spoken The uses of the chief “ points ” are explained as fol-

lows in the Rules for Compositois ” at the Oxford University

Press, compiled by Mr Horace Hart, the university printer —
The full stop ” or

** period ”
( ) marks the end of a sentence.

The colon ’’
(

)—Greek kCoXov, a limb—is at the transition

point of the sentence. The semicolon ”
(,) separates different

statements The “ comma ” (,)—Gr. Ko/x//a, from kotttciv,

t,e a piece cut off—separates clauses, phrases and particles.

(The terms period ’’—Greek TrcpioSo?
—

“ colon, comma,’’

now identified in punctuation with the signs here given, were

borrowed from the Greek grammarians, who originally described

either the whole sentence or a longer or shorter part of it

respectively m this way). Among other signs, the ‘‘ dash ”

^—) marks abruptness or irregularity The “ exclamation
”

(i) marks surprise The “interrogation” or “query” (?) asks

a question. The apostrophe (’) marks elisions or the possessive

case “ Quotes,” quotation-marks or “ inverted commas ”

(‘* ”) define quoted words Irregularities or ‘interpolations in

a sentence are marked by various forms of bracket ( )
or paren-

thesis. Literary usage and the practice of prmting-houses vary,

however, so much that it is impossible to define exactly and
shortly the part played by some of these pomts in a reasonable

system of punctuation. The Oxford Rules already mentioned,

which deal also with spelling and other pitfalls m literary

composition and printing, carry the authority of such experts

as Sir J. A. H. Murray and Dr Henry Bradley; and the art of

punctuation may be studied ako in such works as H. Beadnell’s

Spelling arid Punctuation

,

P. AJlardyce’s Stops or how to punc-

tuate, T. L. de Vmne’s Correct Composition, and T Lefevre’s

Guide pratique du compositeur. The acceptance of a conven-
tional system of modern punctuation is mainly due to the

invention of printing, and to the ingenuity and care of individual

typographers In the earlier forms of writing the letters ran

on continuously in lines, it was only by degrees that actual

words were divided from one another by spacing within the

line, then later came the distribution of words into sentences

by means of points, and the introduction by Aldus Manutius
in the 16th century of a regular system for these. The chief

signs were inherited by the printers from the dots of the Greek
grammarians, but often with altered meanings, thus the Greek
interrogation mark (,) becomes the modern semicolon (See

Palaeographv and Typography )

PUNDIT (Hindi pandit, Skr. pandtta), a learned man, a teacher,

particularly one skilled in Sanskrit and Hindu law, leligion

and philosophy. Before the institution of the High Courts
in 1862, the Supreme Court of India had a law officer styled the

Pundit of the Supreme Court, who advised the English judges
on points of Hindu law The term is frequently applied,

somewhat derisively, or humorously, to learned persons, to

those who claim b> long official or other experience to lay down
the law or dictate principles of conduct.

PUNIC WARS/ a name specially appropriated to the wars
between Rome and Carthage in the 3rd and 2nd centuries B c
Ihe origin of these conflicts is to be sought in the position which
Rome acquired about 275 b c as suzerain and protector of all

Italy Her new obligation to safeguard the peninsula against

foreign interference made it necessary that she should not allow

the neighbouring island of Sicily to fall into the hands of a
strong and expansive power Carthage, on the other hand, had
long been anxious to conquer Sicily and so to complete the
chuin of island posts by which she controlled the western

Mediterranean.

First Punic War (264-241 b.c ^)—The proximate cause of

the first outbreak was a crisis in the city of Messana, commanding
the straits between Italy and Sicil> A band of Campanian
mercenaries, which had forcibly established itself within the

town and was being hard pressed m 264 by Hiero II of Syracuse,

applied for help both to Rome and Carthage and thus brought
a force from either power upon the scene The Carthaginians,

arriving first, occupied Messana and effected a reconciliation

with Hiero The Roman commander neverti eless persisted

in throwing troops into the city, and by seizing the person of the

Carthaginian admiral during a parley induced him to withdraw
his garrison The Romans thus won an important strategic

post, but their aggression was met by a declaration of war from
Carthage and Syracuse

Operations began with a joint attack upon |^essana, which
the Romans easily repelled. In 263 they advanced with a

considerable force into Hiero’s territory and induced him to

seek peace and alliance with them. Having thus secured their

foothold on the island they set themselves to wrest it completely

from Carthage In 262 they besieged and captured the enemy’s

base*at Agygentum, and proved that Punic mercenary troops

stand before the infantry of the legions. But they

impression upon the Carthaginian fortresses in the

w^^^^fcfie island and upon the towns of the interior which

mostly against them Thus m the following campaigns

their army was practically brought to a standstill.

In 260 tbtjdWar entered upon a new phase Convinced that

they could glijil no serious advantage so long as the Carthaginians

controlled the sea and communicated freely with their island

possessions, the Romans built their first large fleet of standard

battleships. At Mylae, off the north Sicilian coast, their

admiral C. Duiiius defeated a Carthaginian squadron of superior

manoeuvring capacity by a novel application of grapplmg and

' The chronology here given ih the traditional one, but recent

researches tend to show that many events have been antedated by
one jrear

XXII 21 a
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boarding tactics. This victory left Rome free to land a force on

!

Corsica and expel the Carthaginians (259), but did not suffice to

loosen their grasp on Sicily

After two more years of desultory warfare the Romans de-

cided to carry the war into the enemy’s home territory A large

armament sailed out in 256, repelled a vigorous attack by
the entile Carthaginian fleet of! Cape Ecnomus (near Agrigen-

tum) and established a fortified camp on African soil at Clypea

The Carthaginians, whose citizen levy was utterly disorganized,

could neither keep the field against the invaders nor prevent

their subje^'ts from revolting A single campaign compelled
them to sue for peace, but the terms which the Roman com-
mander Atilius Regulus offered were intolerably harsh Accord-

ingly they equipped a new army in which, by the advice of a

Greek captain ot mercenaries named Xanthippus, cavalry and
clephiints formed the strongest arm In 755, under Xanthippus^s

command, they offered battle to Regulus, who had taken up
position with an inadequate force near Tunes, outmanoeuvred

him and destroyed the bulk of his army A second Roman
armament, which subsequently reached Africa after defeating

the full Carthaginian fleet off Cape Hermaeum, did not venture

to reopen the campaign, but withdrew all the remaining troops

The Romans now directed their efforts once more against

Sicily Ir 254 they carried the important fortress of Panormus
(Palermo) by an attack from the sea, but when Carthage threw
reinforcements into the island the war again came to a standstill

In 251 at last the Roman general L Metellus brought about a
pitched battle near Panormus in which the enemy’s force was
effectively crippled This victory was followed by an investment

of the chief Punic base at Lilybaeum by land and sea The
besiegers met with a gallant resistance, and in 249 were com-
pelled to withdraw by the loss of their fleet in a surprise attack

upon the neighbouring harbour of Drepaniini (Trapani), in

whi(h the admiral Claudius Pukher was repulsed with a loss of

93 ships. Meanwhile other losses in storms on the high seas

so reduced the Roman fleet that the attack upon Sicily had to

be suspended At the same time the Carthaginians, who felt

no less severely the financial strain of the prolonged struggle

and had a war in Africa on their hands, reduced their a»*mamcnts

and made no attempt to deliver a counter-attack The only
noteworthy feature of the ensuing campaigns is the skilful

guerrilla war waged by a new Carthaginian commander, Hamilcar
Barca, from his strong positions on Mt Ercte (247-^2.14) and
Mt Eryx (244-242) in western Sicily, by which he effectuallv

screened Lilybaeum from the Roman land army.

In 242 Rome resumed operations on sea. By a m^ificent
effort on the part of private citizens a fleet of 200 warships was
equipped and sent out to renew the blockade of Lilybaeum.
The Carthaginians hastily collected a relief force, but in a battle

fought off the Aegates or Aegusae islands (west of Drepana)
their fleet wa% caught at a disadvantage and mostly sunk or

captured (March 10, 241). This victor}^ by giving the Romans
undisputed command of the sea, rendered certain the ulti-

mate fall of the Pun.c strongholds m Sicily. The Carthaginians
accordingly opened negotiations and consented to a peace by
which they ceded Sicily and the Lipan Islands to Rome and paid
an indemnity of 3200 talents (about ^800,000) %

The Interval between the First and Second Wars (241-1^—^The loss of naval supremacy not only depnved
her predominance in the western Mediterranean, but ifibicp^d

her oversea empire to disintegration under renewed ^attacks

by Rome The temper of the Roman people was^ soon made
manifest dunng a conflict which broke out between the Cartha-
ginians and their discontented mercenaries. Italian traders

were allowed to traffic in munitions of war with the mutineers,
and a gross breach of the treaty was perpetrated when a Roman
force was sent to occupy Saidinia, whose insurgent garrison
had offered to surrender the island (239) To the remonstrances
of Carthage the Romans replied with a direct declaration of ww,
and only witheld their attack upon the formal cession of Sardmia
and Comica and the payment of a further indemnity.
From this episode it became clear that Rome intended to
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use her victory to the utmost To avoid complete humiliation

Carthage had no resource but to humiliate her adversary. The
recent complications of foreign and mternaJ stnfc had indeed

so weakened the Punic power that the prospect of renewmg
the war under favourable circumstances seemed remote enough
But the scheme of prepanng for a fresh conflict found a worthy
champion m Hamilcar Barca, who sought to compensate for the

loss of Sicily by acquiring a dominion in Spam where Carthage

might gam new wealth and fvirma fresh base of operations aga nst

Rome. Invested with an unrestricted foreign command, he
spent the rest ot his life m founding a Spanish empire (236-228).

His work was continued by lus son-in-law Hasdrubal and his

son Hannibal, who was placed at the head of the army m 220.

These conquests aroused the suspicions of Rome, which in a
treaty with Hasdrubal confined the Carthaginians to the south

of the E!>ro, and also guaranteed the mdepcndence of Saguntum,
a town on the east coast which pretended to a Greek origin.

In 219 Hannibal laid siege to Saguntum and earned the town in

spite of a stubborn defence. It has always been a debateable

point whether his attack contravened the new treaty. The
Romans cej tamly took this view and sent to Caithage to demand
Hannibal's surrender. But his defiant policy was too popular

to be disavowed
;

the Cailhaginian counril upheld Hannibal’s

action, and drew upon itself an immediate declaration of war.

Second Pumc PEar (218-201 B c ) : <7. The ^^Hannthcdic War—
It seemed as though the superiOiity of the Romans at sea

must enable them to choose the held of battle. I’hey decided

to emliiirk one armv for Spain and another for Sicily and Africa.

But before their preparations were complete Hannibal began

that sei les of operations bv which he dictated the course of the

war for the greater part ot its duration. Realizing that so long

as Rome ajmmonded the rcsouicos of an undivided Italian

confederacy no foreign attack could beat her down bevond
recovery, he conceived the plan of cutting off her supply of

strength at the source by carrying the war into Italy and causing

a disruption of the Ixjaguc His chances ot ever reaching Italy

seemed ^mall, for the sea was guarded by the Roman fleets and
the land route was long and arduous. But the very boldness of

his enterprise contributed to its success; after a six months’

march through Spam and Gaul and over the Alps, which the

Romans were nowhere in time to oppose, Hannibal arrived in

the plain of the Po with 20,000 foot and 6000 horse, the pick of

his Afri< dn and Spanish levies (autumn 218 : for details see

Hannibal)
His further advance was here disputed by some Roman

troops which had been recalled from the Spanish expedition.

But the supenonty of the Carthaginian ca^alry and the spread

of in^^urrection among the Gaulish inhabitants forced the

defenders to fall back upon the Apennines, At the end of the

year the Roman army was remforced by the division from Sicily

and led out to battle on the banks of the Trebia. Hannibal,

by superior tactics, repelled the assailants with heavy loss, and
thus made his position in north Italy secure.

In 217 tne campaign opened m Etruna, intowhich the invading

army, largely reinforced bv Gauls, penetrated by an unguarded
pass. A rash pursuit by the Roman field force led to its being

entrapped on the shore of I;ake Trasimenc and destroyed with

a loss of 40,000 men. This catastrophe left Rome completely

uncovered; but Hannibal, having resolved not to attack the

capital before he could collect a more overwhelming force,

directed his march towards the south of Italy, where he hoped
to stir up the peoples who had formerly been Rome’s most
stubborn enemies. The natives, however, were everywhere
slow to join the Carthagmians, and a new Roman army under the

dictator Q. Fabius Afaximus (^* Cunctator ”), which, without

ever daring to close with Hannibal, persistently dogged his steps

on his forays through Apulia and Campania, prevented his

acquinng a permanent base of operations

The eventful campaign of 2x6 was begun bv a new aggressive

move on the part of Rome. An exceptionally strong field army,
estimated at 85,000 men, was sent forth in order to crush the

Carthaginians m open battle. On a level plam near Cannae m
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Apulia, which Hannibal had chosen for bis battle-ground, the
Roman legions delivered their attack. Hannibal delibeiately

allowed his centre to be driven m by their superior numbers,
wlule Hasdrubal’s cavalry w-heeled round so as to take tlie enemy
in flank and rear. The Romans, surrounded on all sides and
cramped that their supenor numbers aggravated their pbght,
were practically annihilated, and the loss of c iti/ens was perhaps

greater than in any other defeat that befell the Republic. The
moral effect of the battle was no less momentous. The south
Italian nations at last found courage to secede from Rome, the
leaders of the movement being the people of Capua, the second

greatest town of Italy. Remforcements were sent from Carthage,

and several neutral powers prepared to throw their weight mlo
the scale on Harmibars behalf At first sight it seems strange

that the battle of Cannae did not decide the war But the

resources of Rome, *ftioiigh terribly reduced in respect both
of men and of money, were not yet exhausted In north and
central Italy the insurrection spread but little, and could be

sufficiently guarded against with small detachments In

the south the Gieek towns of the coast remained loyal, and the

numerous Latin colonies continued to render important se^*vice

by interrupting free communication between the rebels and
detaining part of their forces In Rome itself the qiicrrcls

between the nobles and commons, which had previously unsettled

hei policy, gave way to a unanimity unparalleled in the annals of

• he Republic. The guidance of operations was henceforth left

to the senate, which hv maintaining a firm and persistent policy

until Ine conflict was brought to a siicccsstul end earn^ its

gieatest title to fame

The subsequent campaigns of the Italian War assume a new
character Though the Romans contrived at times to raise

200,000 men, they could only spar? a moderate force for field

operations Their generals, among whom the veterans Fabius
and M Claudius Maicellus frequently held the most important

commands, rarely ventured to engage Hannibal in the open,

and contented th'^mselves with observing him or skirmishing

against his detachments. Hannibal, whose recent accessions

ot strength were largely discounted by the necessity of assigning

troops to protect his new allies or secure their wavering lo> alty,

was Still too weak to undertake a vigorous olfensive. In the

ensuing years the war resolved itself mto a multiplicity of

minor engagements which need not be followed out in detail

In 2 i 6 and 215 the chief seat of war was Campania, where
Hannibal vainly attempted to establish himself on the coast and
experienced a severe repulse at Nola. In 214 the mam Cartha-

ginian force was transferred to Apulia in hopes of capturing

Tarentum Though Croton and Locri on the Calabrian coast

had fallen mto his hands, Hannibal still lacked a suitable harbour

by which he might have secured his oversea communications. Tor
two y ears he watched m vain for an opportunity ot surpnsing

the town, while the Romans narrowed down the sphere of re-

volt in Campania and defeated other C^thaginian commanders.
In 212 the greater part of Tarentum and other cities of the

southern seaboard at last came into Hannibal’s power But m the

same year the Romans found themselves strong enough to place

Capua under blockade. They severely defeated a Carthaginian

relief force, and could not be permanently dislodged even by
Hannibal himself In 21 1 Hannibal made a last effort to relieve

his allies by a feint upon Rome itself, but the besiegers re-

fused to be drawn away from their entrenchments, and even-
tually Capua was starved mto surrender Its tall was a sign

that no power could in the long run uphold a rival Italian

coalition against Rome After a year of desultory fighting the

Romans m 209 gained a further important success by recovermg
Tarentum. Though Hannibal from tune to time still won
isolated engagements, yet slowly but surely he was being driven

back mto the extreme south of the peninsula.

In 207 the arrival of a fresh mvadmg force produced a new
crisis. Hasdrubal, who in 209-^208 had marched overland from
Spam, appeared in north Italy with a force scarcely mferior

to the army which his brother had brought in 218. After levying

contingents of Gauls and Ligurians he marched down the east
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coast with the object of joining hands with his brother in central

Italy for a direct attack upon Rome. By this time the drain

of men and money was telling so severely upon her confederacy

that some of her most loyal allies protested their inability to

render further help Yet by a supreme effort the Romans
raised their war establishment to the highest total yet attained

and sent a strong field army against either Carthaginian leader.

The danger to Rome was chiefly averted by the prompt insight

and enterprise of the consul C Nero, who commanded the main
army in the south. Having discovered that Hannibal would
not advance beyond Apulia until his brother had estabhslied

communications with him, Nero slipped away with part of his

troops and arrived in time to remforce his colleague Livius,

whose force had recently got into touch with Hasdrubal near
Sena Gallica (Sinigaglia) The combined Roman army frus-

trated an attempt of Ha:>drubal to elude it and forced him to

I
fight on the banks of the Metaurus. Ihe battle was evenly
contested until Nero by a dexterous flanking movement cut the

enemy’s retreat. Hasdrubal himself fell and the bulk of his

army was destroyed.

The campaign of 207 decided the war m Italy Though
Hannibal still maintained himself for some years in Calabria,

this was chiefly due to the exhaustion of Rome after the pro-

digious strain of past years and the consequent reduction of her

armaments In 203 Italy was finally cleared of Carthaginian

troops Hannibal, in accordance with orders from home, sailed

back to Africa, and another expedition under his bi other Mago,
which had sailed to Liguria in 205 and endeavoured to rouse

the slumbering discontent in Cisalpine Gaul and Etruria, was
driven back on the coast and withdrawn about the same time.

b The Subsidiary Carripaigns — Concurrently with the great

struggle m Italy the Second Punic War w^as fought out on several

other fields It will suffice merely to allude to the First Mace-
donian War (214-205) which King Philip V commenced when
the Roman power seemed to be breaking up after Cannae,

The diversions which Roman diplomacy provided for Philip

in Greece and the maintenance of a patrol squadron m the

Adriatic prevented any effective co-operation on his part with

Hannibal

In view of the complete stagnation of agriculture m Italy

the Romans had to look to Sardinia and Sicily for their food

supply Sardmia was attacked by a Carthaginian

armament in 215, but a small Roman force sufficed

to repel the invasion. In Sicily a more serious

conflict broke out Some isolated attacks by Punic squadrons
were easily Irustrated by the strong Roman fleet. But m 215
internal complications arose The death of Hiero II , Rome’s
steadfast friend, left the kingdom of Syracuse to his mexpe-
rienced grandson Hieronymus. Flattered by the promises of

Carthaginian emissaries the young prmcc abruptly broke with

the Romans, but before hostilities commenced he was assas-

sinated The Syracusan people now repudiated the monarchy
and resumed their republican constitution, but they were
misled by false threats of terrible punishment at the hands of

Rome to play mto the hands of the Carthagmians. The attacks

of a Roman army and fleet under Marcellus which speedily ap-

peared before the town were completely baffled by the mechaniial

contrivances of the Syracusan mathematician i^chimedes^ai^).

Meantime the revolt against Rome spread m the mtenor, and
a Carthaginian fleet established itself m the towns of the

south coast. In 212 Marcellus at last broke through the defence

of Syracuse and m spite of the arrival of a Carthaginian relief

force mastered the town by slow degrees. A guerrilla warfare

succeeded m whidi the Carthagmians mamtamed the upper hand
until in 210 they lost their base at Agngentum. Thereupon they

were rapidly dislodged from their remaining positions, and by

the end of the year Sicily was wholly under the power of Rome,
The conflict m Spam was second m importance to the Italian

war alone. From this country the Carthagmians drew large

supplies of troops and money which might serve to

remforce Hannibal ,
hence it was in the interest of the

^ **

Romans to challenge their enemy within his Spanish domain.
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Though the force whuh Rome at first spared for this wor was
small m numbers and rested entirely upon its own resources,

the generals Publius and Gnaeus Scipio by skilful strategy and
diplomacy not only won over the peoples north of the Ebro
and defeated the Carthaginian leader Ilasdrubal Barca in his

attempts to restore communication with Italy, but carried their

arms along the east coast into the heart of the enemy's domam.
But eventually their successes were nullified by a rash advance.

Deserted by their native contingents and cut off by Carthaginian

cavalry, among which the Numidian prince Massmissa rendered

conspicuous service, the Roman generals were slain and their

troops were destroyed in detail (212 or 211).

Disturbances m Africa prevented the Punic commanders
from reaping the full fruit of their success Before long the

fall of Capua enabled Rome to transfer troops from Italy to

Spam, and in 209 the best Roman general of the day, the young
son and namesake of the recently slam P Scipio, was placed

in command The new leader signalized his arrival by a bold

and successful coup de matn upon the great arsenal of Carthago

Nova. Though he failed to prevent Hasdrubal Barca from march-

ing away to Italy, Scipio profited by his departure to push

back the remaining hostile forces the more rapidly A last

effort by the Carthaginians to retrieve their losses with a fresh

army was frustrated by a great victory at Ilipa (near Corduba),

and by the end of 206 they were completely driven out of the

peninsula

In 205 Scipio, who had returned to Rome to hold the consul-

ship, proposed to follow up his vk tones by an attack upon the

home territory of Carthage. Though the presence

JaAMla Hannibal m Italy at first deterred the senate
’ from sanctioning this policy, the geneial popularity

of the scheme overbore all resistance. Scipio was granted a

force which he organized and supplemented m Sicil>, and in

204 sailed across to Africa He was here met by a combmed
levy of Carthage and King Syphax of Numidia, and for a time

penned to the shore near Utica. But in the wintei he extricated

himself by a surprise attack upon the enemy's camp, which

resulted in the total loss of the allied force by sword or flame.

In the campaign of 203 a new Carthaginian force was destroyed

by Scipio on the Great Plains not far from Utica, their ally

Syphax was captured, and the renegade Massmissa (qv) rein-

stated in the kingdom from which Syphax had recently expelled

him. These disasters induced the Carthaginians to sue for

peace, but before the very moderate terms which Scipio offered

could be definitely accepted a sudden reversal of opinion caused

them to recall Hannibal’s army for a final trial of war, and to

break off negotiations In 202 Hannibal assumed command of

a composite force of citizen and mercenary levies stiffened with

a corps of his veteran Italian troops After an abortive con-

ference with Scipio he prepared for a decisive battle at Zama (an

inland site not yet identified with certainty). Scipio’s force was
smaller in numbers, but well trained throughout and greatly

superior in cavalry His infantry, after evading an attack by the

Carthaginian elephants, cut through the first two lines of the

enemy, but was unable to break the reserve corps of veterans.

The battle was ultimately decided by the cavalry of the Romans
and their new ally Massmissa, which by a manoeuvre recalling

the tactics of Cannae took Hannibal's line in the rear and com-
pletely destroyed it. The Carthaginians having thus lost their

last army agam applied for peace and accepted the terms which
Scipio offered. They were compelled to cede Spam and the

Mediterranean islands still m their hands, to surrender their war-

ships, to pay an indemnity of 10,000 talents (about £2,400,000)
within fifty years and to forfeit their mdependence in affairs

of war and foreign pohey.

The Second Punic War, by far the greatest struggle in which
either power engaged, had thus ended in the complete triumph
of Rome This triumph is not to be explained in the mam
by any faultiness in the Carthagmians* method of attack. The
history of the First Punic War, and that of the Second outside

of Italy, prove that the Romans were irresistible on neutral

or Carthapnian ground Carthage could only hope to win by
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invading Italy and using the enemy's home resources against

him. The failure of Hannibal’s brilliant endeavour to realize these

conditions was not due to any strategical mistakes on his part

It was caused by the indomitable strength of will of the Romans,
whose character during this period appears at its best, and
to the compactness of their Italian confederacy, which no
shock of deteat or strain of war could entirely disintegrate. It

IS this spectacle of mdividual genius overborne by corporate

and persevering effort which lends to the Second Punic War its

peculiar interest

The Third Pumc War (149-146 b .c.).

—

^The political power
of Carthage henceforth remained quite insignificant, but its

commerce and material resources revived in the 2nd century

with such rapidity as to excite the jealousy of the growing

mercantile population of Rome and the alarm of its more timid

statesmen. Under the influence of these feelings the conviction

—sedulously fostered by Cato the Elder, the Censor—that

Carthage must be destroyed " overbore the scruples of more
clear-sighted statesmen. A casus belli was readily found m a

formal breach of the treaty, committed by the Carthaginians

m 154, when they lesisted Massinissa’s aggressions by force of

arms A Roman army was despatched to Africa, and although
the Carthaginians consented to make reparation by giving

hostages and surrendering their arms, they were goaded into

revolt by the further stipulation that they must emigrate to

some inland site where they would be debarred from commerce
By a desperate effort they created a new war equipment and
prepared their city tor a siege (149) The Roman attack for

two years completely miscarried, until in 147 the command was
given to a young officer who had distinguished himself in the

early operations of the wai—Scipio Aemilianus, the adoptive

grandson of the former conqueror of Carthage Scipio made the

blockade stringent by walling off the isthmus on which the town
lay and by off cutting its sources of supplies fiom oversea

His mam attack was delivered on the harbour side, where he

effected an entrance in the face of a determined and ingenious

resistance The struggle did not cease until he had carried

house by house the streets that led up to the citadel. Of a
population probably exceeding half a million only 50,000

remained at the final surrender. The survivors were sold into

slavery, the city was lazed to the ground and its site con-

demned by solemn imprecations to he desolate for ever. The
territory of Carthage, which had recently been much narrowed
by Massmissa’s encroachments, was converted into a Roman
province under the name of Africa."
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and R B Smith, Rome and Carthage (London, 1881)
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Carthage , Sicily. (M. O. B C.)

PUNISHMENT (from Lat. pumre, to punish, from poena,
punishment, Gr Troivrj), the infliction of some kind of pain or

loss upon a person for a misdeed, t e, the transgression of a law
or command Punishment may take forms varying from capital

punishment, floggmg and mutilation of the body to imprison-

ment, fines, and even deferred sentences which come into opera-

tion only if an offence is repeated within a specified lime The
progress of civihzation has resulted m a vast change ahke in

the theory and in the method of punishment. In pnmitive
society punishment was left to the individuals wronged or their

families, and was vindictive or retributive : in quantity and
quality it would bear no special relation to the character or

gravity of the offence. Gradually there would arise the idea

of proportionate punishment, of which the characteristic type

IS the lex taltoms,^ “ an eye for an eye.” The second stage

was punishment by individuals under the control of the state,

or community, in the third stage, with the growth ot law, the

state took over the primitive function and provided itself with

the machinery of justice ” for the maintenance of public

order Henceforward crimes are against the state, and the

exaction of punishment by the wronged individual is illegal

(cf Lynch Law) Evenat this stage the vindictive or letributive

tharacter of punishment remains, but gradually, and specially

after the humanist movement under thinkers like Beccaria

and Jeremy Bentham, new theories begin to emerge. Two
|

chief trains of thought have combined in the condemnation

of primitive theory and practice On the one hand the retribu-

tive principle itself has been veiy largely superseded hy the

protective and the reformative; on the other punishments

involving bodily pam have become objectionable to the general

sense oi society Consequently corporal and even capital

punishment occupy a far less prominent position, and tend

everywhere to disappear. It began to be recognized also that

stereotyped punishments, such as belong to penal codes, fail

to take due account of the particular condition of an offence

and the character and circumstances of the offender A fixed

fine, for example, operates very unequally on rich and poor

Modern theories date from the i8th century, when the humani-

tarian movement began to teach the dignity of the individual

and to emphasize his rationality and responsibility. The
result vvas the reduction of punishment both in quantity and in

severity, the improvement of the prison system, and the first

attempts to study the psychology of crime and to distinguish

between classes of criminals with a view to their improvement (see

Crime; Prison; Children’s Courts; Juvenile Offenders)
These latter problems are the province of criminal anthropology

and criminal sociology, sciences so called because they view

crime as the outcome of anthropolo^cal and social conditions

The man who breaks the law is himself a product of social

evolution and cannot be regarded as solely responsible for his

disp)06ition to transgress. Habitual crime is thus to be treated

as a disease. Punishment can, therefore, be justified only in

so far as it (i) protects society by removing temporarily or

^ Talio, in juridical Latin, the abstract noun from talis, such,
AUke, hence retaliation.'* See £xod. xxi 24, Lev. xxiv 20;
Deut. xix, 21.

permanently one who has injured it, or acting as a deterrent,*

or (2) aims at the moral regeneration of the criminal Thus the
retributive theory of punishment with its criterion of justice as

an end in itself gives place to a theory which regards punishment
solely as a means to an end, utilitarian or moral, according as

the common advantage or the good of the criminal is sought.

Authorities —Jeremy Bentham A n Introduction to the Principles

of Morality and Legislation
,

Henry Maine, Ancient Law
, C B

de Beccaiia, Crimes and Punishments
,

also works quoted under
Criminolooy, Capital I^UNisHMENT, Prison, and articles on, e? g ,

Romiily, Sir Samuel, and Howard, John

PUNJAB, a province oi British India, so named from the

five rivers ” by which it is watered the Jhclum, Chenab,
Ravi, Beas and Sutlej, all tributaries of the Indus. Geographi-

cally the Punjab is the triangular tract of country of which
the Indus and the Sutlej to their confluence form the two sides,

the base being the lower Himalaya hills between those two
rivers

,
but the British province now includes a large tract outside

those boundaries Along the northern border Himalayan
ranges divide it from Kashmir and Tibet On the west it is

separated from the North-West Frontier province by the Indus,

until that river reaches the border of Dera Ghazi Khan district,

which IS divided from Baluchistan by the Suliman range. 'Jo

the south he bind and Kajputana, while on the cast the rivers

Jumna and Tons separate it from the United Provinces.

The Punjab includes two classes of territory, that l)elongmg

to the British Crown, and that in possession of 34 feudatory

chiets, almost all of whom pay tribute The total area

of the province is 133,741 sq m
,
of which 97,209 sq m

are British territory, and the remamder belongs to

native states. The British territory is divided into 29 districts,

grouped under the five divisions of Delhi, Lahore, Jullundur,

Rawalpindi and Multan; while the native stales vary m size

from Bahawdlpur, with an area of 15,000 sq m., to the tiny

state of DarkotJ, with an area of 8 sq m and a total p)opula-

tion of 518 souls, They may be grouped under three main heads

the Phulkian slates of Patiala, Jmd and Nabha and the Sikh

state of Kapurthala, occupying the centre of the eastern plains;

the Mahommedan state of Babawalpur between the Sutlej and
the Rajputana desert, and the hill states, among the Punjab

Himalayas held bv ancient Rajput families, including Chamba,
Mandi, Suket, Sirmur and the Simla states.

Physical Features —The mountain regions of the Punjab
fall under four separate groups. To the noith-east of the pro-

vince lies the Himalayan system, with the fringing range of

the Siwaliks at its foot. In the south-eastern comer the Aravalli

system sends out insignificant outliers, which run across Gurgaon

and Delhi districts and strike the Jumna at Delhi. The lower

portion of the western frontier is constituted by the great

Suliman chain, while the north-western districts of the province

are traversed by the hill system known as the Salt range The
mountain system of the Himalayas, so far as it concerns the

Punjab, consists primarily of three great ranges running m a

generally north-westerly direction from the head-waters of the

Sutlej to the Indus . the western Himalayas or Zanskar or Bara

Lacha range, the mid-Himalayas or Pir Panjal range, and the

outer or sub-Himalayas Fiom these three great ranges spring

numerous minor ranges, as ribs from a backbone, the whole

forming a confused system of mountain chains and valleys,

the breadth of which is some 90 m. at its eastern extremity from

Lahul to the Siwaliks of Hoshiarpur, and some 150 m. measured

at Its western extremity across Kashmir.

Tlie five rivers ” of the Punjab are each of large volume

;

but, on account of the great width of sandy channel in their

passage through the plains, their changing courses,

and shifting shoals, they are of no value for steam
navigation, though they all support a considerable

boat-traffic. Of recent years most of them have been utilized

for purposes of irrigation, and have turned the sandy desert of

* This idea combined with the retributive is found as early as

Dcut XIX. 20, And those which remain shall hear and fear, and
shall henceforth commit no more any such evil."
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he Punjab into one of the great wheat fields of the British

tmpirc

While the general name Punjab is applied to the whole

ountry of tlie “ five rivers/’ there are distinct names for each

i the doabs (do, two, ah, water) or tracts between two adjoining

iveM, The country between the Sutlej and the Beas is called

he Jullundur Doab, it includes the distiicts of Jullundur

nd Hoshiarpur. The long strip between the Beas and the

tavi, containing the greater part of Gurdaspur, Amritsar,

.ahore, Montgomery, and Multan districts, is called the Ban
)oab Rechna Doab is the tract between the Ravi and the

!henab, embracing Siolkot and Gujranwala districts, with the

rans-Ravi portions of the districts of the Ban Doab Chaj

r Jech IS the doab between the Chenab and the Jhelum (Gujrat

nd Shalipur districts and part of Jhang), and Sind Sagar

» the name of the large doab between the Jhelum and the

nclus, including Rawalpindi, Jhelum and Muzaflfargaih dis-

ncts, wuh parts of Shahpur, Bannu and Dera Ismail Khan
he higher and dryer parts of the doabs are called bar. They
re waste, but not barren, scantily covered wnth low shrubs,

nd capable, when watered, of l^eing well cultivated The bar

» the great camel-grazing land. Large aicas of Muzaffargarh

nd Multan districts aic ihal^ barren tracts of shifting sand

'he middle part of the Ran Doab, in Amritsar district, hears

ho distinctive name of Manjha (middle) as the centre and
eadquarters of the Sikh nation, containing their two sacred

inks of Amritsar and Taran Taran. The Maiwa Siklis,

gam, are those of the CiS-Sutlej country

South of the Himalayas stretch the gieat plains, which

onstitute by far the larger proportion of the province. With
the exception of the Himala>an and Salt range

tracts the Punjab present*, from the Jumna on the

east to the Sulimans in the west, one vast levi'l,

nbroken save by the wide eroded channels within whicli the

real rivers ever shift their beds, by the insignificant spurs of

he Aravalli range in the south-eastern corner, and the low

ills of Chiniot and Kirana m Jhang The whole of these vast

lams IS of alluvial formation. Slones aie unknown save at

he immediate foot of the hills; micaceous river sand is to be

3und everywhere at varying depths; and the only mineral is

odular accretions of hmestone, called kankar, wiuch is used

31 the construction of roads. The soil is a singularly uniform

)am, the quality being determined by the greater or smaller

roportion of sand present. In the local hollows and drainage

nes the constant deposit of argillaceous particles has produced

stiff tenacious soil, especially adapted to rice cultivation,

rhile m the beds of the great rivers, and on the wind-frstted

rater-sheds pure sand is commonly found Where neither

Mid nor the saline efflorescence called reh is present, the soil

i uniformly fertile, if only the rainfall be sufficient or means
f irrigation be available. Throughout the greater part of the

reslem plains, however, the insufficiency of rainfall is a
ermanent condition; and until recently the uniform aspect

f the country was that of wide steppes of intrinsically fertile

3il, useful, howevei, only as grazing grounds for herds of

amels or cattle

The Punjab may be divided into four great natural divisions

he Himalayan tract, the submontane tract, the eastern and
,

western plains and the Salt range tract, which have
characteristics widely difterent from each other. Tiie

I# mfooa, liimalayan tract, which includes the l\iujab hill states,

insists of 20,000 sq m of sparsely inhabited mountain, with tiny
amlets perched on the hiU-sides or nestling m the valleys The
cople consist chie^ of Rajputs, Kanets, Ghiraths, Brahmans and
lagis or menials The eastern and western plains, which are divided
•om each other by a line passing through Lahore, are dissimilar

1 character The eastern are arable plains of moderate rainfall
nd almost without rivers, except along their northern and ©astern
[Iges They are inhabited by the Hindu races of India, and contain
iie great cities of Pelhi, Amritsar and Lahore They formed,
nta the recent spread of inigation, the most fertile, wealthy and
opulous portion of the province The western plains, except
here canal irrigation has oeen introduced, consist of and pastures
fth scanty rainfall, traverse<l by the five great nrers, of which the
toad valleys alone are cultivable They are inhabited largely

by Mahommedan tnbea, and it is in this tract that irrigation has
worked such great changes The Chenab and J helum Canal colonies
are already pronounced successes, and it is hoped that in process
of time the Lower Ban Doab and the Sind-bagar Doab will be
similarly fcrtihiiod The submontane tract, skuting the foot of
the hills, has an aiea of io,ooo sq m

,
consisting of some of the most

fertile and thickly populate^l portions of the province Us popula-
tion comes midway between the peoples of the hills and of the ^ins
in race, religion and language, Manommcdanism being less prevalent,
Hindi more generally spoken, and Rajputs and hill menials more
common than m the plains The Gujars form a special feature of
tliiF zone Its only large town is Sialkot The Salt range tract
includes the districts of Rawalpindi and Jhelum and a small portion
of Shahpur district, and consists of some 9000 sq m of broken
and confused country.

Geology —Bv far the greater pait of the Punjab is covered by
alluvial and wind-blown deposits of the plain of the Indus The
Salt range hills form a plateau with a steeply scalped face to the
south, along which there is an axis of abiupt folding, accompanied
by faulting 1 he rocks found in the Salt range belong to the
Cambrian Caibonifeious, Permian, Triassic and Jurassic systems,
while Ttrliury beds cover the plateau behind The extensive and
valiiabk deposits of salt, from winch the range takes its name,
occur near the base of the Cambrian beds Gypsum kieserite and
other salts aie also found Between the Cambrian and the Carboni-
ferous beds there is an unconformity, which however, is not very
strongly maiked, m spite ol the lapse of time which it indicates.
At the bottom of the (^arbonifcrous scries there is usually a boulder
bed, the bouldcis in which have been bi ought fiom a distance and
are scratched and striated as if by ice It is generally «idmitted
that thiR deposit together with contemporaneous boulder beds in

the peninsula of India, in Australia and m South Africa, indicate
a southern glacial period in late Carboniferous times Abov^ the
sandstone series at the base of which the boulder bed lies, come
tiic Productus and CeraUU limestones The former is believed to

belong to the Upper Carboniferous and Permian, the latter to the
Tiias Jurassic beds are found only in the western portion of
the range

Cltmaie —Owing to its sub-tropical position, scanty rainfall

and cloudless skies and the wide expanse of uniillcd plains, the
climate of the Punjab presents greater exti ernes of both heat and
cold than any other part of India iMom tlu middle of April to
the middle of September it is extremely hot, while from the begin-
ning of October to the end of March thcie is a xoagnificent cool
season, resembling that of the Riviera, with warm bright days
and cool nights Frosts are frequent m Tanuaiy In the first

three months of the hot season, from April till the end of June,
a dry heat is experienced, with a temperature rising to 120° F in
the shade At the end of June the monsoon ainves, the rains

break, and though the heat is httlc less intense the an is moist,

and from ihe middle of August the temperature gradually falls

This IS the most unhealthy period 01 the year, being exceedingly
maharious Ihe Punjab enjoys two well-marked seasons of rain-
fall, the monsoon period, lasting from the middle of June Lll the
end of September, on which the autumn crops and spring sowings
depend

,
and the winter rams, which fall early in January, and though

often insignificant m amount materially affect the prosperity rf

the tpnng harvest. Excepting m the Himalayas the rainfall is

greatest *n the east of the province, as the Bombay monsoon is

exhausted in its passage over the great plains of Sind and Raj-
putana, while the west winds from Balucnistan pass over an and
tract and leave such moisture as they may have collected on the
western slopes of the Suliman range, so that the Punjab depends
foi its ram very largely on the south-east winds fiom the Bay of
Bengal The submontane tract has an annual average of 30 to

32 in .the eastern plains vary from 20 to I4 in ,and the western
plains from 10 to 5 in.

Mm*^als —Besides rock-salt, the mineral products oi the Punjab
are not many Limestone, good for buildmg, is obtained at
Chuiiot on the Chenab and at a few other places There are ex-

tensive alum-beds at Kalabagh on tho Indus A small quantity
of coal IS found m the Salt range in disconnected beds, the Dandot
colUeiy in the Jheliim district being worked by the North-Western
railway. Petroleum is found in small quantities at a number of
places in Rawalpindi, being gathered from the surface of pools
or collected in shallow pits In almost all parts of the Punjab
there is kankar, rough nodular limestone, commonly found m thick
beds, a few feet below the surface of the ground, used for road
metal and burned for lime

Agriculture—As in other parts of India, there are commonly
two harvests in the year. The spring crops are wheat, barley,

gram, various vegetables, oil seeds, tobacco and a little poppy;
the autumn crops are nee, millets, maue, pulses, cotton, mdigo
and sugar-cane. Wheat has become the most important export
of the province, la the spiing of 1906 an area of 8J mitlion acred

was harvested, producing 3A million tons. Tea is cultivated in

Kang’-a district Flax hits been produced succersfully, but the
cultivation has not been extended Hops have been grown ex-
penmentally, for the Murrec brewery, on neighbouring hills; the
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cultivation in Kashmir has been more encouragmg. Potatoes
are giown extensively on cleared areas on the hills The Punjab
proaaces freely many of the Indian fruits Giapes are grown in

many of the Himalayan vallevs where the ram is not excessive;

but they are infenor to those brought fiom Kabul
Forests —The forest area of the Punjab consists of 9278 sq m

,

of which 191O sq, m are reserved and 4909 sq m prote‘ctcd The
wasteful destruction of trees is checked m the hill forests rented from
native states by the British government The principal reserved

forests are the deodar {Cedrus Deodara) and chil (Pinus longtfolia)

tracts in the hills, the plantations of shisham (Daibergta Sissu)

and sal (Shorea rohusta) in the plams, and the fuel rakhs or preserves
[Acacia, Prosopii,, &c )

Manufactures —Most of the native manufactures of the Punjab
are those common to other parts of India, snch as the ordinary
cotton fabnes, plain woollen blankets, unglazed pottery, ropes and
cord, grass matting, paper, leathei-work, brass vessels, aimple
agricultural iiuplemciits and the tools used in trades Other manu-
factures, not so geneial, yet not pcculiai to the Punjab, arc woollen
fabrics, carpets and shawls, silk cloths and embroidery, jewelry

and ornamental metal-work, wood and ivory carving, turned and
laequeied woodwork, glazed pottery, arms and aimour and muh»ieai

instruments But some of these cUoses of manufacture aic repre-

sented by work of special kinds or special excellence in mrticiilar

parts of the Punjab, notably the silk fabrics of Multan and Bahawal-
pur, the carpels of T-ahore and Amntsar, the kasht or glazcxl tile-

woik (an ancient art still practised m a lew places)
,
koft-kan,

inlaid metal-woik (gold wire on steel), chiefly made at Gujrat and
Sulkot, shawls and other fun. woollen fabrics, made by Kashmiri
work-people at Ludhiana and Nurpiir, as well as in Kashmir, silk

(rrd)ioidery for shawls, scarfs and turbans, at Delhi, Lahore and
Multan, embroidery on cloth for elephant-trappings, bed and
tabic co\ers, &c , at Lahore and Multan, enamelled ornaments,
m Kangra and Multan, quill embroidery on leather, in Kan^ra
and Simla, lacquered woodwork at Pak Pattan Cot ton-weaving
gives employment to about a million persons, but the most flourish

jng industry is the woollen factories of Amritsar, Guidaspur and
elsewhcic Injuiy has been done to some of the native arts of the
Punjab, as of other pa^tb of India, by unwise copying of European
patterns The Lahore School of Art attempts to correct this and
promote the study and execution of native forms and designs
Tlie Lahon Museum contains illubtrations of the arts and manu-
factures, as well as raw products, of the Punjab, and also a large

collection of the sculptures, mostly Buddhist and many of Greek
workmanship, found in the noilh west of the province

Trade -'’The trade of the Puiij«»b is almost wholly dependent
upon agiiculture In a normal year the principal feature of the
tiado IS the movement of wheat to Karachi, which is the chief

port for the piovincc But m a bad season, when the rams fail,

this movement is at once checked, the wheat is held up m reserve

and an eastward movement in cheapei grams begins In 1904

32 i million maunds 01 wheat were exported, but 1905 was a bad
season and the amount fell to 21 million maunds The other
chief articles of export aie pulse and raw cotton The chief impoits
are European cotton and woollen piece-goods and yarn, Indian
piece goods, sugar, metals and jute goods The through trade m
the mam staples of grain and piece-goods is in the hands of large

European and native firms In addition to the foreign trade there

IS a considerable provincial trade with the United Provinces, and
a trans-fronlier trade with Kashmir, I^dakh, Yarkand and Tibet
on the north, and with Afghanistan on the west

IrrigatioTt —Irrigation for large areas is from canals and from
reservoirs, and for smaller areas from wells The canals are of

two kinds those carrymg a permanent stream throughout the
year, and those w^hich fill only on the periodical risii^ of the rivers,

the latter being known as “ inundation canals
** There arc only

a few parts of the country presenting facilities for forming reservoirs,

by closmg the narrow outlets of small valleys and storing the
accumulated ramfall The old canals made by the Mahommtxlan
lulers, of which the principal arc Feroz's^Canal from the Jumna
and the Hash Canal from the Ravi, have boon improv'cd or re-

constructed by the British government The principal new canals
are the Sirhind, drawn from the Sutlej near Rupar, which irrigates

parts of the native stales of Patiala, Nablia and Jhind, as well as
firitish tciiitory, the Ban Doab Canal from the Ravi, the Chenab
Caual from the Chenab, irngating the prosperous Chenab colony,
and the Jhelum Canal irrigating the Jhelum colony The total

area irngated by the canals of the province in 1905-1906 was
6,914,500 acres, the eight major worlU, the Western Jumna, Bari
Doab, Sirhmd, Lower Chenab, Lower Jhelum, Upper Sutlej,

Sidhnai and Indus accounting for all but 75 1 ,000 acres. The ravages
of the boll-worm in the cotton crop made 1906 an unfavourable
year; but in spite of that the Lower Chenab Canal paid nearly 31%
on the capital invested, the Bari Doab ii % and the Western
Jumna nearly 10 %.
Railways—The Punjab is well supplied with railways, which

have their central temunus at Delhi One main hne of the North
Western runs from Umhalla through Lahore and Rawalpindi
towards Peshawar; another mam line runs from Lahore to Multan,

and thence to the sea at Karachi; while a thud runs along the
left bank of the Indus, from Attock southwards From Delhi to
Umballa theie are two lines, one of the North-Western through
Meerut and Saharanpur m the United Provinces, and a more
dnect one, which is continued to ICalka, at the foot of the hills,

whence a further conlinuatiou to bimU has been opened The
south east of the province is served by two branches of the Rajpulaiia
sv^stem which have their termini at Delhi and Ferozcporc, and also
by the Southern Punjab, which runs from Delhi to Bahawalpur

Population —The total population of the Punjab (including

native states^ according to the census of 1901 was 24,754,737,
showing an increase of 64% in the decade The Jats, who
number some five millions, form the backbone of the cultivating
community Large numbers of them have become Sikhs
or Mahommedans in the tracts where those religions predomi-
nate The Rajputs, with a total of over a million and three-

quarters, comprise tribes of different n ligions, races and social

systems By religion they aie mostly Mahommidan, (miy

about one-foarth being Hindus, while a very few art bikhs
Bv race ihcv include the ancient ruling tribes of the Jumna
valley, the Tomar and Chauhan, which gave Delhi its must
famous Hindu dynasties, the Bhattis of the south and
centre, who have migrated from Bikanir and Jrvsulmere into

their present seats, the Sials of Jhang, and ihc Punvars of

the soulh-we^t In the northern 01 submontane districts the

Rajputs also represent the old ruling tribes, such as the Chibbs
of Gujrat, the Janjuas of the Salt range and ethers, while m
Kangra district they preserve a very old type of Hindu aristo-

cracy The Gujars are an important agricultural and la total

tribe They are most numerous m the eastern half of the

province and in the districts of the extreme north-west, especi-

ally m Gujrat, to which they have given their name. Baluchi®
and Pathans are strongly represented m the south-west. The
distmctive religion tf the Punjab is Sikhism {qv ), thougii Sikhs
form only 8 5 % of the total population. Of the rest, Mahom-
medans are more numerous than Hindus.

Language ’-Oi the 24,754,737 people m the Punjab about
18,000,000 speak the provincial language, Punjabi, which vanes
in character in different parts of the province* About 4,000 000
speak Hmdustani (see Hindostani), this number including those
whose oiclmary vernacular is Hindi, but who understand and are

gradually ad^^ptmg the more comprehensive Hindustan. These
two languages are the most generally used throughout the
province, but not equally in all parts. Tlie other larguages in

use are more or less local. The hill dialects, known as Pahari, are
akm to the language spoken in Rajputana, and so also is the
speech of ihc Gujars Hindu'-tani is the language of the law
courts and of all ordinary officials and other communications
with chiefs and people.

Admim^itratton —The administration is conducted by a
lieutenant-gcjvernor, who is appointed by the governor-general,

subject to the approval of the Crown. Two commissioners
take the place of the board of revenue in most other provinces.

A survival of the “ non-regulation ” system is to be found in tlie

title of deputy-commissioner for the distnct officer elsewhere

called collector. The highest judicial authority is styled the

chief court, consisting of five judges, which corresponds to the

high court elsewhere. A legislative co.incil, first created m
1897, was enlarged in 1909 to 26 members, of whom ten are

officials and five are elected The province is distributed into

five divisions or commissioncrships. Most of the commihsioners
also exercise political functions ovei the native states withm
their jurisdiction.

Education ,—The Punjab University, which was founded in

1882, differs from other Indian universities m being more than a
merely examining body. It is responsible for the management
ol the Oriental College at Lahore, and takes a part m the improve-
ment of vernacular literature. It also conducts Oriental exami-
nations side by side with those in English, and has been the first

to mtroduce a senes of examinations in science from matricula-

tion to the degree, as well as a final school examination in clerical

and commeicial subjects. The higher and special educational

institutions are the Lahore Government College, the Cambridge
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University Mission College at Delhi, the Medical School and the

Mayo School of Art at Lahore; and the Punjab Chiefs' College,

also at Lahore.

History—lor the early history of the Punjab from the Aryan
immigration to the fall of the Mogul dynasty see India History

It deserves, however, to be noted here that from the time of

Alexander onwards Greek settlers remained m the Punjab, and
that Greek artists gave their services for Buddhist work and
introduced features of their own into Indian architecture.

Besides the bases and capitals of large Greek columns at Shah-
den (Taxila) and elsewhere, numerous sculptures of Greek work-
manship have been found at various places These are single

statues (probably portraits), also figures of Buddha, and repre-

sentations of scenes in his legendary history, and other subjects

They are obtained from rums of monasteries and other buildings,

from mounds and the remains of villages or monumental topes

Of Buddhist buildings now remaining the most conspicuous as

well as distinctive in character are the topes {stupa), in shape

a plain hemisphere, raised on a platform of two or more stages

One of the largest of these is at Manikiala, 14 m. east of

Rawalpindi. These Buddhist buildings and sculptures are all

probably the nork of the two centunes before and the three or

four after the beginning of the Christian era. The character of

the sculptures is now well known from the specimens in the

India Museum, South Kensington, and both originals and casts

of others in the Lahore Museum. Unfortunately they have no
names or inscriptions, which give so much value to the sculptures

of the Bharhut tope

The several bodies of settlers in the Punjab from the earliest

times have formed groups of families or clans (not identical with

Indian castes, but m many cases joining them), which have
generally preserved distinct characteristics and followed certain

classes of occupation m particular paits of the country. Some
of the existmg tribes in the Punjab are believed to be traceable

to the early Aiyan settlers, as the Bhatti tribe, whose special

region is Bhattiana south of the Sutlej, and who have also m the

village of Pmdi Bhattian a record of their early occupation of a

tract of country on the left bank of the Chenab, west of Lahore
The Dogras, another Aryan clan, belong to a tract of the lower

hills between the Chenab and the Ravi Others similarly have
their special ancient localities. To the earlier settlers—the

dark race (Dasyu) whom the Aryans found in the country, and
who are commonly spoken of as aborigines—belonged, as is

supposed, the old tribe called Takka, whose name is found in

TcJcsha-sila or Taxila. And fiom the later foreigners again,

the Indo-Scythians, are probably descended the great Jat tribe

of cultivators, also the Gujars and others

It was during the events which brought Baber, the first of the

Mogul dynasty, to the throne, that the sect of the Sikhs was
founded by Nanak; and it was under the persecution of Aurangzeb

that they were raised into a nation of warriors by Govind Singh,

the tenth and last of the gurus. For their tenets and history see

Sikhism

The break-up of the Mogul Empire in the i8th century allowed

the Sikhs to establish themselves, as a loosely organized commu-
nity of marauders, in the eastern plains of the Punjab, on both

banks of the Sutlej . Here, after long internecine warfare, one of

their chieftains succeeded in enforcing his authority over the

rest. This was Ranjit Smgh, the “ Lion of the Punjab,” born

in 1780, who acquired possession of Lahore as his capital m 1799
Ranjit was a man of strong will and immense energy, of no educa-

tion but of great acuteness in obtaining the knowledge that

would be of use to him. When he endeavoured to include the

Sikh states south of the Sutlep within his jurisdiction, the heads

of these states—chiefs of Sirhind and Malwa, as they were called

—nought and obtained in 1808 the protection of the Bntish,

whose temtories had now extended to their neighbourhcxid.

The British were at this time desirous of alliance with Lahore

as well as with Kabul, for protection against supposed French
designs on India. A British envoy, Charles Metcalfe, was
received by Ranjit at Kasur m 1809 and the alliance was formed

Ranjit steadily strengthened himself and extended his dominions.

In 1809 he got possession of Kangra, which the Nepalese were
besieging. In 1813 he acquired the foit of Attock on the other

side of the Punjab, and the same year he obtamed from Shah
Shuja, now a refugee in Lahore, what he coveted as much as

territory, the celebrated Koh-i-nor diamond, which had been
carried off by Nadir Shah from Delhi In 1818, after some
failures in previous yeais, he captured Multan. Kashmir,
which had successfully opposed him several times, was annexed
the following year, and likewise the southern part of the coimtrv

between the Indus and the hills. The Peshawar valley he
succeeded in adding four years later, but he found it best to leave

an Afghan governor in charge of that troublesome district

These trans-Indus and other outlying tracts were left very much
to themselves, and only received a military visit when revenue

was wanted. Peshawar was never really ruled till Avitabile

was sent there in later years. When he was gradually raising

his large and powerful army Ranjit received into his service

certain French and other officers, who drilled his troops and
greatly improved his artillery. Whilst he relied on these

foreigners for military and sometimes also for administrative

services, he drew around him a body of native ministers of great

ability, of whom the brothers Gulab Singh and Dhian Singh of

Jammu were the most influential

Ranjit always maintained friendly relations with the British

government, and just before his death gave tacit approval to

the scheme for placing Shah Shuja on the throne of Kabul
His death in 1839 was followed by six years of internal anarchy,

princes and ministers being murdered in quick succession, while

all real power passed to the army of 90,000 trained troops. At
last this army, unpaid and unmanageable, demanded to be led

into British territory, and had their way. They crossed the

Sutlej m December 1845 The battles of Moodkee, Ferozeshah

and Aliwal were followed by the rout of the Sikh army at

Sobraon on the 10th of February 1846, when they were driven

back into the Sutlej with heavy loss, and the British army
advanced to Lahore Of the Sikh guns 256 fell into the hands

of the British in these actions on the Sutlej. A treaty was made
at Lahore on the 9th of March with the chiefs and ministry who
were to hold the government on behalf of the young maharaja,

Duleep Singh. By this treaty the Jullundur Doab and the hill

district of Kangra v/ere ceded to the British, also the possessions

of the maharaja on the left bank of the Sutlej. In addition the

British demanded a money payment of £1,500,000 The services

of Gulab Singh, raja of Jammu, to the Lahore state, in procuring

the restoration of friendly relations with the Bntish, were

specially recognized. His independent sovereignty in such

lands as might be made over to him was granted. The Sikh

government, unable to pay the whole of the money demand,
further ceded, as equivalent for £1,000,000, the hill country

between the Beas and the Indus, including Kashmir and Hazara

Gulab Singh was prepared to give the amount m place of which
Kashmir was to have become British, and by a separate treaty

with him, on the i6th of March 1846, this was arranged At the

urgent request of the durbar a British force was left at Lahore
for the protection of the maharaja and the preservation of peace.

To restore order and introduce a settled administration a Bntish

resident was appointed, who was to guide and control the council

of regency, and assistants to the resident were stationed in

different parts of the country.

Peace was not long preserved The governor of Multan,

Diwan Mulraj., desired to resign. Two British officers sent by

the resident to take over charge of the fort were murdered, on
the 19th of April 1848, and their escort went over to the

diwan. Another of the assistants to the resident, Lieut Herbert

Edwardes, then in the Derajat, wc«t of the Indus, on hearing of

their fate, collected a force with which to attack the Multan army
while the msurrection was yet local This he did with signal

success. But Multan could not fall before such means as he

possessed. The movement spread, the ^rations widened,

and the Sikh and British forces were m the neld again. Multan

was taken. The severe battle of ChiUianwalla on the 13th of

January 1849 left the Sikhs as persistent as after the two terrible
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days of Ferozeshah in the previous campaign. And it needed

the crushing defeat of Gujrat, on the 21st of February 1849, to

brmg the war to a conclusion, and this time to give the Punjab
to England. It was annexed on the 2nd of April 1849
For the government of the new province, including the

Jallundur Doab, previously annexed, and the cis-Sutlej states,

a board of administration was appomted consisting of three

members. In place of this board a chief commissioner was
appointed in 1853, aided by a judicial commissioner and a

financial commissioner. British troops, European and native,

of the regular army were stationed at the chief cities and other

places east of the Indus and at Peshawar. For the rest of the

trans-Indus territory a special body of native troops, called the

Punjab frontier force, was raised and placed under the orders of

the chief commissioner Durmg the Mutiny of 1857 the Punjab,

under Sir John Lawrence as chief commissioner, was able to send

important aid to the force engaged in the siege of Delhi, while

suppressing the disturbances which arose, and meeting the

dangers which threatened, within the Punjab itself In 1858

the Delhi territory, as it was called, west of the Jumna, was
transferred from the North-Western Provinces to the Punjab
The enlarged province was raised m rank, and on the ist of

January 1859 f^he chief commissioner became lieutenant-

governor In 1901 the frontier districts beyond the Indus were

severed fiom the Punjab and made into a separate province

called the North-West Frontier Province.

Sec J D Cunningham, History of the Sikhs (1849); S S Thor-
burn. The Punjab in Peace and War (1904) ;

Sir Lcpel Griffin, Ranpt
Singh (“ Rulers of India*' series, 1892), P Gough and A Innes,

The Sikhs and our Sikh Wars (1897) >
^ofessor Rait, Life of Lord

Gough (190^); Mahomet Latif, History of the Punjab (Calcutta,

1891) ,
and Punjab Gazetteer (2 vols , Calcutta, 1908)

PUNKAH (Hmdostani pankha)^ strictly a fan. In its original

sense the punkah is a portable fan, made from the leaf o-f the

palmyra; but the word has come to be used m a special sense

by Anglo-Indians for a large swinging fan, fixed to the ceiling,

and pulled by a coolie during the hot weather The date of

this invention is not known, but it was familiar to the Arabs as

early as the 8th century, though it does not seem to have come
into common use in India before the end of the i8th century.

Of recent years it has largely been supplanted by the electric

fan in barracks and other large buildings.

PUNSHON, WILLIAM MORLEY (1824-1881), English Non-
conformist divine, was bom at Doncaster, Yorkshire, on the

29th of May 1824. He was educated in his native town, and,

after spending a few years m business, at the Wesleyan College,

Richmond In 1845 received his first appointment, at

Marden, Kent, and soon became famous as a preacher. After

serving the usual period of probation he was ordamed at Man-
chester in 1849 and for the next nineteen years travelled in

several circuits, including some of the London ones (1858-1864)

In 1868 he went to Chicago as the representative of the Wesleyan

Methodist Conference, and settling in Canada did much to

advance the cause of Jus denomination. His preaching and
lecturing drew great crowds both in the Dommion and in the

United States, and he was five times president of the Canadian

Conference. He returned to England m 1873, was elected

president of Conference 1874, and in 1875 one of the missionary

secretaries. He published several volumes of sermons, and a
book of verse entitled Sabbath Chimes (1867, new edition 1880)

PUNT (from Lat. pontOy pontoon; connected with pons,

bridge), a flat-bottomed boat, used for shallow waters, and
propelled by a pole, by paddles, or occasionallv by sails

Formerly the word was applied to many such flat boats used for

ferries, barges, lighters, &c
,
but it is now generally confined to a

light flat boat very long m proportion to its width, with square

ends, both at stem and bow, slightly narrowing from the centre,

and propelled by pushing agamst the bottom of the river or

other water by a long pole. Such boats are much used for

sport or pleasure on rivers with shallow and hard gravelly beds

,

a small punt with a mounted duck gun and propelled by paddles

or short oars is used for wild-fowlmg. A professional punting

championship of England was instituted m 1876, and an amateur
championship m 1886 Etymologically considered, ‘‘punt”
certainly was adapted from pontOy a word used by Caesar {Bell
CIV. p 111. 22) of a light vessel for transport in Gaul Later (as

by Gallius and Ausouius) it \vas also applied to a floating-iaft

used as a bridge, a pontoon, and so connected with ponsy bridge.

There are two othei words which must be distinguished from the
above One means, m Rugby football, to catch the ball in the
hands, drop and kick it before it reaches the ground, as distinguished
from a “ drop-kick," where the kick is given half-volley, as it reaches
the ground This word is probably cognate with " bunt," a dialect
word meaning to push, and both r<yicscnt nasahzcd forms of the
onomatopoeic " put " or " but " The second, m the substantive
" punter," used m the general sense of a gambler or belter, onginally
referred to one who at card games such as basset, baccarat, &c

,

stakes against the bank Both " punt " and " pan ter " arc to be
referred lo Fr ponter, and pontc, which is usually taken as an adapta-
tion of Span punto, a point

PUNTARENAS, or Punta Arenas, a seaport and capital of

the district {comarca) of Puntarenas, Costa Rica; on the Gulf
of Nicoya, an inlet of the Pacific Ocean, and at the western
terminus of the interoceamc railway from Lim6n. Pop (1904),

3569 Puntarenas is the principal harbour of Costa Rica on the

Pacific, and a port of call for the United States liners which ply

between San Francisco and Panama. It has an iron pier and
ample warehouse accommodation for its large and growing
export trade in coffee and bananas. The district of Puntarenas
comprises the entire littoral from Burica Point to the Rio de las

Lajas, an affluent of the Gulf of Nicoya.

PUPIL (Lat puptllusy orphan, minor, dim. of pupus, boy,

allied to puer, from root pu- or pen-y to beget, cf “ pupa,” Lat
for doll,” the name given to the stage intervening between the

larval and imagmal stages in certain insects), properly a word
taken from Roman law for one below the age of puberty {tni-

pubes)y and not under patrta poiesiaSy who wits under the protec-

tion of a tutor

y

a ward or minor (see Infant; and Roman Law).
The term was thus taken by the Civil Law' and Scots Law foi a

person of either sex under the age of puberty m the care of a

guardian Apart from these technical meanings the word is

generally used of one W'ho is undergoing instruction or education

by a teacher. In education the term “ pupil-teacher ” is

applied to one w'ho, while still receiving education, is engaged
in teaching m elementary schools. The system was introduced

into England from Holland about 1840. At first the education

which the pupil-teachers received wus given at the schools to

which they were attached. During the last quarter of the 19th

century was developed a system of “ pupil-teacher centres
”

where training and education was given. In 1907 was intro-

duced “bursaries,” as an alternative, these enable those

intending lo become teachers to continue their education at

training colleges or selected schools as “ student teachers.” (.See

Education
)

A special use of the Lat feminine diminutive pupdla has

been adopted in English and other languages for the central

orifice m the ins of the eye, the pupil. The origin of the sense

may be found in the parallel use m early English of “ baby,”

referring to small images seen reflected in that part of the eve

(see Eye and Vision)

PURBECKIAN, in geology, the highest and youngest member
of the Jurassic system of rocks IJie name is derived from the

district known as the Isle of Piirbcck in Dorsetshire where the

strata are splendidly exposed m the cliffs west of Sw^anage

The rocks include clays, shales and marls with marly, tufaceoiis

and shelly limestones and occasional oolitic and sandy strata

Nodules of chert are present in some of the limestones. Tlu
Phirbeck beds follow the line of the Jurassic outcrop from

Dorsetshire, through the Vale of Wardour, Swundon, Garsington,

Brill and A\ lesbiir}
;
they have been proved by Iwnngs to he

beneath younger rocks ni Sussex; in Lincolnshire they are

represented m part bv the Spilsby Sands, and in Yorkshire bv

portions of the Specton Clay. The thickness of the series m
Wiltshire is 8o to 90 ft

, but in Dorsetshire it reaches nearlv

400 ft In most places the Purbeckian rests conformably upon
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the Portland beds and it is conformably overlaid by the Wealden
formations, but there are in some districts distinct indications

that the Portland rotics were uplifted and worn to some extent

prior to the deposition of the Piirbeck beds The Purbeckian

m England is divisible into three subdivisions, viz. Upper,

Middle and Lower. The Upper Purbeck comprises 50-60 ft. of

fresh-water clays and bhales with limestones, the ‘‘ Purbeck

marble and Unto-hedf m the lower part. The Middle

division (50-150 ft.), mainly tliin limestones with shaly partings,

contains the pnncipal buildmg stones of the Swanage district,

near the base of this subdivision there is a 5-in bed from y/hich

an interesting suite of mammalian remains has been obtained,

m this portion of the Purbeck series there are some marine bands

The Lower Purbeck (95-160 ft
) consists of fresh-water and

terrestrial deposits, marls, and limestones with several fossil

soils known as “ diit beds This division is very extensively

exposed on the Isle of Portland, where many of the individual

beds are known by distinctive names. The chief building stones

of Upwav belong to this part of the Purbeckian

No zonal fossil has been recognized for the British Purbeckian
strata, but the hon^on is approximately equivalent to that of Pen-
sphtnetes tiansUortu^ of the IXuropean continent The Purbeckian
equivalents of Spilsby and Speeton are in the zone of Btlcmnites
lateralis Other marine fossils are Hemtetdatts purbeckensts and
Ostrea dtstorta, the latter l>eing abundant in the “ Cinder bed of

the Middle Purbeck The fresh-water moUusca, include Vtvipavus
(Paludtna), Planorbts, Melanopsis, Unto, Cyrena, A large number
of insect genera has been found in th^ Middle and Lower Purbeck
beds Dinosaurs (Iguanodon, Echtnodon), crocodiles {Gontopholts,

Petrosuchus) , Ctmolto^anrus, the plesiosaurs and the chelonians
{Chelone, Pleurosternum)

,

are representative reptiles. The mammals,
mostly determined from lower jaws, found in the beds mentioned
above include Plagtaulax, Amhlotherium, Siylodon, Tttconodon,
Spalacothertum and several others The isopod crustacean Archeon-
fsci45 Brodet is very common In the Purbeck of the Vale of Wardour
The silicificd stumps and trunks of cycads and coniferous trees,

often surrounded by great masses of cafeartous concretions (Burrs),

are very noticeable in the dirt beds of Portland and near Lulworth
Chara is found in the fresh-water cherts of the Middle Purbeck
Many geologists have ranged the Purbeck beds with the overlying

Wealden formation on account of tho similarity of their fresh-water
faunas; but the marine fossils, including the fishes, ally tho Purbeck
more closely with the Upper Jurassic rocks of other parts, and it may
be regarded as the equivalent of the Upper Voigian of Russia
The Purbeckian is present in the neighbourhood of Boulogne, in

Charente it is represented by thin limestones with Cyrena and by
gypsiferous marls, in north-west Oermany three suMivisions ar
recognized, in dcscendmg order Purbeck Serpuht and Munder
Mcrgel
The building stones of the Purbeck beds have already been men-

tioned
;
the Purbeck or Paludma marble, a grey or greenish limestone

full of shells, was formerly extensively employed in cathedrals and
churches Stone tiles or “ slatts " were once used locally for roofing
from the Lower Purbeck of Portland, Swanage and Swindon
G>ysum was formerly worked from the Lower Purbeck at Swanage

See Jurassic, also The Jurassic Rocks of Gfeat Britain ^rC95)
vol V and '* The Geology of the Isle of Purbeck and Weymouth,"
Memoirs of the Geol Survey (1898)

PURCELL, HENRY (1658-1695), English musical composer,
was bom m 1658 m St Ann’s Lane, Old lye Street, Westminster
His father, Henry Purcell (or Pursch), was a gentleman of the

chapel royal, and in that capadty sang at the coronation of

Charles II
;
he had three sons, Edward, Henry and Daniel-—

the last of whom (d. 1717) was also a prolific composer After

his father’s death m 1664 young Henry Purcell was placed under
the guardianship of his uncle, Thomas Purcell {d. 1682 )> a man
of extraordinaiy probity and kindness* Through the interest

of this affectionate guardian, who was himself a gentleman of

Hi^, Majesty’s chapri, Henry was admitted to the chaj>el royal

as a chorister, and studied first under Captain Henry Cooke
(d. 1673), master of the children,” and afterwards under
Pelham Humfrey (1647 *1674), his successor, a pupil of Lully
He is said to liave composed well at nine years old; but the
earliest work that can be certainly identified as his is an ode for

the long’s birthday, written in 1670, (The dates for his compo-
sitions are often uncertain, though recent research has done much
to fix them more authoritatively.) After Humfrey’s death he
continued his studies under Dr John Blow. In 1676 be was
appomted copyist at Westminster Abbey—not orgamst, as has

sometimes been erroneou^sly stated—and in the same year he
composed the music to Dryden’s Autenge-Zebe^ and Shadwell’s

Epsom Wells and The Libertine

J

These were followed in 1677
by the music to Mrs Behn’s tragedy, Abdelazor, and in 1678 by
an overture and masque for Shadwell’s nev/ version of Shake-
speare’s Ttmon of Athens, The excellence of these compositions
IS proved by the fact that they contain songs and choruses which
never fail to please, even at the present day. The masque in

Ttmon of Athens is a masterpiece, and the chorus “ In these

delightful pleasant groves ” in TJte Libertine is constantly sung
with applause by Enghsh choral societies. In 1679 he wrote

some songs tor Playford’s Choice Ayres, Songs and Dialogues,

and also an anthem, the name of which is not known, for the

chapel royal. From a letter written by Thomas Purcell, and
still extant, we learn that this anthem was composed for the

exceptionally fine voice of the Rev John Gosthng, then at

Canterbury, but afterwards a gentleman of His Majesty’s chapel.

Purcell wrote several anthems at different times for this extra-

ordinary voice, a basso profunda, the compass of which is known
to have comprised at least two full octaves, from D below the

stave to D above it. The dates of very few of these sacred

compositions are known, but one, They that go down to the

sea in ships,” though certainly not written until some time after

this period, will be best mentioned here. In thankfulness for

a providential escape of the king from "hipwreck Gostling, who
had been of the royal party, put together some verses from the

Psalms m the form of an anthem, and requested Purcell to set

them to music The work i«« a very fine one but very difficult,

and contains a passage which traverses the full extent of

Gostlmg’s voice, beginning on the upper D and descending two
octaves to the lower

1 . 1680 Dr Blow, who had been appointed organist of West-
minst'r Abbey m 1669, resigned his office m favour of his pupil

,

and Purcell, at the age of twenty-two, was placed m one of the

most honourable positions an Enghsh artist could occupy. He
now devoted himself almost entirely to the composition of sacred

music, and for six jrears entirely severed his connexion with the

theatre But during the early part of the year, and m all

probability before entering upon the duties of his new office, he

had produced two important works for the stage, the music for

Lee’s Theodosius and D’Urfey’s Virtuous Wife The composition
of ha opera Dido and Aeneas, which forms a very important
la^idmark m the history of English dramatic music (see Opera)
has been attributed to this period, though its earliest production
has been shown by Mr W Barclay Squire to liave l^een between
1688 and 1690. It was written to a libretto furnished by Nahum
Tate, at the request of Josiah Priest, a professor of dancing, who
also kept a boarding-school for young gentlewomen, first in

Leicester Fields and afterwards at Chelsea. It is a musical drama
in the strictest sense of the term, a genuine opera, m which the

action IS entirely carried on in recitative, without a word of

spoken dialogue from beginning to end, and the music is of the

most genial character—a veritable inspiration, overflowing with
spontaneous melody, and in every respect immensely in advance
of Its age It never found its way to the theatre, though 1.

r.ppears to have been very popular among private circles. It is

believed to have been extensively copied, but one song only was
printed by Purcell’s widow m Orpheus Bntanmeus, and the
complete work remamed m manuscript until 1840, when it was
printed by the Musical Antiquarian Society, under the editorship

of Sir George Marfarrcn

In 1682 Purcell was appomted organist of the chapel royal,

vice Edmund Lowe deceased, an office which he was able to hold
conjointly with his appKiintment at Westminster Abbey. He
had recently married, his eldest son being bom in this year.

His first pnnted composition, Ttvelve Sonatas, was published m
1683. For some years after th.s his pen was busily employed
in the production of sacred music, odes addressed to the king

and roya. himily, and other similar works In 1685 ^ wrote two

' The Libertine was suggested by Tirso de Molma’s tale, El Bur-
ladtw de Sevilla, afterwat^s dramaticafiy treated Oy Moli^re and
chosen by Da Ponte as the foundation of Mozart's Don Giovanni
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of his finest anthems, I was glad and My heart is inditing/*

for the coronation of James II In 1687 he resumed his con-

nexion with the theatre by famishing the music for Dryden’s

tragedy. Tyrannic Love, In this year also Pui^cell composed a

march and quick-step, which became so popular that Lord
Wharton adapted the latter to the fatal verses of Ltlltbulero,

and m or before January 1688 he composed hivS anthem Blessed

are they that fear the Ixird/* by express command of the king.

A few months later he wrote the music for D*Urfey*s play, The
Foots Preferment, In 1690 he wrote the songs for Dr} den’s

version of Shakespeare's Tempest, including Full fathom five
"

and “Come unto these yellow sands,” and the music foi

Betterton’s adaptation of Fletcher and Massinger’s Prophetess

(afterwaids called Dioclestan) and Dryden’s Amphitryon] and
in 1691 he produced his dramatic masterpiece, King Arthur,

also written by Dryden, and first published by the Musical

Antiquarian Society m 1843 In 1692 he composed songs and
music for The Fairy Queen (an adaptation of Shakespeare’s

Midsummer Nights Dream), the score of which (discovered

in 1001) was edited m 1903 for the Purcell vSocicty by

J S Shedlock.

But Purcell’s greatest work is undoubtedly his Te Deum and

Jubilate, written for St Cecilia’s Day 1694, the first English

Te Deum ever composed with orchestral accompaniments. In

this he pressed forward so far in advance of the age that the work
was annually perfonned at St Paul’s Cathedral till 1712, after

which it was pe’*formed alternately with Handel’s Utrecht Te
Deum and Jubilate until 1743, when it finally gave place to

Hcindtl’^s Dettingcn Te Deum Purcell did not long siuvive the

production of this great work. He composed an anthem for

Q leen Marv’s funeral, and two elegies. He died at his house in

Dean’s Yard, Westminster, on the 21st of November 1695, and
was buried under the organ in Westminster Abbey He left a

widow and tlirce children, three having predeceased him His

widow died in 1706. She published a number of his works,

includir g the now famous collection called Orpheus Bntanmeus
(two boi k'., 1698, 1702)

Besides the operas aheady mentioned, I'urcell ^^^otc Don Quixote,

Bonduca, The Indian Queen and others, a vast qi antity of sacred
music, and numeious odes, cantatas and othci miscellaneous pieces

(See the list m Grove’s Dictionary of Music )

A Purcell Club was founded in London in i8^6 for promoting
the performance of his music, but was dissolved m 1863 In 1870
a PurccU Society was founded, which lias done excellent work in

publishing new editions of his works

FUHtHAS, SAMUEL (1575 ?-i626), English compiler of works

on travel and discovery, was bom at Thaxted, Essex, and

graduated at St John’s College, Cambridge, in 1600; later he

became B.D,, witlx which degree he was admitted at Oxford in

1615 In 1604 he was presented by James I to the vicarage of

Eastwood, Essex, and m 1614 became chaplain to Archbishop
Abbot and rector of St Martin’s, Ludgate, London He had

previously spent much time in London on his geographical wwk.
In 1613 he published Purchas, his Pilgrimage , or, Relations of

the World and the Religions observed in all Ages (4th ed much
enlarged, 1626), in 1619 Puichas, his Pilgrim MicrocOsmus,

or the Histones of Man, Relating the Wonders of his Generation,

Vanities in hts Degeneration, Necessity of his R^gemraiiot„

,

and m
1625 Hakluytus Posthumus or Purchas his Ptlgrtmes, contaymng

a History of the World in Sea Voyages and Lande Travells, by

Englishmen and others (4 voF ). TTus continuation of Hakluyt’s

Principal Navigations w'as partly based on MSS left by Hakluyt
The fourth edition of the Pilgrimage is usually cat^ogued as

vol V of the Pilgrtmes, but the two works are essentially

distinct. Purchas died in September or October 1626, according

to some m a debtors’ prison None of his works w^as reprinted

till the Glasgow re.ssue of the Ptlgrimes in 1905-1907 As an
editor and compiler Purchas was often injudicious, careless and
even unfaithful; but his collections contain much of value, and
are freqii^nHy the only sources of information upon important

questions affecting the history of exploration.

POft€HAS£, in its Commem sense, that which is acquired

by the payment 6f mortey or its equivalent, The original

meaning of the word (O Fr pourchacter, pourchasser, &c
,
popular,

Lat pro*capttare) was to pursue eagerly, hence to acquire
Thus “ purchase ” was early used by the lawyers (e g Britton,

in 1292) for the acquirement of property by other means than
inheritance or mere act of law, mcludmg acquirement by
escheat, prescription, occupancy, alienation and forfeiture,

more generally, pui chase in law means acquisition of land by
bargain or sale, according to the law of “ vendor and purchaser

”

(sec Conveyancing) A later development of meaning is found
m the use of the word tor a mechanical contrivance by which
power can be excited or applied, a hold or fulcrum This first

appears (i6th century) in the nautical use of the verb, to haul
up a rope or cable by some mechanical device, the root idea being
apparently to “ gam ” advantage over the rope bit by bit.

PURDAH (Pers pardot), the curtain which screens women
from the sight of men m Eastern countries; a purdah-nashin is

a woman who sits behind the curtain. The term has pas'^ed

into common Anglo-Indian usage, and to “ lift the purdah
”

meanc to reveal a secret

PURGATORY (Late Lat purgaionum, from purgare, to purge),

according to Roman Catholic faith, a state of suffering after

death m which the souls of those who die m venial sin, and of

those who still owe some debt of temporal punishment for

mortal sin, are rendered fit to enter heaven It is believed that

such souls continue to be members of the Church of Christ; that

they are helped hy the suffrages of the living—that is, by prayers,

alms and other good works, and more espcciall\ by the sacnfii e

of the Mass; and that, although delayed until “the last

farthing is paid,” their salvation is assured Catholics support

this doctrine chiefly by reference to the Jewish belief in the

efficacy of prayer for the dead (2 Macc xu 42 seq ), the tradition

of the early Christians, and the authority of the Church

Irenacus regards as heretical the opinion that tlie souls of the
departed pass immediately into glory, Tcrtulhan, Cyprian, the Acts
of St Perpetua, Clemtnt of Alexandria, Cynl of Jerusalem, Basil,

Gregory of Nyassa, Ambrose, Clirysostom and Jerome, all speak of
prayer for the dead and seem to imply belief in a purgatory, but
their \ icw seems to have been affected by the prc-Christian doctrine
of Hades or Shcol Some of the Greeks notably Ongen teach that
even the perfect must go through fire m the next world Augustine
writes (Dc VI1

1

Dtdctht quaestiombus) that “ it is not incredible
'*

that imperfect souls will be ” saved by some purgatorial fire,” to

w^hich they will be subjected for varying lengths of time according
to their needs; but in other passages he expresses conflictmg
ommons (Decivitate, ^ 25, xxi 13,26. Enchiriaion, (jg) Gregory
the Great was the first to formulate the doctrine in express terms, " dc
quibusdam levibus culpisesse ante j »’dir ium purgatorius ignis credep-
dus cst " {Dial iv 39) Thenceforth it became part of tlie theology
of the WesteiTi Church, and was definitely affirmed at the councils of

Lyons (1274), Florence (1439) and Trent Cxinceniing the word
purgatory, Innocent IV writes “ Forasmuch as (the Greeks) say
that this place of purification is not indicated by their doctors bv
an appropriate and accurate word, we will, m accordance with the
tradition and authority of the holy fathers, that henceforth it be
called purgaionum, for ui tins temp<^rary fire arc cleansed not deadly
capital sins, which must be remitted by penance, but those lesser

venial sms ^/hlch, if not removed m life, afflict men aftei death ”

Many points about pur^tor>% on which the Church has no
definition, have been subjects of much speculation among
Catholics Purgatory, for example, is usually thought of as

having some position in space, and as being distinct from heaven

and hell
,
but any theory as to its exact latitude and longitude,

such as underhes Dante’s description, must be regarded as

imaginative. Most theologians since Thoma.s Aqumas and
Bonaventura have taught that the souls in purgatory are

tormented by material fire, bAit the Greeks have never accepted

this opinion It must be inferred from the whole practic'e of

indulgences as at present authorized that the pains of purgatory

are measurable by }ears and da\s, but here also everything is

indefinite The Council of Trent, while it commands all bishops

to teach “ the sound doctrine of purgatory handed down by the

venerable fathers and sacred councils,” bids them exclude from

popular addresses all the “ more diflficult and subtle questions

relating to the subj'ect which do not tend to edification
”

The Eastern Church affirms belief in an intermediate state

after death, but the belief is otherwise as vague as the expressions
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of the pre-Nicene fathers on the subject. An authoritative

statement of the present Eastern doctrine is to be found in the

Longer Catechism of the Orthodox Church (Q. 376) :

—

Such souls as liave departed with faith but without having had
time to bring forth fruits meet for repentance may be aided towards
the attainment of a blessed resurrection by prayeis oifeied in their

behalf, especially such as are offered in union with the oblation of

the bloodless sacrifice of the Body and Blood of Chnst, and by works
of mercy done in faith for their memory

The efficacy of prayers for the dead, and indirectly the
doctrine of purgatory, were denied by early Gnostic sects, by
Aerius in the 4th century, and by the Waldenses, Cathari,

Albigenses and Lollards in the middle ages. Protestants, with

the exception of a small mmority m the Anglican communion,
unanimously reject the doctrine of purgatory, and affirm that
“ the souls of believers are at their death made perfect in holiness

and do immediately pass into glory.'' Rejection of an inter-

mediate state after death follows the Protestant idea of justifica-

tion by faith as logically as the doctrine of purgatory results

from the Catholic idea of justification by works
An analogy to purgatory can be traced in most religions

Thus the fundamental ideas of a middle state after death and of

a purification preparatory to perfect blessedness are met with
in Zoroaster, who takes souls through twelve stages before they

are sufficiently purified to enter heaven
;
and the Stoics conceived

of a middle place of enlightenment which they called «/x7ri;pa>crt9

The pnncipal authoritative statements of the Cathohe Church on
the doctrine of purgatory were made at the Council of Florence
[Decrot untoms), and at that of Trent (Scss vi can 3c^ Scss xxii

c 2, can 3; Sess xxv). See H J. D. Denziger's Enchmdton;

;

f
Bautz, Das Fegfeuer (Mainz, 1883) ;

and L Redncr, Das Fegfeuev
Regensburg, 1856) A very elaborate treatise from the Catholic
etandpomt is that of Cardinal Bellarmine, De purgaiorto The
subject is discussed, moreover, ia all major works on dogmatic
theology There is a representative Catholic statement by Hensc
in the Kirchenlextken under the title Fegfeuer," 2nd ed

,
vol 4. col

1284-1296; and a corresponding Protestant presentation by Rud.
Hoffmann in Hauck's Fealencykhpddte, 3rd ed., vol, v

, pp 788-
792. (C H Ha)

PURI, or Jaoannath, a town and district of British India, in

the Orissa division of Bengal. The town is on the sea-coast,

and has a railway station. Pop. (1901), 49,334, including an
exceptional number of pilgrims. As containing the world-

famous shrine of Jagannath (see Juggernaut), Pun is perhaps

the most frequented of all Hindu places of pilgrimage Sani^-
tion IS effected by the Puri Lodging-House Act, which provides

for the appointment of a special health officer, and for the

licensing of lodgmg-houses both in the town and along the

pilgnms' route.

The District of Puri has an area of 2499 sq m The popula-
tion m 1901 was 1,017,284, showing an increase of 7 6 % in the
decade. For tlie most part the country is flat, the only mountains
being a low range which, nsing 111 the west, runs south-east in an
irregular line towards the Clulka lake and forms a water-parting
between the district and the valley of the Mahanadi The middle
and eastern divisions of the distnct, forming the south-western pait
of the Mahanadi delta, consist entirely of alluvial plains, watered by
a netwoik of clianncls through which the most southerly branch of

that river, the Koyakhai, finds its way mto the sea The other
nvers are the Bhargavi, the Daya and the Nun, all of which flow into
the Chilka lake and are navigable by large boats during the rainy
season, when the waters come down in tremendous floods, bursting
the banks and carrying everything before them The Chilka lake
IS one of the largest in India, its length is 44 m ,

and its breadth in

some parts 20 m It is separated from the sea only hy a narrow
strip of sand The lake is saline and everywhere very shallow, its

mean depth ranging from 3 to 5 ft Pun district is nch m histoncal
remains, from the primitive rock-hewn caves of Buddhism—^the

earhest rehes of Indian architecture—to the medieval sun temple
at Kanarak and the shrine of Jagannath. The annual rainfall

averages 58 in

Puri first came under British administration in 1803 The
only political events in its history smee that date have been the
rebellion of the maharaja of Khurda in 1804 and the rising of the
paiks or peasant militia in 1817-18. In the Orissa famine of

1866 more than one-third of the population of Pun is said to

have penshed Th,e distnct suffered from drought in 1897
It is served by the East Coast railway, which was opened

throughout from Calcutta to Madras in 1891, with a branci

to Pun town.

See Purt Distnct Gazetteer (Calcutta, 1908)

PURIFICATION, in the study of comparative religion, ma>
be defined as the expulsion or elimination by ritual actions anc

ceremonies from an individual or a community, a place or a

dwelling, of the contagion of a taboo {q v.) or ritual pollution

which IS often conceived of as due to the presence of or haunting

by an unclean spirit, and having for its effect disease, pain and

death In the higher religions the idea of purification has

slowly developed into that of ethical liberation from sin and

1
guilt. This development involves a distinction between the

I

outward act and the inner act or motive, which we do not find

I

even in the relatively advanced codes of the ancient Jews or oi

’ the Athenians of the 5th century b.c., for in both of these the

I

taboo or guilt of homicide was the same whether accidentally

I

or wilfully committed. It is part of this development that

contrition, remorse and repentance come to be recognized

,
together with merely ritual acts, such as baptism and sacra-

mental meals, as a condition of regaining the lost purity or status

I

The ethical ideal of atonement and purity of heart is at last

j

attained when, as in the Society of Friends, all ritual acts arc

j

abandoned as indifferent to moral progress. The dross of th(

' primitive taboo still encumbers the conscience in churches which

i
insist on outward ritual performances as an element in holiness

or moral perfection and purity. The tendency of civilization is

more and more to antiquate them as obstacles rather than aids

to the formation of character.

In most primitive societies the chief sources of ritual pollution

aie biith, death, bloodshed, blood, especially menstruous blood
I Numberless other things are or have been taboo among differeni

peoples, such as trees, colours, foods and drinks, persons, places
seasons Persons and things brought even involuntarily into con-
tact or association with these are tabooed, and only recover then
nomral condition by some nte of purification or catharsis Sucl:

ntes operate by the transference elsewhere of the stam or impuntj
contracted Very generally the impurity is due to the haunting
by an unclean spirit or ghost, who must be driven off by exorcists

invoking the name of a more powerful and clean spirit, which usually
enters the thing or person possessed m place of the unclean Or
this side rites of purification may become rites of consecration Ir

lower civilizations disease and madness are held to be caused by evil

spirits which are similarly expelled, and on this side purificatory

rites develop into the medical art It must be borne in mind tliat a

drug was originally not a substance succeeding by dint of its chemical
properties and physical reactions on our bodies, but a talisman 01

charm taken internally and succeeding by reason of its magical
properties
Among the methods of purification used widely among diffeient

race^ and in various religions, the following may be enumerated,
though the list might be indefinitely extended

1 Piacular sacrmccs, often recurring annually, intended to rene\\

the life of the god in the worshippers '* Without shedding of blood
there is no remission of sms " (Heb. ix 22)

2 Vicarious sacrifice, whereby the guilt of an individual or of a

clan IS transferred into an animal, like the Jewish scapegoat, which i*;

forthwith destroyed or sent over the frontier

3 Washing or sprinkling with water, as a rule previously blessed
or exorcised

,
or with the water of separation (i e water mixed with

ashes of a red heifer).

4 Washing with gotnez, or unne of the sacred cow.

5 Anointing with holy oil

6 Smeanng with the blood, e g ,of thepassover lamb or of a pig

,

or by actual l^ptism with the blood of an ox as in the Taurobolium
(see Mithras)

7 Fumigation with smoke of incense used at sacrifices, the incensd
itself bemg the gum of a holy tree and gathered with magical precau-
tions

8. Rubbing with sulphur or other lyes. Use of hellebore, hyssop,
&c
9 Burning with fire objects m which the impurity has been

confined
10 Sprinkling with water m which the cross has been washed

(used for flocks and fields in Armenia)
1 1 Evil spirits are expelled by invocation of the name of a being

more powerful than they, and by the introduction of a clean spint.

12 By fasting.

13 In the old Parsee religion the drugs or demons winch infect a
corpse can be driven off by the look of certain kinds of dogs.

14. An impure contagion may be removable together with hair,

nails or bits of clothing. Hence the use of the tonsure and tlio

custom of shavmg the head in vows.
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15. Houses may be purged ol evil spirits by sweeping them out

with a broom, or by many of the cathartic media above enumerated
for purification of the person

i6« By use of salt

17. By celibacy, virginity and abstention from sexual intercourse
18. By confession or expulsion of the evil in speech.

19 By spitting and blowing the nose in ordti to evacuate devils

harbouring in the head and throat
20 By spittle, as in the baptismal ntc of the Latins.

21. By passing between fires or jumping through fire.

22 By sitting or standing on or wearmg the fleece of a holy
animal

23 By beating and stingmg with ants, by branding, tattoomg,
knocking out of teeth.

24 By circumcision and other more serious mutilations
In many ol these rites the old man contaminated in some way is

put off and the mystic is reborn This idea of rebirth is especially

rominent m the blood-bath of the Taurobolium (No 6) and in

hristian baptism {qv)\ also in the initiatory rites of various
savages who even make a pretence of kilhng then boys and
bnnging them back to life again (F C C)

PURIM, a Jewish festival held on the 14th and 15th of Adar,

the last month of the Jewish calendar According to Jewish

tradition it is held in celebration of the deliverance of the Jews
from the massacre plotted against them by their enemy Haman
in the time of Artaxerxes, who fixed upon the former date by
casting “ lots (== Hebrew loan-word Punm). It is preceded

by a fast on the 13th day of Adar, known as the Fast of Esther,

based upon Esther iv. 16

Purim iS the carnival of the Jewish year Friends exchange
gifts, and thus occasion is taken to relieve the necessities of the

poor in the most considerate manner under the guise of gifts

The children masquerade, and their parents are enjoined to

drink wine until they cannot distinguish between blessing

Mordecai and cursing Haman. The Megillah or Roll of Esther
is read both at home and in the synagogue, and wherever, during

the reading, the name of Haman is mentioned, it is accompanied
with tramping the feet In former times Haman was burnt in

effigy, holding on to a ring and swinging from one side of the fire

to the other (see L Ginzberg, Geontca^ 1909, pp i, 419; Davidson,

Parody, 21-22) This custom, which is still observed among
the Jews of Caucasia (Tchorni, Sepher Jia-Masaoth, pp 191-192),

IS very ancient, as it is mentioned m the Talmud (Sanhedrin 64)

From the 17th century onward Purim plays weie pertormed

mostly by the children, who improvised a dramatic version of

the story of Esther. This grew to be the characteristic folk-

drama of the ghetto, and has not died out in eastern Europe to

the present day

Much ingenuity has been spent upon the name and origin of the
feast As regards the name, wc may dismiss at once the suggestions
of J Fuerst (Kanon des Alien Testaments) that it is derived from
the Persian bahar, " spiing," and of Hitzig (Geschxchte Israels),

who derives it from the modem Arabic Phur,
**
the New Year "

These conjectures were made in the pre-scicntific era of philology
Scarcely more is to be said m favour of the suggestion made b/ Von
Hammer, but better known m connexion with the name of Lagarde,
who connects the name Purim with the old Zoroastrian festival

of the dead, entitled farwardtgan Lagarde, who is followed by
Renan, connects this form with the LXX vaiiant of the Hebrew
{<f>povpal), but there is absolutely nothing about Purim which
suggests any relation with a festival of the dead Graetz's sugges-

tion {Monats, Jud xxxv 10 seq
) that it is derived from the Hebrew

Purah, meaning wine-press (Is Ixiii 3), obviously fails to connect
a spiing festival of joyousness with the autumn vine harvest
Zimmem [ZATW xl 157 seq

)
connects Punm with the puchru or

assembly of the gods, wlucn forms part of the Babylonian New
Year festival Zagmuku, but the inserted guttural is against the
identification

The most plausible etymology connects the name with the
Assyrian puru, either in the sense of " turn ' of office at the begin-

ning of the New Year or m that of pebble used for votes or lots,

as with the Greek It is a curious coincidence, to say tho least,

that Dieulafoy found among the ruins of the Memnonium at Susa
(the ancient Shushan, given as the scene of the events narrated in

the 33ooko£ EstherVa quadrangular pnsm bearing different numbers
on its four faces. This etymological connexion, suggested by Jensen
(Kosmologxe, 84), brings the festival of Ihinm into close relation

with the Babylonian New Year festival known as Zaemuku, in which
one of the most prominent ceremonials was the celebration of the
assembly of the gods under the presidency of Marduk (Merodach)
for the ourpose of determining the fates of the New Year Meissner
(ZDMd* i. 296 seq ) and others have suggested that the drunkenness

and masqueradmg current at the period of Punm are directly denved
from the general period of licence allowed at tho Sacaca festival of
the Babylonian New Year Even the fact tliat this latter was
celebrate on the first of Nisan, or a fortnight after the Jewish date
for Punm, is confirmed by the lk)ok of Esther itself, which states
that " In the first month, which is the month Nisan, they cast Pur,
that IS, the lot, before Haman " (Esther m 7*ix 26) The change of

date may have been made m order not to conflict with the Passover
on the 15th of Nisan The connexion that has been suggeste<l
between the names of Mordecai and Esther and those of the Assyrian
deities Marduk and Ishtar would be a further strong confirmation
of the proposed etymology and derivation of the feast (sec Esther).
Going still further, J G Frazer connects Purun with the whole

scries of spring festivals current in western Asia, m which the old god
of vegetation was put to death and a new human representative of
him elected and allowed to have royal and divine rights, so as to pro-
'mote the coming liarvest (Golden Bough, 2nd cd ,

vol lu p. seq )

The death of the god, he suggests, is represented by the Fast of
Esther on the 13th of Adar, the day before Punm, while the rejoicing
on Punm itself, and the licence accompanying it, recall the union of
the god and goddess of vegetation, of which he sees traces m the
relations of Moidccai and Esther There may possibly be " sur-
vivals " of the influence of some such celebrations both on the Book
of Esther and on the ceremonies of Punm, but there is absolutely
no evidence that the Jews took over the interpretation of these
festivals with their celebration Nor is there any record of royal
privileges attachmg to any person at the period of Punm such as
occurs in the festivals with which it is supposed to be connected by
Frazer. His furthcT suggestion, therefore that the ironical crowning
of Jesus with the crown of thorns and the inscription over the Cross,

together with the selection of Barabbas, had anything to do with the
feast of Punm, must be rejected The connexion of the Passion
with the Passover rather than Punm would alone be sufficient to
nulhfy the suggestion However, it is practically certam, both
from the etymology of the word Punm and from the resemblance
of the festivals, that the feast, as represented m the Book of Esther,
was borrowed from the Persians, who themselves appeared to liave

adapted it from the Babylonians This is confirmed by the fact

that the Book of Esther contains several Persian words and shows
throughout a familiantv^ with Persian conditions Tins renders it

impossible to accept Haupt's ‘'Uggestion that Punm is connected
with the celebration of Nicanor's Day, to celebrate the triumph of

Judas Maccabaeus over the Synaii general Nicanor atAdasa (lOi n c )

on the i3ih of Adar, since this is the date of the Fast ot Esther,

and, besides, the Second Book of Maccabees, which refers to Nicanor's
Day, speaks of it as the day before Mordccai's Day (2 Macc “ivi 36)
It, as seems probable, the earlier Greek version of the Book of Esther
was made about 179 u c (Swete, Introduction of the Old Testament in
Creek, p 25), this suggestion of the connexion of Punm with the
Maccabean penod made by Haupt and, before him, by WiUnch, falls

lo the ground
At the same time it is difficult to understand why Jews m Palestme

and Egypt should have accepted a purely Persian or Babylonian
festival long after they had ceased to be connected with the Persian
Empire One can understand its adoption during, or soon after,

the reign of Cyius, whose policy was so favourable to the Jews, and
it miglxt easily ha\ e become as popular among them as Christmas
tends to become among modern jews When the exiles returned
from Babylon they probably brought back with them the practice
of keeping the festival

The date at which the feast of Punm was first adopted by the

Jews from their Persian neighbours would be definitely deter-

mined if we knew the date of the Book of Esther. The festival

IS first mentioned in 2 Macc xv 36, and from that time onwards
has formed one of the most popular festivals of the Jewish
calendar It became customary to burn an effig>^ of Haman at

the conclusion of the feast, and this was regarded as in some ways
an attack on Christianity and was therefore forbidden by the

Theodosian code, XVI viii 18. This prohibition may have
been due to the fact mentioned by Socrates {Hist, eccles, vn.)

that, m 416 AD, the Jews of Inmester, a town in Syria, ill-

treated a Christian child during some Punm pranks and caused

his death. It has even been suggested that this gave rise to the

myth of the blood accusation in which Jews are alleged to sacri-

fice a Christian child at Passover, but this is unlikely, since

It has never been suggested that this crime was committed m
connexion with Punm. But Jewish sources of the 10th century

state that the custom of burning an effigy of Haman was still

kept up at that time (L Ginzberg, Geontca, ii.V and this is

confirmed by Albirun {Chronology, tr. Sachau, 273) and Makrizi,

and indeed the custom was earned on down to the present

century by Jewish children, who treated Haman as a sort of

Guy Fawkes. Frazer suggests {loc, at, 172) that this is a survival
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of the burning of the managed, like Hercules or Sandan, who
again represented the old spirit of vegetation which was dying

away in spnng to revive with the new vegetation. The earliest

mention, however, of this burning of Haman in effigy cannot be
traced back earlier than the Talmud m the 5th century

In connexion with Punm many quaint customs were intro-

duced by the Jews of later times. All means are adapted to

increase the hilarity of the two days, which are filled with
feasting, dancmg, smging and making merry generally In
Germany it was even customary for men to dress up as women,
and women as men, against the command of Deut. xxn 5 In
Frankfort the women were allowed to open their lattice wmdows
in the synagogue m honour of the deliverance brought about by
Esther, Execration of Haman, as the typical persecutor of

the Tews, took various forms. In Germany wooden mallets were
used in the synagogue to beat the benches when Haman ^s name
was read out from the scroll of Esther, and during the festivities

these mallets were sometimes used on the heads of the by-

standers. Cakes were made of a certain shape to be eaten by
the children, which were called, in Germany, Hamaniaschen
(Haman-pockets) and Hamanohren (Haman-ears), and in Italy,

Orecchte d^Amati In Italy a puppet representing Haman was
set up on high amidst shouts of vengeance and blowing of

trumpets. In Caucasus the women made a wooden block to

represent Haman, which, on being discovered by the men on
their return to the synagogue, was thrown into the fire Besides

gifts to friends, parents made Punm gifts to their children,

especially in the form of Punm cakes. To preside over these

festivities It was customary to have a master of the < eremonies,

who was called king m Provence, somewhat after tfie manner
of the Feast of Fools. In later days the same function was
performed by the Punm Rabbi, who often mdulged m parodies

of the ritual.

With Punm is connected the only trace of a true folk-drama

among Jews The first Spanish drama written by Jews was
entitled Esther, by Solomon Usque and Lazaro Gratiano,

published m 1567, and there is another entitled “ ( omedia
famosa de Aman y Mordcchay,’’ produced anonymously m
Leiden in 1699 Among the German Jews Ptmm-Sftele were

frequent and can be traced back to the i6th century, wliere there

IS reference to their being regularly performed at Tannhausen
The earliest one of these printed was entitled “ Ahaswerosh-
Spie), ’ appeared at Frankfort in 1708, and was reprinted by
Schudt in Juedtsche Merck-Wtierdtgketten, 11 314 seq These
were followed by a large number of similar reproductions, none
of any gr^at merit, but often showing ingenuity m parodying
more serious portions of the Jewish ritual (Davidson, Parody,

PP 50, 199-203)
Besides the general festival of Punm, various communities

of Jew> have instituted special local Purirns to commemorate
occasions when they have been saved from disaster. Thus the

Jews of Cairo celebrated Punm on the 28th of Adar in memory
of their being miraculously saved from the persecution of Ahmed
Rsisba in 1524, The Jews of Frankfort celebrate their special

Punm on the aotJi of Adar because of their deliverance from
persecution by Feitmilch m i6i6. The Jews of Algiers similarly

celebrated the repulse of the emperor Charles V m 1541, by
which they escaped coming once more into the yoke of the

S])aniards. Similar occasions for rejoicmg were introduced by
mdividuals into their families to celebrate their escape from
danger. Thus Abraham Danwg celebrated in this manner his

escape from the results of an explosion of a powder magazine
at Wilna in 1804. Rabbi Enoch Altschul of Prague recorded
his own escape on the aand of Tebct 1623 in a special roll or

megtllahf whidi was to be read by his family on that date with
rejoicing similar to the general Punm David Brandeis of

Jung-Bunzlau m Bohemia was saved from an accusation of

poisoning on the loth of Adar 1731, and instituted a similar

family Punm celebration in consequence.

See Biblical Dictionaries of Hastings and Cheyne, s v
; Jew

Ency
, sv ' Punm", "Punm Plays," "Purlins, Special",

W Krbt. Pte Purtmsage (Berlin, 1900); Abrahams, Jewish Life tn

' the Middle Ages, Lagar'ie, Punm, ein Betirag zur Oeschichte der
Religion (Go-lin-^cn, 1835), Stcmochneider, Ft rtm und Parodte
(Berlin, 1902), P Haupt, Punm (Leipzig, xp^O)

;
Davidson,

Parody in Jewish Literature, pp 21, 27, 30, 135-9 (New York, 1908).

{J- JA)

PURlKi C5H4N4, m chemistry, the name given by Emil
Fiscaer the parent Gubstance of a large group of compounds,
the more nportant of which are sarcine, xanthine, uric acid,

"idenme, paraxantliinc, guanine, theophylline, theobromine and
caffeine. Its formula is shown in the (i)N=CH(6)
inxt, the positions taken by sub- (2)HC(5)C NH(7)

stituent atoms or groups being num-
II ||

bered as uhown. T Fischer 31, (3) ^

p 2564) obtained it 111 189S by reduc- ^nn
ing 2*6-di jodo purin, obtained from
2*6*8 trichlor purin (see below st4b Uru acid), hydnodic acid and

phosphonium iodide at 0®, with zinc dust and water, the zinc

double salt so obtained being decomposed by sulphuretted

hydrogen, the precipitated zinc sulphide filtered off and the

solution concentrated It has also been synthesized by 0 Isay

{Ber
, 1906, 39, p. 250) from 5-nitro-uracil This substrince with

phosphorus oxychloride gives 2*4-dichlor-5-nitro pyrimidine,

which with ammonia gives 4-amino-2-chlor-5-nitro pyrimidine;

by reducing this compound with hydnodic acid and phos-

phonium iodide, 4-5-diamino-pynmidine is obtained, which with

formic acid furnishes purin, thus.

—

NH CH N CH N CH N CH N CU
CO C NO,->ClC C NO,->ClC C NO,-»HC C C NH.
11 *'

II II

“ 1111“
II II II II >CH.

NH-CO N*ca NC NHg N C NHg N C-N^

Purin crystallizes in microscopic needles which melt at 216® C.

It possesses the properties of both an acid and a base. It is

characterized by its ready solubility m water and by its stability

towards oxidizing agents

Oxypunn^ —Sarcine or hypoxanthiiie, C5H4N4O, is 6-oxypnrm
It IS found in many animal liquids and organs and in the seeds of

many plants, jtnd was discovered by J Scheici m milk {Ann
, 1850,

73 . P 328) and by A btrvcker in muscle It crystallizes m ncullcs
which decompose at 150® C It was synthesized by E Fischei
(Uer

, 1897, 30, p 2228) bv heatmg 2 6 8-tnchlorpurm with aqueous
caustic potash, and reducing the dichlorhypoxanthme so obtained by
hydnodic acid. Its aqueous solution shows acid pr(y)crties, decompos-
ing carbonates It also forms a hydrochloride, C5H4N4O HCl HgO
When oxidized by hydrochloric acid and potassium chloratc*^ it

yields rlloxan and urea, whilst with potassium permanganate it

gives oxalic acid

yllethylhypoxanihine was synthesized byW TraubcandF Winter
i/ivoh Pharm , 1906, 244, p. il), whilst 8-oxypufin was obtained by
E. Fischer and L. Ach m 1897 {Ber 30, p. 2213), and by O Isay

(Ber , 190G, 39, P 251)
Xanthine, or 2 6-dioxypunn, was discovered m 1817
Marcel 1*1 a urinary calculus, it also occurs in various animal

or;3ani> (the hver pancreas and muscular tissue), in uiine, and in

beetroot jua-^c It may be prepared by boiling nuclein with water
(A Kosscl, Zeit physiol Chem

, 1880, 4, p 290), by the decomposi-
tion of guaume with nitrous acid (A Strecker, Ann , 185S, 108,

p 1 41) ,
and by Heating the formyl derivative of 4 5-diaroino-2 0-dioxy-

pyximidme to 120® C (W Traube, Ber , 1900, 33, p 3035) This
pyrimidine is prepared from cvanacctyl urea, which on treatment
with a concentrated solution of sodium hydroxide is converted into

4-ammo-2 6-Jioxypyrimidine, The isonitroso derivative of this

comixiund is then reduced by ammonium sulphide to 4 5-diamino-
2 O-dioxypyrmudine, the formyl derivative of which, on heating
passes mto xanthine.

COCH- CO'CHg CO-CNOH CO*C NHg CO—C NH.
I I I I II I

II I 11
>CH-

NH CN-> NHC NH NHC NH NHC NH^ NH C--N^
CONHg CONH CONH CONH CO—NH
It decomposes when heated, giving ammonia, carbon dioxide and
hydrocyanic acid It possesses both acid and basic properties,
When heated with concentrated hydrochloric acid to 220® C. it

decomposes into carbon dioxide, aramoma, glycine and formic
acid . Potaaaium chlorate and hydrochloric acid oxidize it to alloxan
and urea Methylation of its lead salt gives theobromine.
The leomenc 6*8-dioxypurm was prepared by E. Fischer and

L Ach {he at.),

i^Methylxanthine was foundm urine by M Kruger and G, Salomon
{ZeU physiol, Chem , 1897, 24, p. 364) ,

ymethylxanthine was obtained
by E. Fischer and F, Ach (Bet., 1898, 30, 1^0) from 3-methyl uric
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acid; and ^-methylxanthine or heteroxantbme, which Is found in

human urino^ may be obtained from theobromine (E. Fischer, B^r ,

1897, 3®» P see also ibid
, 1898, 31, p 117)

Theophylline, C5(CIl3)2Ha02N4, or i 3-dimethyl-2 6-dioxypunn,
was isolated by A Kossel from tea-leaves (Ber

, 1888, 21, p 2164)
It was synthesized by E Fischer and L. Ach (Bet

, 1895, 28, p 3135)
from I ^-diinetbyl uric acid, which on treatment ^vlth phosphorus
pentachlonde yields chlortheophylline, from which theophylline
18 obtained by reduction with hydriodic acid W Traube {Ber

, 1900,

33. p 3035) formed the nitroso derivative of immodimethyl barbi-

turic acid (obtained by the action of phosphorus oxychloride
on cyanacetic acid and dimethyl urea), and r€duce<l it b}^ ammo-
nium sulphide to I 3-dimethyl-4 5-diammo-2 0-dioxypynmidine, the
formyl derivative of which, when heated to 250*^ C , loses the elements
of water and yields theophylline (cf Xanthine) It behaves as a
weak base N\hcn oxidized by potassium chlorate and hydro-
chloric cicul it yields dimethylalloxan Its sil\ er salt on methylation
yields cafTcinc

The isomeric Paraxanthiney or i 7-dimcthyl-2 6-dioxypurin,
occurs in urine It has been obtained from theobromine (E Fischer,

Bn
, 1897, 30, p 2400), from i 7-dimcthyl uric acid (E Fischer

and fl Clcmm, Ber , 1898, 31, p 2622), and from 8 chlorcaflaino

(E Fischer, Ber, 1906, 39, p 123) On mcthylation it yields

caffeine

A third isomer Theobromine, or 3 7-dimethyl-2*6-dioxypurin, is

found m the aicoa-boan (from Theobroma cacao) and in the kola-nut
It is obtained by methylating xanthine, or fiom 3 7-dimethyl uric

acid (E Fiscner, Be*'
, 1897, 30, p 1839) This acid, by the «iction

of phosphorus oxychloride and pcntachlorule, is convoitrd into

3 7-dimethyl-b-chlor-2 8-dioxypurin, winch with ammonia gives

the corn spending ammo compound This substance with phos-
phorus oxychloiide yields 3 7-dim( thyl-0-?mino-2-oxy 8-clilorpuiin,

which on reduction with hydnodic acid leads to 3 7-dimethyl-6-
amino 2-o\3^punn, fiom which theobromine is obtained by the
action of nitrous acid It is also obtained by W Traube's method
{Ber

, 1900, 33, p 3047) from cyanacetyl methyl urea, which gives

3-methyl 4 5-diamino-2 O-dioxypynmidinc, whose formyl deriva-
tive yields 3-methylxanthinc, from which thcxibromino is obtained
by methylation It ciyrstallizcs in anhydrous needles which sublime
at 290-295° C It behaves as a weak base Potassium chlorate

and hydrorhlonc acid oxidize it to methyl alloxan and methyl uiea,

chromic acid mixture oxidizes it to carbon dioxide, metliylaminc and
mcthylpaiabanic acid When boiled with baryta it yields carbon
dioxide, ammonia, mcthylamine, formic acid and sai cosine Methy-
Icxtion of its silver salt yields caffeine

Caffeine, r5H(CHj3N402. is i 3 7-trimethyl-2 6 dioxypurin For
its general properties and method of extraction sc'e* Cafffine
It may be syntnesized by methylating chlortheophylline and re-

ducing the resulting product (R Fischer and L Ach. Ber
, 1895, 28,

P 3135)) by the atlion of phosphorus oxychlonde on tetramethyl
line acid, the resulting chlorcaneine being reduced {Ber

, 1897, 30,

p 3010), from dimethylalloxan {Ber, 1897, 30, p 50^), from
3-mcthyl uric acid {Ber ,1898, 31, p 1980), and from i • 3-dimethyl-

4 5-diamino-2 6-dioxypynmidine (W Tiaube, Ber

,

1900, 33, p
3042) The thif*e latter methods may be outlined as follows Di-
methylalloxan (I )

condenses with methylammc in the presence of

sulphurous acid to form an addition product (II ), which on hydrolysis

yields I 37-tnmcthyl uramil; this substance gives with potassium
cyanate, ^ 3 7-tnmcthyl pseudo-unc acid (III ),which on dehydration
yields I 3*7-trimethyl unc acid (hydroxyoallcinc)

,
this substance

with phosphorus pentachlonde gives chlorcafleine, which yields

caffeine (IV )
on reduction —

IlgC N CO HgC N CO HgC :

oi CH NHCH,-»0

HjC N CO H,C N io H,C 1

(I) (H) (I

HjC N CO
I I

CH, '

I I

XH,
.-OC CH N< ->OC C N<

I
I \CONH„

I I
>:h

H,C N CO H/: N C
(III) (IV)

3-Methyl unc acid (I
)

ITill, Ber
, 1876, 9, p 370) by the action

of phosphoi us oxychloride is converted into 3-mcthyl-2 6-dioxy-8-

chlorpurin (3-methyl chlorxanthine) (II ), which, on treatment with
methyl iodide m alkaline solution, gives chlortheobroinmc (ITT),

from which chlorcaffome (IV ) can be obtained by further methy-
lation ,

—

coc-Nlh -

1 il
>co

CH^N-C-NH^
<I)

CHjLc
(II)

HN-CO

-> oc

<ni.)

CH3N-CO

Dlmcthyl-diamino-dioxypyrimidine (sec Theophylhn above) yields

a formyl denvative which on treatment with sodium ethylate

lurnishcs a sodium salt This salt heated for sofne hours with
methyl iodide yields caffeine

The constitution of caffeine was settled by E Fischer (Ann ,

1882, 215, p. 253). Earlier investigations had shown that oxidation
with nitric acief gave dimethylparabanic acid or cholesterophane

(J Stenhousc, Ann , 1843, 45, p 366) ;
that chlorine water oxidized

It to amalic acid or teti-amethyl alloxantm (Fr Rochleder, Ann,
1849, 71, p i), and that hydrolysis with baryta gave cafieidine
(A Strccker, Ann

, 1862, 123, p 360), which could bo further hydro-
lysed to sarcosine, methylammc, formic acid and carbon dioxide
(O Schultzcn, Zeit f Chefme, 1867 p 614) Fischer confirmed
these results and showed further that oxidation with clilorme water
gave monomethyl urea and dimethyl alloxan, pointing to the pres-
ence of three methyl groups in the molecule Further, on bromi-
nation, a brom-derivative is obtained which on treatment with
alcoholic potash yields ethoxy-caffeine, which readily hydrolyses to

hytlroxy-cafifeine This substance beliavcs as an unsaturated com-
pound and combines with a molecule of bromine to form a denvative
which on treatment with alcoholic potash yields diethoxy-hydioxy-
caffeine Diethoxy-hydroxvcaflfcino on hydrolysis vuth concen-
trated hydrochloric acid yields apocaffeme, C7H7N2OB, and hypo-
caffeine, CeH7Nj,03

+ CH,NHo 4- 2C2H,0H
-
1
- COa CHsNHa -f 2C2H.OH

Apocaffeme when boiled with water loses carbon dioxide and yields
caffuric acid, C(jIh>N,^04 which on hydrolysis with basic lead acetate is

converted into mesoxahe acul, methylammc and monomethyl urea
Reduction of caffunc acid yields hydrocaffuiic acid CgH^NgOj,
which readily hydiolyses to methyl hydantom Consequently
hydiocalluric and catfunc acids, apocallcine and caffeine must
contain the grouping (I

)
Hypocaffeine on hydrolysis loses carbon

dioxide and gives caflolin, CgUjjN^O,, which on oxidation with
alkaline jwtassuim ferricyanidt yields monomethyl urea and methyl
oxamic acid, whilst if oxidized by alkaline potassium permanganate
it yields dimethyl oxamide , Hence caflfohn contains the grouping
(II ), and m consequence of its close relationship to hydrocalfunc
acid IS to be wntten as (HI) It follows that the caffeine molecule
must be wiitien as (IV) a result conhrmed by tl c later synthesis
of caffeine itself from dimethyl alloxan (see above)

CII, CH, CH. II,C CONCH,
/N C C /N C /N CHOH C CO

C
1

c/
1

CO< I CUf II I

N C, N C NCHg, ^ N CNH CH^, ^N C N CH.
(I) (II) (III) (IV)

The above decomposition products of caffeine probibly possess
the following constitutions —
C\U N C(C OjjH) O CO CH* N CH 0*00 HgC N CfOHXCOalDHjC N CHOH

OC
I I

06
\ I

(.o| to!
NC N CHs iJC NCHs N C NHCH 3 N C NHCHj
ApocatTcinc HypocalTcmc CifTuncacid CalTohn

Uric acid, CflH4N^07, or 2 6 8-tnoxypuiin, was discovered in

1776 m urinary calculi by Scheele It is found in the juice of the
muscles, m blood, in urine, in the excrement of serpents and birds,

and in guano The determination of the constitution and of the
rclanon of unc acid to the other members ot the group has been a
pmccss of gradual growth G BrugnatelU (Gwrnale dt ftstca,

chemica, 6-c , di Brugnatelli, 1818, it, pp 38, 117) obtained alloxan,

and W Prout {Phil Trans , 1818, p 420) obtained ammonium
puipuratc from unc acid, but the first elaborate investigation on
the acid was by J v Liebig and F Wohler {Ann

, 1838, 26, p 241),
who obtamed from it allantoin, alloxantm, dialunc acid, parabanic
acid, oxalunc acid, mesoxalic acid, See Further examination of

the group was undertaken by A Schlieper {Ann
, 1845, 55, p 256,

56, p i), who obtained hydunhc acid and dihtunc acid and by A v
Bacyer (.^n« , 1863, 127, np i, 199, i86-<, 130, p 129, 131. p 291)
who showed that unc acid and many of its derivatives may be looked
on as derivatives of barbituric acid In 1875 L Mcdicus (Ann ,

1875. 175, p 230) proposcxl the formula (I ) for the acid, whilst
R Fittig in 1877 (Tiaiti de chtm. org

, p 324 [1878]) suggested
the formula (H ) ,

subsequent mvestigations of R Behrend and

HN CO
I I

/I ) od: (i NH

.

I !}
>C0

hncnh/

HN C;~ NH

ill) oi yCO<^o
I / t

' VT'rT

of E Fischer showed the first formula to be correct The first

syntheses of unc acid arc due to J Horbaczewski (Monais , 1882,

p 796, 1885, p 35O), who obtamed very poor yields These were
followed by the more satisfactory methods of R Behrend and O
Roosen (Ann , 1888, 251, p 235), of E Fischer and L Ach (Ber

,

1895, 28, p 2473). and of w Traube (Ber , 1900, 33, p 3035) Hor-
baczewski obtained the acid by heatmg urea with amino-aceric
acid (glycine) to 200-230° C and by fusing urea with tnchlorlac-
tamido In Behrend 's method acetoacetic ester and urea (I ) are
condensed and the resulting /S-uramidocrotonic ester (II

)
on hydro-

lysis gives methyl uracil (III ), which on treatment witii concentrated
nitric acid yields nitro-uracil carboxylic acid (IV) This acid

when boiled with water loses carbon dioxide, forming nitro-uracil

(V), which on reduction gives amido-uracil (VI) and oxy-uracil

(VII h Oxidation of oxy-uracil with bromine water leads to dioxy-
uracil (VI IT ), which when healed with urea and concentrate
sulphunc acid yields unc acid (XX.)
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HaCCOH H,N-CO H,C C NH CO NHj H,CC NH—CO

C H CO.C.H.'*' HoN C H COjCjHs CH CO NH
ao (ii

) i
(HI

)

HC NH CO HC NH CO HOgC C NH CO
PLN C C0-NH"^0<[N C CO NH*~ 0»N C CO NH
1 (VI) (V) (IV)

HC NH CO HO C NH CO ,NH C NH CO
+ 11 I

->
II I

-*‘CO<^
II I

HO C CO NH HO C CO NH ^NH C-CO NH
(VII

)
(VIII

)
(IX

)

E Fischer dehydrated pseudo-unc acid (formed from potassium
cyanate and uramil) by heating it with anhydrous oxalic acid to
185° C , or with a large excess of 20 % hydrochloric acid {Bet

,

1897,
^o, p 560), and so obtained unc acid. This method is quite general
W. Traube condenses the sulplmte of 4 5-diamino-2 6-dioxy-
pynnudmo (I ) (see Xanthine, above) with chlorcarbonic ester The
resulting urethane (II

)
when heated to 180-190° C loses a molecule

of alcohol, giving unc acid (Ilf)

HN CO-C NH, HN CO C NHCOAH5 HN CO C NHv
) II I II

I II ^co
OC NH C NHa OC NH C NHg OC NH C NH^^

(I )
(II.) (HI

)

Uric acid is a white, microcrystalline powder It is odourless
and tasteless, and is insoluble in most reagents Its solubility in

water is increased by the presence of various inorganic salts, such as
sodium phosphate, sodium acetate, borax, and particularly by
lithium carbonate It dissolves con^letcly in concentrated sul-

phuric acid, but is reprecipitated on the addition of water It

behaves as a weak di^sic acid It is decomposed by heat into
ammonia, urea, cyanunc acid and carbon dioxiae On fusion with
caustic alkahs it yields alkaline cyanide, cyanate, oxalate and car-

bonate It may be recognized by means of the “ murexide
reaction, which consists in evaporating the acid to dryness with
nitric acid, when a yellowish residue is obtained which becomes
purple-red if moistened with ammonia On the quantitative
estimation of unc acid see F W Tunnichffe (Chem Centralb

, 1897,
II, p 987; E H Bartley, ibid p 644, and F G Hopkins, Chem
News, 1892, 66, p 106)

Methyl Urtc Acids —i-Mcthvl unc acid was prcp?'rcd by E
Fischer and H Clcmm {Ber

, 1897, 30, p 3091) from monomethyi
alloxan and ammonium sulphite, wliich condense together to form
i-methyluramil This, witu potassium cyanate, gives i-methyl-
44--unc acid, which on dehydration gives i-methyl unc acid,

V or a-Methyl unc acid was prepared by Hill {Ber

,

1876,

9. P 370) by heating acid lead urate with methyl iodide It is

best obtained by heating 3-mcthyl chlorxanthinc with hydrochloric

acid to 125® C (E Fischer, Bet,, 1898, 31, p 1984) 7- or 7-Methyl
unc acid is prepared by heatmg 7-methyl-2 6 8-trichlorpurin
(which results from phosphorus pentacliloiidc and theobromine)
with hydrochlonc acid to 130° C , or by the condensation of alloxan
with methylamine m the presence of sulphur dioxide (E Fischer,
Ber , 1897, 30 p 563; cf i-methyl uric acid). It is the most soluble
m water of the methyl uric acids. 9- or i8-Methyl unc acid was
obtained by E Fischer (Ber

,

1884, 17, pp 332, lyjl) by heating
nonnal lead urate with methyl iodide to 100° C The product so
obtained was converted by the action of phosphorus oxychloride and
pentachloride into 9-mcthyl-8-oxy-2 6-dichlorpurin, and this when
heated with hydrochlonc acid to 140° C. gave the reauired methyl
uric acid It is distinguished from 3-inethyl unc acid by its much
smaller solubility in water and by the greater stability of its ammo-
nium salt. A fifth isomer, 8-methyl uric acid, has been described
by W V Loeben (Ann , 1^7, 298. p 181) who obtained it by con-
densing acetoacetic ester and monomethyl urea accordmg to Beh-
rend's method The constitution of this acid is not definitely
known.

1*3 or y-Dimethyl uric acid is obtained by converting dimethyl
alloxan into dimethyluramil^ which with potassium <^anate gives
dimethyl-4^-unc acid, this acid is then dehydrated fE Fischer, Ber

,

1895, 28, p, 2475, 1897, 30, p 560) I 7-Dimethyl unc acid is

similarly obtained by starting with monomethyl alloxan and methyl-
amine (E. Fischer and H Clemm, Ber

, 1897, 30, p 3095),
i-9-Dimethyl unc acid is obtain^ from 9-methyl-8-oxy-2*6-

dichlorpunn (see ^Methyl unc acid, above). By successive treat-
ment with ammonia and mtrous acid this is converted into 9-methyl-
6 8-dioxy-2-clilorpunn, which on condensation with formaldehyde
m alkaline solution yidds 9-methyl-7-oxymethyl-6*8-dioxy-2-chlor
purm Methylation of this latter compound introduces a methyl
group mto position i, and the dimethyl compound so formed on
dilumn With water and the simultaneous action of superheated
steam yields i*9-dimethyl-6 8-dioxy-2-chlorpurin, from which
i*9-dimethyl unc acid is obtained by hydrolysis with concentrated
hydrochlonc acid at 100° C (E. Fischer and F. Ach. Ber.^ 1899, 32,

P* 257). 3 7 or 8-Dimethyl unc acid is prepared by methylating
7-methyl unc acid (E Fischer, Ber

, 1897, 30, p. 564) or by heating
bromtheobromine with alkahs (Ber., 1895, 28, p. 248a). V9-Dime-
thyl uric aci 1 is prepared by heating neutral lead urate with methyl
iodide (H.B HtilandC F. Mabery,^m^. 1680-1881,2,

p. 308) and by methylating 3-methyl uric acid (E. Fischer, Ber
^

1899, 32, p 269) 7*9 or /8-Dimethyl unc acid is prepared by heat-
ing 7 *9-dimethyl-8-oxy-2 6-dichlorpunn with hydroclilonc acid to
130° C

1*3 7-rrimethyl uric acid, or hydroxycafferne, may be prg)ared
from cafleine, or by direct methylation of unc acid at 0° C (E
Fischer) i *3 9-Trimethy) unc acid is prepared by methylating
i*3-dimethyl uric acid (E Fischer and L. Ach, Ber,, 1895, 28,

p 2478) 179- rrimethyl uric acid is prepared by methylating
9-methyl-6*8-dioxy-2-chlorpurin (sec rg-dimethyl unc aetd^ above)
and heating the resultmg tnmethyl dioxychlorpurm with concen-
trated hydrochlonc acid to 110-115° C (E Fischer and F Ach,
Ber

, 1899, 32, p. 256).

Tetramcthyl uric acid was first prepared (Ber
, 1884, 17, p 1784)

by methylating 3 7 9-tnmethyl unc acid. It may also be obtained
by methylating unc acid and the other methyl ui ic acids It has a
neutral reaction.

Aminopurtn^i,—Adenine is 6-aminopunn. It has been found
in ox pancreas and also m tea. It is prepared by heating 268-
tnchlorpunn with ammonia, and reduemg the resulting 6-amino-
2 8-dichiorpunn with hydnodic acid, or by heating 8-oxy-2 0-

dichlorpunn (from unc acid and phosphorus oxychloride) with
alcoholic ammonia to obtain 8-oxy-2-chlor-0-ammopurin, which
with phosphorus oxychloride at 140° C

,
gives 6-amino-2’8-dichlor-

purin Reduction of this compound with hydnodic acid yields

adenine (E Fischer, Ber

,

1897, 30, p 2238, 1898, 31, p 104). It

crystallizes from water in leaflets which contain three molecules of

water of crystallization The anhydrous base melts at 360-365° C
Nitrous acid converts it mto hypoxanthine

;
whilst hydroclilonc

acid at 180-200° C decomposes it completely into ammonia, carbon
dioxide, formic acid and glycocoll (A kossel, Ber

, 1890, 23, p 225;
1893, 26, p 1914)
Isoadenme, or 2-aminopunn, is obtained from 2 4-dichlor-5-mtio-

pynmidine (sec Pwnw, above) by heating it with ammonia, when
2*4-diammo-5-nitropynmidino is form^ Reduction ot this

compound by means of stannous chloride and hydrochloric acid

gives 2 4 5-tnaminopynmidino which readily condenses with
formic acid to isoadenme (O Isay. Ber

, 1906, 39, p 250) It has
also been obtained by J Tafcl and B Ach (Ber

, 1901, 34, p 1177)
by the electrolytic rcJluction of guanine to desoxyguanine, the
acetate of which is warmed with bromine and subsequently oxidized

9-Mcthyl adenine was first obtained by I Kruger (Zeit /. physioK
Chem

, 1894, 18, p 434) bv methylating adenine, and has been
oynthesized by E Fischer (Ber

, 1898, 31, p 104) from 9-methyl- 2 6-

dichlor-8-oxypnrm For 7-methyl adenine see E Fischer, Ber

,

1898, 31, p 104.
Guanine, or 2-amino-6-oxypunn, is found m the pancreas of various

animals and also very abundantly in guano, from which it was first

(xtiactcd by B Unger (Ann
, 1844, 51, p 395, 1846, 58, p 18) It

has been obtained synthetically from 6*oj^y-2’8 dichloipunn
(E Fischer, Ber. 1897, 30, p 2252) by heating it with alcoholic

ammonia to 150° C and reduemg the resulting 6-oxy-2-amino-8-
chlorpunn with hydnodic acid W. Traube (Ber,, 1900, 33, p 1371)
condensed cyanacctic ester with guanidine and the resulting com-
pound (I

)
with caustic soda gives 2*4-diammo-6-oxypynmidine

(H
)

1 his substance yields an isonitroso-dcnvative which on reduc-
tion with ammonium sulphide gives 2 4*5-tnamino-6-oxypyrimidine
(III ), from which guanine (IV.) is obtained by heatmg with concen-
tiated formic acid —
HN CO N C OH N C OH HN CO

HN t CH, H,N C CH H^N C C NHj H,N C C NHv
II II 'I II II II II ^CH

H-NCN N-CNH, NCNH. NC-N^
(I) (II) (III) (IV.)

It may also be obtained as follows [E Merck, German Patents
158591 (1903), 162336 (1904)] Dicyandiamide (I ) condenses with
cyanacetic ester to form 2-cyanamino-4-ammo-0-oxypyrimidme
(II

)
This yields an isonitroso-denvative which on reduction

gives 2-cyanammo-4 5-diamino-6-oxypynmidine (III.) This com-
pound wlien boiled with a 90 % solution of formic acid gives

guanine formate —
NH N C NHa N C NHg

CN-NH C CN-NH C CH CN NH C fc NHg
NHg N C OH N C OH

(
1 .) (II) (III)

It is an amoi^hous powder, insoluble m water, alcohol and ether, and
has both acid and basic properties Nitrous acid converts it into

xanthine When oxidiz^ by hydrochloric acid and potassium
chlorate it yields guanidme, parabamc acid and carbon dioxide.

6-Amino-2-oxypiirin, an isomer of guailine, is prepared by heat-

mg dichloradenine or 6-ammo-2 6 8-trichlorjpurm, obtained from
2*6»8 tnchlorpunn and ammonia (Fischer, Ber , 1897, 30, p. 2239)
with sodium ethylate to 130° C. and reduciM the resulting 6-ammo-2-
ethoxy-8-chlorpurm with nydriodic acid (E, Fischer, Ber,, 1897, 30,

p. 2245) 6-An;iino-8-oxypurinj anothw isomer of guanino, is

prepar^ by heating d-oxy-2*6-dichlorpurin with alcoholic ammonia
ancf reducing the resulting anuno-oxy-chlor compound with hydrl*

odic acid (£. Fischer, toe. at.)
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7-Methyl guanine IS obtained from 7-methyl-6-oxy-2-chlorpunn

(see above) by the action of aqueous ammonia at 150° C It also
results instead of the expected 7-m( thyl-2-oxy-6-aminopurin,
when 7-methyl-6-amino-2-chlorpunn is treated with dilute alkalis

(E Fischer, Bey

,

1898, 31, p 542), owinj^ to ring splitting m the
1 6-position, followed by elimination of halogen acid.

Thtopunns,—W. Traube {Ann
, 1904, 331, pp. 66 seq.) has

obtained many compounds of the purin group by using

thiourea, which is condensed with cyanacetic ester, &c., to form
thiopynmidines. These in turn yield thiopurins, which on
oxidation with dilute mtric acid are converted into purin

compounds, thus —
HaN COgR HN CO HN CO HN CO
SC-f-CHo SeCHg ^SCCNHg ^ SC C NH\
II M I I

II >CH.
HgN CN HNCNH HN C NH^ HN C N

Various thiopurins have been obtained by E Fischer {Ber
,

1898, 31, p 431), prmcipally by acting with potassium
sulphydrate on chlorinated purin compounds

2 6*8-Tnthiopurm is obtamed from the corresponding tnchlor-
purin and potassium sulphydrate It forms a light yellow mass
which carbom/es on hcatmg It is almost insoluble in water and
alcohol, but readily dissolves m dilute soluticms of the caustic
alkalis and of ammonia
Much work has been done by J Tafel {Ber

,
igoo, seq

)
on the

electrolytic reduction of the members of the purin group The
substance to be reduced is dissolved in a 50--; 5 % solution of sub
phuric acid and placed in a porous cell containing a lead cathode,
the whole bemg then placecf m a 20-O0 % solution of sulphuric
acid m the anode cell It is found tliat xanthine and its homologues
take up four atoms of hydrogen per molecule and give rise to the
so-called desoxy-compounds, which art stronger bases than the
original substances Uric acid takes up six liydrogen atoms per
molecule and gives purone, CgIT8N402, and it is apparently the
oxygen atom attached to the carbon atom number (> which is

rcj^laced by hydrogen, since when purone is heated with baryta,
two molecules of carbon dioxide are libi rated for one of purone
Consequently purone must contain two urea residues, which necessi-

tates the presence of the >CO groups m positions 2 and 8 (F G P.*)

PURITANISM (Lat. purttas, purit}^), the name given

—

originally perhaps in a hostile sense on the analogy of Catharism

(see Cathars)—to the movement for greater strictness of life and
simplicity m worship which grew up m the Church of England in

the 16th oentury among those who thought that there had not

been a sufficient divergence from the Roman Church, and which
ultimately led to the rise of a number of separatist denomina-
tions Thomas Fuller {Church History) traces the earliest use of

the term Puritan ” to 1 564. The terms Precisian,” “ Puritan,”
‘‘ Presbyterian,” were all used by Archbishop Parker in his

letters about this time as nicknames for the same party, and ten

years later the name was in common use.

See England, Church of, Congregationaiism, Presby-
terianism, &c , also D Neal, History of the Puritans (cd. Toulmin,

5 vols
, 1822), E Dowden, Puritan and Anglican (1901); J. Heron,

A Short History of Puritanism (1908)

PURLIEU, a word used of the outlying parts of a place or

district, sometimes in a derogatory sense. It was a term of the

old English forest law {q v ), and meant, as defined by Manwood
{Treatise of the Forest Laios), a certain territory of ground
adjoining unto the forest, which was once forest-land and
afterwards disafforested by the perambulations made for the

severing of the new forests from the old ” The owner of free-

lands in the purlieu to the yearly value of forty shillings was
known as a “ purheu-man ” or purley-man,” There seems
no doubt that purlieu or purley ” represents the Anglo-

French puraliy puralee (0 . Fr. pouraler, puraler, to go through,

Lat perambulare)y a legal term meanmg properly a perambula-

tion to determine the boundaries of a manor, parish, &c.

PURLIN, a term m architecture for the longitudinal timbers

of a roof, which are carried by the principal rafters and the end
walls and support the common rafters.

PURNEA, or Purniah, a town and district of British India,

m the Bhagalpur division of Bengal The town is on the left

bank of th^ little river Saura, with a railway station. Pop

(1901), 14,007, It has a bad reputation for fever.

The District of Purnea has an area of 4994 sq m. and a

population (1901) of 1,874,794, showing a decrease of 3*6 %

in the decade. The district extends from the Ganges north-
wards to the frontier of Nepal It is a level, depressed tract of

country, consisting for the most part of a rich, loamy soil of

alluvial formation It is traversed by several rivers flowmg
from the Himalayas, which afford great advantages of irrigation

and water-carriage, in the west the soil is thickly covered with

sand deposited by changes in the course of the Kusi. Among
other rivers are the Mahananda and the Panar. Under Mahom-
medan rule Purnea was an outlying province, yieldmg little

revenue and often in a state of anarchy Its local governor
raised a rebellion against Suraj-ud-daula m 17 57, after the capture
of Calcutta. The principal crops arc nee, pulses and oilseeds

The cultivation of indigo is declining, but that of jute is

extending The district is traversed by branches of the

Eastern Bengal railway, which join the Bengal and North-
Western railway at Katihar

PURPLE, a colour-name, now given to a shade varying

between crimson and violet Formerly it was used, as the origin

of the name shows, of the deep crimson colour called in Latin

purpura, purpureus, and in Greek nopipvpay iropipvpso^ (from
7rop<pvp€iv, to grow dark, especially used of the sea) This was
properly the name of the shellfish {Purpura, Mutex) which
yielded the famous Tynan dye, the particular mark of the

dress of emperors, kings, chief magistrates and other dignitaries,

whence “ the purple ” still signifies the rank of emperors or

kings.

The title of porphyrogenitus (Gr nopipupoyfvvirros) was borne
particularly by Constantine Vll

,
Byzantine unperor, but was also

used generally of those born of the Byzantine imperial family This
title, generally translated “ born in the purple/^ either rtftTs to the
purjde robes m which the imperial chilciren were wrapjicd at birth,
or to a chamber or pait ot the imperial palace, called the Porphyra
{‘it6p(f>vf>a)

,

where the births look jdacc \Vluthcr this Porphyra
signified a chamber with purple hangings or lined with porphyry is

not known (see Selden, Titles of Honour, ed 1672, p Go seq
)

PURPURA, in pathology, a general term for the symptom
of purple-coloured spots upon the surface of the body, due to

extravasations of blood in the skin, accompanied occasionally

with haemorrhages from mucous membranes The varieties

of purpura may be conveniently divided as follows
: (a) toxic,

following the administration of certain drugs, notably copaiba,

quinine, ergot, belladonna and the iodides; also following snake-

bite, {b) cachectic, seen in persons suffering from such diseases

as tuberculosis, heart disease, cancer, Bright’s disease, jaundice,

as well as from certain of the infectious fevers, extravasations

of the kind above mentioned being not infrequently present;

{c) neurotic, {d) arthritic, which mcludes the form known as

Purpura simplex,’^ in which there may or may not be articular

pain, and the complaint is usually ushered in by lassitude and
feverishness, followed by the appearance on the surface of the

body of the characteristic spots in the form of small red pomts
scattered over the skin of the limbs and trunk The spots arc

not raised above the surface, and they do not disappear on
pressure Their colour soon becomes deep purple or nearly

black; but after a few days they undergo the changes which

are observed m the case of an ordinary bruise, passing to a green

and yellow hue and finally disappearing When of minute size

they are termed “ petechiac ” or “ stigmata,” when somewhat
larger

**
vibices,” and when in patches of considerable size

“ ecchymoses ” They may come out in fresh crops over a
lengthened period.

Purpura rheumatica (Schonleiii's disease) is a rem.irkable variety
characterized by sore throat, fever and articular pains accompanied
by purpuric spots and associated with urticaria and occasionally

with definite nodular infiltrations This is by many writers con-
sidered to be a separate disease, but it is usually regarded as of

rheumatic ongm
Purpura haemorrhagica (acute haemorrhagic purpura) is a more

serious fomnu in which, in addition to the phenomena already men-
tioned as affecting the skin, there is a tendency to the occurrence
of haemorrhage from mucous surfaces, especially from the nose,

but also from the mouth, lungs, stomach, bowels, kidneys, &c

,

sometimes m large and dangerous amount Great physical prostra-

tion lb apt to attend this form of the disease, and a fatal result some-
times follows the successive haemorrhages, or is suddenly precipitated

by the occurrence of an extravasation of olood into the brain
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The treatment will bear reference to any causes which may

be discovered as associated with the onset of the disease, such

as unfavourable hygienic conditions, and nutritive defects

should be rectified by suitable diet. The various preparations

of iron seem to be the best medicinal remedies in this ailment,

while more direct astringents, such as gallic acid, ergot of rye,

tui pontine or acetate of lead, will in addition be called for in

severe cases and especially when haemorrhage occurs. Sir A
VVnght considers that in all cases of purpura the coagulation-

time of the blood should be estimated In such cases the time

taken for clotting may be increased to three times as long as

that taken by norinal blood He therefore advises calcium

chloride in order to increase coagulabihty. In severe haemor-
rhages, adrenalin is often useful

PURRAH, PURROH, or Poro, a secret society of Sierra Leone,

West Africa. Only males are admitted to its ranks, but two

other affiliated and secret associations exist, the Yassi and the

Bundu, the first of which is nommally reserved for females,

but members of the Punrah are admitted to certain ceremonies

AH the female members of the Yassi must be also members of

the Bundu, which is strictly reserved to women Of the three,

the Purrah is by far the most important. Tlie entire native

population is governed by its code of laws. It pnmaiily

represents a type of freemasonry, a ** friendly ” society to which

even infants are temporarily admitted, the ceremony m their

case consisting merely of carrying them into the Purrah bush ’’

and out again. But this side of the Purrah is merged m its

larger objects as represented by its two great aspects, the

religious and the civil Under the former, boys join it at

puberty, while under' the latter it is practically the native

governing body, making laws, deciding on war and peace. See,

The Purrah has its special ntual and language, tattooing and
symbols, but details arc unknown, as the oath of secrecy is jdi\ays
ke*pt It meets usually in the dry season, between the months of

October and May The rendezvous is ui
' the bush," an enclosure,

sq>aratcd into apartments by mats and roofed only by the over-
hanging trees, serv’ing as a club-house There are three grades, the
first for chiefs and " big men," the second for fetish-pnests and the
third for the crowd The ceremonies of the Purrah are presided
over by tlie Purrah “ devil," a man in fetish drtsa, who addrcbstb
the meeting through a long tube of wood

The Purrah can place its taboo on anything or anybody,
and as no native would venture to defy its order, much trouble

has been caused where the taboo has been laid upon the crops

In 1897 the Bntish or local government was compelled to pass a

special ordinance absolutely forbiddmg the imposition of the

taboo on all mdigenous products. Of the afhhated societies

the Yassi appears to some extent to be an association for provid-

ing men and women, who believe themselves ill through
“ fetish,'^ with medical treatment, on payment of certam fees

The women’s Bundu is m many ways a replica of the men’s

Purrah, though without political power

Sec T J Alldndge, The Sherbto and Us Hinterland (1901)

PURSE (Late Lat bursay adapted from Gr. /Bvpa-a, hide, skin

;

poss'tbl}’' O Eng. pusa, bag, has influenced the change from b to />),

a small bag for holding money, originally a leather pouch tied

at the mouth, but now of vanous shapes The great seal of

England is borne by the purse-bearer m a purse, usually styled

“ burse,'' decorated with the arms of the kingdom, the ‘‘ burse
”

being thus one of the insignia of office of the lord chancellor of

England. The “ privy purse ” is the amount of public money
set apart in the civil list for the jwnvate and personal use of the

sovereim (see Privy Purse)
PURSER^ the old name for the paymaster of the Bntish and

American navies still used in merchant vessels of to-day. In

the Bntish navy he was appointed by a warrant from the

admiralty, and was paid partly by salary and partly by a

percentage (10 %) on the value of unexpended stores

PURSLAIfEy the common name for a small fleshy annual
with prostrate stems, entire leaves and small yellow flowers,

known botanically as Poriulaca oleracea. It is a native of India,

which was introduced into Europe as a salad plant, and m some

countnes has spread so as to become a noxious weed. In certain

parts of the United States the evil qualities of pussly ” have
become proverbial. Its juice is refreshing and is used in tropical

countries as a refrigerant in fever. Some of the species of the

same genus, such os P gfandtflora and its varieties, are grown
in gardens on rock-work owning to the great beauty and deep
colouring of tlieir flowers, the short duration of individual

blossoms being compensated for by the abundance with which

they are produced.

PURSUIVANT (O. Fr. porstvant, poursivant, mod. poursutvant,

strictly an attendant, from poursmvrey to follow), the name of a

member of the third and lowest rank of heraldic officers, formerly

an attendant on the heralds There are four pursuivants in

the English Heralds' College, Rouge Croix, Bluemantle, Rouge
Dragon and Portcullis, three in the Court of Lyon King of Arms
(Scotland), Carnck, Unicorn and March

,
and four in the court

of Ulster King of Arms (Ireland), Athlone and three St Patrick

pursuivants (See Herald and Heraldry.)
PURULIA, a town of British India, headquarters of Manbhum

district in Bengal, on the Sini-Asansol branch of the Bengal-

Nagpur railway Pop (1901), 17,291 It is a growmg centre

of trade

PURVEYANCE (Lat providerey to provide), m England in

former times the right of the sovereign when travellmg through

the country to receive food and drmk and maintenance generally

from his subjects for himself and his retinue The custom dates

from Anglo-Saxon times and is analogous to the right of jodrum,

or annona mthtansy exercised by the Prankish kings. Although
m early times purveyance was reasonable and necessary, enabling

the kmg to make journeys for the purpose of administering

justice and discharging the other duties of government, it w'as

liable to grave abuses, and under the later Plantagenet kmgs
it become very oppressive Provision for the royal needs was
interpreted in the widest possible sense, and the right was
exercised, not only on behalf of the king, but on behalf of his

relatives Besides victuals it included tlie compulsory use of

horses and carts and even the enforcement of personal labour

Not infrequently no payment was made, when it was it often

took the form of tallies, which gave the recipient the right to

deduct the amount from any taxes he might have to pay in

the future Purveyors w'ere appointed to requisition goods,

and they also fixed the price The abuses of purveyance, which
appair to liavc reached Uicir climax during tlie reign of Edward I

,

frequently provoked legislation. Chapter xxviii of Magna
Carla is directed against them, while further attempts to curb

them were made in the Statute of Westminster of 1275
Ariiculi super cartas of 1 300. Purveyance was entirely forbidden

by the ordmance of 1311, but in spite of all prohibitions its evils

grew and flourisht*d During the reign of Edward III ten

statutes were directed agamst it, and by a law of 1362 it was
restricted to the personal wants of the king and queen, at the

same time the hated name of purveyor was changed to that of

buyer, and ready money was ordered to be paid for the articles

taken. From this time little was heard about the evils of

purveyance until 1604, when the House of Commons petitioned

James L, giving some striking illustrations of its liardships

It was asserted that when the royal officials required 200 carts

they ordered 800 or 900 to be brought, m order that they might
obtam bribes from the owners. Bacon called purveyance the

most common and general abuse of all others in the kingdom."
Twice James entered into negotiations with his parliament

for commuting his crown rights, of which purveyance
was one, for an annual payment, but no arrangement was
reached. In 1660, however, the nght of purveyance, which had
fallen into disuse with the execution of Charles I., was surren-

dered by Charles 11 . m return for the grant of an excise on beer

and liquors. The custom was exercised by almost all European
sovereigns, and m France at least was as oppressive as m
England. The word purveyor now means merely a vendor,

generally a vendor of food and drink.

Sec W Stubbs, ConsMuHonal History of England (1896), vol. ii.;

H Hallarn^ ConstUuttonal History of England (1863}, aiid S. R.
Gardiner, History of England (i905)> vol. c
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PUSA) a village of British India, m Darbhanga district, Bengal,

near the right bank of the Burhi Gandak River; pop. (1901),

4570. It was acquired as a government estate in 1796, and was

long used as a stud d^pot and afterwards as a tobacco farm. In

1904 It was selected as the site of a college and laboratory for

agricultural research.

PUSEY, EDWARD BOUVERIE (1800-1882), English divine,

was born at Pusey near Oxford on the 22nd of August i8oc

His father was Philip Bouvene (d. 1828), a younger son of Jacob

Bouvene, ist Viscount Folkestone, and took the name of Pusey

on succeeding to the manorial estates at that place. After

having been at Eton, he became a commoner of Christ Church,

Oxford, and was elected in 1824 to a fellowship at Oriel He
thus became a member of a society which already contained some

of the ablest of his contemporaries—among them J. H Newman
and John Keble. Between 1825 and 1827 he studied Oriental

languages and German theology at Gottingen. Ills first work,

piibli*;hed m 1828, as an answer to Hugh James Rosens Cambridge

lectures on rationalist tendencies in German theology, showed

a good deal of sympathy with the German “ pietists,’* who had

striven to deliver Protestantism from its decadence; this

sympathy was misunderstood, and Pusey was himself accused

of holding rationalist views

In the same year (1828) the duke of Wellington appointed

him to the regius professorship of Hebrew with the attached

canonry of Christ Church. The misunderstanding of h^s

position led to the publication in 1830 of a second part of Pusey’s

Historical Enquiry, m which he denied the charge of rationalism

But in the years which immediately followed the current of his

thoughts began to set in another direction. The revolt against

individualism had begun, and he was attracted to its standard

By the end of 1833 he showed a disposition to make common
cause with those wlio had already begun to issue the Tracis for

the Times “ He was not, however, fully associated m the move-

ment till 1835 and 1836, when he published his tract on baptism

and started the Library of the Fathers ’* (Newman's Apologia,

p 136). He became a close student of the fathers and of that

school of Anglican divines who had continued, or revived, in (he

T7th century the main traditions of pre-Reformation teaching

A sermon which he preached before the university in 1843,

The Holy Eucharist a Comfort to the Penitent, so startled the

authorities by the re-statement of doctrines whu h, though well

known to ecclesiastical antiquaries, had faded from the common
view, that by the exercise of an authority which, however
legitimate, was almost obsolete, he was suspended for two years

from the function of preaching The immediate effect of his

suspension was the sale of 18,000 copies of the condemned
sermon; its permanent effect w^as to make Pusey for the next

quarter of a century the most influential person in the Anglican

(^urch, for it was one of the causes which led Newman to so\ cr

himself from that communion. The movement, in the actual

origination of which he had had no share, came to bear his name
it was popularly known as Pusc^yism (sometimes as Newmania)
and its adherents as Puseyites His activity, both public ancl

private, as leader of the movement was enormous. He was not

only on the stage but also behind the scenes of every important

controversy, whether theological or academical. In the Goiham
controversy of 1850, in the question of Oxford inform in 1854,

111 the prosecution of some of the writers of Essays and Reviews,

especially of Benjamin Jowett, in 1863, in the question as to the

reform ot the marriage laws from 1849 to the end of his life, in

the Farrar controversy as to the meaning of everlasting punish-

ment in 1877, he was always busy with articles, letters, trejvtises

and sermons. The occasions on which, m his turn, he preached

before his university were all memorable; and some of the

sermons were manifestoes which mark distinct stages in the

history of the High Church party of which he was the leader.

The practice of confession in the Church of England practically

dates from his two sermons on The Entire Absolution of the

Penitent, in 1846, in which the revival of high sacramental

doctrine is complemented by the advocacy of a revival of the

penitential system which medieval theologians had appended to

it. The sermon on The Presence of Christ in the Holy Eucharist
in 1853, first formulated the doctrine round which almost all

the subsequent theology of his followers revolved, and which
revolutionized the practices of Anglican worship. Of his larger

works the most important arc his two books on the Eucharist

—

The Doctrine of the Real Presence The Real Presence

the Doctrine of the English Church (1857), Darnel the Prophet,

m which he endeavours to maintain the traditional date of that

book
,
The Minor Prophets, with Commentary, his chief contribu-

tion to the study of whuh he was the professor; and the

Eirenicon, m which he endeavoured to find a basis of union
between the Church of England and the Chuich of Rome.

In private life Pusey’s habits were simple almost to austerity

He had few personal fi lends, and rarely mingled in general

society; though bitter to opponents, he was gentle to <^hos€ who
knew him, and his munificent chanties gave him a warm place

m the hearts of many to whom he was personally unknown. In

his domestic life he had some severe tnals, his wife died, after

eleven years of married life, m 1839; his only son, who was a
scholar hke-mmded with himself, who had shared many of his

literary labours, and who had edited an excellent edition of

St Cyrils commentary on the minor prophets, died in 1880,

after many years of suffering From that time Pusey was seen by
only a few persons His strength gradually declined, and he

died on the i6th of September 1882, after a short illness. He
was buried at Oxford in the cathedral of which he had been for

fifty-four years a canon In his memory his friends purchased

his librar\% and bought for it a house in Oxford, known as the

Pusey House, which they endowed with suffT<ient funds to

maintain three librarians, who were charged with the duty of

endeavouring to perpetuate m the university the memory
of the principles which he taught

Risey IS chiefly remembered as the eponymous representative

of the earlier phase of a movement which earned with it no small

part of the religious life of England in the latter half of the 19th

century His own chief characteristic was an almost unbounded
capacity for taking pains IIis chief influence was that of a
preacher and a spiritual adviser As a preacher he larked all

the graces of oratory, but compelled attention by his searching

and practical earnestness His correspondence as a spiritual

adviser w'as enormous, his deserved reputation for piety and for

solidity of character made him the chosen confessor to whom
large numbers of men and women unburdened their doubts and
Iheir sins But if he be estimated apart from his position as

the head of a great party, it must be considered that he was more
a theological antiquary than a theologian Pusey in fact was
left behind by his followers even in his lifetime His revival of

the doctrine of the Real Presence, coinciding as it did with the

revival of a taste for medieval art, naturally led to a revival of

the pre-Reformalion ceremonial of worship With this reviv^al

of ceremonial Pusey bad little sympathy : he at first protested

against it (in a university sermon m 1859), and, though he came
to defend those who were accused of breaking tlie law in their

practice of it, he did so on the express ground that their practice

was alien to his own But this revival of ceremonial m its

v^noiiS degrees became the chief external characteristic of the

new movement; and Ritualist ** thrust “ Puseyite ** aside as

the designation of those who hold the doctrines for w’hich he

mainly contended On the other hand, the pivot of his teaching

was the appeal to primitu'c antiquity, and in this respect he

helped to start inquir)^ which has since gone far beyond the

materials which were open to one of his generation.

See J Rigg, Charaitcr and Life \Voih of Dr Pusey (1883), B W
Savilc, Dr Pusey, an Histone Sketch with Some Account of the

Oxford Motement and especially the Life by Canon Liddon,
completed by J. C Johnston and K J Wilson (5 vols

, 1893-1899)
Newman’s Apologia, and other lifciatuie of Uic Oxford Movement

Pusey*s elder brother, Phitip Pusey (1799-1855), was a

member of parliament and a friend and follower of Sir

Robert Peel He v^s one of the founders of the Royal

Agricultural Society, and v/avS chairman of the implement

department of the great exhibition of 1851. He was a fellow
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of the Royal Society, a writer on varied topics to the reviews,

and the author of the hymn Lord of our Life and God of our

Salvation.”

PUSHBALL, a game played by two sides on a field usually

140 yds. long and 50 yds. wide, with a ball 6 ft. m diameter and

50 lb in weight. The sides usually number eleven each, there

being five forwards, two left-wings, two nght-wmgs and two

goal-keepers. The goals consist of two upright posts 18 ft. high

and 20 ft. apart with a crossbar 7 ft. from the ground The
game lasts for two periods with an intermission. Pushing the

ball under the bar counts 5 points, lifting or throwing it over the

bar counts 8. A touchdown behind goal for safety counts 2 to

the attacking side. The game was invented by M, G Crane,

of Newton, Massachusetts, in 1894, and was taken up at Harvard
University the next year, but has never attained any considerable

vogue. In Great Britain the first regular game was played at

the Crystal Palace m 1902 by teams of eight. The English rules

are somewhat different from those obtaining in the United States.

Pushball on horseback was introduced m 1902 at Durland's

Riding Academy in New York, and has been played in England
at the Military Tournament
PUSHKAR, a town of British India, m Ajmere district,

Rajputana, 7 m. N. of Ajmere town. Pop. (1901), 3831 It

derives its name from a small lake among the hills, 2389 ft. above

the sea, in which Brahma is once said to have bathed as a pen-

ance. It contains one of the very few temples, in all India,

dedicated to Brahma. At the annual celebration (Oct.-Nov )

about 100,000 pilgrims come to bathe m the lake

PUSHKIN, ALEXANDER (1799-1837), Russian poet, was

born at Moscow on the 7th of June 1799 He belonged to an
ancient family of boyars; his maternal great-grandfather, a

fav ourite negro ennobled by Peter the Great, bequeathed to him
curly hair and a somewhat darker complexion than falls to the

lot of the ordinary Russian, In 1811 the future poet entered

the newly founded lyceum of Tsarskoe Selo, situated near St

Petersburg On quitting the lyceum in 1817 he was attached

to the ministry of foreign affairs, and m this year he began the

composition of his Ruslan and Ly^udmila, a poem which was
completed in 1820 Meanwhile Pushkin mixed in all the gayest

society of the capital, and it seemed as if he would turn out a

mere man of fashion instead of a poet. But a very daring Ode

to Liberty written by him had been circulated in manuscript in

St Petersburg. This production having been brought to the

notice of the governor, the young author only escaped a journey

to Siberia by accepting an official position at Kishinev in Bess-

arabia, in southern Russia. If we follow the chronological order

of his poems, we can trace the enthusiasm with which he greeted

the ever-changing prospects of the sea and the regions of the

Danube and the Crimea.

At this time Pushkin was, or affected to be, overpowered

by the Byronic ** Weltschmerz ” Havmg visited the baths of

the Caucasus for the re-establishment of his health in 1822, he

felt the inspiration of its magnificent scenery, and composed
The Prisoner of the Caucasus, narrating the story of the love of a
Circassian girl for a youthful Russian officer. This was followed

by the Fountain of Bakhchisarai, which tells of the detention of

a young Polish captive, a Countess Potocka, in the palace of the

khans of the Crimea. About the same time he composed some
interesting lines on Ovid, whose place of banishment, Tomi, was
not far distant. To this period belongs also the Ode to Napoleon,

which IS inferior to the fine poems of Byron and Manzoni, or

indeed of Lermontov, on the same subject. In the Lay concern-

ing the Wise Oleg we see how the influence of Karamzm’s
History had led the Russians to take a greater interest in the

early records of their country. The next long poem was the

Gipsies (Tzuigani), an Oriental tale of love and vengeance, m
which Pushkin has admirably delineated these nomads, whose
strange mode of life fascinated him. Durmg his stay in southern
Russia he allowed himself to get mixed up with the secret

societies then rife throughout the country. He also became
embroiled with his chief, Count Vorontzov, who sent him to

report upon the damages which had been committed by locusts

in the southern part of Bessarabia. Pushkin took this as a
premeditated insult, and sent m his resignation, and Count
Vorontzov in his official report requested the government to

remove the poet, “ as he was surrounded by a society of political

and literary fanatics, whbse praises might turn his head and make
him believe that he was a great writer, whereas he was only a
feeble imitator of Lord Byron, an original not much to be com-
mended ” The poet quitted Odessa in 1824, and on leaving

wrote a fine Ode to the Sea Before the close of the year he had
returned to his father’s seat at Mikhailovskoe, near Pskov,
where he soon involved himself in trouble on all sides In his

retirement he devoted a great deal of time to the study of the

old Russian popular poetry, the hutUnas, of which he became
a great admirer. Recollections of Byron and Andr6 Chenier

gave the inspiration to some fine lines consecrated to the latter,

m which Pushkin appeared more conservative than was his wont,
and wrote m a spirit antagonistic to the French Revolution
In 1825 he published his tragedy Boris Godunov, a bold effort

to imitate the style of Shakespeare. Up to this time the tradi-

tions of the Russian stage, such as it was, had been French.
In 1825 the conspiracy of the Dekabnsts broke out Many of

the conspirators were personal friends of Pushkin, especially

Kuchelbecker and Pustchin. The poet himself was to a certain

extent compromised, but he succeeded in getting to his house

at Mikhailovskoe and burning all the papers which might have
been prejudicial to him. Through influential friends he suc-

ceeded in making his peace with the emperor, to whom he was
presented at Moscow soon after his coronation The story goes

that Nicholas said to Count Bludov on the same evening, “ I

have just been conversing with the most witty man in Russia
”

In 1828 appeared Poltava, a spirited narrative poem, in which
the expedition of Charles XII against Peter and the treachery

of the hetman Mazeppa were described In 1829 Pushkin
again visited the Caucasus, on this occasion accompanying the

expedition of Prince Paskevich, He wrote a pleasing account

of the tour; many of the short lyrical pieces suggested by the

scenery and associations of his visit are delightful, especially

the lines on the Don and the Caucasus In 1831 Pushkin married
Natalia Gonc harov, and m the following year was again attached

to the ministry of foreign affairs, with a salary of 5000 roubles.

He now busied himself with an historical account of the revolt

of the Cossack Pugachev, who almost overthrew the empire of

Catherine and was executed at Moscow in the latter part of the

i8th century. While engaged upon this he wrote The Captain's

Daughter, one of the best of his prose works. In 1832 was
completed the poem Eugene Onyegin, in which the author

modelled his style upon the lighter sketches of Byron in the

Italian manner. Yet no one can accuse Pushkin of want of

nationalism in this poem : it is Russian in every fibre.

In 1837 the poet, who had been long growing in literary

reputation, fell mortally wounded in a duel with Baron George
Heckeren d’Anth^s, the adopted son of the Dutch minister then
resident at the court of St Petersburg D’Anth^s, a vain and
frivolous young man, had married a sister of the poet’s wife.

Notwithstanding this he aroused Pushkin’s jealousy by some
attentions which he paid Natalia; but the grounds for the poet’s

anger, it must be confessed, do not appear very great. Pushkin
died, after two days^ suffering, on the afternoon of Friday the

loth of February D’Anth^s was tried by court martial and
expelled the country. In 1880 a statue of the poet was erected

at the Tver Barrier at Moscow, and fetes were held in his honour,

on which occasion many interesting memorials of him were
exhibited to his admiring countrymen and a few foreigners who
had congregated for the festivities. Pushkin left four children;

his widow was afterwards married to an officer in the army,
named Lanskoi; she died in 1863.

Pushkin’s poetical tales are spirited and full of dramatic
power. The mfluence of Byron is undoubtedly seen in them,
but they are not imitations, still less is anything m them plagi-

arized. Boris Godunov is a fine tragedy; on the whole Eugene
Onyegtn must be considered Pushkin’s masterpiece. Here we
have a great variety of styles—satire, pathos and humour mixed
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together The character-pamting is good, and the descriptions

of scenery introduced faithful to nature The poem in many
places reminds us of Byron, who himself in his mixture of the

pathetic and the humorous was a disciple of the Italian school

Pushkin also wrote a great many lyrical pieces Interspersed

among the poet’s minor works will be found many epigrams,

but some of the best composed by him were not so fortunate as

to pass the censorship, and must be read in a supplementary

volume published at Berlin As a prose writer Pushkin has

considerable merits Besides his History of the Revolt of Puga-

chev, which IS perhaps too much of a compilation, he published a

small volume of tales under the nom de plume of Ivan Byelkm
These all show considerable dramatic power, the best are The

Captain's Daughter, a tale of the times of Catherine II
,
The

Undertaker, a very ghostly story, which will remind the English

reader of some of the tales of Edgar Poe; The Pistol Shot, and
Tae Queen of Spades

The academy of St Petersburg has recently issued a complete
edition of the works of Pushkin, including his letters Sec the
bibliography in the editions of Gennadi (7 vols

,
St Petersburg, 1861)

and Annenkov (o vols
,
St Petersburg, 1855) (W R M

)

PUSHTU, the language of the Pathan races of Afghanistan

and the North-West Frontier province of India It belongs

to the Iranian group of the Indo-European languages, but pios-

sesics many Panjabi words In Afghanistan it is the dominant
language, but is not spoken west of the Hclmund In India it

has two main dialects, the northern, hard or Pukhtu, and the

southern, soft or Pushtu The dividing line of the two dialects

runs eastwards from Thai through the Koliat district almost to

the Indus, but it then turns northward, as the speech of the

Akhora Khattaks belongs to the Pushtu or southern dialect

Thus Pukhtu is spoken in Bajour, Swat and Buner, and by the

Yusufzais, Bangash, Orakzais, Afridis and Mohmands, while

Pushtu IS spoken by the Waziris, Khattaks, Marwats and various

minor tribes in the south The language division corresponds

roughly with the tribal system of the Pathans, who are aristo-

cratic in the north and democratic in the south The classical

dialect of Pukhtu is that of the Yusufzais, in which the earliest

works in the language were composed The Orakzai dialect

differs from that of the Afridis, in that it is broader but less

guttural and spoken more rapidly. The standard dialect is

that of Peshawar The literature is ruhest in poetry, Abdur
Rahman, of the 17th century, being the best-known poet Pushtu
was spoken in the North-West Frontier province in 1901 b)

1,142,011 persons, or 54 % of the population

See Grierson, Linguistic Survey of India

^

Roos-Keppcl, Manual
of Pushtu (1901) ;

Lorimer, Grammar of Wazirt Pushtu (1902)

PUTEAUX, a north-western suburb of Pans, on the left

bank of the Seme, 4J m irom the centre of the city. Pop.

(1906), 28,718 Putcaux has a church of the i6th century with

good stained glass windows. There is a fort on the Seine

PUTEOLI (mod Pozzuoh, q v),m anc lent town of Campania.
Italy, on the northern shore of the Bay of Puteoli, a portion of

the Bay of Naples, from which it is 6 m W The statement

made by Stephanus of Byzantium and Jerome, that the

city was founded under the name of Dicaearchia by a
colony of Samians about 520 b c , is probably correct, for,

though in the territory of Cumae, it does not appear to have
been occupied previous to 520, Misenum having been the

oiiginal port of Cumae. On the other hand, Cumae probably

extended her supremacy over it not long after. Its history in

the Samnite period is unknown, but the coins of Fistelia (or

Fistlus in Oscan) probably belong to Puteoli, as Mommsen
thought. Nor do we know anything of its history between

334 (when it probably became a civitas stne ^uffragio under
Roman domination, shortly afterwards receiving, in 318, a

praefectus ture dicundo) and 21
15,
when the Romans introduced

a garrison of 6000 men to protect the town from Hannibal, who
besieged it in vain for three days in 214. In 194 a Roman
colony of 300 men was established. The lex partett factundo,

an interesting inscription of 105 B c relating to some building

works in front of the temple of Serapis, shows that Puteoli had
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considerable admmistrative independence, including the right

to date such a public document by the names of ns own magis-
trates Sulla retired to Puteoli after his resignation of the
dictatorship m 79, and ten days before his death reconciled the
disputes of the citizens by giving them a constitution Cicero

had a house in Puteoli itself, and a villa on the edge of the

Lucrine lake (which, though nearer to Puteoli, was m the terri-

tory of Cumae), and many prominent men of the republic

possessed country houses m the neighbourhood of Puteoli

(see Baiae, Avernus Lacus, Lucrinus Lacus; Misenum)
In the Civil War it sided with Pompe}

, and later on with Brutus
and Cassius. Nero admitted the old inhabitants to the privileges

of the colony, thus uniting in one the two previously distinct

communities. In 61 St Paul landed here, and spent seven days
before leaving for Rome (Acts xxviii. 13) Vespasian, as a
reward for its having taken his part, gave the town part of the

territory of Capua, and installed more colonists there—whence
It took the title Colonia Flavia, which it retained till the end of

the empire

The remains of Hadrian, who died at the neighbouring town
of Baiae, were buried at Puteoli, and Antoninus Pius, besides

erecting a temple to his memory on the site of Cicero’s villa,

instituted sacred games to be held in the city every five years

Commodus held the title of duumvir quinquennatlis. It was
mainly, however, as a great commercial port that Puteoli was
famous in ancient times It joined with Naples to erect one of

the finest porticoes of Constantinople at the time of its construc-

tion A letter of Symmachus gives us interesting details as to

public com distributions of the 4th century
,
throwing some light

on the population Like Ostia, Puteoli was considered a special

port of Rome, and, on account of the safety and convenience cf

its harbour, it v/as preferred to Ostia for the landing of the more
costly^ and deluate wares As at Ostia, the various gilds were

of considerable importance, but we find no cenionartt or fabn,

perhaps owing to its relations with the East, wheie these popular

gilds were prohibited Puteoli wa^ preferred to Naples, {a) as

being in Roman territory, {h) because the customs duty was
only leviable once, not twice as it would have been at Naples

—

once by the local authorities, and once by the Roman authorities

on entrance into Roman territory ^ It exported iron from Elba,

mosaics, pottery, manufactured locally with earth from Ischia

(which was in considerable demand until 1883), sulphur (which

indeed was extracted in the neighbourhood until the i8th cen-

tury), piobably alum (which is still worked), perfumes, pozzolana

earth (taking its name from the place), cretaceous earth for

mixing with gram {ahea) from the Leucegaean hills, glass cups

engraved with views of Puteoli, mmeral dyes (the blue invented

by one Vestonus is mentioned by Vitruvius and the purple of

Puteoli by Pliny, as being of special excellence), &c , but not

agricultural products, except certain brands of Campanian
wine, but its imports were considerably greater. Durmg the

Punic Wars it was still a naval port, but in the latter part of the

2nd century b c it Ixicame the greatest commercial harbour

of Italy and we find Lucilius about 125 bc placing it next in

importance to Delos, then the greatest harbour of the ancient

woild We note a little later the existence of mercliants of

Puteoli in the East. Under the empire we find Eastern cults

taking root here sooner than in Rome. The construction of

the harbour of Claudius at the mouth of the Tiber adversely

affected Puteoli. Nero’s scheme for the construction of a

canal from Lake Avernus to Ostia would have restored the

balance in its favour (though it certainly could not have been

continuous all the way to Rome with the means of engmeering

then available)

The com supply of Rome came partly through Puteoli,

partly through Ostia Seneca (Eptst, 77) describes the joy of

the inhabitants m the spring when the fleet of com vessels from

Alexandria was seen approaching, and Statius tells us that the

crew of the ship which arrived first made libations to Minerva

' A mass of pottery d^bns found in 1875 gave important infor-

mation as to tne local manufacture Some fragments came from
Arretium, others, not quite so good, were of local work, but of the

same style
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when pasbing the promontory which bore her name (the Punta
Canipanella at Sorrento) It is uncertain A\hat official had the

charge of the corn supply at Puteoli under the Republic, but m
the time of Antoninus Pius we find an Au^(uslt) dis{pensator)

a frumento PuUolis et Ostis dependent no doubt on a procurator

annonae of the two ports

Claudius established here, as at Ostia, a cohort of vtgtle:> as a

fire-bngade Brundusium was similarly protected There was
also a station ot the imperial post, sailors of the imperial fleet at

Misenum being apparently employed as couriers 'rhe artificial

mole was probably of earlier date than the reign of Augustus
(possibly 2nd century u c ), and by that time at any rate there

were docks large enough to contain the vessels employed m
bringing the obelisks from Egypt Remains of the piles of the

male still exist, and are popularly known as Caligula’s Bndge,
from the mistaken idea that they belong to the temporaiy
stnicture which that emperor flung across the bay from the

mole at Puteoli to the sliore at Baiae Inscriptions record

repairs to the breakwater by Antoninus Pius in 139 in fulfilment

of a promise mado by Hadrian before his death Alanc (410),

Gensenc (455) and Totila (545) successively laid l\iteoh in rums.

The restoration effected Liy the Byzantines was partial and short-

lived

The onginal town of PulooU was situated on the narrow hiU oi the
Gastello Scanty traces of fortifications of tlic Koman period seem
to have come to li^dit m recent tunnelling operations The slice ts

of the old town proKablv as at Naples, preserve the ancient align-

ment There are also tiaces of the division of the lands in the
iminocUat© vicinitv of the town into squares by parallel paths
[documam and ctmiines) at regular intervals of iiii j Koman feet,

postulatmg a» the basis of the division a square with a side of 10,000
Koman feel, divided into 81 smaller squares—an arrangement which
could not have existed at Puteoli, and must have arisen elsewliere.

It IS remarkable as being conlraiy to Koman surveyors’ practice,

accordmg to which the basis of division is the intersection at right

cuigle's ot the catdo and dtcumanus, which would give an cv^cii (not

an odd) numbt^r of smaller squ.ucs The size of the ancient town at

its largest can be loughly fixed by its tombs Inscnptions show
that It was divided into regwnes The market hall (macellum)

(compare the similar buildmgs at l\)mpcii and elsewhere), generally
known as the temple of Serapis, fiom a statue of that deity found
there, was excavated in 1750 It consisted of a rectangular court
surrounded by chambers on the outside and with a colonnade of

thirty-six columns of cipolhno (Carystian) ntarble and grey gr«\nile

The three columns still standing, some 39 ft high, lx long to a
Xa9ade of four still lughcr columrs erected in front of the absidal

cella or sanctuary, wuth three niches for statues—no doubt of the
protecting deities The borings of marine shellfish visible m these
columns between ii and 19 ft from the ground, and the various
levels of pavement m the macellum hedp to indie.ite, accorduag to

Criinther’s researches {ArLhacologta, Ivu, 499; Earth Movements %n the

Bay of Naples, 1903), that the level of the shoic fellveryshghtlyduring
the Roman period, when it was some 20 ft higher than at present;
that it fdl nH>re rapidly during the middle ages, was then raised

again early in the K^th century (before the upheaval of the Monte
Nuovo in 15 ^8) and has since been sinking gradually In the centre
was a round colonnade with sixteen columns of Isiimjdian marble
(jgiallo antico) now in the theatre of the palace at Caserta Dubois
(op at 286 sqq

)
reproduces important arawmgs and a description

made by the architect Canstie in 1820 The well-preserved amphi-
theatre, the subterranean parts of which below the arena arc intact,

with a main passage down tlic centre, a curved passage all round
with holes for trap doors m its roof, and numerous small chambers,
also with trap doors in their vaulted roofs for aclmitting the wild
beasts, whose cages were on the other side of the curved passage, to
the arena, are especially mterestmg There were also arrangements
for flooding the arena, but these can only have been in use before the
construction of the greater part of the subterranean portion with its

cages, &c The whole amphithealTe measures 489 by 381 ft , and the
arena 245 by 138 ft Of the upper portion the interior is

picserved, but very htUe of the external arcades remains. It was not
construct^ before the reign of Vespasian, for inscriptions record
that it was built by the Colonta Flavia There was, however, an
amphitheatre in the reign of Nero, who himself fought in games
given there, and the glass cup of Odemira shows two A rum still

exists which may be doubtfully attributed to the latter (Dubois, p.
192) Remams of thermae also exist in various places, the mineral
springs having been much used in Roman times The cathedral of
S I^oculus (containing the tomb of the musician Pergolesi, d 1736)
h built mto a temple of Augastus, erected by L. CaJpurnius, 6
coluians t>i which» with their Corinthian capitals, still exist Other
rums—-ofa circus, of tombs, &c , exist, and tnore are also considerable
remains of viUas in the Acmhbourhood.

Puteoli was supphed with water by two aqueducts, both subter-

ranean, one of which, bringing water from spnngs lu the immediate
neighbouihood, is still in use, whiU the other is a branch of the
Senno aqueduct, which wms probably taken to ‘Misenum by Agnppa
Several remains of reservoirs exist

,
one very large one is now called

Ihscina di Cardito
Among the inscriptions one of the most mterestmg is the letter

of the Tynan mci chants resident at Puteoli to the senate of Tyre,
written in 1 74, asking the latter to undertake the payment of the rent
<rf their factory, and the reply of the senate piomismg to do so

(This IS the interpretation adopted by Dubois, pp 8(), 92, following
jlittciiberger ) We find other Eastern meicliaiits resident here

—

merchants from HcIk^oUs, Berytus (Beirut), Nabataea, Palestine,

and fiom Asia Minor, Greece, &c We find far less tiacc of commer-
cial relations with the West, though there was considerable importa-
tion of commodities from southc^m Spam—wme, oil, metals, salt

fish, &c , while a good deal of pottery was exported to bpam and
southern Oaul, Wc find, mdeed, two cases of men wl\o held muni-
cipal honours at Puteoli and in the Rhone valley Piucoli was
reached direct by a road from Capua traversing the hills to the
north by a cutting (the Montagna Spaccata), wluch went on to
Neapolis, and by the Via Domitiana from Rome and Cumae There
was also a short cut from PuLcoh to Neapolis by the tunnel of

Pausilipon, made under Augustus It is not possible to trace the
episcopal sec of ifiiteoh with any certainty further back than the
bcgmmng ot the 4th century In ^5, S Januarius (S Geimaro, the
patron saint of Naples), bishop of Beneventum, S. ^^oculus, patron
of Puteoli, and others, suffered martyrdom at X^utcoU

Sec the caicfiil '•tudy by C Dubois, Pouzzoles antique (Pans, 1907)
(Bibhothdque dcs 6colcs francaises d'AtMnes et dc Home, fasc 98)

(!' As)

PUTLITZ, GUSTAV HEINRICH GANS, Edler zu (1821-

1890), German author, was born at Retzien near Pcileberg in

West Pngnitz, on the 20lh of March 1821. He studied law^ at

Berlin and Heidelberg, and was attached to the provincial

government at Magdeburg from i846-'i848. In 1853 he married

Grafin Elisabeth \on Konigsmark, and lived an his estate until

1863, when he bei ame director of the Court theatre at vSchwenn

This post he left in 1867, was for a short time ( hamberlam to the

rroivn prince of Prussia, afteiv arris the emperor Frederick,

and fiom 1873 to 1889 sunesstully directed the Court theatre at

Karlsruhe He died at Retzien on the 5th of September 1890
P’lthtz made his d^but as a writer with a volume of romantic

stories, Was stch der Wald erznhlt (1850), which attained great

popularity (fifty editions) and found many imitators^ but he
was most successful in his comedies, notably Badekuren (1859),
Das Herz %)ergessen (1853); and Spielt nicht mtt dent Feuer 1

(1887), while of his narratives Die Alpevhraut (1870) and WaF
purgis (1870) are distinguished by refined terseness of style and
delicacy of portraiture.

A selection of his works, Ausgcwahlte Wevke, was published in
6 vols in Berlin (1872-1877), and a supplementary volume m i888,
his comedies, Lustspiele, a^eaied in two series of 4 vols each
(1851-18O0 and 1809-1872) See E zu Puthtz, Gustav zu Putlitz
Lin Lehenshild aus Bnefen (3 vols

, 1894-1895).

PUTNAM, ISRAEL (1718-1790), American soldier, was born
m Salem village (now Danvers), Massachusetts, on the 7th of

January 1718. His first American ancestor (of the same family
as George Puttenham), came from Aston Abbotts, Bucks, and
was one of the first settlers of Salem village. In 1740 he removed
to a farm in the present townships of Pomfret and Brooklyn,
Connecticut. Here m the winter of 1742-1743 he went down
into a wolf den (still shown in Pomfret) and at close quarters
killed a huge wolf, Putnam took an active part m the French
and Indian War, enhsting as a private m 1755 and rising to the

rank of major m March 1758. m was conspicuous for personal
courage and for skill m Indian warfaie, and was the hero of

numerous exploits. In 1764, dunifg Pontiac's consparacy, he
commanded the Connecticut troops (five companies) in the ex-
pedition under Colonel John Bradstrect for the relief of Detroit.

He was aprominent member of the Sons of Liberty and a leader
in the opposition to the Stamp Act; was elected to the general
assembly of Connecticut m 1766 and 1767; and mcreased Ws
political influence by opening a tavern, “ General Wolfe,”
m Brooklyn, Conn. In August 1774, as chairman of the
committee of correspondence ^or Brooklyn parish, he went
With the committee's messi^ and contributions to the Boston
PatriDts, and m October became lieutenant-colonel of the nth
regiment ^of Connecticut militia* News of the fighting at
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Lexington and Concord reached him while he was ploughing on
^is farm

;
he lOvStantly left the plough in the furrow and hastened

;o Cambridge, and he was later made second brigadier of the

Connecticut forces Ke was with the force, commanded by
Colonel William Prescott, which on the night of thei6thof June
drtified Breed’s Hill, and on the next day, he took a conspicuous

lart in resisting the British attack ^ (see Bunkfr Hill) Soon
ifterward, on his own authority, he occupied Prospect Hill, an
mportant point for the siege of Boston, in which he commanded
he centre (two brigades) of the American army at Cambndge.
\fter the evacuation of Boston he was m command of New
^^ork City till Washington's arrival (April 13, 1776), and then
vas put in general charge of the city’s fortifications Immedi-
itely before the Battle of Long Island he succeeded General

John Sullivan in command of the troops on Brooklyn Heights,

md in the battle of Long Island (of Aug 27) he was in immediate
command of the American side In the retreat from New York
City he commanded one of the three grand divisions, and tm>k

”)art m the Battle of Harlem Heights (September 16) His

Ittempt to close the Hudson by sinking vessels in the channel was
insuccessful In December he was ordered to Pfiiladelphia to

>11permtend the fortifications of the city, was stationed at Prince-

;on. New Jersey, from January to May 1777, and m May took
'ommand of the Hudson Highlands at Peekskill, which with

Forts Montgomery and Clinton he abandoned in October, being

:>ut-manoeuvred by the British, and having been weakened by
Washington’s lepeated demands for reinforcements In the spring

3f 1778 he was superseded by General Alexander MrDougall,
but in April a court of inquiry acquitted him of “ any fault,

misconduct or negligence ” m connexion with the loss of Forts

Montgomery and Clinton After a few months’ recruiting service

in Connecticut he returned to the mam army at White Plains

In the winter of 1778-1779 he commanded the tioops quartered
1

near Redding, Conn
,
where Putnam Memorial Park now

IS - In May he took command of the right wing on the west
>ide of the Hudson An attack of paralysis m December 1779
terminated his active sertuce in the war Ho spent his last

y^ears on his farm in Brooklyn, Conn
,
where he died on the 29th

Mav 1790 A bronze equestrian statue by Karl Gerhaidt,
over a sarcophagus, was erected at Brooklyn, Conn

,
by the

state m 1888, and there is einothcr statue (1874) in Bushnell
Park, Hartford, by J Q A Waid
Putnam was a brave, intrepid and very industrious soldier

rather than a gieat general, but his fame in the Indian wars, his

peisonal courage, his bluff heartiness and his good-fellowship

made him an idol of the lank and file; and he is one of the popular
heroes in American history He seems to have taken no part

in the political manceuvrings and cabals which busied many of

the officers of the American army
Sec W F Livingston, Israel Putnam, Pioneer, Panger and Major-

General (New York, 1901) m the American Men of Energy Series
I N Tarbox, Life of Israel Putnam (Boston, 1876) ;

and Essay on the
Life of the Honorable Major-General Israel Putnam (Hartford, 1788,
enlarged cd

,
Boston, 1018), by David Humphreys, for a time

Putnam's aide-de-camp

PUTNAM, RUFUS (1738-1824), American soldier and pioneer,

was bom in Sutton, Massachusetts, on the 9th of April 1738
(OS) His grandfather was a half brother to Israel Putnam’s
father. He served in the French and Indian War in 1757-60,
was a millwright in New Braintree in 1761-1768, during which
time he studied surveying, and from 1769 until the War of

Independence was a farmer and surveyor In 1773, with Israel

^ So loose was the army’s organization that it is impossible to
settle the question whether Putnam or Prescott was in command at
Bunker Hill Apparently their authority did not clash and was
p^racticaUy independent Sec Justin Winsor m his Narrative and
CnUcal History, vi 190-191 (reprintedm JUvuagston's Israel Putnam,
as a]^* 11 ).

® On the 26th of February 1779, with a small outpost, he was
surpnsed near Greenwich by a supenor force under General W^ham
Tr^mn He ordered a retreat, started to Stamford for reinforce-
ments and, being closely pursued by several dragoons, is said to have
ridden down a steep hiu (marked in 1900 with a^antte monunient),
and thus escaped From Stamford he hastened back with rein-
forcements and took thirty*eight prisoners from Tryon.
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Putnam and two others, be visited West Florida to examine
lands which, it was expected, were to be granted to the provincial

troops for their services against the French and Indians, and
which he charted (see Mississippi) He became lieutenant-

colonel in one of the first regiments raised after the battle of

Lexuigton, and served before Boston
,
in March 1776 he was made

chiei engineer of the works at New York, m August he \\as

appoint^ engineer with the rank of colonel, and when Congress

did not act on his plan (submitted in Oct 1776) for the

establishment of a distinct engineer corps he resigned (De^, 177b),

and in 1777 served in the northern army under Majoi-General

Horatio Gates, commanding two regiments in the second Battle

of Saratoga. In 1778 he laid out fortifications, including Fort

Putnam, at West Pomt, and m 1779 he served under Major-

General Anthony Wayne after the capture of Stony Point. For

the remainder of the war he saw httle active service In

January 1 783 he was commissioned brigadier-general. After the

war he returned to Rutland, Mass
,
where he had bought a

confiscated farm m 1780. In March 1786 he founded, with other

officers of the War of Independence, the Ohio Company of

Associates for the purchase and settlement of Western lands.

In November 1787, after Congress had made its grant to the

Ohio Company , he was appointed by the company superintendent

of its propos^ settlement on the Ohio, and in 1788 he led the

small party which founded Marietta, Ohio. He was a judge of

the court of the North-West Tomtoiy" m 1790-1796, was a bnga-

dier-general in the army and a commissioner to treat with the

Indians in 1792-1793; was surveyor-general of the United btates

in 1796-1803, and in 1802 was a member of the Ohio state consti-

tutional convention. He died, in Marietta, on the 4th of May
1824, He has been called “ The Father of Ohio,” and he contri-

buted greatly toward the material buildmg up of the North-West

Tei ritory

See John W Camp]>ell Biographical Sketthe^ fColumbns Ohio,
18 >8), Sidney Crawford, Kulus Putnam, and lus Pioneer Life m
the Norlh-Wtst," \ol xii

,
new series, pp 431-454, Proceedings of

the American Antiquarian Society (Woicester, 1899), and Rowena
Buell (ed ), The Memoirs oj Rufus Putnam (Boston, 1903), in which
his autobiography, his journal .itid other papers, now in the library

of Marietta College, are reprinted Hls journal, 17^7-1760, deahng
with hts expeuences m the French and Indian War. was edited with
notes by E C. Dawes (Albany, New York, 1880)

PUTNAM, a nty and the county-seat of Windham county,

Connecticut, U S A
,
in the township of Putnam, on the Quine-

baug n\er, at the mouth of the Mill river, in the N E. part of

the state, about 6 m from the Rhode Island boundary and about

7{ m from that of Massachusetts Pop (1900), of the town-

ship (including the city), 7348, of the city, 6667 (2012 being

foreign bom), (1910), 6637. Putnam is at the intersection of

two branches of the New York, New Haven & Hartford railway,

and IS connected by electric line wuth Worcester, Norwich and
Providence The city is the seat of two Roman Catholic insti-

tutions, St Mary’s Convent and Notre Dame Academy, and has

a public library and an endowed hospital. The Qumebaug and
Mill rivers provide excellent water-power. The township

(named in honour of General Israel Putnam) was incorporated

in 1855, and the city was chartered m 1895.

PUTTEE, or Puttie, the name, adapted from the Hindi

pattiy bandage (Skr. patta, strip of cloth), for a covering for the

lower part of the 1^ from the ankle to the knee, consisting of a

long narrow piece of cloth wound tightly and spirally round the

leg, and serving both as a support and protection, worn espenally

by riders, and talcing the place of the leather or cloth gaiter.

It has been adopted as part of the unilorm of the mounted soldier

in the British army
PUTTENHAM, GEORGE (d. 1590), the reputed author of

The Arte of English Poeste (1589) The book was entered at

Stationers’ Hall m 1588, and published in the following year

with a dedicatory letter to Lord Burghley written by the printer

Richard Field, who professed ignorance of the writer’s name and
position. There is no contemporary ervidence for the authorshijp,

and the name of Puttenham is first definitely associated with it

m the Hyperfriuca of Edmund Bolton, published in 1722, but
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written in the beKinninp; of the lyth century, perhaps as early

as 1605. The wnter ol the Arte of English Poeste supplies certain

biographical details He was educated at Oxford, and at the

age of eighteen he addressed an eclogue entitled Elptne to Edward
VI In his youth he had visited Spam, France and Italy, and
was better acquainted with foreign courts than with his own
In 1579 he presented to Queen Elizabeth his Parthettiades

(printed in a collection of MSS Ballads by F J Furnivall), and
he wrote the treatise in question especially for the delectation

of the queen and her ladies. He mentions nine other works of

his, none of which are extant There is no direct evidence beyond
Bolton’s ascription to identify the author with George or Richard

Puttenharn, the sons of Robert Puttenham and his wife Margaret,

the sister of Sir Thomas Elyot, who dedicated his treatise on the

Education or Bringing up of Children to her for the benefit of hei

sons Both made unhappy marriages, were constantly engaged

in litigation, and were frequently in disgrace. Richard was in

prison when the book was licensed to be printed, and when he

made his will in 1597 he was m the Queen’s Bench Prison. He
was buried, according to John Payne Collier, at St Clement
Danes, London, on the and of July i6or George Puttenham
is said to have been implicated in a plot against Lord Burghley
in 1570, and in December 1578 was imprisoned In 1585 he
received reparation from the privy council for alleged wrongs

suffered at the hands of his relations. His will is dated the ist of

September 1590. Richard Puttenham is known to have spent

much of his time abroad, whereas there is no evidence that

George ever left England This agrees better with the writer’s

account of himself, but if the statement that he addressed

Elptne to Edward VI. when he was eighteen years of age be
taken to imply that the production of this work fell within

that king’s reign, the date of the author’s birth cannot be placed

anterior to 1529 At the date (1546) of his inheritance of his

grandfather. Sir Thomas Elyot’s estates, Richard Puttenham
was proved in an inquisition held at Newmarket to have been
twenty-six years old

Whoever the author may have been, there is no doubt about
the importance of the work, which is the most systematic and
comprehensive treatise of the time on its subject It is con-

trived into three bookes the first of poets and poesies, the second

of proportion, the third of ornament ” The first section contains

a general history of the art of poetry, and a discussion of the

various forms of poetry
;
the second treats of prosody, dealing in

turn with the measures in use in English verse, the caesura,

punctuation, rhyme, accent, cadence, proportion in figure,”

which the author illustrates by geometrical diagrams, and the

proposed innovations of English quantitative ver^e, the section

on ornament deals with style, the distinctions between written

and spoken language, the figures of speech, and the author

closes with lengthy observatior s on good manners. It is interest-

ing to note that in his remarks on language he deprecates the

use of archaisms, and although he allows that the purer Saxon
speech is spoken beyond the Tient, he advises the English writer

to take as his model the usual speech of the couit, of London and
the home counties

Many later “ poetics " are indebted to this book The original

edition IS very rare Professor Edward Arber’s rcprmt (1869)
contains a clear summary of the various documents with regard to
the authorship of this treatise The history of the Puttenhams is

discussed in H H S Croft’s edition of Elyot 's Boke called the Cover-
nour A careful investigation brought him to the conclusion that
the evidence was m favour of Richard There are other modem
editions of the book, notably one m J Haslcwood's Ancient Critical
Essays (1811-1815)

PUTTING THE SHOT (or Weight), a form of athletic sports

(g V.). It is the only weight event nowreraainmg in the champion-
ship programme which requires a “ put ” as distinct fi*om a throw,

a put being a fair and square push straight from the shoulder,

quite distinct from throwing or bowling, which are not allowed
in putting the shot. The exercise originated in Great Britain,

where, before the formation of the Amateur Athletic Association,

the shot (a round weight of 16 lb) was put from a joist about
6 ft. long with a run of 7 ft., the distance being measured

from the impression made by the falling missile to the point

on the joist, or a line continuing it, opposite the impression

Hence the putter failed to get the full benefit of any put save a
perfectly straight one The present British rule is that the put
shall be made from a 7-ft. square, and the distance taken from
the first pitch of the shot to the front line of the square or that

line produced, as by the old method. In Ameiica the put is

made from a 7-ft circle, and the distance measured from the pitch

to the nearest point of the circle, which has a raised edge in front

to prevent overstepping and consequent fouls Individual putters

have slight variations of iiiethod, but the following description

IS substantially good for all The putter stands in the back part

of the square or circle with his weight entirely upon his right leg,

which IS bent. The body is inclined slightly backward, the lett

arm stretched out in front as a balance, and the right hand, the

shot resting m the palm, is held against, or an inch or two from,

the neck below and behind the right eai. From this posi ion

a hop forward is made with the right leg, the foot landing in

the middle of the square and the balance being preserved, so

that the right shoulder is kept well back. Then, letting the right

leg bend well down, the athlete springs up with a rapid twist of

the body, so that the right shoulder is brought forward, and the

right arm is thrust forward with all possible force, the secret

being to throw all the weight and power of the body and arm into

the put at the very moment of delivery Mere brute strength

and weight have less to do with successful shot-putting than in

hammer-throwing or throwing the 56-lb weight, and on this

account some comparatively light men have repeatedly beaten
larger and taller putters Thus G R Gray, a Canadian by birth,

who for many years held the world’s record of 47 ft for the

1 6-lb shot, was a smaller and less powerful man than several

whom he defeated, and another champion of light weight was
W 1’" Robertson of Scotland, who weighed only 150 lb. Among
the best putters of earlier times were E. J Bor, London Athletic

Club, who made a put of 42 ft 5 m in 1872, W. Y Winthrop
and G Ross The talent of Irish athletes both in Great Britain

and Amenta for weight putting and throwing is remarkable,

among the most famous of Irish putters being W. J. M Barry

and Denis Hogan, the latter of whom won the amateur champion-
ship in seven consecutive years from 1893, and again in 1904 and

1905 The record m 1910 for the i6-lb shot was 51 ft., made at

San Francisco in 1909 by R Rose.

PUTTKAMMER, ROBERT VON (1828-1900), Prussian states-

man, was bom at Frankfort-on-the-Oder on the 5th of May 1828.

His father, Eugen von Puttkammer, Oberprasident of Posen,

belonged to a widely extended noble family, of which Bismarck’s

wife and Robert von Puttkammer’s own wife were also members.
Robert von Puttkammer, after a short course of law, began his

official career m 1850 as Auskultaior in the courts at Danzig,

but m 1852 entered the civil service, receiving after his promotion
to the rank of Assessor in 1854 a post in the railway department
of the ministry for trade and industry. In 1859 he became a

member of the presidial council (Oherprasidialrat) at Coblenz,

capital of the Pnissian Rhine province, and from i860 to 1866

was Landrat at Demmin in Pomerania. During the war with

Austria he acted as civil commissary in Moravia. From 1867

to 1871 he was a councillor m the chancery of the North German
Confederation. In 1871 he was appointed president of the

governmental district of Gumbmnen in East Prussia, in 1875
district president (Bezirksprasident) in Lorraine, and in 1877
Oberprasident in Silesia. From 1874 onward he was frequently

elected to the Reichstag and the Prussian Chamber of Deputies,

in which he attached himself to the German Conservative party.

Puttkammer was the chosen instrument of the Clerical Conserva-

tive policy mitiated by Bismarck when the Socialist peril made
It expedient to conciliate the Catholic Centre As Oberprasident

of Silesia he had already done much to mitigate the rigour of the

application of the ‘‘May Laws,^’ and as minister of public worship

and of the interior he continued this pohey. He is also remem-
bered as the author of the ordinance of the 21st of January 1880

on the simplification of German orthography. This was at first

vigorously opposed, not least by Bismarck himself, but its
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convenience soon became evident, it was increasingly put into compositions showing a great vanety of impulse, still undecided
practice, and was so well based that later reformers have only in st)le and reflecting the influence of the Italian masters as

needed to follow the lines laid down by Puttkammer. As well as of Delacroix and Couture. In 1859 Puvis reappeared

minister of the interior Puttkammer’s activities were less com- in the Salon with the ** Return from Hunting (now in the

mendable His reactionary conservative temper was in complete Marseilles Gallery). But not till he produced “ Peace '' and

harmony with the views of Bismarck and the emperor William, War ** did he really impress his critics, inaugurating a vast

and with their powerful support he attempted, in defiance of series of decorative paintings. For these two works a second-

modern democratic principles and even of the spirit of the class medal was awarded to him, and the state offered to purchase

constitution, to re-estabiisli the old Prussian system of rigid the ‘‘ Peace Puvis, not choosing to part the pair, made a
discipline from above. He was above all concerned to nip in gift of “ War to the state He then set to w'ork again, and m
the bud any tendencies in the bureaucracy to revolt, and it w'as 1864 exhibited Autumn and “ Sleep, but found no pur-

on his initiative that, on the 4th of January 1882, a royal chasers. One of these pictures is now in the Lyons Museum,
ordinance laid It down as the duty of all officials to give the govern- and the other at Lille. ‘'Peace’’ and War ” were placed in

ment their unconditional support at political elections Similarly the great gallery of the museum at Amiens, wheie Puvis

tliough he carried out many useful administrative reforms, in a completed their effect by painting four panels—a ‘‘ Standard-

vain effort to combat Social Democracy he seriously interfered Bearer,” “ Woman Weeping over the Rums of her Home,” a
with the liberty of public meeting and attempted the forcible

j

“Reaper,” and a “Woman Spinning” These works were so

suppression of strike movements This “ Puttkammer regime ”
|
much admired that further decorations were ordered for the

was intensely unpopular; it was attacked in the Reichstag not i same building, and the arlist presented to the city of Amiens

only by Radicals like Richter and Rickcrt, but by National “ Labour ” and “ Repose,” for which the municipality could

Liberals like Bennigsen, and when the emperor Frederick II, ' not afford to pay At their lequest Puvis undertook another

whose Liberal tendencies were notorious, succeeded to the throne,
,

work, intended for the upper landing of the staircase, and in

It was clear that it could not last In spite of Bismarck’s support
i 1865 a composition entitled “Ave Picardia Nutrix,” allegorical

Puttkammer was forced to resign on the 8th of June 1888
j

of the fertility of the province, was added to the collection. In

Under William II., however, whose principles were those of his 1879 'vished to complete the decoi ation of the building,

grandfather, Puttkammer was largely rehabilitated On the ist .and the painter, again at his ovvti expense, executed the cartoon

of Januai*}^ 1889 he leceived the Order of the Black Eagle. Hewas of “ Ludus pro patria,” exhibited in the Salon of 1881 and
appointed a secular canon (Domherr)of Merseburg, and m 1891

,

purchased by the state, which at the same time gave him a

became Oberprasident of Prussian Pomerania In this offi< e, 1 commission for the finished work WHiile toiling at these large

which he held till 1899, he did very useful work in collaboration
|

works, Puvis de Chavannes rested himself by painting easel

with the provincial estates He died on lus propert) atKaizinin pictures To the salon of 1870 he had sent a picture called

Pomerania on the i ^th of March 1900 (j Hn
)

“ Harvest
”

,
the “ Beheading of John the Baptist ” figured in the

PUTTY, originally tin oxide in a state of fine division used Great Exhibition of 1889, then followed “ Hope ” (1872), the

for polishing glass, granite, &c , now known as “ putty pow^der
” “ Family of Fisher-Folk ” (1875), and “ Women on the Sea-

or “ polisher’s putty ” (from 0 . hr poiee, a potful, hence brass, shore ” (1879) But these canvases, however interesting, arc

tin, pewter, &c
,
calcined in a pot). More commonly the term not to be named by the side of his grand decorative works

is applied to a kind of cement composed of fine powdered chalk Two paintings in the Palais Longchamp at Marseilles, ordered in

intimately mixed with linseed oil, either boiled or raw, to the 1867, repiesent“ Marsedles as a Greek Colony ’’and “Marseilles,

consistency of a tough dough. It is principally used by glaziers the Emporium of the East ” After these, Puvis executed for

for bedding and fixing sheets of glass in windows and other the town hall of Poitiers two decorative paintings of historical

frames, and by joiners and painters for filling up nail-holes subjects .
“ Radegund ” and “ Charles Martel.” The Pantheon

and other inequalit’es in the suifacc of woodwork. The oxida- in Pans also possesses a decorative work of great interest by
tion of the oil gradually hardens the putty into a very dense this painter :

“ The Life of Saint Genevi^v e,” treated m three

adherent mass, but when it is required to dry quickly, boiled
j

panels In 1876 the Department of Fine Arts m Pans gave the

oil and sometimes litharge and other driers are used The word 1 artist a commission to paint “ Saint Genevi^vx giving Food to

IS also used of a fine lime cement employed by masons I Pans ’ and “ Saint Genevieve watching over Sleeping Pans,”

PUVIS DE CHAVANNES, PIERRE CC!CILE (1824-1898), ' in which he gave to the saint the features of Princess Cantacuzene,

French painter, was born at Lyons on the 14th of December 1824 i
his wife, who died not long before he did. At the time of his

Hisfather was a mining engineer, the descendant of an old family death—on the 24th of October 1898— the work was almost

of Burgundy Pierre Puvis was educated at the Lyons College finished After completing the first paintings m the Pantheon,

and at the Lyc^e Henri IV. m Pans, and was intended to follow which occupied him for three years and eight months, Puvis de

his father’s profession when a serious illness interrupted his Chavannes undertook to paint the staircase leading to the galler)’^

studies A journey to Italy opened his mind to fresh ideas, and of fine arts in the L) ons Museum, and took for his subjects the

on his return to France he announced his intention of becoming “ Vision of the Antique,” a procession of youths on horseback,

a painter, and went to study first under Henri Scheffer, and then which a female figure standing on a knoll points out to Pheidias

;

under Couture On leaving this master m 1852 he established the “Sacred Grove”; and two all^oncal figures of “The
himself in a studio in the Place Pigalle (which he did not give Rhone” and “The Saone ” It was in the same mood of

up till 1897), and there organized a sort of academy for a group inspiration by the antique that he painted thehemicycle at the

of fellow-students who wished to work from the living model Sorbonne, an allegory of “ Science, Art, and Letters,” a work of

Puvis first exhibited in the Salon of 1850 a “ Piet^,” and in the great extent, for which he was paid 35,000 francs (£1400) At
same year he painted “ Mademoiselle de Sombreuil Drinking a the Hotel de Ville in Pans, again, Puvis decorated tlie giand

Glass of Blood to Save her Father,” and “ Jean Cavalier by his staircase and the first reception-room These works employed

Mother’s Deathbed,” besides an “ Ecce Homo,” now in the church him from 1889 Bll 1893 In the reception-room he painted (wo

of Champagnat (Saone-et-Loire). In 1852 and m the tw'o follow- panels, “ Winter ” and “ Summer ”
,
the mural paintings on the

mg years Puvis’s pictures were rejected by the Salon, and w'cre staircase, which had previously been placed in the hands of

sent to a private exhibition in the Galcries Bonne Nouvelle Baudry and of Delauna\, are de\oted to the glory of the attri-

The public laughed at his work as loudly as at that of Courbet, hutes of the city of Pans. On the ceiling we see Victor Hugo
but the young painter was none the less warmly defended by offering his lyre to the city of Pans. The pictures in the Rouen
Th6ophile Gautier and Theodore de Banville For nine years Museum (1890-1892) show a different vein, and the artist’s

Puvis was excluded from the Salons. In 1857 he had painted power of conceiving and setting forth a plastic scheme enabling

a “ Martyrdom of St Sebastian,” “ Meditation,” “ Village him to decorate a public building with beautiful human figures

Firemen,” “ Julie,” “ Hcrodias,” and “ Saint Camilla ”— and the finest lines of landscape. We see here toilers raismg a
WTt
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colossal monolith, part of some ancient monument, to add it to

other architecture pieces ;
then the busy scene of a pottery ,

and
finally artists painting in the open air. Puvis, as a rule, adhered

to the presentment of the nude or ot the lightest drapery, here,

however, in response to some critical remarks, he has clad his

figures exclusively in modem dress. After prolonged negotia-

tions, begun so early as in 1891, with the trustees of the Boston

Library, U S A., Puvis de Chavannes accepted a commission to

pamt nine large panels for that building, to be inserted m separate

compartments, three facing the door, t^ee to the right and three

to the left. These pictures, begun in 1895, were finished in

1898 In these works of his latest penod Puvis de Chav^annes

soars boldly abot't realistic vision. In the figures which people

the walls with poetic images he endeavours to achieve originality

of the embodyuig forms, and at the same time a plastic expression

of ideas bom of a mind whose conceptions grew ever loftiei , while

yet the artist would not abandon the severe study of nature.

Such works as the great paintings at Amiens, Rouen, Marseilles,

the Pantheon, the Sorlwnne, and the Hotel de Ville are among
the most important piroductions of French art m the 19th century

Puvis de Chavannes was president of the National Society of

Fine Arts (the New Salon). His principal pupils and followers

are Ary Renan (d. 1900), Baudouin, J. F, Auburtm and Cottet

See A, Micheh Exposition de M l^vas de Chavannes/* Gazette

des beaux-aris (1888), Manus Vachon, Pnvts de Chavannes (1900),
Buisson, “ ^vis di Chavannes, Souvenirs Intimes/* Gazette des

fanr-ar/s (1899) (H Fr)
PUY, a geological term used locall)' in Aiu ergne for a volcanic

hill Most of the puys of central France are small cinder-cones,

with or without associated lava, whilst others are domes of

trachytic rock, like the domile of the Puy-de-Dome The
puys may be scattered as isolated hills, or, as is more usual,

clustered together, sometimes m lines The chain of puys m
central France probably became extmet in late prehistoric

time. Other volcanic lulls more or less like those of Auvergne
are also known to geologists as puys, examples may be found

in the Eifel and in the small cones on the Bay of Naples, whilst

the relics of denuded puys are numerous m the Swabian Alps of

Wurttembeig, as pointed out by W Branco Sir A Geikie has

shown that the pii> type of eruption was common in the British

area in Carboniferous and Permian times, as abundantly attested

in central Scotland by remains of the old volcanoes, now generally

reduced by denudation to the mere neck, or volcanic vent, filled

with tuff and agglomerate, or plugged with lava.

See Su A. Geikie, Ancient Volcanoes of Great Britain (1897)

PUY-DE-DdME, a department of central France, four-fifths

of which belonged to Basse-Auv ergne, one sixth to Bourbonnais,

and the remainder to Forez (Lyonnais). Area, 3094 sq m.
Pop (1906), 535,419. It IS bounded N. by Allicr, E by I^ire,

S. by Haute-Loire and Cantal, and W by Corr^ze and Creuse

The highest point of the department, the Puy de Sancy (6188 ft ),

IS also the most elevated peak of central France; it commands
the group of the volcanic Monts Dorc, so remarkable for their

rocky comes, their erosion valleys, their trap dykes and orpies

of basalt, their lakes sleeping in the depths of ancient craters

or confined m the valleys by streams of lava, and their wide

plains of pasture-land The Puy de Sancy, forming part of

the watershed, gives rise on its northern slope to the Dordogne,

and on the east to the Couze, a sub-tnbutary of the Loire, through

the Alher The Monts Dore are joined to the mountains of

Cantal by the non-volcanic group of the C^zallier, of which the

highest peak, the Luguet (5102 ft ), rises on the confines of Puy-
de Dome and Cantal. On the north the Monts Dore are con-

tinued by a plateau of a mean height of from 3000 to 3500 ft.,

upon which arc seen sixty cones raised by volcanic outbursts

in former times. These ore the Monts Dome, which extend from

south to north as far as Riom, the most remarkable being the

Puy-de-D6me (4800 ft.), from which the department takes its

name, and the Puy de-Panou, the latter havmg a crater more than
joo- ft. m depth. A meteoroJogxcal observatory occupies the sum-
mit qf the Puy-de*D6me, which was once crowned by a Rontan

the rums ef which still exist. To the east of the depart-

men t, along the confines of Loire, are the Monts du Forez, rising

to 5380 ft and continued north by the Bois Noim Between
these mountains and the Dome extends the fertile plam of

lamagne. The drainage of Puy-de*D6me is divided between
the L^ire, by ifs affluents the Allier and the Cher, and the
Gironde, by the Dordogne. The Alher traverses the department

from south to north, receiving on its right the Dore, which falls

into the Alliei at the northern boundary^ and lowest level of the

department (879 ft ); on its left are the Alagnon from the Cantal,

the two Couzes from the Luguet and the Monts Dore, and the
Sioulc, the most important of all, which drains the north-west

slopes of the Monts Dore and Dome, and joins the Alher beyond
the limits of the department. The Cher forms for a short space

the boundary between the departments of Puy-de-D6mc and
Creuse, dose to that of Alher The Dordogne, while still scarcely

formed, flows past Mont-Dore-les-Bains and La Bourboule and
IS lost m a deep valley which divides this department from that
of Corrdze None of these streams is navigable, but boats can
be used on the Alher during floods. The climate of Puy-de-
Dome IS usually very severe, owing to its high level and its

distance from the sea, the mildest air is found in the northern
valleys, where the elevation is least During summer the hills

about CJermont-Ferrand, exposed to the sun, become all the
hotter because their black volcanic soil absorbs its ra>s. On the

average 25 or 26 in. of ram fall m tlie year; in the Limagne around
which the mountains arrest the clouds rainfall is less Never-
theless the soil of this plain, consistmg of alluvial deposits of

volcanic origin, and watered bv torrents and streams from the

mountains, mokes it one of the richest regions of France. In the

highest altitudes the rauiifall attains 64 in.

About Iwo-thirds of the inhabitants of Pny-dc-D6me are enejagod
m agnculture The Limagne yields a variety of products and the
vine flounsheb on its lull-sides The high mountains provide pasture
for laigc flocks of tows and slicep, and cheese-making is an industry
of much importance The intermediate region is cultivated chiefly

for cci cals, the chief of w hich are rye, wheat, oats and barle5’’ Pota-
toes aie largely grown, and, to a less extent, peas, beans, beetroot and
colza The Limagne produces fiuits of all kinds—apucots, chcincs,
pears, walnuts and apples, from which considerable quantities of

cider arc made The department possesses considerable mineral
wealth There arc important coal-mutes at Brassac on the AUicr,
on the borders of Haute-loire, at St Eloy near the department of

AUicr, and at Bourg-I.astic on the borders of Correze Peat, asphalt,
bituminous schists, antimony, mispickel and argentiferous lodd are
also worktnl Of the last named there arc mines and foiindnes at
Pontgibaud on the Sioule Amethysts and other rare minerals are
found and then* ire numeixius stone-quarries The watering places

of Mont Dore, Royat and La Bourboule receive separate notice
The springs of St Nectaire, containing sodium and iron chlotidcs

and bicarbonates, arc efficacious in liver complaints, rheumatism and
gravel The watcis of Chateauneuf (on the Stoule), also known to

the Romans, contain iron bicarbonates and are resorted to for skin
diseases Those of Chatelguyon, Ulce the waters of Cailsbad and
Maricnbad, are used for disorders of the digestive oigans, congestions
of the lu’T'r rheumatism, There arc many othei mmeial springs

of varied character Manufactures are for the most part grouped
around Thiers, which produces a large amount of cheap cutlery,

paper and leather, and Clermont-Ferrand, the capitaL The depart-
ment contains factories for Uce and bi aid (in the moiinlainsj, hr
buntings and camlets and wool, cotton and hemp muls There
are wool-carding works and factories for linens, cloths and counter-
panes, also silk-mills, tanneries, manufactones for chamois and other

leatheis, for caoutchouc (Clermont-Feirand), sugar-works, manu-
factures of edible pastes with a reputation as high as those of Italy,

and manufactures of fniit-prescrvcs The department exports
gram, fruitii. Cattle, wines, cheese, wood, mineral wate*'s, cutlery, &c.
It IS served by the Orleans and Pans-Lyon railway companic‘s Many
thousands of the inhabitants, belonging chiefly to the district of

Ambert, leave it during winter and find work elsewhere as navvies,

chimney-sweeps, pit-sawyers, &c The department comprises 5
arrondissements—Clermont-Ferrand, Ambert, Issoire, Rlom, Thiers

—50 CcUituns and 471 communes* It is uicluded in the bishopiic

and acaddtnte (educational division) of Clermonl-Ferrontl and the

region of the XT 1

1

armv corps, of which the headquarters are in the
same town

,
the appeal court is at Riom

The more noteworthy places in the department are Clermont-*

Ferrand, Issoire, Thiers, Riom, Ambert, Mont-Dore-les-Bains,

La Bourboule and Royat (all separately noticed). Near Qer-

mont-Ferrand is Mont Ger^vie (see Gergovna), the scene of the

victory of Vercuigetonx over Julius Caesar, Other places of
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interest are Billom Chamah^res, Courpi^re,Orcival,St Nectaire

and St Satumm, which possess churches in the Romanesque style

of Auvergne. There are ruined feudal strongholds of great

interest at Murols and Tournoel (near Volvic). Vic-lc-Comte

has a samte-chapelle which is a beautiful example of the tran-

sition from Gothic to Renaissance architecture, and Aiguepcrse

has a Gothic church of the i3tli to the 15th century^ Near

Pontgibaud are the rums (13th century) of the Carthusian abbey

of Port St Mane
PUYLAURENS, ANTOINE DE LAAGE, duc de (d 1635),

French courtier, was bom of an old Languc^doc family Attached

to the household of Gaston, duke of Orleans, brother of I>ouis

XIII
,
he gained a complete ascendancy over the weak prince

by pandering to his pleasures, and became his adviser in the

intrigues against Cardinal Richelieu. It was Puylaurens who
arranged the escape of Gaston to Brussels in 1632 after the

( apture of Henn, due de Montmorency, and then negotiated his

return with Richelieu, on condition that he should be reconciled

to the king As a reward Richelieu gave him Aiguillon, elected

into a duchy But he plunged into new intrigues, and was
imprisoned first in the louvre in 1635, then in Vincennes, where

he died the same year
PUZZLE, a perplexing question, particularly a mecIucnRal

toy or other device involving some constructional problem, to

he solved by the exercise of patience or ingenuity. Some of

the oldest mechanical puzzles arc those of the Chinese, one of the

most familiar being that known as the tangram {cht cUtao (ue)^

which consists of a square of wood or other material cut into

five triangles, of different sizes, a small square and a lozenge,

which can be so placed as to Wm o\er 300 different figures.

This puzzle is sometimes made of ivory carved with the delicate

workmanship for which the Chinese craftsmen are renowned,

and IS enclosed in a carved box Another well-known puzzle

IS known as the Chinese rings,” consisting of a series of rings

running linked together on a bar, the problem being to take

them off the bar and replace them. The commonest of all

puzzles are coloured maps, pictures (“ jig-saw ^’) or designs,

dissected into numerous variously shaped piec'es, to be fitted

together to form the complete design A great number of puzzles

are based on mathematical principles, such as the “fifteen

puzzle,” the “ railway shunting puzzle,” and the like.

SceW W \^^\\, Mathematical Uecreations and Amxisc,nents

(1802)

The etymology of the word “ puzzle ” is disputed It has

been usual to consider that the verb, which appears first at the

end of the 16th century, is derived from the substantive, and that

this IS an aphetic form of “ apposal ” or “ opposal,” t e opposi-

tion, hence a question for solution, cf Lydgate, Fall of Princes^

quoted by Skeat (£'/yw Diet 1898) The New English DtcUomry,
however, takes it as clear from the chronological evidence and

sense-development that the substantive is derived from the verb,

which, in its earliest examples, means to put in embarrassing

material circumstances, to bewilder, to perplex This seems

agamst makmg “ to puzzle ” a derivative of “ to pose,” t e

“ oppose,” to examine by putting questions Some connexion

may be found wnth a much earlier word “ poselet,” confused,

bewildered, which does not occur later than the end of the 14th

century.

PWLLHELI (” salt pit,” or “ pool ”), a municipal and con-

tributory parliamentary borough (Carnarvon district), seaport

and market-town of Carnarvonshire, North Wales, 20 m. S of

('arnarvon and 270 m. from London by rail Pop. (1901), 3675.

It 15 on the north side of Cardigan Bay, on tlie shore of Trc-

madoc Bay, with a sandy beach 4 m. in len^ and good bathing.

It IS the terminus of the Cambnan railway (the London iSt

North-Western railway being 4 m, distant at Afonwen junction)

Pwllheli commands a good view of Merionethshire and of the

Snowdon range, with Idie entire sweep of Cardigan Bay, Carreg

yr ymbill (gii^et stone) at the mouth of the harbour, Abei-soch

ana St Tudwa^s Islands. Many hundred acres of land have

been reclaimed from the sea here and along the coast of the bay

,

there are costly embankments and good harbourage. The coast

is locally noted for fisheries (especially of lobsters and oysters)

and some ship-building la carried on, Pwllheli was incorporated

bv Edward the Black Pnnee. At Nevin (Nefyn), 6 m, distant,

Edward 1 . held a tournament 01 revel, in 1284, on a magnificent

scale, to commemorate his conquest of Wales
PYANEPSIA, or Pvanopsia (from Gr. vvavot » fcua/xo9,

l)ean, and €»/^ctv, to boil), an ancient festival in honour of

Apollo, held at Athens on the 7th of the month Pyanepsion
(Oclober) A hodge-podge of pulse was prepared and ofiered

to Apollo (in his capacity as sun god and ripener of fruits) and
the Horae, as the first-fruits of the autumn harvest Another
offering on this occasion was the urestone. This was a branch
of olive or laurel, bound with purple or white wool, round which
were hung various fruits of tlie season, |)astries, and small jars

of honey, oil and wme It was intended as a thank-offenng for

blessings rercu ed, and at the same time as a prayer for similar

blessings and protection against evil m future; hence, it was
called a “ suppliant ” branch (hccTT/^ta) The name is generally

denved from tlpos (wool) m reference to the woollen bands,

but some connect it with ctpciv (to speak), the etresione

being regarded as the “ spokesman ” of the suppliants. It was
carried in piocession by a boy whose parents were both alive

to the temple of Apollo, where it was suspended on the gate

The doors of pn vate houses were similarly adorned. The branch
was allowed to hang for a year, when it was replaced by a new
one, since b\ that time it was supposed to have lost its virtue

During the procession a chant (also called etrestone) was sung, the

text of which has been preserved in Plutarch {Theseus, 22) :

—

" EiresiOn€ carries figs and rich cakes,
Honey and oil in a jar to anoint the limbs,
And pme wine, that slic may be drunkt n and go to sleep

”

The semi-personification of etrestone will be noticed; and, accord-

ing to Mannhardt, the branch “ embodies the tree-spint conceived

as the spirit of vegetation in general, whose vivifying and fructify-

ing influence is thus brought to bear upon the corn in particular.”

Aetiologists connected both offerings with the Cretan expedi-

tion of Theseus, who, when driven ashore at Delos, vowed a
thank-oftering to Apollo if he slew the Minotaur, which after-

wards took the form of the etrestone and Pyanopsia. To explain

the origin of the hodge-podge, it was said that his comrades on
landing in Attica gathered up the scraps of tlieu* provisions that

remained and prepared a meal from them

See W Mannhardt, Wald- und Feldknlte
(1005J,

ii 214, for an
exhaustive account ot the eirestdni and its analogies, J. G Fiuzer,
Tnc Golden Bough (1900), 1 190, J E Hairison, Brolegom^na to

Greek (1908), ch j, L K. FarncU, of the Greek States

(1907), IV 286

PYAPON, a town and district of Lower Burma. The town
is situated on a river of the same name, one of the numerous
mouths of the Iirawaddy, about 12 ni, from the sea. Pop

(1901), 5883. The district, which was only formed in 1903, lies

within tiic delta of the Irrawaddy. It is a vast plom, inter-

sected by tidal creeks and subject to inundation at high spring

tides The swampy jungle is being rapidly reclaimed for nee
cultivation, which is the sole crop. Area, 2137 sq, m

, pop.

(1901), 226,443, showing an increase of 63 % in the decade.

PYAT, FELIX (1810-1889), French Socialist, was bom at

Vierzon (Cher) on the 4th of October 1810, the son of a legitimist

lawy^er. Called to the bar in Pans in 1831, he threw his whole

energies into journalism The violent personalities of a pam-
phlet entitled Mane Joseph ChSnter ct le pnnee des critiques

(1844), in reply to Jules Janm, brought him a six months’

sojourn in I-a P^lagie, m Die cell just quitted by Lamennais.

He worked with other dramatists in a long senes of plays, with

an interval of six years on the Nationolj until the revolution of

1848 Geoige Sand, whom he had intioduced in 1830 to the

staff of the Figaro, now asked I^u-Rolhn to make him wramis-
saiy^-general of the Cher After three months’ tenure of tins

office he was returned by the department to the Constituent

Assembly, where he voted wah the Mountain, and brought

forward the celebrated motion for the abolition of the presidential

office. About this time he fought a duel with Proudhon, who
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had called him the ** aristocrat of the democracy.’^ He jomed
Ledru-Rollm in the attempt of the 13th of June 1849,

>\hich he sought refuge m Switzerland, Bel^um, and finally

m England. For a glorification of r^cide on the occasion of

the Orsini attempt against Napoleon III he was brought before

an English court, but acquitted, and the general amnesty of

1869 permitted his return to France, but further outbursts

against the authorities, followed by prosecution, compelled him
to return to England The revolution of the 4th of September
brought him back to Pans, and it was he who m his paper Le

displayed a black-edged announcement of the pourparlers

for the surrender of Metz. After the insurrection of the 31st of

October he was imprisoned for a short time. In January 1871,

Le Combat was suppressed, only to be followed by an equally

virulent Vengeur. Elected to the National Assembly, he retired

from Bordeaux with Henri Rochefort and others until such time
as the ** parricidal ” vote for peace should be annulled He
returned to Pans to join the committee of public safety, and, in

Hanotaux’s words, was the ante ulceree of the Commune, but was
blamed for the loss of the fort of Issv He w'as superseded theie

by Delescluze, but he continued to direct the violent acts of the

Commune, the overthrow of the Vondome column, the destruc-

tion of Thiers's residence and of the expiatory chapel built to

the memory of Louis XVI. He escaped the vengeance of the

Versailles government, crossed the frontier in safety, and, though

he had been condemned to death m his absence in 1873, the

general amnesty of July 1880 permitted his return to Pans
He was returned to the Chamber of Deputies for the department

of Bouches-du-Rhone in March 1888 and took his seat on the

extreme Left, but died at Samt-Gratien on the 3rd of August

1889
PYATIGORSK»a town and watenng-placeof Russian Caucasia,

in the province of Terek, 141 m by rail N W of Vladikavkaz

Pop. (1882), 13,670; (1897), 18,638 It owes Its origin to its

mineral waters, which have long been known to the inhabitants

of Caucasia. The sulphur springs, about fifteen m number,

come from a great depth, and vary m temperature from 75^ to

96® F
;
they are used both for drinking and for bathing. The

first buildings were erected m 1812, and in 1830 the name of

Pyatigorsk town of the five mountains was given to the

new settlement. Its subsequent rapid increase was greatly

stimulated by the completion of the railway connexion with

Rostov-on-the-Don The town is charmingly situated on a

small plateau, 1680 ft. above sea-level, at the foot of the Beshtau,

Mashuk and three other outliers of the Caucasus range, which

protect it on the north The snow-covered summits of the

Elburz are visible to the south The most noteworthy features

are a cathedral, a monument to the poet M. Y. Lermontov

( 1 814-1841), and a hydropathic.

PYCNOGONIDA, or Pantopoda, marine Arachnida {qv,)

remarkable for the reduction of the opisthosoma or abdomen
to an insignificant tubercular or rod-hke process (whence their

trivial name of “ nobody crabs "), and for the development of

the oral region into a relatively immense suctorial proboscis

TTiey from a compact group, differing from all the other orders

of Arachnida in certain structural characters of such morpho-

logical importance that it is impossible to affiliate them closely

with any group of that class. For instance, in all typical exist-

ing Arachnida the ganglionic centres which innervate the ambu-
latory appendages are coalesced to form a single nervous mass,

whereas m the Pycno^onida the ganglia supplying these limbs

retam their original distinctness. More important still is the

circumstance that in the Pycnogonida there may be as many as

seven pairs of leg-like limbs behind the mouth; but in the

typical Arachnida there are never more than five such pairs.

Cunously enough, too, although the number of these appendages,

in all the orders of t^ical ^achnida is, with the exception of

some degenerate Acari, a quite constant character, the number
in the Pycnogonida is very \’ariable In most cases there are

four pairs of ambulatory limbs, but in two antarctic genera,

namely Pentanymphon, belonging to the family Nymphomdae
and Decahpoda, probably belongmg to the Colossendeidoe, they

PYCNOGONIDA
are increased to five pairs In front of these four or five pairs

of ambulatory limbs there may be two pairs of longish post-oral

limbs, called respectively the ovigerous legs and the palpi ; but
these may be totally absent. Finally, the single pair of pre-oral

appendages may be well developed, threo-jointed and chelate,

or reduc^ in size and complexity, or altogether suppressed^

Fig I —Male of Pycnogonum httorale, Muller

a, Parts of mouth lormiug a c, c, Thoracic segments
beak d, Rudimentary abdomen

h Cephalic area c, Eyes.

Fig. 2—The same; under size

a, a, Ovigerous legs

As examples of this class exhibiting extremes of variation in the
development and reduction of the appendages may be cited

DecalopodUf which has the full complement of eight pairs of

appendages, and the female of Pycnogonum Httorale, in which
all the appendages are aborted save four pairs of ambulator}^

limbs.

All the principal organs of the body arc concentrated m that
part which bears the appendages. The generative glands are lodged
on each side, sending prolongations into the appendages, and their
ducts open upon the second segments of more or fewer of them
The alimentary canal, beginning with the mouth at the extremity of
the proboscis and terminating with the anus at the extiemityof the
tail-hkc ^isthosoma, also sends long saccular prolongations into the
hmbs. Food is imbibed by means of the suctorial pharynx lodged
in the proboscis, the sucking action being effected by means of
muscles radiating from the wall of the phaiynx to that of the inner
surface of the exoskoleton of the proboscis The circulatory sytstem,

where it has been observed, consists of a heart formed of about three
chambers communicating with each other In each cliamber there
is a pair of orifices for the entry of the blood

;
and the fluid is expelled

through an orifice at the antenor extremity of the first chamber
No organs of respiration are known, the mtegument bemg the
medium for the oxygenation of the blood
The sexes are distinct, but commonly there is little external

difference between the males and the females Sometimes the female
19 considerably the larger of the two; and frequently the ovigerous
legs are less well developed than in the male Sometimes mdeed
these hmbs are entirely wantm^ m the female, whereas this is never
the case in the male. Finally, m the females the generative orifices

are much more conspicuous than in the males, and the fourth }omt
of the legs is often swollen. The invariable presence of the ovigerous
appendages in the males is correlated with the habit practised by
this sex of carrying the fecundated eggs The eggs are usually
aggregated in two spherical masses round the middle of each of the
ovigerous legs

;
sometimes, however, there are two such masses on
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each leg, or M many as four or five, whereas occasionally there is

but one on the right or left side More rarely, as in some species oi

Pallene, there arc few very large eggs attached separately to the legs,

or the eggs may be carried m a single mass attached to the underside
of tho body, as m some species of Pycnogonum Cases have been
recorded of the females carrying their own eggs, as has been observed
m a specimen of Nymphon brevicaiidatum, but this seems to be a rare
phenomenon
The newly hatched young frequently differs greatly from the

adult. The body, which is oval, subquadrate and unsegmented,
has the proboscis well developed, but bears only thiec pairs of appen-
dages, those of the first pair are large, three jointed and chelate, the
basal segment containing a large so-called byisus gland, the duct
of which opens at the tip of a spiniform or sctiform process; these
appendages are the mandibks of the adult The api^cndagcs of the
next two pairs are simple and small, and arc generally held to be
the palpi and ovigcrous legs This first laival stage, sometimes
eallcd the protonymphon, may be free living or may be retained
within the egg-shell Jn tho second stage, which may also be con-
tained in the egg, two or thre'C of the remaining pairs of appendages
have appeared, those representing tho first pair of ambulatory
limbs 01 the adult being as a rule better developed than the next
in the third stage the fourth pair of ambulatory limbs and the
<ibdomen of the adult have begun to develop and gradually in-

cuasc in size until the adult form is attained But even within
the limits of a single genus, e g Nymphon^ the stage at which the
young emerges from the egg is subject to considerable specific

variation

Pycnogonida vaiy greatly in size, the span of legs when ex-

tended ranging from about 2 in m Pycnogonum liitorale to

2 ft in Colossendets giga^. They are wholly marine and occur

at depths varying from only a few fathoms to over 2500 fathoms
One of the best known British species is Pycnogonum httorale, a
stoutly built form with only four pairs ot appendages m the

female. It occurs between tide marks on British coasts, but

recedes to considerable depths, and on the Atlantic coast ol

America has been dredged at a depth of 430 fathoms. It is also

wide-ranging, and has been recorded even from the coast of

( bile. As a rule, but by no means an invariable rule, deep-water

species have smoother bodies and much longer and thinner legs

than shallow-water forms. The latter also commonly have four

distinct eyes, whereas the former met with at a depth of over

400 fathoms not uncommonly have the eyes obsolete. There
are many exceptions, however, to these rules The habits of all

Pycnogonida appear to be very similar They are not swimmers,
but crawl slowly over the bottom of the sea or amongst the fronds

of seaweed, and they have been met with m polar, temperate and
tropical seas (R i p )

PYCNOSTYLE (Gr. ttukvos, close, compact, and aruXo^,

column), the architectural term given by Vitruvius to the inter-

columniation of the columns of a temple, when this was equal to

I J diameters.

PYE, HENRY JAMES (1745-1813), English poet laureate,

w\as born m London on the 20th of February i74«), and educatecl

at Magdalen College, Oxford His father, a Berkshire land-

ownei, died in 1766, leaving him a legacy of debt amounting to

£50,000, and the burning of his home at Great Faringdon further

increased his difficulties. In 1784 he was elected M P. for

Berkshire. He was obliged to sell the paternal estate, and,

retiring fiom Parliament m 1790, became a police magistrate

for Westminster. Although he had no command of language

and was destitute of poetic feeling, his ambition was to obtain

recognition as a poet, and he published many volumes of verse

Of all he wrote his prose Summary of the Duties of a Justice of the

Peace out of Sei^sions (1808) is most worthy of record He was
made poet laureate m 1790, perhaps as a reward for his faithful

support of Pitt m the House of Commons. The appointment
was looked on as ridiculous, and his birthday odes were a con-

tinual source of contempt. His most elaboi ate poem was an epic,

Alfred (1801). He was the first poet laureate to receive a fixed

salary of £27 instead of the historic tierce of Canary wine. He
died at Pinner, Middlesex, on the nth of August 1813.

PYGMALION, in Greek mythology, son of Cilix, and grandson
of Agenor, king of Cyprus. He fell m love with an ivory statue

he had made j
Aphrodite granted life to the image, and Pygmalion

married the miraculously bom virgin (Ovid, Metam x 243)
There is no ancient authority for the introduction of the name

Galatea into the story. Pygmalion is also the name given in
Virgil (^Aenetd, 1, 347) to a king of Tyre, who murdered S> chaeus,

the husband of his sister Dido.

PYGMY, or Pigmy (Gr. 7rvy/xatos, from Trvyfjnj, a Gieek
measure of length corresponding to “ the distance between the
elbow and knuckles '' of a man of average size), a term for a
diminutive human being We owe the word to Homer, who in

the Ihad (111 6) uses it to describe a race of tiny folk dwelling m a
far southern land, whither the cranes fly when inclement winters
and piercing frosts visit the northern shores Fier( e battles were
often mentioned by later wiiteri as occurring between the
pygmies and cranes, and were even represented on their vases.

On these the pygmies were depicted as dwarfs with large heads,

negro features, close, curly hair, and sometimes armed with

lances. Aristotle firmly believed in the existence of thc*se

pygmies, whom he characterized as a race of men of small

stature inhabiting the marshes of upper Egypt towards the
sources of the Nile That their existence was a matter of

common knowledge and speculation is indicated by the fact

that Philostralus dcsc^ribcs the sleeping Hercules beset by swarms
of pygmies. Herodotus (11. 32), relying apparently on authentic

information, describes graphically how a party of five Nasamo-
nians, while journeying through the Afrif^an desert, came at last

to a plain where fruit-trees grew. While gathering the fruit they
were seized by some dwarfish men of stiangc speech, who led

them across forest marshes to a town, where dwelt people of a
similar appearance, and near which a great river flowed from
west to east containing crocodiles. This river was probably
the Niger, and the people referred to were no doubt the ancestors

I

of the existing pygmies of Equatorial Africa. Representations

of these pygmies have been found s( iilpturcd on the tomlis at

Sakkarah, which are leferred to the Vth Dynasty of Egypt,

3 566 B c. The pygmies depicted m bas-rclicf on these tombs
faithfully reproduce the racial characteristics of the present race

of pygmies inhabiting the Ituri and Semliki forests. They no
doubt served m the households of the Egyptian kings, and
figured both in Egyptian and Roman triumphs

Various writers have localized p)gmies m different portions

of the carth^s surface Pliny makes mention of dwarfed races

in both Asia and Africa. Refeience is made to the Catizi

dwarf'? in Thiacc, and to a similar race dwelling in Cana. Ctesias,

a century after Herodotus, wrote of a race of pygmies m the heart

of India, describing them as blai k and ugly, and only two pygmat
in height. The Chinese author, Chao Fu-Kua, m the beginning

of the 13th century^, described a tribe of black pygmies dwelling

m the Philippine Islands, in the depth of the valleys there lived,

he said, a tril)e of men called Hai-tan, small in size, with round,

yellow eyes, curly hair, and with the teeth showing through their

lips. These were no doubt the ancestors of the present Aetas.

Relics of a pygmv race are supposed to exist now m Sicily and
Sardinia, t e, along the high road between Pleistocene Africa

and Europe Near Schaflfhausen, Dr Kollman found skeletal

remains of small human beings, which have l)een regarded by
some authorities as belonging to the European pygmies of tlie

Neolithic pci lod Some anthropologists of authority, indeed

—

m spite of the absence of definite data m support of such a view

—

believe tliat a dwarf negroid race at one time existed in northern

Europe, and may have given rise to the traditional tales of elves,

goblins, gnomes and fairies.

At the present time the existing pygmy races may be sub-

divided into two main groups or sub-races
:

(a) the African

pygmies (Negrilloes), (b) the Asiatic pygmies (Negritoes).

a Tho African pygmies are dispersed over a large zone extending
right across Equatorial Africa, from Uganda to the Gaboon, the
width of this zone being about six degrees, t e three degrees north
and south of the equator In Uganda they are now pnncipally
confined to a belt of torest lying to the east and west of the Semliki
River, though many centimes ago these forest dwarfs must have
been the principal inhabitants ot the whole of the Uganda Pro-
tectorate, They arc much more abundant in the forests of the

Belgian Congo, being found as far south as the range of the Angola,
and to the north and north-west as far as the Bahr-el-Ghazal and
tho German Cameroons They are also found in the interior of

the French Congo and m the Gaboon. They comprise the A fthas
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(Tikv-fiky) of the upper Nile, and of the Niam-Niam country,

the Watttbum (Mbuti, Mambute, Bambutc) of the great Ituri forest,

and the Batua (VVatwa) living to the south of the great curve of

the Congo Kivcr In the vast forest tract lying between the region

of the great lakes and the Atlantic Ocean tncrc are other scattered

tribes of pygmies differing in no essential particulara from these,

and severally known as Afiffi (of the Momfu country)
,
Obongo,

Wochua, Akua, Achan^o (of the prtneh Congo), 'l3a-B<.ngayc

(of Sanga) Boyaeh ancf Bayago (of the Camcroons) Negnllocs

have also been notcxl outside these hmits, e g in the basm of the

upper Kasai, as far east as Lake Tanganyika and even to the north

01 i#ako8 btefanie and Rudolf m Biitisli East Afiica There has

been considerable mixture of the Ncgiilloos with the neighbouring

Bantu peoples, e g Adumas. See

b The alstnbution of the Asiatic pygmies is mainly Oceanic

The following are the three pimcipai tribes (i) The Aetas (Philip-

pine Islands) Tlie name “ Aetas '* is dciivcd from the Malay
word htiam, mcanmg black These little folk dwell m small groups

in the interior of Luzon Island and an to be met with <dso in the

islands of Mindoro. Panay and Negros, and in the norlh-east of

Mindanoa The total numbei of Phihppine Negritoes is about
20.000. (i) Ths Andam»nes$ (Andaman Islands) These live m
isolated groups of fifty to eighty persons They appear to be dying

out, and in 1891 numbered less than 4000 The term ^lincopis

has sometimes been applied to these Negntoes (^) The Sakat

(interior of the Malay Peninsula) Some of these Malay Negritoes

arc also known as Senungs, Menik, Sen-oi and Jembe They live

for the most part 111 small groups of from two to three families

in the Ulu-Papung district alone the pure Negritoes in 1890 num-
bered over 5000 There is much mixture, however with the sur-

rounding Malay population Thus the Mintra and Jakhuns arc

Sakai-Malay cross-breeds In Malacca the Pangyans of Kelantan
and Petani and the neighbouring luiniors aic pure Negritoes,

while the Belcndas are probably cross-breeds Some anthro-
pologists believe that the bakas of the islands on the north-cast

coa«t of Sumatra arc also denv('d from Negritoes

A group of Negritoes—the Karons—^lias also been discovered

m a small area m the north-west coast of New Guinea * Here
also there are Negnto-Papuan cross-brccds Thtne is much diver-

sity of opinion as to whether the recently extinct Kalangs of Java

—

in some respects the most ape-like of all human beings—did or

did not belong to tlic true Negrito race.

There setnv> little doubt that at one time the Negrito element

was fairly widespread tlxroaghout Malaysia, though there is no
positive evidence m support of dc Quatrefages’s contention that

the Negrito race once inhabited a vast domain in liido-oceanic

Asia, extending from New Gumca up to the Persian Gulf, and from
the Malay Archipelago to Japan The Malay Penmsula, and possibly

some parts of India, are the only portions of the Asiatic mainland
where traces of a distinct ncgroia substratum have been discovered

A passing reference may here be made to the Bushmen of South
Africa, whose average height (4 ft. 8 in )

approximates to that of

the true pygmies. Some authorities believe that there is a distinct

ethnical relationslup between the Nc^rillocs and the Bushmen,
though in many respects the* iorc*;t pygmies seem more closely

^Hed to the West African Bantu negroes than to the Bushmen-
Hottentot group Professor ElUot-Smith is, indeed, of opinion that
the pygmies of Ontral Africa aie essentially dwarfed negroes

Schwemfurth, who rediscovered the Akka pygmies of Equatonal
Afnca, believed that they and the Bushmen of South Africa v/ero

the remnants of the aboriginal population of the continent, now
bocoming extinct The Bushmen have totally different character-

wtics from the true pygmies. The steatopygia, the dohchocephalic

cranium, the lozenge-shaped face with its deep wrinkles, the high
protruding cheek-bones, tne narrow oblUpie eyes, the peculiar speech
with its marvellous “ clicks *’ the fawn-yellow skin, the absence of

downy hair on the body, and other characteristics of the Bushmen,
sharply differentiate them from the true forest pygmies

Consideration of the distribution and general characteristics

of the existing pygmy races—^Negrilloes and Negritoes—^has

induced many anthropologists to conclude that we are dealing

with tlie but little modified descendants of an extremely ancient

race—the ancestors possibly of ail the negro tribes Sir W. H
Flower himself, as far back as 1880, stated that he was inclmed

to regard the Negritoes as representmg an infantile, undeveloped,

or primitive form of the iy\ie from which the African n^roes
on the one hand, and the Asiatic Melanesians on the other, with

all their various modifications, may have sprung. If this view

be correct, it seems probable that the members of the pygmy
races are the existing human beings which most closely resemble

primitive man. On the other hand, there are those who regard

* In The Times of June 3, 1910, was reported a discoveiy. made
by an expedition organized by the British Ornithologists'^ Union,
of a filbe of pygmy people (probably Negritoes) in the great snow
mountains of Dutch New Gumea, at an altitude of about 2000 ft.

lllie average height of these pygmies is about 4ft 3 in

the pygmies as a letrograde and degenerative type of the negro

race and therefore of comparatively recent growth. Though
the balance of evidence seems m favour of the former hypothesis,

the question must still be regarded as sub ^udtee. The first

hypothesis would certainly go far to explain the present distn-

bution of the pygmy races If we regard, as many authorities

do, the Indo-Afiican continent, submerged in comparatively

recent geological times by the waters of the Indian Ocean, as

being the original home of primitive man, then it is easy to under-

stand how he migrated from the subsiding Indo-Afncan continent

westw^ard into the heart of Africa, and eastwaid to the Malay
Peninsula by way of the Eastern Archipelago, at that tune

forming part of the mainland Those memliers of the primitive

race v/ho migrated westward arc supposed to have spread over

the larger portion of the continent of Africa They appear to

have divided off mto two main branches, the Negrillo pygmies of

Central Africa and the Bushmen of the southern portion of the
continent These two sub-races appear to have been the abori-

ginal inhabitants of the country, though their direct descendants

have now been driven mto the great forest fastnesses by the more
powerful Bantu races which sprang from the parent stem at a
later date A H Keane, who considers the recently extinct

Kalang pygmie'^ as the aborigines of Java, thinks it probable that

this island was the first region reached by primitive man and
his Miocene precursrir during tho eastward migration from
the subsiding Indo-Afncan continent

General Characters of the Pygmy Races—As regards stature, the
smallest art the African Negnlloes, their average height being

1 38 m (4i ft ) One of the six Mambute Negnllocs brought to
England by Colonel TJarnson m 1906 measured )ust over 34 ft.

Individiiols not exceeding 3 ft are met with, though the midgcls
of one or two pygmat in height, whose existence is indicated m the
eaily Greek writings, must be relc»gate*d to the lealm of mythology
The Philippine Aetas measure i 47 m , while the average height

ol the Sakai and Andamanese is i 49 m
The present writer estimated the witght of six adult Mambnle

pvgmics (four males and tw'O females) from the Ituii foicst, and
found the average weight to be seventy-seven pounds Two of
these, one man and one woman, each weighed only fifty-three
pounds All the pure pygmy tribes—whethci Negnllocb or Negritocs
—m addition to then small size liavc certain well-marked characters
in common The most notable of these are criso, closclv curled
liair, flattened nose, broad at the base, deeply depressed at the
root and with exaggerated development of the aloe nasi, long upper
Up with the mucous raembiane moderately everted, large ape-hke
moath, leccding ehin, pionounced prognathism, abundant fine

woolly hair on the body, brachyccphalic cranium, proportionately
long arms and short le*gs, and a general simian appearance
The colour of the skin shows considerable variation. The paie-

bloodcd African Akkas are of a peculiar dirty reddish-yellow colour,

the Mambute pygmies of the Itun forest have a skin of a deep
chocolate-brown hue, while that of the Oceanic Negritoes is of a
dark browm or blackish colour, differing but little from that of the
surrounding Papuans and Melanesians The eyes of the pygnucs are
often large and stanng, giving a characteristic “ wild appearance "

The abdomen is protuberant in the case of the African pygmies,
but not so in the case of the Oceanic Ncgiitocs The mid-point
of the body is above the umbilicus, instead of being below as m
the case of Europeans and Asiatics Theic is no definite steato-
pygia, though m a few individual c.ises among the black Negrillo
women the buttocks attain considerable dimensions
The feet are larg»* and turned slightly inwards, while the toes arc

relatively longer than those of Europeans In some there is a
tendency for the four smaller toes to diveige from the great toe
Being wonderfully adroit climbers, th^ sometimes make use of

their feet by grasping branches between the great toe and the rest

of the toes
Their clothing is chiefly* conspicuous by its absence The African

pygmies go about, for the most part, quite naked, except for the
occasional presence ot a small covering over the pudenda, the men
wearing a small piece of deer-skm, and tlie women one or two
bunches of green leaves, which they renew daily The resemblance
to the traditional fig-leaf covering is obvious The Andamanese
wear practically no clothing The Karons of New^ Gumea wear
a few strips of bark dangUng from a stnng round the loins The
Negnllocs seldom, if ever, tattoo their body They arc fond of

beads and other articles of adornment
j
the ujiper lips are often

pierced with holes, through which quills are thrust They cut
their short curly hair into all sorts of fantastic patterns, and often
twiBt some of it into peaks mto which they plait feathers.

Pygmy dwcllmgs are extremclv primitive structures. In Africa
they are simply arbours constructed of bent interlaced branches
and plantain leaves, about 7 ft in diameter and 4 ft high, wiih a
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small hole near the bottom, through which the pvgmy cra^^ls on
all fours Ten or twelve of these arbours constitute a village

These arbours arc only temporary habitations, as the pygnucs
arc always moving on to different portions of the forest injpursuit

ot game The Philippine Aetas show the same nomaoic ten-

dencies The dwellings of the Malay Semangs arc mere lean-to*s.

constructed of matted palm-leaves, while the Karons of New
Guinea live m wretched hovels of foliage and blanches, and in

some distucts have no habitations whatever
The pygmies are seldom if ever tillers of the soil The African

forest dwarfs live mainly on the flesh of birds, deer and other animals,
which they shoot with bows and arrows 'Jhey eat white ants,

bee grubs and tiio larvae of beetles, also honey, wild beans and
mushrooms They aie fond of fiuils, paiticularly bananas, which
they obtain from their bigger neighboui*s by bfirtcr or by plunder
They eat tlie vegetables raw, while the meat is broiled in tlie ashes

of the fire until quite dry Their utensils consist solely of a few
clay cooking-pots and gourds for water There is no record of

cannibaUsm among the pygmy races The six Mambute pygmies
brought to England in 1906 soon became acrhraatized They took
most kindly to European diet and clothing At the expiry of

eighteen months they went back to the Itun forest much impioved
in h(‘alth, having each gained on. an average 9 1 lb m weight.
They arc most darmg huniois, and matvs^Uously skdlul archers

Though of small si^e they are well made and agile, and are able

to dart in and out with the greate'^t of ease amongst the tall tangled
vegetation of the tropical woodlands The Batwa, from the south
of the Congo, successfully attack elephants, shooting them with
their tiny poisoned arrows The poison is obtained from the juice

of certain plants, and also fiom decaying animal matter derived

from the putrefaction of ants The Andaman pygmies live ex-
clusively by hunting and fishing

The African pygmies mai ry at a very early age, often when only
nine or ten ycais old Marfiige is simply a question of the par-
chase of the girl from her father, the purchasc-pncc being from
ton to fifteen arrows, occasionally supplemented, m the case of a
dtsirablc wife, by one or two spears or some tobacco A man may
have as many wives as he can afford to buy A mother gives biith
to her olTspnng m the forest, severing tlie navd-cord with her teeth,

and burying tlie placenta in the ground The families arc usually
small, miely exceeding three in number There is great rejoicing

when a boy is bom, while the unlucky girl baby is beaten by her
father with plantain leaves Ihc boys arc often circumcised.
Theie is great affection between ihc husband and the wife and be-
tween the parents and the children The duration of life is short
in the equatorial forests, death usually taking place before the age
of foity The dead arc buiied in graves, the chief's wives being
somctuncs killed and bunod along with hun
Ihc African pygmies have little if any bdicf m life af+er death

They j,ay death is the end of everything They have a vague
belief in Oudah," a sort of pygmy devil, who is responsible for
sudden death and such-like calamities There is no trace of spirit

or ancestor worship The Andaman Islanders liave a vague belief
in a sort of god

—
“ Puluga "—an mvisiblc being who lives m a

large stone house in the sky. and who made all things They also
believe in an evil one, to whom they attribute sickness and death

Ibere is no hereditary duct In many cases a group of pygmies
simply duster round a skilful hunter. In the case of the Alambute
pygmies, a chief is succeeded, not by his son, but by his best friend
There are no gov^ernmcntal laws Murder m the Itun forest is

piinislicd by the next-of-kin lying in wait for the culprit and kiUmg
liim

The NegriUoos aie fond of music and have numerous folk-songs
They also twang on siiingcd bows, and beat drums made of hoUowcd-
oul tree tiunks covered in at the ends with antelope skin They
arc also great dancers, keeping perfect time to the beating of the
drums their bodies going through the most extraordinary contor-
tions They all dance together m a^long hne, which tw ists about
like a snake
The foicst dw^aifs have some idea of drawing, each arrow shaft

having its distinctive carving The Andamanese display a consider-
able degree of intelligence The Karons of New Gumca, on the other
Ixand. seem to lx? of a low type of intelligence
The NegnUoes have acquired a great reputation among the ncigh-

Ixiuimg tribes for their knowledge of poisons and their antidotes.
Their treatment of all pawis and inflammations consists in Unear
scarification of the skin of the affected part They invariably use
sharpened arrow-heads for this purpose

Close observation has convinced the present writer that the
African pygmies are endowed with a high degree of intelligence
Sir Harry Jolmston believes them to be the intellectual superiors
of the big negroes TTiey exhibit vivacity and adroitness, quick-
ness in picking up information and languages, and suriinsing
readiness m grasping the sahent points ot a subject. They are
wonderful mimics, and have a marked sense of humour, making
witty remarks which set the others off iilto peals of laughter They
are as a mlc bright and cheerful in disposition, will sometimes fly

mto sudden fits o< ill tamper and as quickly recover their good
humour. They are cleanly m their habits, have a natural sense of

modesty and refinement, and punctiliously obseiwe the ordinary
decencies of life

The pygmies of the Malay Vcninsiila have a perfectly distinct

language of their own A glossary and grammar with phonetic
rules of the Scn-01 dialect has been published, showing no con-
nexion with any other known language
The African pygmies, for the most i>art, speak a more or less

corrupt form of the language ot the adjacent ncgio tribes, e g
Keswahih Bantu

,
Momfu They hav^c some w ords, how ever, peculiar

to themselves, which may be the fragments of their own ougmal
language. (R, M L

)

PYLE, HOWARD (1853-^ ), ATPencan artist and writer,

was born at Wilmington, Delaware, on the 5lh of March 1853
He was a pupil of tiie Art Students* League, New York, and
first attracted attention by his line drawings after the manner
of Albrecht Durcr. His brilliant work as an illustrator made
him one of the foremost of American artists, his drawings to

illustrate American colonial life, particularly in New England
and New Amsterdam, being especially noteworthy, and he

published a number of b^>oks of fiction, writtcm and illustrated

by himself. He also became prominent in decorative painting,

his works including “ The Battle of Nashville for the capitoI

at St Paul, Minnesota, and T he Landing of Girtcict for the

Essex county aiurt-house, Newark, New Jersey. At his home m
Wilmmgton, Delaware, he established a school of art, instruction

being giatuitous, and many sucres ,ful American illustrators

were edumted there In 1907 How'ard P>le was elected a

member of the National Academy of Design

PYLOME, in Zoology, the name given to the principal opening
(or openings) of the shell (theca, test) of such Protozoa as possess

one. (See Foraminifrra, Radiolaria )

PYLOS (mod Navauno), m ancient geography a town and
bay on the west coast of Messenia, noted chiefly for the part

It played in the Peloponnesian War The bay, roughly semi-

circular m shape, is protected by the island of Sphactena (mod
Sphagia), over 2J m. long from N. to S , and is entered by tw^o

channels, that on the S., some 1400 yds wide, and that on the

N
,
220 yds wide and now almost silted up To the north lies

an extensive shallow basin, called the lagoon of Osman Aga,
originally part of the great harbour but now cut off from it by
a narrow sandbank North of Sphagia is the rocky headland of

Pylos or Coryphasium, called in modem tunes Palaco-Navarmo
or Palaeokastro, from the Venetian rums on its summit.

Originally an island, this headland as in classical times, as now,
connected by a nariow bar with tlie lower promontory of Hagios

Nikolatis on the north, it is now united to tlie mainland also by
the sandbar already mentioned Afost scholars, ancient and
modern, have identified this with the Homeric Pylos, the home of

Neleus and Nestor,and a cave on the north slope of Coryphasium is

pointed out as that in which Hermes hid the stolen cattle of Apollo

But this view presents considerable difficulties, and Stiabo

(vin 348 sqq ) argued that the P> los of Nestor must be the place

of that name m Tnphylia Aller the Dorian migration P>los

declined, and it is relerrcd to by Thucydides (iv. 3) as a

de^^erted heauland in 425 b.c. In May of that year, the seventh

of the Peloponnesian War, the Athenians sent an expedition to

Sicily under command of Eurymedon and Sophocles With
them was the general, Demosthenes, who landed at Corv pha^ium
ivith a body of Athenian troops and hastily fortified it. The
Spartans, who were then invading Attica, withdrew their forces

and attacked them vigorously by sea and land, but were re-

pulsed, and the Athenians were enabled by the arrival and victoiy

of their fleet to blockade on the island of Sphactena a body
of 420 Spartiates with their attendant helots. A truce was
concluded, but peace negotiations were defeated by Cleon (q u.),

who W'as himself appointed to conduct operations with Demos-
thenes. A large body of light troops was landed and drove the

Spartans from their encampment by a well in the middle of the

hsland to its northern extremity Their heroic resistance was
overcome by a rear attack direc ted by a Messenian, who led a

body of men by a difficult path along the cliffs on the east, and the

292 Spartan survivors laid down their arms 72 da> s after the

b^inning of the blockade. Their surrender made a deep im-

pression on the whole Greek world, which had learned to legard
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a Spartan surrender as inconceivable, and to Sparta their loss

was so serioub that the Athenians might have concluded the war

on very favourable terms had they so wished Though Pylos

should have been ceded to Sparta under the terms of the peace

of Nicias (421 B c ) It was retained by the Athenians until the

Spartans recaptured it early in 409 b c. (Diodorus xin 64).

In the middle ciges the name Pylos was replaced by th«\t of

Avarmo (Afiaplvo^) or Navarmo, derived from a body of

Avars who settled there, the current derivation from the Navar-

rese Company, who entered Greece in 1381 and built a castle at

this spot, cannot now be maintPined {Eng Htst Review

^

xx. 307,

XXI 106, Hermathena, xxxi. 430 sqq ) From 1498 to 1821 Navar-

ino was in the hands of the Turks, save at two periods when
It was held by the Venetians, who named it Zonklon In

1821 the Greeks captured the town, situated near the southei n

extremity of the bay, but in 1825 they had to retire before

Ibrahim Pasha. On the 20th of October 1827, however, his

fleet of 82 vessels was annihilated m the Bay of Navaimo by

26 British, French and Russian ships under Admiral Codnngton
(see Navarino, the Battle of)

See W M Leake, Travels in the Morea, \ 398 sqq (London, 1830),

and Peloponnesiaca, 190 sqq (London, 184O)
,
E Curtius, Pelopon-

nesos, u 173 sqq (Ck>tha, 1052) ,
C Bursian, Geographie von Gnechen-

land, 11 175 sqq (Leipzig, i808); Pausanias iv 30, and the com-
mentary in J G Frazer, Pausanias’s Description of Greece, 111. 456
sqq

,
V 608 sqq (London, 1898) ,

G Clark, Peloponnesus, 214 sqq
(London. 185^, W Vischer, Erinnerungen und Eindrucke aus
Griechenland, 431 sqq (Basel. 1837), G Grote, History of Gieece,

pt 11 ch 52, G Gfiechtsche Geschichte, m 1086 sqq
,
F M

Cornford, Thucydides mythistoricus, 82 sqq (London, 1907) flic

operations at l^ylos, described by Thucydides iv 2-4 1, have been
discussed on the basis of personal observation by Dr G B Grundy
{Journal of Hellenic Studies, xvi i sqq

,
Classical Review, i 371 sqq

,

XI 155 sqq, 448, fHS xvm 232 sqq) and Piofessor R M
Burrows (J H,S xvi 55 sqq

,
C R, \i 1 sqq

, J H S xvm.
147 sqq 345 sqq , C R xix 129 sqq

)
Though ditfering on many

points, they agree in thinking (i) that the island of Sphagia is the

ancient Sphacteria, Palaeokastio the ancient Corypliasiuin or

Pylos, (2) that m 425 B c the lagoon of Osm«in Aga was navigable
and communicated by a navigable channel with the liay of Navar-
mo, (3) that Thucydides, if the MS reading is correct, under-
estimates the length of the island, which he gives as 1 5 stades instead
of 2^ (nearly 5 ni ), and also the breadth of the southern channel be-

tween it and the mamlaiid Cf J H S xx 14 sqq ,
xxvii 274 sqq ,

and Frazer’s summary {op cit. v. 008 sqq). (M N T)

PYM, JOHN (1584^1643), English statesman, was the son and
heir of Alexander Pym, of Brymore, Somersetshire, a member
of an ancient family which had held this scat m direct male
descent from the time of Henry' III He matriculated as a com-

moner at Broadgates Hall (now Pembroke College), Oxford, m
1599, and entered the Middle Temple m 1602 He acquired

a sound knowledge of the law, and became receiver-general of

the king’s revenue for Wilts, thus gainmg a valuable insight

into busmess and finance He was returned to parliament as

member for Caine in 1614 and again in 1621 He at once became
conspicuous in the struggle between Crown and parliament.

To the committee appointed to consider the state of religion he
made his first great speech on the 28th of November 1621.

He held fast to the Elizabethan principle ihat tlie Roman
Catholics should be subjected to disabilities, not because of

their religion, but because of their politics He therefore moved
that a special commission for the suppression of recusancy should

be appointed, and that an association, after the model of those

formed under Elizabeth, should be entered into for defence of

the king’s person and for the execution of the laws concerning
religion. Pym supp>ortcd Sir Edward Coke in the remonstrance
on the prevailing discontents, and was a chief promoter of the
petition which incurred James’s violent displeasure, and of the

Commons’ answer defending their privileges, which was after-

wards torn from the records by the king’s own hand On the

dissolution of parliament which immediately followed, Pym,
with other “ ill-tempered spirits,” was arrested in January
1622, and was confined first to his house in London, and then
to Brymore He associated himself with the party of P'rancis,

4th earl of Bedford, was returned for Tavistock m 1624, and
represented this borough m all the ensuing parliaments. He

supported Eliot m urging war against Spam for the defence of

Protestantism and the Palatinate, and showed throughout his

career, as far as his attention was ever directed to foreign policy,

a steady inclination in favoui of Franc e

In the parliament of 1625 he continued his campaign against

the Roman Catholics, and drew up with Sir Edwin Sandys the

ai tides against them, and the petition to the king for the direct

execution of the penal laws In the parliament of 1626 he was
the chief mover, in Apiil, in the prosecution of Richard
Montagu, who had advocated Romish doctrines On the 8th

of May he was manager of Buckingham’s impeachment, when it

was his special duty to press articles ix
, x ,

xi
,
relating to the

improper distribution of rewards and honours. In the third

parliament of Charles I
,
in 1628, Pym overruled Eliot m de-

ciding that Buckingham’s impeachment should now be sub-

ordinated to the struggle on general grievances He zealously

pushed on the Petition of Right, resisting on the 20th of May
the clause added by the Lords to safeguard the king’s “ sove-

reign power,” declaring that ” he knew not what it was ” On
the 9th of June he carried up to the Lords the impeachment of

Roger Manwarmg, and delivered a famous speech in which he
expounded the fundament?! principles which guided his policy.

“ Histones,” he said, ” are full of the calamities of whole
states and nations [when] one part seeks to uphold the old
form of government and the other part to introduce a new
liut it IS equally true that time must needs bring about some
alterations Those things only are eternal which are con-
stant and uniform Ihertfore it is observed by the best writers

on this subject, that those commonwealths have been most durable
and perpetual which have often refoimed and recompensed them-
selves accordmg to their first mstitution and ordinance.”

On the nth of June he joined in the attack upon Buckingham,
whom he legarded as the “ cause of all these grievances ” On
the 27th of Januaiy 1629 he was reporter of the committee on
religion, and declared that convocation was dependent upon
parliament He again, in February 1629, differed from Eliot,

who treated the dispute about tonnage and poundage as a point

of privilege, declaring that “ the liberties of this house are m-
ferioi to the liberties of the kingdom,” and desiring to deal with
It on higher ground as a breach of law and the constitution He
took no part in the subsequent disturbance in the house, and
his name m not mentioned as actively resisting Charles’s arbi-

trary government during the eleven years which followed the

dissolution At this period the state of public affairs may well

have appalled the most hopeful and the most patriotic, but there

seems no sufficient authority for the belief that I^m, with

Hampden and Cromwell, actually embarked for New England
and were prevented from sailing by orders from the govern-

ment An allusion, how'ever, to a similar plan formed ” by
some very considerable personages,” ” diverted by a miraculous

providence,” is made in a sermon by Thomas Cave in 1642

Pym himself was directly interested in the colonies, being

patentee of Connecticut and Providence, and of the latter

company also treasurer, and there can be little doubt that

like other leaders of the opposition during this period, he
regarded America as a possible refuge

On the assembly of the Short Parliament on the 13th of April

1640, Pym was the acknowledged leader ‘‘ Whilst men gazed

upon each other,” says Clarendon (Htst, 11. 68),
” looking who

should begin (much the greater part having never before sat in

parliament), Mr Pym, a man of good reputation . who had
been as long in these assemblie.s as any man there living, broke

the ice.” On the 17th of April he made a great speech ot nearly

two hours, m which he enumerated the national grievances,

deplored almost in the words of Bacon ” the interruption of

that sweete communion which ought to be betwixt the king and
bus people 111 matters of grant and supply,” pointed out the

practical injury inflicted on commerce and every sort of enter-

prise including colonial expansion by illegal and . rbitrary tax-

ation, and concluded by asking the Lords to join in finding

out causes and remedies. His words made a deep impression.

On the 27th of April he resisted tlie grant of supply, and when
the Lords passed a resolution that supply should precede the
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discussion of grievances, Pym, as manager of the Commons,
on the I St of May, read them a severe lecture on the breach of

privilege they had committed. Finally, on the 4th, it was
resolved that Pym should next day petition the king to make
terms with the Scots, to avoid which Charles summarily
dissolved the parliament.

All the energies of Pym were now concentrated on obliging

Charles to summon another parliament. He was the author of

the petition of the twelve peers to the king for redress of griev ances

and for calling a new parliament, by the wide distribution

of which an appeal was made to the nation, and he was the pro-

motor of the petition signed by 10,000 citizens of London In

company with Hampden he rode through the provinces, rousing

and organizing public opinion. Meanwhile Charles’s attempt

to implicate Pym in treasonable communications with the

Scots, though there is little doubt that they existed, met with

complete failure Thus, when the king was forced to call the Long
Parliament on the 3rd of November, Pym was its ac knowledged
author and leader His great work was now, as he conceived

it, to save the national liberties and the national religion

Clarendon {Hut 111 2) lecords some “ sharp discourse ” of Pym
with himself at this time, “ that they had now an opportunity

to make their country happy by removing all grievances

and pulling up the causes by the roots, if all men would

do their duties ” He had seen Vane’s notes of Strafford’s

speeches at the council when he had advised the subduing of

“ this kingdom ” by the Irish army, and on the 7th of November,
after declaring to the house the dangerous designs then on foot,

Pym moved for a sub-committee to examine into Strafford’s

conduct in Ireland. The latter’s sudden arrival at London on
the 9th with the intention of instantly impeaching the popular

leaders of treason was met by Pym with corresponding quickness

and resolution. On the nth, alter a debate of four hours in the

Commons, by his directions with locked doors, he carried up
Strafford’s impeachment to the Lords, and by this great stroke

rendered him at once powerless.

On the 16th of December he moved the impeachment of

Laud, whom he joined with Sti afford as conspiring to subvert

the government of the kingdom, and carried up the articles to the

Lords on the 26th of February 1641 He was the chief pro-

moter of the case against Strafford, while the attempts of the

queen to gain him over were without result, and on the 28th of

January 1641 he brought up to the Lords the list of charges

On the 23rd of Maich he opened the case, when he argued that

to attempt to subvert the laws of the kingdom was high treason,

and delivered a violent denunciation against the fallen minister,

attributing to him systematic cruelty, avarice and corruption.

He soon afterwards heard of the army plot, and the necessity

of destroying Strafford became more apparent. He now dis-

closed Vane’s notes To the attainder, which was at this stage

resolved upon, he was opposed (smee he clung to the more judi-

cial procedure by impeachment), but when overruled he sup-

ported it, at the same time procuring that the legal arguments
should not be interrupted. He delivered his final speech on
the 13th of April, a great oratorical performance, when he
again appealed to the Elizabethan political faith and to that

of Bacon, who had so severely censured any action which divided

the king from the nation The man who violated this union
was guilty of the blackest treason. “ Shall it be treason,” he
asked, ‘‘ to embase the King’s com though but a piece ... of

sixpence . . . and not to embase the spirits of his subjects
, to set

a stamp and character of servitude upon them ? ” Towards
the end of his tremendous indictment of Strafford, Pym broke
down, fumbled among his papers, and lost the thread of his

argument. But his temporary failure did not diminish the

force and effect of his words, all the more impressive because
actually spoken in the presence of the sovereign, “ I believe,”

wrote Baillie {Letter$y 1 348), the king never heard a lecture of

so free language against that his idolized prerogative.”

Attempts were now once more made to gam over Pym to

the administration. He had two interviews with the king,

but without result, and Charles agam determined to resort to

force. On the 2nd of May he endeavoured to get possession

of the Tower On the 3rd the Protestation, on Pym’s motion,
was taken by the Commons withui closed doors, and afterwards

circulated in the country, and on the 5th Pym disclosed the

army plot These incidents decided the struggle and Strafford’s

fate The Lords immediately passed the attainder, together

with the bill for making parliaments indissoluble without
their own consent. Soon afterwards were swept away those

institutions of Tudor growth which had become the chief in-

struments of oppression, the council of the North, the court of

high commission, and the star chamber, while the Crown aban-
doned the claim to levy customs without consent of parliament
Meanwliile Pym had ^so taken the lead in the religious con-

troversy. Durmg the dispute between the two houses on this

question on the 8th and 9th of February 1641, while supporting

the London petition for the abolition of the bishops, he had
declared his opinion that ‘‘

it was not the intention of the House
to abolish episcopacy or the Book of Common Prayer, but to

reform both wherein offence was given to the people.” This,

no doubt, expressed his real intentions and policy. When,
however, it became clear that the bishops were merely the

nominees of the king to cany out “ innovations in religion
”

and preach arbitrary government, Pym was easily persuaded to

support their abolition, and voted in opposition to the moderate
party for the Root and Branch Bill of May 1641, and agam for

taking away their votes in October But in his “ Vindication,”

published in March 1643, he especially states that his action

with regard to the bishops in no way concluded me guilty

of revolt from the orthodox doctrine of the Church of

England
”

The first act in the great political struggle had ended m the

complete triumph of Pym. His chief care now was to defend
the parliament from violence, since this was the only method
of retaliation left at the king’s disposal Through the medium
of the countess of Carlisle, Charles’s plans were regularly dis-

closed to Pym. In June he heard of the second army plot,

and on the 22nd he earned up the ten propositions to the Lords,

requestmg their concurrence m effecting the disbandment of

the armies and the removal of evil counsellors. After Charles’s

departure for Scotland, Pym served on the committee for defence,

appointed on the 14th of August, and was chairman of the

committee which sat durmg the recess from the 9th of September
to the 20th of October to watch the progress of affairs and com-
municate with Scotland On the latter day letters arrived

from Hampden, who had accompanied Charles, with news of

the “ incident,” and immediate measures were taken to guard

the parliament, by bringing up the tram-bands. On the 30th

Pym revealed lus knowledge of the second army plot. On the

ist of November came news of the Ulster insurrection, which

created a serious difficulty for the parliament, when it was finally

declared, at Pym’s instance, that if the king did not change his

advisers parliament would provide for the needs of Ireland m-
dependently. On the 22nd of November Pym made a great

speech on the Grand Remonstrance, of which he was the chief

promoter, when he referred to plots “ very near the king, all

driven home to the court and popish party
”

Charles returned on the 25th He immediately substituted a

force commanded by Dorset for the guard already placed at

Westminster, but was compelled to withdraw it, and on Pym’s

motion the house appointed its own watch Everything

now pointed to the advent of a frightful catastrophe Charles

appointed Lunsford to the Tower, rejected the Grand Remon-
strance and the Impressment Bill, and began to assemble an

armed force. In consequence Pym urged, but unsuccessfully,

on the 30th of December the summonmg of the tram-bands to

guard the parliament, and moved the impeachment of tie

bislops, who had declared the proceedmgs of the parliament

to be sinful and illegal. At the critical moment, however, Charles

wavered. He renewed his offer to I^m of the excliequer on

the ist of January 1642, and this meeting with a refusal, oragam

drawing back himself, he determmed on the impeachment of

the five members on the 3rd of January. The latter had been
XXII 22 a
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forewarned of the kind’s plans^ and when on the 5th he entered

the House of Commons with an armed band to sei/c them,

they had removed themselves m safety (see Lenthai, William).

Charles’s first look on entering was for his great opponent, and
he was greatly disconcerted at not finding him in his usual

place. To his question “ Is Mr Pym here ? ” there was no
answer, and nothing remained but to retreat with his mission

completely unachieved

Ihe second act in the great national drama had thus, as the

first, ended m a victory for Pym. On the nth, with the other

members, he was escorted m triumph back to Westminster,

and while the other four stood uncovered, Pym returned

thanks from his place to the citizens On the 25th of January
he delivered a great sfcech to the Lords on the perils attending

the kingdom, and referring to their hesitation on the subject

of the milit.a, declared that he should be sorry that history

si oiild have to relate that the House of Peers had had no
part in the preservation of the state in the present extremity

,

of danger The Commons ordered his speech to be printed,
|

rnd It provided the chief material for the paper war between
,

Charles and the parliament which now followed Still en- '

deavouring to pvoid a complete breach of constitutional forms,

Pym cau^eid to be added to the resolut'on of the Commons on

the 20th of May 1642, which declared that “ the king intends

to make ^ar against the parliament,” the words seduced by
wicked counsel

”

When war broke out, Pym remained at headquarters in

control of the parliament r.nd executive, and on the 4th of Juh
was appointed to the committee of safety which directed the

mo\cments of the parliamentary forces His attitude was firm

but moderate He opposed the attempt to prevent Colepepper

giving the king’s message to the house on the 27th of August
j

On the 20th of October, upon Charles refusing to accept the
|

petition of the parliament and advancing towards London, Pym
proposed the parliamentary covenant, and that those w'ho refused

It should be cast out of the House ” He succeeded m over-

coming the opposition in the city to the heav>^ taxation now im-

posed On the loth of November, after Edgehill, he spoke in

support of the negotiations for peace, at the same time v arning

the Citizens that “ to have printed liberties and not to have liberty

m truth and realities is but to mock the kingdom ” In Feb-

ruary 1643 he still showed an inclination for peace, and dunng
the negotiation of the treaty at Oxford supported the disband-

ment of the armies When it was evident that peace would not

be secured, he proposed in order to carry^ on the war an excise,

hitherto unknown m England, which met with the same violent

hostility afterwards aroused by ^^ alpole’s scheme In March

on the military campaign, and was the first occasion on which
the two nations had united m public action, closes Pym’s great

career lie was made master of the ordnance on the 8th of

November, but died on the 8th of December at Derby House,
where he resided. On the 15th of December he received a public

funeral in Westminster Abbey, whence his body was ejected

at the Restoration A sum of £10,000 was voted by the par-

liament to pay P^'m’s debts and provide for his family. About
1614 Pym married Anne Hooke, or Hooker (d 1620), by whom
he had five children, including two sons, Alexander, who died

unmarried, and Charles, who was created a baronet, this t.tle,

together with Pym’s male line, became extinct in the person

of Pym’s grandson Charles in 1688, Brymore then passing to

his sistei Marv, wife of Sir Thomas Hales, Bait

Pym had little of the PViritan in his character or demeanour.
His good humour, humanity and cheerfulness m all circum-

stances, “ his pleasant countenance and sweet behaviour,

were marked characteristics, the aspersions, however, on his

morals, as well as the accusations of bribery, are completely

unsubstantiated and discredited IIis death came as an irre-

parable loss to the parliamentary cause “ Since Pym died,”

writes Baillie {Letters, li 216), “not a state head among them,
many very good and able spirits, but not any of so great and
comprehensive a braine as to manage the multitude of weigh tie

affaires as lyes on them ” He was one of the greatest leaders

that the House of Common has produced, a most capable man of

business, and indefatigable m assiduous attention to its detaib

He possessed great tart m influen( ing the conduct of the house
and in removing personal jealousies on critical occasions, and

he excelled as a party leader in choosing and directing the course

of policy, and m keeping his followers united and organized m
Its prosecution, as well as in stimulating and guiding popuLar

opinion outside in its support The frequent appeals to the
nation by protestations, oaths of association and popular peti-

tions, were a very striking feature in Pym’s policy, one of the

chief sources of his strength, and new m English history. We
may indeed perhaps see in these and in the canvassing of con-

stituencies conducted by Pym and Hampden the beginnings

of party government His eloquence lay rather in the clear-

ness of his expression and in the depth and solidity of his ideas

than in the more showy arts of oratory Much of his success

as a leader was the result of the confidence inspired by his

high character, his well-tried courage and resolution at critical

moments, his skill and vigilance m unmasking and frustrating

the designs of the opposite faction But Pym was not only great

as a party leader; he had the real instinct of construction, the

true test of the state'^man This construction, he believed, m the

he published a “Dcdaration and Vindication” of his public

conduct, in which he threw the whole blame of the appeal to

arms on the opposite party, and expressed his fidelity to the

Oiurch and constitution. In May he entered, together with the

other leaders, into resultless negotiations with the queen, and on
the 23rd he took up her imprachment to the Lords In June
he reported on Waller’s plot, which exposed the insincerity of

Charles’s negotiations, and on the 26th of June wrote a “ sharp

letter ” to Essex on his inaction In July, after the defeat I

at Adwalton Moor, he prevented the house from again initiating
|

negotiations for peace, which he declared “ full of hazard ancl I

full of danger,” and on the 3rd of August, after having visited

Essex at Kingston, persuaded him to separate himself from
the peace propositions of the Lords and to march to relieve

Gloucester. He thus incurred the hatred of the peace party,

and on the 9th of August a mob of women surrounded the house
calling for Pym’s destruction, and were not dispersed without

some bloodshed

Pym had already, on the 3rd of January, proposed to the

house an alliance with the Scots, and the Royalist victories

now induced parliament to consent to what had before been re-

jected The estabhshment of Presbyterianism was accepted

by Pym as a disagreeable necessity, and he was one of the first

to take the covenant on the 25th of September This alliance,

which was afterwards destined to have so decisive an influence

spirit of genuine conservatism, must always be progress along

I

the lines of natural development, and not by the methods of

I

revolutionary or extraneous innovation It was Pym’s chief

charge against Charles, Strafford and Laud that they had
arrested this progress, and were thus leading the nation to rum
and dissolution Such was the theory and conviction, inherited

from Bacon and passed on to Halifax and Burke, which underlay

and inspired Pym’s policy

The article on Pym by S R Gardiner, m the Dtct Nat, Btog
with Its references to authorities, must be supplemented by
the same author's Htst of England and of the Civil War Pj^m's
life has also been written at length by J Forster in Lauliicr's

Cabinet Cyclopaedia, Eminent British Statesmen, vol 111 , and by
Wood in A th oxon ui 72, who adds a list of Pym's printed speeches
His character, drawn by Claurendon, Hist m 30 and vu 409, is

inaccurate and obviously prejudiced. Sec also J. Forster's Grand Re-
monstrance, Arrest of the Five Members, Life of Sir J Eliot, Verney's
Notes of the Long Parliament, Whitclocke's Memorials (needing
corroboration of other authorities)

,
R BaiUie's Letters

,
Eng Hist

Rev xvn 736; Rushworth's Collections; Thomason Tracts, E 153
(10), 03 (8), 172 (14). i6i| (3), 200 (13) (26) (37) (49) (t>5)» 199 (24) {49).

78 (13), Somers Tracts, \v 217, 355, 461, 466; Affaniae and Death s

Sermon, by C. Fitzgeffrey; Add, MjS Brit Mus. 14,827; 11,692,
Lords and Commons Journals There are a large number of refer-

ences to Pym in Calendars of State Papers Dorn, 1619-1643, and
Colonial Senes 1574-1660, and m the Hist, MSS Comm* Series;

but the supposed noteliook of Pym, mentioned in Rep, \ 4pp.
vi 82, has been shown by Gardiner to bo that of another person
{Eng Hist Rev

, Jan 1895* P« ^^95)* (P* C. Y.)
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PyRAMID, the name for a das*; of buildings, first taken from

a part of the structure/ and mistakenly applied to the whole of

it by the Greeks, which has now so far acquired a more definite

meaning m its geoinetrical sense that it is desirable to employ
It in that sense alone A pyramid therefore should be under-

stood as meaning a building hounded by a polygonal base and

plane triangular sides which meet m an apex - Such a form of

architecture is only known in Middle Egypt, and there onl)

during the period from the IVth to the Xllth Dynasty (before

3000 B c )—having square bases and angles of about 50*^ In

other countries various modifications of the tumulus, barrow 01

bunal-hcap have arisen which have come near to this type, but

these when formed of earth are usually circular, or if square

have a flat top, and when built of stone are always in stejps or

terraces The imitations of the true Egyptian pyramid at

Thebes, Meroe and elsewhere are puny hybrids, being merely

chambers with a pyramidal outside and porticoes attached,

and the structures found at Cenchreae, or the monument of

Caius Scstius at Rome, are isolated and barren trials of a type

which ne\er could be revived * it had run its course in a country

and a civilization to which alone it was suitable

The origin of the pyramid type has been entirely^ explained

by the discovery of the various stages of development of the

tomb. In prehistoni times a square chamber was sunk in the

ground, the dead placed m it, and a roof of poles and brushwood
overlaid with sand covered the top The 1st Dynasty kings

developed a wooden hn ng to the (hamber, then a wooden
chamber free-standing in the pit, with a beam roof, then a
stairwiiy at the side to descend, then a pile of earth held m by

a dwarf wall over it. By the Illid Dynasty this dwarf wall

had expanded into a solid mass of bru kwork, about 280 by 150 ft

and 33 ft. high This was the mastaba type of tomb, with a

long sloping passage descending to the chamber far below it

This pile of brickwork was then copied in stonework early m the

lllid Dynasty (Saqqara^ It w^as then enlarged by repeated

heightening and successive coats of masonry. And lastly a
smooth casing was put over the whole, and the first pyramid

|

of the pyramids which have been found nienlioned on monu-
ments (mostly m tombs of the priests) is given m Lieblem’s

Chronology, p. 32. The pyramid was never a family monu-
ment, but belonged— like all other Egyptian tombs- to one
pcTson, members of the royal family having sometimes lesser

I py^ramids adjoining the king’s (as at Khufu’s), the essential

I

idea of the sole use of a tomb was so strong that the hilJ ot

Gueh IS riddled with deep tomb-shafts for separate burials,

often running side by side 60 or 80 ft deep, with only a thin

wall of rock between, and in one place a previous shaft 1ms

been partially blocked w'lth masonry, so that a later shaft could

be cut partly into it, macled with it like a twin-crystal.

The usual construction of pyramids is a mass of masonry
composed of horizontal layers of rough-hewn blocks, with a small

amount of mortar, and this mass in the later forms became more
and more rubbly, until in the Vlth Dynasty it was merely a
(clliilai system of retaining walls of rough stones and mud,
filled up with loose chips, and in the Xllth Dynasty the bulk

w'as of mud bricks. VVhatever was the hidden material, how-
ever, there was always on the outside a casing of fine stone,

elaborately finished, and veiy well jointed, and the inner cham-
bers were of similarly good work. Indeed the construction was

I in all cases so far sound that, had it not been for the spite of

j

enemies and the greed ot later builders, it is probable that every

pyramid would have been standing in good order at this day.

The Ctibings were not a mere “veneer** or “film,** as they

I

have been called, but were of massive blocks, usually greater

in thickness than m height, and in some cases (as at South
Dahshur) reminding the observer of horizontal leaves with

sloping ^ges.

I

Inside of each pyramid, always low' down, and usually bc-

I

lowr the ground level, w'as built a sepulchral chamber, this was
reached m all cases by a passage from the north, sometimes
beginnmg m the pyramid face, sometimes descending into the

rock on which the pyramid was built in front of the north side.

This chamber, if not cut in the rock altogether (as in Menkaura’s),

or a pit in the rock roofed wuth stone (as in Khafra’s), was built

appeared (Medum)
It IS certain that the pyramids w'cre each begun with a

between two immense walls \>hjch served for the east and w'est

sides, and between w'hich the north and south sides and roofing

definite design for their size and arrangement, at least this i^

plainly seen m the two largest, where continuous accretion

(such as Lepsius and his followers propound) would be most
likely to be met with. On looking at any section of these build-

ings It will be seen how impossible it would have been for the

passage 1 to have belonged to a smaller structure (Petrie, 165)

The supposition that the designs were enlarged so long as the

builder’s life permitted was drawm from the compound mas-

tabas of Saqqara and Medum, these are, however, quite dis-

tmet architecturally from true pyramids, and appear to have
been enlarged at long intervals, being elaborately finished with

line casing at the close of each addition.

Arouncl many of the pyramids peribolus w'alls may be seen,

and it is probable that some enclosure originally existed around

each of them At the pyramids of Gizeh the temples attached

to these mausolea may be still seen. As m the private tomb,

the false door which represented the exit of the deceased person

from this world, and towards which the oflermgs were made,
w'as always on the west wall m the chamber, so the pyramicl

was placed on the west of the temple in which the deceased
!

king was worshipped. The temple being entered from the

east (as m the Jewish temples), the worshippers faced the w'est,
i

looking to^vards the pyramid m which the king was buned
Priests of the various pyramids are continually mentioned during

the old kingdom, and the religious endowments of many of the

priesthoods of the early kings were revived under the Egyptian
renaissance of the XXVIth Dynasty and continued during

Ptolemaic times. A list of the hieroglyphic names of nmetcen
I The vertical height was named by the Egyptians ftr-em-us

(see E. Revillout, Rev, Eg,, 2nd year, 305-309), hence tke Greek
iorm pyrantts, ph pyramtdes (Herod.) > unaltered m the Enghsh
of Sandys (X6i5)j^ from which the singular pyranud was formed.

* For figures of geometrical pyramids see Crystaixocrapuy,
and for their mensuration see Mensuration. 1

stood merely in contact, but unbonded The gable roofing

of the chambers was formed by great sloping cantilevers of

stone, projecting from the north and soutli walls, on which they

restc'd without pressing on each other along the central ridge,

thus there was no thrust, nor were there any forces to disturb

the building, and it was only after the most brutal treatment,

by which these great massc's of stone w'ere cracked asunder, that

the principle of thrust came into play, though it had been pro-

\ ided for m the slopmg form of the roof, so as to delay so long

as possible the collapse of tl e chamber. This is best seen m
the pyramid of Pepi (Petrie), opened from the top right through
the roof Sec also the Abusir pyramids (Howard Vyse) and the

king’s and queen’s cliambers of the great pyramid (Howard
Vyse, Piazzi Smyth, Petrie). The roofing is sometimes, per-

1 aps usually, of more than one layer; in Pepi’s pyramid it is

of three layers of stone beams, each deeper than their bieadth,

resting one on another, the thirty stones weighmg more than

30 tons each. In the king’s chamber (Gizeh) successive hori-

zontal roofs w'ere interposed between the chamber and the final

^ble roof, and such may have been the case at Abu Roash
(Howard Vyse).

The passages which led into the central chambers have usually

some lesser chamber m their course, and are blocked once or

oftener with massive stone portcullises. In all cases some part,

and generally the greater part, of the passages slopes down-
wards, usually at an angle of about 26®, or i in 2. These pas-

sages appear to have closed externally with stone doors

turning on a horizontal pivot, as may be seen at South Dahshur,
and as is described by Strabo and otners (Petne) This suggests

that the interiors of the pyramids were accessible to the priests,

probably for making offenngs, the fact of many of them having

been forcibly entered otherwise does not show that no practi-

cable erltrance e\.stcd, but merely that it was unknown, as.



684 PYRAMID
for instance, in the pyramids of Khufu and Khafra, both of

which were regularly entered m classical times, but were forced

by the ignorant Arabs

The pyramids of nearly aU the kin^s of the IVth, Vth and Vlth
Dynasties are mentioned in inscriptions, and also a few of later

times X'he first which can bt, definitely attributed is that of

Khufu (or Cheops), called ‘‘ the glorious,'^' the great pyramid of

Fig. I.—Pyramid of Medum (Meidoun).

Gizeh. Dad-ef-ra, who appears next to Khufu in the lists, had his

pyramid at Abu Roash Khafra rested in the pyramid now known
as the second p3rramid of Gizeh Menkaura*s pyramid was called

Of the architectural peculiarities of some particular pyramids
some notice must now be given The pyramid of Medum (figs i, 2)

was the first true pyramid It was begun as a mastaba, AA, like

other such tombs, such as that of King Netcr-khet at Beyt Khalaf
This mastaba was then enlarged by heightening it and adding a
coating, and this process, repeated seven times, resulted in a high
steiipcd mass of masonry. Such had been made before, at the step-

pyramid of Saqqara, but for the first time it was now' covered with
one uniform slope of masonry from base to top, and a pyramid
was the result The chamber is peculiar for being entered by a
vertical shaft in the floor The ^cat pyramid (fig 3) of Gizeh
(Khufu 's) IS different in its internal arrangements from any
other known The pyramid covers upw'ards of 13 acres, and is

about 150 ft higher than St Paul's Cathedral As compared with

St Peter's, Rome, it covers an area which is as 29 to 1 1, or nearly
three times as much, and it is 50 ft. higher The greater number
of passages and chambers, the hi^h finish of parts of the work, and
the accuracy of construction all distinguish it The chamber which
IS most normal in its situation is the subterranean chamber, but
this is quite unfinished, hardly more than begun The upper
chambers, called the “king’s" and “queen's," were completely
hidden, the ascending passage to them having been closed by plug-

ging blocks, which concealed the point where it branched upwards
out of the roof of the long descendmg passage Another passage,

which in its turn branches from the ascending passage to the queen's

chamber, was also completely blocked up The object of having
two highly-finished chambers in the mass may have been to recelv^

the king and his co-regent (of whom there is some historical evidence)

and there is very credible testimony to a sarcophagus having existed

in the queen's chamber, as well as in the kind's chamber On the

details of construction in the great pyramid it is needless to enter

here, but it may be stated that the accuracy of work is such that
the four sides of the base have only a mean error of six-tenths of an
inch m length and 1 2 seconds in angle from a perfect square,^

Fig 2—Pyramid of Medum.
" the upper,** being at the highest level on the hill of Gizeh The
lesser pyramids of Gizeh, near the great and third pyramids, belong
respectively to the families of Khufu and Khafra (Howard Vyse)
The pyramid of Aseskaf, called " the cool," is unknown, so also is

that of Userkaf of the Vth Dynasty, called the “ holiest of buildings
'*

Sahura's pyramid, the north one of Abu sir, was named “ the rising

soul," much as NeferaSrkara's at Abusir was named " of the soul.^'

Kaenuser's pyramid, “ the firmest of buildings," is the middle
pyramid of Abusir The pyramid of Menkauhor called " the
most divine building," is somewhere at Saqqara Assa's pyramid
IS unidentified; it was " the beautiful " Unas not only built the

mastaba Farun, long supposed to be his pyramid, but had a pyra-

mid called " the most beautiful of buildings " at Saqqara, which
was opened m i88i (see Recuetl des travaux, by M Maspero, 111

,

for those opened at Saqqara) In the Vlth Dynasty the " pyramid
of souls," built by Ati (Rauserka), is unknown That of Teta, " the

most stable of buildings," was opened at Saqqara in 1881, as well

as that of Pcpi (Rameri), " the firm and beautiful." The pyramids
of Rameren, “ the beautiful rising," and of Neferarkara, " the firm

life," are unknown Haremsaf's pyramid was opened at Saqqara
in 1881 Of the last two kings of the Vlth Dynasty we know of

no pyramids In the Vllth or Vlllth Dynasty most probably the

l^k pyramids of Dahshur were erected In the Xlth Dynasty
the pyramid, “ the most glorious buildmg," of Mentuhotep IL is

i

at Deir el Bahn, and the mud p5rramid of one of the Antef kings is •

known at Thebes. In the Xllth Dynasty the pyramids, the " lofty

and beautiful " of Amenemhat I and " the bright ** of Usertesen II
,

!

are knownm mscnptions, while the pyramid of Senusert I. is at Lisht,

that of Senusert IL is at lUahun, that of Senusert III at Dahshur
(N brick), and thebrick pyranud at Howara is of Amenemhat III

,

who built the adjoining temple.

The second pyramid of Gizeh, that of Khafra, has two separate
entrances (one in the side, the other in the pavement) and two

f y 999 400 too nti

(From Vysc’s Pyramids ofGhiteh )

Fig 3 —Section of Great Pyramid.

^ With respect to the construction of this and other pyramids, see

Howard Vyse ; on measurements of the inside of the great pyramid
and descriptions, see Piazzi Smyth , and on measurements in general

mechamcad means, and theories, see Petne
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chambers (one roofed with slabs, the other all rock-hewn), these
chambers, however, do not run into the masonry, the whole bulk
of which IS solid so far as is known. This pyramid has a part of

the original casing on the top, and it is also interesting as having
the workmen's barracks still remaining at a short distance on the

west side, long chambeis callable of housing about 4000 men The
great bulk of the rubbish from the work is laid on the south side,

forming a flat terrace level with the bas^', and covering a steep rock
escarpment which existed there Ihc waste heaps tiom the great

pyramid were similarly lipped out over the cliff on its northern side

Ihus the rubbish added to the broad platform which set off the
appearance of the pyr^ mids, and it has remained undisturbed in

all ages, as there was notlimg to be got out of it The third pyramid,
that of Menkaura, was cased around the base with red granite
for the sixteen lowest courses The d« sign of it has been enlargcjcl

at one bound from a small pyramid (such as those of the family
of Khufu) to one eight times the size, as it is at present, the passages
needed thertforc to be altered But there is no sign of gradual
steps of enlargement the change was sudden, from a comparatively
small design to a large one The basalt sarcophagus of this pyramid
was ornamentt^d with the panel decoration found on early tombs,
unlike the granite s<ircophagi of the two previous pyramids, which
are plain Unhappily it was lost at sea in 18^8
An additional interest belongs to the third pyramid (of Menkaura)

owing to its chamber being ceiled with a pointed arch (fig 4)
But it is not a tiue arch, the
stones being merely cantilevers
opposite to each other, with the
underside cut to the above form
(see fig s)

Farther south are the pyra-
mids of Abusir, described 111 the
work of Colonel Howard Vyse,
and since excavated by the Ger-
mans Next come those of

Saqqara The construction of

the stq^-pyramid or cumula-
tive mastaba has been noticcsi

above , its passages are very
peculiar and intricate, winding
around the principal chamber,
which IS m the centre, cut in the
rock, very high, and with a tomb-
chamber built in the bottom ot

it, which IS closed with a great
plug of red granite, a circular
stopper fitting into a neck in

the chamber roof A doorway
faced with glazed tiles bearing
the name of King Neter-khct of

the Illrd Dynasty existed here,
the tiles were taken to Berlin by Lepsius The othtr pyramids of

Saqqara are those of Unas, Pcpi, Haremsaf, dc Ihey are distin-
guished by the introduction of very long religious texts, covering

the whole inside of the chambers and passages,
these arc carefully carved in sm^l hiero-

glyphics, painted bright green, in the white
limestone Beyond these come the pyramids
of Dahshur, which are in a simple and
massive style, much like those of Gizeh The
north pyramid of Dahshur has chambers
roolod like the gallery in the gnat j^yiamid
by successive overlappings of stone, the roof
rising to a great height, with no less than
eleven projections on each side The south
pyramid of Dahshur has still the greater pail
ol its easing remaining, anei is remarkable for

being built at two different angles, the lo\\er
jiart being at the usual pyramid angle, while
the upper part is but 43*^ This pyramid is

also remarkable for having a weste^rn passage to the chambers, which
was carefully closed up Beyond the Memphitic group aie the
scatteTcd pyramids of Lisht (Senusert I ), Illaliun (Seniisert II ), and
Howar«i (Amenemhat HI ), and the earliest pyramid of Medum
(Snederu) Illahun is built with a framework of stone filled up with
mud brieks, and Howara is built entirely of mud bucks, though
cased with fine stone like the other pyramids
The dimensions of the pyramids that axo accurately known arc,

m inches :

—

Fig 4 —Sepulchral Chamber,
Third Pyramid

(Ftom Vyse )

Fig 5 —Section
of Sepulchral Cham-
ber, Ihird Pyramid

Place King Date B c. Base Error Angle Height Azimuth

! Medum Sneferu 4750 5682 0 6 2 51 ** 52' 3619 24' 2s"' W
' Gizeh Khufu 4700 9068 8 h5 52' 5776 3'43’w
j

,, Khafra 4boo 8474 9 10' 5(>64 5' ah'" W.
14' 3'EM<. nkaur.a 455« 415^ 0 51'' 10'

i 2581

' Dahshur S ? ? 7459 0
1

[ 43
" 5'\1

\ 55 " I'f
44" 34'

4134 9' 12"

W

Dahshur Small. ? ? 2004 6
1

; 2034 10' I2''W

The first two closely agree to the proportion of 7 high on ii base,
approximately the ratio of a laeiius to its circle Anti on dividing
the base at Medum by ii the modulus is 515 64, and the base of
Khufu — II IS 824 44 These moduli are 25 cubits of 2o()2‘5 and
40 cubits of 20 6n, so it ajipcars that the form was of the same
type, but with moduli of 25 and 40 cubits rt'spectivcly
Btyond these alrcatly described there arc no true pyramids,

but uc will briefly notice those later forms derived from the pyramid
Thebes some small pyramids belong to the kings of the Xlth

Dynasty, the tomb-chamber is in the rock below The size is under
50 ft scpiarc Ihtso are not oriented, and have a horizontal
tntiance, quite unlike the narrow nipc-like passages sloping down
into the regular pyramids (see Mariette, in Bib arch trans iv

iQt) In Ivthiopia, at Gebel Barkal, arc other so callexl pyramids
of a very latt date They nearly all have {Kirchcs, their simplicity
is lost amid very dubious decorations, and they are not oriented.

They arc all very acute, and have flat tops as if to support some

j

ornament The sizes are but small, varying from 23 to 88 ft

square at Gebel Barkal and 17 to 6^ ft square at Meroc The
interior is solid throughout, the windows which appear on the sides
being useless architectural members (sec Hoskins Ethiopia, 148,
&c ) The structures sometimes called pyramids at Bialimu in the
Fayum have no possible claim to such a name, they were two great
enclosed courts with sloping sides, in the centres of which wtre two
sedated statues raised on pedestals high enough to be seen over the
walls of the courts This lorm would appear like a pyramid with
a statue on the top, and a rather similar case in early construction is

shown on the sculptures of the old kingdom Obelisks then were
single monuments (not in pairs) and stood in the midst of a great
courtyard with sides sloping like a mastaba, such open courtyards
on a small scale are found in the mastabas at Gizeh, and are
probably copied from the domestic architecture of the time
On the vexed question of inscriptions on the pyramids it will

suffice to say that not one fragment of early inscription is known
on the casing of any pyramid, either in situ or broken in piects
Large quantities ol travellers' ' graffiti " doubtless existed, and some
have been found on the casing of the great pyramid, these probably
gave rise to the accounts of inscriptions, which are expressly said
to have been in many different languages.
Ihe mechanical means employed by the pyramid-builders have

been partly ascertained Ihc hard stones, granite, dionte and
basalt were in all fine work sawn into shape by bronze saws set

with jewels (either corundum or diamond), hollows were made (as

m sarcophagi) by tubular drilling with tools like our modern diamond
rock-drills (which are but reinvented from ancient sources, see
Engineeringy\x\vi\ 282) The details of the questions of transport
and management of the large stones lemain still to be explained

See Colonel Howard Vyse, Operations at the Pyramids (1840),
Professor C Pia/zi Smyth, Life and Work at the Oreat Pyramid
(1867), W M Flinders Detne, Pyramids and Temples of Gtaeh (1883)

(W M F P)
PYRAMIDION (diminutive of

** pyramid an architectural

term for the coppcr-gilt casing cov ering the apex of an obelisk,

and generally extended to its upper termination of pyramidical

form

PYRAMUS AND THISBE, the hero and heroine of a Baby-
lonian love-story told by Ovid (Metam iv. 55-465) Their

parents refused to consent to their union, and the lovers used

to converse through a chink in the wall separating their houses.

At last they lesolvxd to flee together, and agreed to meet under
a mulberry tree near the tomb of Niniis Thisbe w^as the first

to arrive, but, terrified by the roar of a lion, took to flight. In
her haste she dropped her veil, which the lion tore to pieces with

jaws stained vMth the blood of an ox. Pyramiis, believing

that she had been devoured by the lion, stabbed himself. Thisbe

returned to the rendezvous, and finding her lover mortally

wounded, put an end to her own life Prom that time the fruit

of the mulberry, prev lously w hite, was always black.

See G Hart, Die Ursprung und Verbreitung der Pyramus-und-
Ihishesage (1889-1892).

PYRARGYRITE, a mineral consisting of silver sulphanti-

monite, Ag ^SbSg, known also as dark red silver ore, an important

source of the metaU It is closely allied to, and isomorphous

with, the corresponding sulpharsenite

known as proustitc (qv) or light red

silver ore Ruby silver ’’ or red silver

ore (German RoigulUgerz) was men-
tioned by G Agricola in 1546, but the

two species so closely resemble one
another that they were not completely

distinguished until chemical analyses of

both weic made by J. L Proust in 1804.
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Both crystallize in the ditripfonal pyramidal (hcmimorphic-hemi

hedral) class o( the rliombohodral system, possessing the same degree
ot symmetry as tourmaline Crystals arc perfectly developed and are
usu^ly pnsmatic in habit, they are frequently attached at one end,

the heminiorphic charactci being then evident by the fact that the
oblique stiidt ions on the pnsm faces are directed towards one end
only of the crystal Twinning according to several laws is not
uncommon The angles arc nearly the same in tlic two sp<*cics,

ih( ihombohcdral angle rr' being 71*' 22' in pvrargynte and 72"* 12'

in proustite The hexagonal pnsms of pyrargynte arc usually
terminated by a low hexagonal pyiamid (310) or by a driisy basal

f

dane Ihc colour of pyraigyntc is usually greyish-black «and tlie

ustre metallic-adamantine; large crystals aic opaque but small ones
and thin splmtcrsare deep ruby-red by transimtud light, hence the
name, from Gr nvp (hre) and Afyyupdf (silver), given by E F Glocker
ill 1831 The streak is purplish-red, thus differing markedly
from the scarlet streak of proustite and aiforc’ing a re^dy means of

distinginsliing the two minerals The hardness is 2(, and the
s]>€CifK gravity 585 the refractive indices and birefifngenco are
very high cm ~ 3 084, « 2 881 There is no very distinct cleavage
and the fracture is conchoidal The mineral occurs in metalliferous

veins with calcite, argentiferous galena, native silver, native arsenic,

&c The best crystallized specimens are from St Andreasberg m
the Harz, Freiberg in Saxony, and Guanajuato in Mexico It is

not uncommon in many silver mines m the United States, but
raroly as distmct crystals; and it has been found in some Cornish
mines
Although the '* red silver ores

**
afford a good example of iso-

morphism, they rarely form mixtures; pyrargyrite rarely contains
as much as 3% of arsenic replacing antimony, and the same is true
of antimony in proustite. Dimorphous with pyrargynte and
proustite respectively are the rare monoclmic specie's pyrostilpnitc
or fir^lende (Ag;SbS,) and xanthoconite (Ag^AsS«) these four
minerals thus form an isodimorphous group (L J S

)

PYRAZINES, PiAZiNES, or PARAD1A21NES, in Organic chem-
istr>’, a group of compounds containing a ring system composed
of 4 carbon atoms and 2 nitrogen atoms, the nitrogen atoms
being in the para position. The di- and tn-methyl derivatives

aie round m the fusel oil obtamed by fermentation of beet-

root sugar (E. C. Morin, Compies rendtis, 1888, 106, p. 360).

They were first prepared synthetically by reduemg the iso-

nitrosoketones They may also be prepared by the inner con-

densation of a-aminoaldchydes or a-aminoketones in the

presence of a mild oxidizing agent, sucli as mercuric chloride

or copper sulphate m boding alkaline solution (L Wolff, Bet

,

1893, p* S Gabriel, ibid. p. 2207), and by the action

of ammonia on a-halogen ketonic compounds (W. Stacdcl and
L. Rugheimer, Ber,, 1876, 9, p, 563 ,

V. Meyer and E. Braun, Bef
,

188S, 21, p. 19). They are also formed when grape sugar is

heat^ with ammonia or when glycerin is heated with

ammonium chloride and ammonium phosphate (C. Stoehr, Journ.

prakt. Chem , 1895 (2), 51, p. 450; 1896 (2), 54, p. 481). They
are feeble basic compounds which disUl unchanged They arc

mostly soluble in w'ater and somewhat hygroscopic in char-

acter. Their salts are easily dissociated. They form char-

acteristic compounds with mercuric and auric chlorides. Their

alkyl derivatives readily oxidue to pyrazme carboxylic acids

Pyranne, C4H4Nfl, crystAlhies from water in prisms, which have
a heliotrope odour It melts at 55® C and boiLs at 1 1

5® C It may
also be obtamed by elimination of carbon dioxide from the pyrazme
dicarboxylic acid formed when qumoxaline is oxidized with alkaline

potassium permanganate (S Gabriel) 2 5 •Dtmethyipyrazine, or
kctine, C4H«(CH,)8Na, is obtained by reducing isonitrosoacetone, or
by heatog glyccnn with ammonium chlonde and anunomuni
phosphate It boils at 153® C
Two classes of dihydropyrazines arc known, namelv the i 4

and 2*3 dihydro-compounds, corresponding to the formulae II and
III

,
pyrazme bemg I —

HC NCH HC NHCH HC NGH^ jC NH CH^
HCN-CH HCNHCH HC N tHo HjC NH CHg

I (Pyrazme) II (i 4 dihydro) III (2 3dihydro) IV (Piptrazine)

Those of the former tjrpe aro obtained by condensing a-bromketones
with pnmary amines (A T. Mason, foum Ckent boc,, 1893, 63, p
1351) I

the latter type result on coxmcnsmg alkylene diamines with
a diketones. The 2 3 denvatives are somewhat unstable compounds,
since on heating thw readily give up two hydrogen atoms Tetra-
hydropyfogtnes oi tne 1*234 typ^ have also been obtained (I-

Garzmi, Ber,, 1891, 24, 956 R>. Herstkydro^rojcme or ptpefaztne
(loimola IV above), also known as diethylene diamme, may b^
prepared by reducing pyrazme, or, better, by combining aniline and
ethylene bmmide to form diphenyl diethylene diamine, the dmitroso
compound of which hydrolyses to para-dinitrosophenol and pipcra-

zme It IS a strong b.vse, melting at 104® and boiling at i45°-i40®
It is used in medicine on account ot the high solubility ol its salt

with uric acid

CH-N'

PYRAZOLES, m organic chemistry, a senes of heterocyclic

compounds containing a five-membered iing consisting of three

carbon atoms united to two nitrogen atoms,
CllCI-h denvatives are orientated from the

^ imino group, the second position being at the

other nitrogen atom Pyrazole, was
obtained by E Bucliner {Ber

, 1889, 22, p. 2165) by heating

pyrazolc 3 4.5.-tricarboxyhc acid, and by L Balbuino {Ber

,

1890, 23, p 1103), who ( ondensed cpi^'hlorhydrin with hydrazine

hydrate in the presence of zinc chloride

.

C^H^OCl + 2NTI, = C,H4N3 -f N3ll4 HCl -I- H2O -f H^.

It may also be prepared by the union of diazomethane with

acetylene (II v. Pechmann, Ber,, 1897, 31, p 2950), and
by warming the acetal of propargyl aldehyde with an aqueous
solution of hydrazine sulphate {Ber

,

1903, 36, p 3662). It

(rystallizcs in colourless needles, is very stable and behaves

as a weak btise It does not combine with the alkyl iodides.

Ammonidcal silver nitrate gives a precipitate of pyrazole silver

The homologucs of pvrazole may be obtained by digestmg 8-

dikctoncs or /S-keto-alachydcs with phcnylhydrazuic
,
by heating

the phcnylhjrdrazoncs of some monoketones with acetic anhydride,
by elimination of hydrogen from pyrazohnes, and by distilkng
pyrazolones and pyra/olidones over zinc dust They are all weak
hase^, which combine directly with the alkyl iodides and form double
salts with mercuric and platinic chlorides On oxidation with
potassium permanganate the C-alkyl-dcrivatives give carboxylic
acids, whilst the N-phenyl derivatives fiequently split off the
phenyl group (especially if it be amidated) and have it replaced
by hytirogen On reduction, the pyrazoles with a free NH group
are scarcely affected, whilst the iSNphenyl denvatives give pyrazo-
hnes, or by the use of very strong reducing agents the ring is ruptured
and trimcthylcncdiaminc denvatives are formed. They yield
substitution Urnvativos with the halogens, bromine bemg the most
effective The chloro-dcnvatives are most readily prepared from
the pymzolones by the action of phosphorus oxychlonde.
The pyrazole carboxylic acids may also be obtained by con-

densing 8-diketone or oxymcthylene ketone carboxyhc esters with
hydrazines, or the diazo fatty esters with acetylene dicarboxylic
esters N/:H CO^R + C.(CO^R)^ = C^HNJCO^r()Jis 4*5l ,

by heating
/3-diketones and diazo-acelic ester with sodium hydroxide (A
Klages, Ber , 1903, 36. p 1128), and from the diazo-anhydrides of

^-diketones or /3-ketonic acids. These acids all split CO^ readily

w'hen healed, most easily from the caiboxyl group m position 3,

and with most difficulty fiom the group in position 4
The dthydropyra^oles or pyratohnes are less stable than the p3rra-

zoles and are more like unsaturated compounds They may be
obtamed by the reduction of pyrazoles (especially iV-phenyl deiiva-

tives) with sodium in alcohohe solution, by condensing diazo-acetic

ester or diazomethane with ethylenic compounds (fumaric ester,

) (E Buchner, Ber
, 1800, 23, p 703, Ann

, 1895, 284, p 212,
H V Pechmann, Ber , 1894, 27, p 1891), and by rearrangement ot

the hydrazones of o-olefine aldehydes or ketones on warming or on
distillation They are weak bases which are onlv soluble ui con-
centrated acids On reduction they yield pyrazolidmes, or the nng
IS broken; and when oxidized they form Wuc or red colouring
matters. The carboxylic acids show a remarkable behaviour on
heatmg, the nitrogen is entirely ebminated, and tnmcthylene car-

boxylic acids are obtained (see Polymechylenes) l^yrazoline is

a colourless liquid winch boils at 144° C ft may be prcparcil
by the action of diazomethane on ethylene (E Az/arcllo, Gazz ,

1906, 36, (1 ), p b28)

The ^raz^nes (ketodihydropyrazoles), hist prepaud by L
Knorr in 1883. result from the elimination of the elements of alcohol
from the hydrazones of /8-ketonic acids

,
or on the oxidation of the

pyrazohdones with feme chloride. Three types arc possible with
the formulae

H^C-COv
I /NH

HCN /

HC<X).

h4nh>“‘

HCCH V

oc*nh/
NH

PyrazoIone-5 Antipyrmc type IV'azolone-B

They form salts with both acids and bases, and yield benzyhdme and
isonitroso denvatives Pyrazolone is obtained by the condensation
of hydrazine with formylacetic ester It is a colourless crystalline

soUd which melts at 104° C i-Phenyl-ymethylpyrazolone^$ is

antipynne {qv) The isomenc i-phenyl-b-methyl'byrazolone-^ is

formed by condensing aceto-acetic ester with acetophcnylhydrazinc
m the presence of phosphorus oxychlonde, or by the action of

feme cnlondc on the correspondmg p5n*azolidonc, which is produced
condensmg phenylhydrazine with a 3-halogen butync acid

When methylated it yields tsoanttpyrine, an isomer of antipynne,
w^h is more poisonous.
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The p3rrazolidine8 are tetrahydropyrazoles The AT-phenvl de-

nvativc, from sodium phenylhydra/ine and tiimtthylciu bidmidc,
IS an oil which readily oxidizes to phenylpyiazohnc on exposure
Ihe corresponding kcto-denvatives, or pyrazolidoncs, arc produced
by the action of hydrazines on the yB-haloid acids or a3-olefinc
dicarboxyhc acids Isomeric compounds may arise here wlrcn
piicnylhydrazine is used, the keto^gioup taking cither the 3 or 5
position, thus with ^-lodopropionic acid i-phcnylpyrazohdono-5
is formed, whilst potassium

)3-iodopropionate gives the 3-compoun(1
Isomers of this t3rpe may be distinguished by the fact that the
pyrazoUdone-s compounds arc basic, whilst the s-conipounds aic
acidic The simplest member of the series, pyrazohdonc-5, is a
liquid which is formed bv the action of hydiazine on acrylic acid
The ^ 5-pyiazolidones aic the cyclic hydrazidcs of the malonic acid
senes

Thiopyrazoles have been obtained by A Michaehs {Ann
, 1904,

331. P 197 > . 1904. 37 . P 2774) by the action of an aqueous or
alcoholic solution of the methyl chloride or iodide of phcnylmc thyl-
chloipyrazolc on a solution of an alkaline hydrosulphidc into which
carbon bisulphide has been passed

,
or by the action of sodium thio-

sulphate on antipyrme hydrochloiide or a similar compound
The simplest member of the group is probably to bo represented
as

HCC(SII).
I C,H, or

CH.C -N / '

H,C—

CHt C - N-

PYRENE, ^ hydrocarbon found togetlier with
chrysene in the last portion of the coal tar distillate, and also

in “ Stupp ” fat

I he crude solid product from the tar distillate is digested with
carbon bisulphide to dissolve the pyrene, the solution filtered and
the solvent evaporated The residue is dissolved m alcohol and to
the cold saturate<l solution a cold alcoholic solution of picnc acid
IS added The picrate so formed is then decomposed by ammonia
On its separation from “ Stupp " fat see E liamberger and M Philip,
Ann

, 1887, 240, j) 161 It crystallizes m monochnic tables which
melt at 148-149° C Chromic acid oxidizes it to p3'Tene quinone,

pyremc acid, The ptcrais, which is easily
soluble m benzene, crystallizes in long red needles melting at 222°
When heated with hydnodic acid and phosphorus to 200^* C it

yields a hcxahydridc It has be('n obtained synthetically by M
rieiind and H Michaels {Ber

, 1897, 30, p. 1383) by distilling
thebenol over zinc dust in a stream of hydrogtti^ or by the action
of hydnodic acid and phosphorus at 220° C on thebenol

PYRENEES [Span Ptrtnios, Fr Pyrenees], a range of moun-
tains in south-west Europe, separating the Iberian Peninsula
from France, and extending for about 240 m

,
from the Bay of

Biscay to Cape Creus, or, if only the mam crest of the range be
considered, to Capie Cerb^e, on the Mediterranean Sea For
the most part the main crest constitutes the Franco-Spanish
frontier, the principal exception to this rule is formed by the
valley of Aran, which belongs orographically to France but
politically to Spam The Pyrenees are conventionally divided into

[.. . 1 AUumunt

a ¥t009fl9

Otigoeon* A ftStpimiaM ACarbbni/onut

(7rttao0oi» ESi Devonian

II ^

SUttrmn to Cwnbrietn
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three sections, the central, the Atlantic or western, and the
eastern The central Pyrenees extend eastward from the Port
de Canfranc to the vaUey of Aran, and include the highest
summits of the whole chain, Aneto or Pic deN6thou(ii 168 ft),
m the Maladetta ridge, Posets (11,047 ft ), and Mont Perdu or
Monte Perdido (10,997 ft) In the Atlantic Pyrenees the
average altitude gradually diminishes westward, while in the
eastern Pyrenees, with the exception of one break at the eastern

extremity of the Pyrenfe; Ari6geoises, the mean elevation is

maintained with remarkdble uniformity, till at last a rather

suaden decline occurs m the portion of the chain known as the
Alb^res This tlntefold division is only valid so far as the
elevation of the Pyrenean chain is concerned, and does not
accurately represent its geological structure or general con-

figuration The ctjrcful examination of the chain by members
of the English and French Alpine Club^ has since 1S80 consider-

ably modified the views held with respect to its general char-

I

acter, the southern versant, formerly regarded as inferior in

!
area, has been proved to be the more important of the two

I
It has been recognized, as shown in the maps of MM. Schrader,

' de St Sand and Wallon, that, taken as a whole, the range must
be regarded, not as formed on the analogy of a fern-frond or

fish-bone, with the lateral ridges running do\^n to the two op-
posite plains, but rather as a swelling of the earth s crust, the
culminating portion of which is cximposed of a senes of primi-
tive chains, v/hich do not coincide with the watershed, but cross

it obliquely, as if the ground had expenenced a sidewise thrust

at the time when the earth’s crust was ridged up into the

j

long chain under the influence of contraction Both the orderly

j

arrangement of these diagonal chains and the agreement which

I

exists between the tectonic and geological phenomena are
well shown in the geological and hypsometncal maps published
in the Annuatre du Club Alptn franfats for 1891 and 1892 by
MM Schiaderand de Margene The primitive formations of
the range, of which little beyond the French portions had
previously been studied, are shown to be almost all continued
diagonally on the Spanish side, and the central ridge thus pre-

sents the appearance of a series of wrinkles with an inclination
(from north-west to south-east) greater than tliat of the chain
as a whole Other less pronounied wrinkles run from south-
west to north-east and intersect the former senes at certam
points, so that it is by altcniate digressions from one to the other
senes thattlie irregular c rest of the Pyreneas acquires its general
direction Far from having impressed its own direction on
the orientation of the chain at large, ihis crest is merely the
resultant of secondary agencies by which the primitive mass
has been eroded and lessened *n bulk, and though its import-
ance from a hydrographic point of view is still considerable,
Its geological significance is practically nil.

Geology —The Pyrenees arc divided by E dc Margene and F.
Schrader mto a number of longitudinal zones The central zone
consists of Primary rocks, together with great masses of granite.
It foiins most of the higher summits, but of the Pic d*Anic
it disappears btneath an unconformable covenng of Cretaceous
deposits On the trench side the central zone is foUovred by (i)
the zone of Aru'gc, consisting of Lower Cretaceous and Jurassic
togetlier with granitic masses, (2) the zone of the Pctites Pyr^’4des]
Upper Cretaceous and Eocene, and (3) the zone of the Corbi^ies]
consisting of Eocene and Primary rocks On the Spanish side from
noith to south, are (i) the zone of Mont Peixiu, Upper Cretaceous
and Eocene, (2) the zone of Aragon, Eocene, and (3) the zone of
the bieiTas, Trias, Cietaccous and Eocene In France the zones
.11 c clearly defined onlym the eastern part of the chain, while towards
the west they merge into one another In Spain, on the other hand
It IS m the central part of the ch«un that the zones arc most disUnct.’
Although the number of zontis le cognized is the same on the two
flanks, they do not correspond Tht zone of the Corbieres has no
cqui\ alcnt in Spam, whilem brance there is no definite zone of Eocene
like that of Aragon The zone of the PeUtes Pyr^n^es, however, is
clearly homologous with that of the Sierras On the northern side
granitic masses occur in the zone of Ari^ge amongst the Jurassic
and Lower Cretaceous beds On the southern side they are not
found cxcipt in the axial zone, and the Jurassic and Lower Cre-
taceous dejiisits are reduced to a narrow band In spite of these
differences between the two flanks, the structure is to some extent
symmetncal On the north the greater number of the overfolds
lean towards the north, while on the south they lean towards the
south Thus the chain shows the typical fan-structuie which has
long been recognized in the western Alps

Since the publication of the maps ny de Margene and Schrader
it has been shown that the phenomena of “ rocouvremeiit " play
almost as large a part in the Pyrenees as m the Alps thcmsejfvcs
I^rge mahses of rock have been brought upon nearly horizontal
faults (thrust-plane*;) ov-cr the edges of either beds witK s\hich they
originally had no connexion In the region of Sahes-du-Sadat,
for example, patches of Tnns he discordantly upon the edges of
the Cretaceous and Tertiary beds. Several other similar cases
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have been described

,
but denudation has been carried further than

m the western Alps, and accordingly the ma^sses overlying the
thrust-planes have been more completely removed (q v )

The earth movements which raised the Pyrenees appear to have
begun in tho J:ocene period, but it was in Ohgocene times that the
principal lolding took place. The l-yrcnees are therefore contem-
poraneous with the Alps, but they appear to have escaped tho
Miocene disturbances which affected the latter

Ihe arrangement of the Pyrenees in chains gently inchned near
the centre but longitudinal everywhere else, is illustrated by the
courses of the streams which flow down towards Spam On the
French side most of the longitudinal valleys have disappeared,
and this is why the range has so long been described as sencung out
transverse spurs the more important slope remaining unknown
It is, however, still possible to distinguish some traces of this forma-
tion towards the east, where atmospheric denudation has been
less active On the south the principal streams, after cutting their
way through the highest zone at right angles to the general direction
of the range, become involved half-way to the plains in great longi-
tudinal folds from which they make their escape only after traversmg
long distances without finding an outlet
The importance shown to attach to the Spanish veisant has

greatly modified the values formerly assigned to the area and mean
elevation of the Pyrenees Instead of the 13,440 sq m formcily
put down for the total, M Schrader found the area to be 21.044
sq m Of this total 0^90 sq m fall to the northern slope and 14,654
sq m

,
f r more than double, to the southern, the difference being

mainly due to ^e zone of plateaux and sierras The mean elevation,

estimated by Elie dc Beaumont at 1500 metres (4900 ft ), has been
sensibly diminished by the addition of that zone to the system, and
it must now be placed at only 1200 metres (39^0 ft ) for the range
as a whole, so important a part is played by the above-mentioned
plateaux of small elevation in a chain whose highest summit reaches
Ii,i 08 ft

,
while the passes show a greater altitude than those of

the Alps

Four conspicuous features of Pyrenean scenery are the ab-

sence of great lakes, such as fill the lateral valleys of the Alps,

the ranty and great elevation of passes, the large number of the

mountain torrents locally called gaves, which often form lofty

waterfalls, surpassed in Europe only by those of Scandinavia,

and the frequency with which the upper end of a valley assumes

the form of a semicircle of precipitous cliffs, locally called a

argue The highest waterfall is that of Gavarnie (1515 ft),

at the head of the Gave de Pau; the Cirque de Gavarnie, in the

same valley, is perhaps the most famous example of the cirque

formation Not only is there a toUtl lack of those passes, so

common in the Alps, which lead across the great mountain chains

at a far lower level than that of the neighbouring peaks, but
between the two extremities of the range, where the principal

highroads and the only railways run between France and Spain,

there are only two passes practicable for carriages—the Col

de la Perche, between the valley of the Tet and the valley of the

Segre, and the Col de Somport or Pot de Canfranc, on the old

Roman road from Saragossa to Oloron

Projects for further railway construction, including the build-

ing of tunnels on a vast scale, have been approved by the French
and Spanish governments (see Spain Communtcations)

The metallic ores of the Pyrenees are not in general of much
importance, though there are considerable iron mines at Vic

de Sos in Ari^ge and at the foot of Canigou in Pyr6n6es-Orien-

tales Coal deposits capable of being profitably worked are

situated chiefly on the Spanish slopes, but the French side has

numerous beds of lignite Mineral springs are abundant and
very remarkable, and specially noteworthy are the hot springs,

m which the Alps, on the contiary, are very deficient. The
hot springs, among which those of Bagn^res de Luchon and
Eaux-Chaudes may be mentioned, are sulphurous and mostly
situated high, near the contact of the granite with the stratified

rocks The lower springs, such as those of Bagn^res de Bigorre
(Hautes-Pyr^n^es); Rennes (Aude) and Campagne (Aude), are

mostly selenitic and not very warm
The amount of the precipitation, mcluding ram and snow, is

much greater in the western than in the eastern Pyrenees,
which leads to a marked contrast between these sections of the
chain in more than one respect In the first place, the eastern

Pyrenees are without glaciers, the quantity of snow filing there
being insufficient to le^ to their development The glaciers are

confined to the northern slopes of the central Pyrenees, and do
not descend, Klee those of the Alps, far down m the valleys,

but have their greatest length in the direction of the mountain-
chain. They form, in fact, a narrow zone near the crest of the

highest mountains. Here, as in the other great mountain ranges

of central Europe, there aie evidences of a much wider extension

of the glaciers during the Ice age. The case of the glacier

m the valley of Argel^s in the department of Hautes-Pyr6n6es
IS the best-known mstance The snow-liiie varies m different

parts of the Pyrenees from 8800 to 9200 ft. above sea-level.

A still more marked effect of the pi eponderance of rainfall

in the western half of the chain is seen in the aspect of the

vegetation The lower mountains in the extreme west are very
well wooded, but the extent of forest declines eastwards, and
the eastern Pyrenees are peculiarly wild and naked, all the more
since it IS in this part of the chain that granitic masses prevail

There is a change, moreover, m the composition of the flora

in passing from west to east In the west the flora, at least m
the north, resembles that of central Europe, while m the east

It is distinctly Mediterranean in character, though the differ-

ence of latitude is only about 1°, on both sides of the (ham
from the centre whence the Cobi^res stretch north-eastwards

towards the central plateau of France The Pyrenees are rela-

tively as rich in endemic species as the Alps, and among the

most remarkable instances of that endemism is the occurrence

of the sole European species of Dtoscorea (yam), the D pyre-

natca, on a single high station m the central Pyrenees, and that

of the monotypic genus Xatadria, only on a high alpine pass

between the Val d’Eynes and Catalonia The genus most
abundantly represented in the range is that of the saxifrages,

several species of which are here endemic
In their fauna also the Pyrenees present some striking in-

stances of endemism There is a distinct species of ibex (Capra

pyrenaica) confined to the range, while the Pyrenean desman
or water-mole (Mygale pyrenatca) is found only m some of the

streams of the northern slopes of these mountains, the only

other member of this genus being confined to the rivers of south-

ern Russia Among the other peculiarities of the Pyrenean
fauna are blind insects m the caverns of Ari^ge, the principal

genera of which are Anophthalmus and Adelops

The ethnology, folk-lore, institutions and history of the

Pyrenean region form an interesting study see Andorra,
Aragon, Basques, Bearn, Catalonia, Navarre.

See H Beraldi, Cent ans aux Pyrinies (1901). Sierras, cent

ans aprh Ramond (1902), Aprts cent ans Les Ptes d'Europe (1903),
and Les Pyrinies orientates et VArtt^ge (1904), P Joanne, PyrSndes

(1905), H Belloc, The Pyrenees (1909); for geology, m addition to

the papers cited above, A Bresson, Etudes sur les formations des

Hautes et Basses Pyrinies (Pans, Mimst^re cl(s Travaux Pubic*,,

190 d, L Carez, La Giologte des Pyrinies fran^atses (Pans, Min. des
Tr. P, 1903, Ac), J Roussel, Tableau stratigraphique des Pyrinies
(Pans, Min des Tr P , 1904) ,

and for climate and flora T Cook,
Handbook to the Health Resorts on the Pyrenees, &c (1905). and J
Bentham, Catalogue des plantes indigenes des Pyrinies et de Bas-
Languedoc (1826)

PYR^NEES-ORIENTALES, a department of south-western

France, bordering on the Mediterranean and the Spanish

frontier, formed in 1790 of the old province of Roussillon and
of small portions of Languedoc The population, which m-
cludes many Spaniards, numbered 213,171 m 1906. Area,

1599 sq m
The department is bounded N by An^gc and Aude, E by the

Mediterranean, S by Catalonia, and W by the republic of Andorra.
Its borders are marked by mountain peaks, on the north by the
Corbi^rcs, on the north-west and south-west by the eastern Pyrenees,
on the extreme south-east by the Alb^res, which end m ihe sea at
Cape Cerbera Spurs of these ranges project into the department,
covering its whole surface, with the exception of the alluvial plain
of Roussillon, which e*.tends inland from the sca-coast Deep and
sheltered bays m the vicinity of Cape Cerbera are succeeded farther
north by flat sandy beaches, along which he lagoons separated
from the sea by belts of sand The lagoon of St Nazaire is 2780
acres m extent, and that of Leucate on the borders of Aude is

19,300 acres Mont CanigOu (9137 ft), though surpassed in height
by the Carhtte Peak (9583 ft ), is the most remarkable mountain
in the eastern Pyrenees, since it stands out to almost its full height
above the plain, and exhibits with great distinctness the succession

of zones of vegetation From the base to a height of 1400 ft

are found the orange, the aloe, the oleander, the pomegranate
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and the ohve; the vine grows to the height of 1800 ft

;
next come

the chestnut (2O25 ft ), the rhododendron (from 4330 to 8330 ft ),

pine (6400), and birch (6560); while stunted junipers grow to the
summit.
The drainage of the department is sliarcd by the Tct and the

Tech, which rise in the Pyrenees, and the Agly, wluch rises m the
CorbiCics All three flow eastwards into the Mediterranean The
Aude, the Ariige (an affluent of the Garonne) and the S^gre (an
affluent of the Ebio) also take their riso witlun the department
and mclude a small part of it in their respective basins The Tet
rises at the foot of the Carhtte Peak and descends rapidly
into a very narrow valley before it debouches at llle (between
Prades and Perpignan) upon the plain of Roussillon, where it flows
over a wide pebbly bed and supphes numerous canals for irrigation

It IS nowhere navigable, and its supply of water vanes much with
the seasons, all the more that it is not fed by any glacier The
Agly, which soon after its rise traverses the magnificent gorge of

St Antoine de Calamus and, ncaiing its mouth, passes Rivesaltcs
(famous for its wines), serves almost exclusively for irrigation
The Tech, which after the Tet is the most important river of the
department, flows through Vallcspir {vaUis aspem,) which, notwith-
standing its name, is a green valley, clothed with wood and alive
with industry; m its course the river passes Prats dc Mollo and
Arles-sur-Tech, before reaching Am^lu -les-Bains and C6ret In the
lowlands the climate is that of the Mediterranean, characterized
by mild winters, dry summers and short and suddem rain-storms
Am6lic-les-Bams is much frc(iueiitcd on account of its mild climate
and sheltered position The thermometer ranges from 85° to 95^^ 1 *

in summer, and m winter only occasionally falls as low as 20® or 27°
The mean amount of the rainfall is 27 in on the coast, but increases
towards the hills The most common wind is the tramontane from
N N W., as violent as the mistral of Provence and extremely
parching The marmada blows from the S S E
The cultivated land in Pyr6n(ies Onentalcs is devoted to

wine-growing, market-gardening and fruit culture, the pro-

duction of cereals being comparatively unimportant. The
mam source of wealth to the department is its wine, of which
some kinds are strongly alcoholic and others are in request as

liqueur wines (Rivesaltes, Banyuls). The cultivation of early

vegetables (artichokes, asparagus, tomatoes, green peas),

which IS specially flourishing m the irrigated lowlands, and
fruit-growing (peaches, apricots, plums, pears, quinces, pome-
granates, almonds, apples, cherries, walnuts, chestnuts), which
IS chiefly earned on in the river valleys, yield abundant returns.

The woods produce timber for the cabinet-maker, cork, and
bark for tanning. Large flocks of sheep feed in the pastures

of the Pyrenees and Corbi^res, the keeping of silkworms and
bees IS also profitable In iron Pyr6n4es-Orientales is one of

the richest departments m France, the greater part of the ore

being transported to the interior. Lignite and various kinds

of stone are worked. The mineral waters are much resorted

to. Am61ie-les-Bains has hot springs, chalybeate or sulphurous^

In the arrondissement of C6rct there are also the establishments

of La-Preste-les-Bains, near Prats de Mollo, with hot sulphurous

springs, and of Le Boulou, the Vichy of the Pyrenees, Near
Prades are the hot sulphurous springs of Molitg, and a little

north of Mont Canigou are the hot springs of Vernet, contaming

sodium and sulphur. In the valley of the Tet the sulphurous

and alkaline springs of Thu^s reach a temperature of 172® F,

The baths of Les Escaldas, near Montlouis, are hot, sulphurous

and alkaline. There are oil-works and sawmills, and the

manufactures of the department include the making of whip-

handles, corks, cigarette paper, barrels, bricks, woollen and
other cloths, and espadrtlles (a kind of shoe made of coarse

cloth with esparto soles). Of the ports of the department
Port Vendres alone has any importance. Imports include

timber, Spanish and Algerian wine, cereals, coal, among the

exports are wine, timber, vegetables, fruit, honey, oil and manu-
factured articles. The department is served by the Southern
railway. The chief route across the Pyrenees is from Perpignan

by way of Montlouis, a fortified place, to Puigcerda, in the

Spanish provmce of Gerona, through the pass of La Perche,

skirting m the French department an enclave of Spanish terri-

tory. Three other roads run from Perpignan to Figucras

through the passes of Perthus (defended by the fort of Belle-

garde), Banyuls and Balistres, the last-named being traversed

by a railway. The chief towns of the three arrondissements

are Perpignan, C6ret and Prades; there are 17 cantons and

232 communes. The department constitutes the diocese of
Perpignan, and is attached to the appeal court and' the
academy of Montpellier and to the region of the XVI. army
corps, of which Perpignan is the headquarters.

Perpignan, the capital town and a fortress of the first class,

Amelic-les-Bains and Elne are the more noteworthy places,

and are treated separately Rivesaltes (5448) is the most
populous town after Perpignan. Other places may be men-
tioned. Plants has a curious church, triangular m shape, and
of uncertain date. Popular tradition ascribes to it a Moslem
origin. The church and cloister at Arles-sur-Tech are also of

the i2th century Boule-d'/Vmont has a Romanesque church
which once belonged to the Augustine abbey of Serrabona.

It is peculiar in that its aisles open out mto lateral porches,

instead of communicating with the nave. The church of

Casteil, which is of the nth century, is a relic of the ancient

abbey of St Martin de Canigou. At St Michel-de-Guxa, near
Pradeb, are fine rums of a Benedictine abbey. The hamlet of

Fontromeu, near Odeillo, has a chapel with a statue of the
Virgin, which is visited by numerous pilgrims.

PYRETHRUM. The pyrethrum or “ feverfew ’’ (nat ord.

Compositae), now regarded as a section of the genus Chrysan-
themum, flowers m the early summer months, and is remark-
able for Its neat habit and the great variety of character and
colour which it presents Tlie type form is the Caucasian
species P. roseum of botanists, hardy perennial, with finely

cut leaves and large flower heads, having a ray of deep rose-

coloured hgulate florets surrounding the yellow centre or disk

They bloom during the months of May and June, as well as later,

and are always most welcome ornaments for the flower borders,

and useful for cutting for dc( orative purposes. There are now
many excellent varieties, both single and double-flowered, m
cultivation.

The pyrethrum grows best in soil of a loamy texture, this should
be well manured and deeply trenched up before planting, and
should be mulched in the spnng by a surface dressing of hall-decaycd
manure The plants may be increased by division, the side shoots
being taken off early in spring rather than m autumn, with a portion
of loots attached Plants disturbed in autumn frequently die
during the winter Ihcy may be placed either m separate beds or
m the mixed flower border as may be lequired In beds they can
be supplemented as the season passes on by the mtermixture of

later olooming subjects, such as gladioli Slugs are often destruc-
tive to the young sho<its, but may be checked by a ftw sprinklings

of soot or limt Seeds should be sown in spnng in a cold frame, and
the young i>lants should be put out into beds when large enough,
and should flower the followmg May New varieties are being
constantly intiodiiced, the reader is referred to the catalogues of

nurserymen for named kinds The powdered root of P. roseum
and other species is used in the manufacture of insect powders
P. parthemfolium var aurem is the “ golden-feather ” of gardens,
so much employed as an edging to flower-beds P parthemum,
pcllitory or “ feverfew,*' was forraerlv used m mcdicme Its
double-flowered form is well worth growing P tiltgtnosum is

the *' great ox-eye daisy " lliat flowers in September and October

PYRGI (mod. S. Severa), an ancient town of Etnina, Italy,

on the south-west coast, 9 m. W N.W. of Caere. The name is

Greek (TTupyot, towers), and the place of considerable antiquity.

Remains of its defensive walls exist in polygonal blocks of

limestone and sandstone, neatly jointed. They enclosed a

rectangular area some 200 yds in width and at least 220 yds.

m length The south-wxst extremity has probably been

destroyed by the sea. It contained a rich temple of Leucothea,

the foundation of which was ascribed to the Pelasgi. It was

plundered by Dionysius in 384 B c Later it became dependent

on Caere, though it is not probable that it was origmally merely

the harbour of Caere; Alsium {q,v ) is a good deal nearer (5 m.
south) The Romans planted a colony here, which is first

mentioned in 191 b c Later still it supplied fish to the capital,

and became a favourite summer resort, as did also Punicum
(S. Marmella), 5 m to the north-west, where are many
remains of villas. Beth were stations on the coast road (Via

Aurelia).

See G. Dennis, Ctttes and Cemeiertes of Etrurta, i 289 (London,
1883). (r As)
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PYRGOS, a town of Greece, m the province of Eh'> and

Achaea, 43 m, S.S VV. of Patras. It is the third town in

importance in tlie Peloponnesus, and is connected with its

harbour, Katakolon, 7i m distant, and also wi I h Patras and
Olympia, liy rail. It has trequently been injured by eartli-

quakes Pop (1907), 13,690.

PYRIDINE, an oi^nic base, discovered by T. Ander-

son (Trans, Roy, Soc, Edtn,, 1851, 20, p 251) in bone oil. It

is also found among the distillation products of bituminous

coal, lignite, and various shales, and has been detected m fusel

oil and crude petroleum. It is a decomposition product of

vaiioiis alkaloids (nicotine, sparteine, cmchonme, ^c.), being

formed when they are strongly heated either alone or with

zinc dust It may be synthetically prepared by distilling

allyl eth>laminc over heated lc<ad oxide(W Konigs, Ber , 1879,

12, p. 2341) by passing a mixture of acetylene and hydrocyanic

acid through a red-hot tube (VV. Ramsay, Ber
, 1877, 10, p 736),

by heating pj rrol with sodium methylate and methylene iodide

to 200® C. (M. Dennstedt and J. Zimmcrmann, Ber,, 1885, 18,

p. 3^16), by healing isoamyl nitrate with phosphorus pentoxide

(E. T. Chapman and M. H. Smith, Ann.,iH6S,Suppl, 6,p. 3C0),

and by heating piperidine m acetic acid .solution with silver

acetate (J. Tafel, Ber,, 1892, 25, p. 1619) The amount of

pyridine produced m most of these processes is very small,

and the best source for its preparation is the “ light-oil ’’ fraction

of the coal-tar distillate The basic constituents are removed

by dilute 'sulphuric acid, the acid layer removed, and the

bases liberated by alkali, separated, dried, and fractionally

distilled.

Pyridine is a colourless liquid of a distinctly unpleasant,

penetrating odour. It boils at 114*5° C ,
and is miscible w'ltli

water in all proportions It is a tertiary base, and combines

readily with the ulkyl halides to form pyridinium salts Nascent

hydrogen reducxjs it to piperidmc, QlIjiN (see below), whilst

hydriodic aad above 300° C. reduces it to n-pentane (A, W.
Hofmann, Ber

, 1883, 16, p 590). It is a very stable compound,

chromic and nitric acids being without action upon it, whilst

the halogens only yield substitution derivatives with difficulty

It reacts with sulphuric acid only at high temperatures, yielding

a sulphonic acid. It forms addition compounds with mercuric

and auric chlorides. On the constitution of the pyridine

nucleus, see Korner, Gtor, delT acad, dt Palermo, 1869, and

C. Riedel, Ber., 1883, 16, p. 1609 As regards the isomerism of

the pyridine substitution products, three mono-derivatives are

known, the different positions being indicated by the Greek

letters a, ^and y, as shown in the inset formula. This

formula also allows of the existence of six di-deriva-

tives, SIX tn-denvativcs, three tetra- and one penU-
derivative, when the substituent groups arc identi-

cal, all of which are m agreement with known
facts.

The three monochlorpyndines are known, the a and y compounds
resulting from the action of phosphorus pentachlondc on the corre-

sponding oxypyridincs, and the jS compound from the action of
chloroform on potassium pyrrol a-Amtnopyrtdtne, C.H^N NHg,
18 formed by heating 5-anunopyndme-2-carDoxyUc acid It is a
crystaUine solid which melts at 56® C. and boils at 2oa° C. It can
only be diazotized in the presence of concentrated sulphuric acid,

and even then the free diazonium sulphate is not stable, readily

passing m the presence of water to o-oxypyndine fi-Amtnopyrtdtne
16 obtained by h<!»ting /8-pyriclyl urethane with fuming hydrochloric

acid until no more carbon dioxide is liberated (T Curtius and E.
Mohr, Ber, 1898, 31, p 2493), or by the action of bromine and
caustic soda on the anude of nicotinic acid (F Poliak, Monats ,

1895, lb, p 54) It melts at 64® C and boils at 250-252® C The
ammopyi-idines are readily soluble in water, and resemble the
aliphatic amines in their genetal chemical properties.

The ox^pyridines may be prepared by disiuhng the corresponding
oxypyndme carboxvUc acids with lune, or by fusing the pyndinc
carboxylic acids with caustic potash The mono-oxypyndines arc
easily soluble in water and possess only feeble basic properties The
$ compound is hydroxyhe in character, whilst the a and 7 deriva-
tives behave frequently as if they possess the tautomeric keto-
structure, yielding according to the conditions of the experiment
either N- or 0-cthers’(H. v Pechmann, Ber,, 1895, a8, p. 1624),
thus corresponding to the formulae-

CII
IICvXCH

HC\/C OH
N

a-oxvpyiidinc

HC^CH
il I

lie \/CO
NH

a-pyridone

C OH
HC/\CU

^ I

HC'^CH

y-oxypyridinc

CO
HC/\C1 I

HC\/CII
NH

7-pyndonc

I he homolo^ucs of pyndinc may be synthesized in various ways
One of the most important is the so-called " dMlidine " synthesis
of A Hant/sch (Ann, 1882, 215, p i, Ber, 1882, 15, p 2914),
winch consists in the condensation of two molccuks of accto-acetic
eslcr with one of an aldehyde and one of ammonia —

KO C CH^ R' CHO CIE COM RO^C C CIIR' C CO^R
GHjCo""^ NHj ’’COCHj CHj C-NH-C Ch",

The resulting dihydro-compound is then oxidized with nitrous
acid, the estc^ hydrolysed and the lesulting acid heated with lime,
carbon d.oxide is thminatcd end a trisubstitutcd pyridine of the type

CH CfCH )
obtained The reaction is apparently a

T>r/'^ ^ general one for all aldehydes On the course
p/pi r of the reaction sec also C I^cyer, Ber

,
i8gi,

x/i
jj; 2^^ p. 1 062, and E Knocveiugcl, Bet

,

1898,

31, p 738 In this reaction the propoitions of aldehyde and aceto-
acctic ester may be interchanged and ay disubstituted pyridines
are then obtained Of the other methods for prepanng pyridine
homologucs mention may be made of the discovci y byA Ladenburg
that the pyndmiam alkyl iodides rearrange themselves when strongly
heated and yield a and 7 alkyl pyndincs (Ber

, 1883, 16, p 1410 sec|
,

Ann , 1888, 247, p i) S Ruhemann prepared 7-substituted dioxy-
pyridmes by condensing alkyl-dicarboxy-glutaconic esters with
ammonia

^R'O.C C CR CH CO,R'^

ocnhCo
fR'o r\ r PR rH(rr> C CR CH CO.R' H C CR C H
(R 0,C),C CR CH(CO„R ),-> C N C OH
M ScholtZ (Ber, 1895, 28, p 1726) prepaud ao-mcthylphcnyl-
pyridmc by distilling emnamenyhdene acetoxime,

C.H.CH CH CH CH C( N OH) CH, = c„h, C n” C CH’ +

The I 5 dikctones of the type inset, when heated with ammonia, also
yield pyridine denvatives Alkyl pyridines

—CO xCO— are also obtamed by heating aldehyde
^C CH CH<^ ammonias alone or with aldehydes and

—CO^ ^CO— ketones (A v. liacycr, Ann, 1870, 155,
pp. 281, 294, J. Plochl, Ber, 1887, 20,

P 722)

The subjoined table shows the chief homologucs of pyridine —

Formula
Position
of Sub-
stituent

Remarks.

C,U,{CH,)N

\Lutidines C,H4(C,HJN

j

C,H3(CHg),N

Collidines
j

C5H4(CaH7)N

C,H,(CH3)(C2H5)N

C,H3(CH4).N

tt Liquid, bp 129® 0x1- I

Qizes to picohnic acid J

Condenses readily
with aldehydes

Liquid, b p. 143® Oxi-
dizes to nicotinic acid
Does not condense
with aldehydes

7 Liquid, b p 144-145°
a, 0, y Three isomers All

liquids The 0 com-
pound 18 a decompo-
sition product of
cinchonine, quinine,
strychnine and bru-
cine

aa*,ay,a0f Five isomers AU
00\ 0y liquids
a, 0 laquidb The a com-

^und is a decomposi-
tion product of conine
Both contam the nor-
mal propyl group

a, 7 Containing the isopro-
p>l group.

7^, Liquids
07, a0*

Liquid, bp. J71-
Prepared by
Hantzsch synt

Found in coal-tai

.

J71-172®.
by the
synthesis

Pyridine carboxylic acids are usually prepared by oxidizing the
homologues of the base, they also result as decomposition products
of various alkaloids The more important are shown in the table
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Name. Formula.
Position
of Sub-
stituent

Remarks.

Picolinic
acid

C^H4(COdi)N a Mp 137® Easily solu-

ble in water Yellow
coloration with
PebO^ Position of

carboxyl group deter-

mined bv syntht<is
from a-iirtphthyl-

aininc (Z Skraup and
A Cobcnzl, Mona^ii ,

1883, 4 p 43())

Nicotinic
acid

C5H^(C0,H)N /8 M p 228-229° An oxi-

dation product of

nicotine, hydrastine
and bcrbcrin^ Con-
stitution determined
by synthc sis from
/3 -naphthyla mi n 0

(bkraup)
M p igz-ip*)® with de-

composition into nico-

tiiuc acid Formed
by oxidation of

quinoline
Mp 258-259° hormed
by oxidation of quin-
ine, cinchonine, and
of isoquinohne

Quinolinic
acid

1

i

c,Hj(co,H);sr

Cincho-
meronic
acid

C,H3(C0,H),N

a-Carbo-
cincho-

,

mcronic
acid

C.H,(CO,H)^

\

Mp 249-250° Crystal-
lize s with I An
oxidation product of
cinchonine, quinine
and papaverine

Berbero-
nic
acid

1

CA(CO,H) ,N

1

!

1

ay^' M p 243® An oxida-
tion product of ber-

benne Gives a red
coloration with
k'eSO. Boiling with
glacial acetic acid
giv cs cinchomeronic
acid

Trigunelltne, C7II7NO,, the methyl betaine of nicotinic acid, was
discovered m 1885 by E. Jahns {Ber , 1885, 18, p 2518), and is

found m the seeds of Trigonclla and Strofhanthus htsptdu^ It is

very soluble in water With baryta it yields mcthylamine, and when
heated with concentrated hydrochloric acid to 260® C it yields

methyl chloride and nicotinic acid It was synthesized by A
Hantzsch (Ber . 1886, 19, p. 31) by condensing methyl iodide and
potassium nicotinate at 150'’ C. the resuUmg iodide bemg then
decomposed by moist silver oxide A Pictet (Bet

,

1897, 30, p
2117) obtained it by oxidizing nicotme methyl hydroxide with
potassium permanijanate Apophyllentc acid, ChH^NO^ the

methyl betame of cinchomeronic acid, was synthesized by W Roser
(Ann , 1886, 234, p n8).
Ptpendtne or hcxa-hydropyndine, CoHuN. was first obtained m

1848 by distilling pjpenne with lime It is formed in the hydrolysis
of pipcrine by alcoholic potash, by the reduction of trimethylene
cyanide (A Ladenburg) and by the action of alkalis on e-chloramyl-

amine> C1(CH2)5 NHa (S, Gabriel, Ber
, 1892, 25, p. 421) It is also

produced in the electrolytic oxidation of JV-nitroso pipendme in

sulphuric acid solution (F B. Ahiens, Ber
, 1898, 31, p 2275) It

is a liquid which boils at 105-106® C , and possesses an ammoniacal
smell It IS readily soluble in water, alcohol and ether, and is a
very powerful base. It is oxidized to pyrulme by heating with con-

centrated sulphuric aad to 300° C., or with nitrobenzene to 250®

or with silver acetate to 180° C ^ing an imide it readily yields a
nilroso derivative, and N alkyl and acidyl derivatives. The pipen-
duio nng is easily spht When heated with fuming hydriodic acid
to 300® C. it yields normal pentane and ammonia, and hydrogen
peroxide oxidizes it to glutannude and to a piperidinium oxide or
oxime (R Wolflenstein, Ber , 1904, 37, p 3228h A W, Hofmann
(Ber ,

i88r, 14, p 660), by a process of exhaustive methyUUon and
distillation, obtained the unsaturated hydrocjirbon ptperylene,

CH2'CH*CH5^-CH CHg, from piperidine (see also A Ladenburg, ^ nw ,

1894, 279, p 344).

C,H„N(+CK,I) C,H,,N(CH,)jJ(+AgOH) C,H.,N(CH0, OH
(distil) 1

CBH9N(CHO**OH^(-fAgOH)QH^N(CHs)8l^(-fCH3l) C5H3N(CH3),
(distil)

i
Colls 4- N(CH,)„ H,0

. V. Braun (B/9r., 1904, 37, p 2915) showed that benzoyl pipcn-
ine, when heated^ with phosplionis pentachloride to aoo® C in

seal^ tubes, yields benzonitrUe, and pentamcthylcne dichlorido,

thus leading to a simple method of preparing pentamcthylenc

691
compounds At 125-130® C. the compound Cl N(CH3)^ Cl
IS obtained, this with water yields btnzoylamidochloramylammc,
CeH5CONH(CH ,).iCl, which when heated with hydrochlouc acid to
I70 -i8c^® C furnishes €-chloramylainme, NH2(CHo)5Cl. a-Propyl-
Iiipendine is tlic alJmloicl comne {q t )

PYRIMIDIRES, Metadiazines or Miazines, in organic

chemistry, a senes of heterocyclic compounds containing a ring

complex, composed of four c arbon atoms and tw^o nitrogen atoms,

the nitrogen atoms being in the meta-position. The oxydenva-
tives of the tetraliydro- and hexahydro-pyrimidines are the

uracils and the ureides of malonic acid (see Purin) The purms
themselves may be considered as a combination of the pyri-

midine and glvoxaline nng sy-»tems For formulae see below;
the numbers about the first ring explain the orientation of

pyrimidine derivatives

The pyrimidines may be obtamed by condensing i*3-di-

ketones with the amidmes (A Pinner, Ber

,

1893, 26, p 2125)

CH, CO NH2 C CfiHj ^ CH3 C N—- - C C^H^.

CH^COlCHs) HN CH C(CHj) N
The /3-ketonic esters under like treatment yield oxypyrimidine^,

whilst if cvanacxitic ester be employed then amino-oxypyrimi-

dmes are obtamed By using urea, guanidine, thiourea and
related compounds instead of amidmes, one obtains the

uracils. The cyanalhnes (ammopyrimidme.s) w^ere first ob-

tained, although their constitution was not definitely known,
by E Frankland andH Kolbe (Ann , 1848, 65, p 269) by heating

the nitnles of acids w'th metallic sodium or with sodium ethy-

late between 130*^0 and iSo'^C.

3CH,CN=C,HN,(CH3), NH2[2 4 6]

I^rimidinc, C4H4N2. itself is a water-soluble base which melts
at 21® C and possesses a narcotic smell Us methvl derivatives

yield the corresponding caiboxvhc acids when oxidized by potassium
permanganate The amino derivatives are stable base's which
readily yield substitution derivatives when acted upon by the
halogen ekments Cyanmethtne, C^ILN, (dimethyl-aminopynmi
dine— 246), melts at 180-181® C The simple ox^q^yrimidincs

aic obtained by the action of nitrous acid on the ammo derivatives

or by heating thtsc latter with concentrated hydrochloric acid to
180® C They show both basic and phenolic propojties and are
indilTcrent to the action of reducing agents Acid oxidizing agents,

however, completely destroy them By the action of phosphorus
pcntachlonde, the hydroxyl group is replaced by chlonne,

Hydropyrimidines — The chhydro derivatives are most probablv

those compounds which arc formed in the condensation of acid> 1

denvativcsof acetone, with urea guanidine, <S.c Tetrahydropyrimi-
dines are obtained by the action of amidmes on trimethylene bro-

mide *

Br(CH2)HBr -f NH) NH^ = 2HBr -f

The 2 O-dikelo-tetrahydropyrimidmes or uracils may be considered

as the ureidcs of /S-aldehydo, and ^-ketonlc acids Uracil and its

homologues may be obtained m many cases from the hydrouracils

by the action of bromine, and subsequent chinmation of the elcmenls

of hydrobrumic acid, or by the condensation of aceto-acetic ester

and related substancts wuth urea, thiourea, guanidine, Ac. UracU,
C4H4O3N2, cxystalUzcs in culouiless needles, is soluble in hot water
and melts waUi decomposition at 335® C Hydrouractl, C4He02N2,
LS obtained bv the action of bromine and caustK alkahs on sucem-
amide (H Weidtl and E Roithner, Monals , 1896, 17, p 172) ;

by the

fusion of ^-aminopropionic acid with urea, by the electrolytic

reduction of barbituric acid
(J

lafcl, Ber , 1900, 33, p 3385), and
by the condensation of acr^^hc acid with urea at 210-220® C. (E.

Fischer, Ber
, 1901, 34, p 3759)

U crystallizes in needles and is

soluble m water It melts at 275° C ^-Meth\luYacil, CoH^jOaN^,

has long been known, havuig first been synthesized by K Behrend
(see Turin) It crystallizes in needles which melt at 320® C and is

soluble in caustic alkahs On oxidation with potassium permangan-
ate it is converted into acetyl ur<-a togetlicr with other pioducts
yAIethyluractl (Thymin) is obtained from the corresponding methyl
bromhydi-ouracil (E. hischer)

,
or from 2*4 6-tnchloi-5-methyIpyrimi-

dine by the action of sodium methylate This yields a a 4-^ime-

thoxy-5-methyl-0"ChlorpyTiimdme, which on reduction and
subsequent treatment with hydrochloric acid is converted into

thymin (O Gerngross, Ber
, 1905, 38, p 3394)* For methods of

preparation and properties of numerous other pyrimidine com-
pounds seeT B Johnson. yenrM Biol CA^m,i9o6,&c

;
Amer Chem

Journ , 190O, &c,
;
W Traubo, Ber , 1900, &c

,
O Isay, ibid

, 1900,

39 . P 251

N CHN NC(CH,)N NH CO NH
CHCHCH NHj-CCH COH, CHCHCO
<>5 4
Pynmidinc Cyanmethme Uracil
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PYRITES, a term applied to iron disulphide when crystallized

in the cubic system, but used also m a general sense to designate

a group of metallic sulphides of which this mineral is the most

characteristic example. When emplo>ed as a group-name

the constituent species are distinguished by prefixes thus

tlie tvpe is called iron pyrites, whilst other species are known
as copper pyrites, arsenical pyrites, &c. The original word

p> rites (from Gr. Trvp, fire) had reference to the fact that sparks

might \xi elicited on striking the mineral violently, as with

flint, so that Tnipm/s kiOos meant a stone which struck fire

Hence the name seems to have been applied also to flint, and
perhaps to emery and other hard stones. Nodules of pyrites

have been found in prehistoric barrows and elsewhere under

conditions suggesting their use as a primitive means of pro-

ducing fire Even in late historic time it was employed in

some of the old wheel-lock guns. Iron-pyrites was formerly

called marcasite, a word variously written marcasm, marchasite,

marchesite, marquesite, &c The two names are now ap-

plied to distinct mineral species The compound FeSg is

dimorphous, and the modem practice is to distinguish the

cubic forms as pyrites and the orthorhombic as marcasite

(g.v

)

Sometimes, however, the term pyrites is loosely applied

to both species, and the cubic pyrites is then differentiated by

the name '‘pyrite”—a form which brings the last syllable into

harmony with the spelling of the names of most minerals

Iron pyrites, or pyritc, belonj?s cryblallographic*\lly to the parallel-

faced hemihedral class of the cubic system Its common forms are

the cube, the octahedron, and the pentagonal dodecahedion Fig i

shows P the cube {100}, d the octahedron {i ii}, and e the pentagonal
dodecahedron tr {210} In fig 2 ir {210J and {111} are associated with

/the dyakis-dodecahedron T {321}, whilst
fig 3 shows a combination of ir {210} and w
{42 1 } The faces of the cube are sometimes
striated parallel to the edges between P
and e (hg i), the striae on each face being
therefore at nght angles to those of the
adjoining faces, and indicating an oscilla-

tory combination of the cube and penta-
gonal dodecahedron Fig. 4 illustrates a
characteristic twin, formed by two inter-
penetrating pentagonal dodecahedra Such
supplementary twins, known in Germany
as twins of the Iron Cross,'* are commonly

brown by superficial conversion into limonite
Pyrites present a conchoidal fracture, and a very indistmct cubic

cleavage. Its hardness is about 0, and its specific gravity 4 9 to

5 2, being rather more than that of marcasite Moreover, the colour
of pyrites is pale brass-yeUow, whilst that of marcasite when untar-
nished may be almost tin-wlnte. From copper-pyrites (chalco-
pynte) iron-pyrites is distmguished by its superior hardness and by
its paler colour On exposure to meteoric influences pyntes com-
monly becomes brown, by formation of feme hydrate or limonite,
whence the change is called " limonitization ** Such a change is very
common on the outcrop of mineral veins, forming w'hat miners call
'* gozzan *’ Another kmd of alteration which pyntes may suffer
has been termed ** vitnohzation,** since the products are ferrous
sulphate, with free sulphuric acid and sometimes a basic ferric
sulphate It is often said that this saline change is more character-
istic of marcasite than of pynte, but accordmg to H N Stokes this
statement is mcorrect. Cx)ntrary, too. to popular belief, he has found
a fibrous structure more common in pynte than in marcasite In
some cases the two forms of iron disulphide occur in intimate associa-
tion and are difficult to distinguish.
According to the formula FeSg, pyntes contains theoretically

iron and 53‘33 of sulphur Practically, however, it

frequently contains other metals, such as copper, cobalt and nickeU
Gold IS often present, and in many gold-mining distncts the precious
metal IS obtamed roamly from auriferous pyntes AspynUs, from
its bra.ss-yellow colour, is sometimes mistaken for gold, it has been
vulgarly called fool's gold " Traces of thallium, which are
present m some pyrites,' may be detected m the flues of the furnaces
where the metal is roasted Arsenic is an impurity which may be of

senous consequence in some of the purposes to which pyntes is

applied The presence of copper, nickel and arsenic is possibly

due in many cases to traces of kindred minerals, like chalcopynte,
pentlandite and mispxckel

Pyrites is a mineral of very wide distribution, occurring

under varied conditions and probably originating in various

wavs It IS common m mineral-veins, usually associated with

quartz, and is often known to miners as ‘‘ mundic ’’ It occurs

crystallized, commonly m cubes, in schistose and slaty rocks,

and less abundantly in the younger sedimentary deposits.

In coal It not infrequently forms bands and nodules known as
“ brasses,^^ and may also l>e finely disseminated through the

coal as black pyrites ”, but much of the so-called pyrites

of coal IS really marcasite. Films of pyrites sometimes coat

the joint-planes of coal It is believed that the bluish colour

of many clays and limestones is referable to the presence of

finely divided pyrites, and it is known that certain deposits

of blue mud now forming around continental shores owe
their colour, m part, to disseminated iron sulphide. Pyritous

shales have been largely used in the manufacture of alum,

and are therefore known as “ alum-shales Many fossils are

mineralized with pyrites, which has evidently been reduced

by the action of decomposing organic matter on a solution

of ferrous sulphate, or perhaps less directly on ferrous carbonate

dissolved m water containing carbonic acid, m the presence of

certain sulphates. A similar action probably explains the

origin of pyrites and marcasite in coal and lignite, m clay and
shales, and in limestone like chalk

Pyrites is largely worked for sake of the sulphur which it

contains, and m many cases it has displaced brimstone m the

manufacture of sulphuric acid. For this purpose its value

depends on the proportion of sulphur present Pyntes low in

sulphur IS incapable of sustaining its own combustion without
the aid of an external source of heat, and 45 % of sulphur

IS, for economic reasons, usually regarded as the lowest admis-

sible for sulphuric acid manufacture. It is also important for

this purpose that the ore should be as free as possible from
arsenic (see Sulphuric Acid).

An extremely important variety of pyntes is that which is

more or less cupriferous, and is commonly known commercially

as copper-pyrites {q v,), though distinct mineralogically

from that mineral. It consists, indeed, mainly of iron-pyrites,

with a notable but variable proportion of copper, sometimes
with silver and gold, and not infrequently associated with lead

and zinc sulphides. The copper probably exists as dissemi-

nated chalcopynte. Deposits of such cupriferous pyrites are

widely distributed and are often of great magnitude. They
are generally of lenticular form, and usually occur in or near

the contact of eruptive rocks with schists or slates; the presence
of the Igneous rock being probably connected genetically with

their origin. Among the best-known deposits of this character

are those in the Huelva district, in the south-west of Spam,
including the mines of Rio Tinto, Tharsis, Calanas, &c.; with
those of San Domingos in Portugal. At Rio Tinto the ore is

divided into three classes —
(i) The poorest, containing an average of about ij % of coppjer,

wmeh IS treated locally by leaching with water and liquor containing
ferric sulphate, whereby the copper is dissolved out and afterwards
precipitated by pig-iron, whilst the residue is exported as ordinary
iron-pyntes (2) Export ore, with from 2 to 5% of copper, in which
the sufphur, cop^r and precious metals are utilized, and the residual
iron oxide then sold as purple ore " for use in iron manufacture.

(3) Smelting ore, which averages about 6% of copper, and is treated
metallurgically as desenbed under Copper,

The world’s annual production of iron-pyntes is about

1,700,000 tons The largest producer is Spam, with upwards
of 350,000 tons, includmg the cupriferous pyrites. France
yields about 300,000 tons, largely from the ^in Bel mines,

department of the Rh6ne. Then follows Portugal, with its

important output of cupreous pyrites. In the United States

the production of pyrites now reaches more than 200,000 tons

per annum. The state of Virginia is the chief producer, followed

successively by Georgia, North Carolma, Colorado, Massachu-
setts, California, Missouri, New York, &c. From Indiana and
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Ohio a quantity of pyrites is obtained as a by-product in coal-

mining Newfoundland yields cupreous pyrites, worked at

Pilley’s Island^ whilst the nickeliferous pyrites of Sudbury in

Ontario is partly magnetic (see Pyrrhotite). Magnetic
pyrites of commercial importance occurs also m Virginia and
Tennessee The United Kingdom yields but little pyrites,

the annual output being not more than about 10,000 tons.

Large quantities of ‘‘ sulphur ore ” were, however, formerly

worked m the Vale of Avoca, Co. Wicklow, Ireland Finely

crystallized specimens of pyrite are obtained from many other

localities, especially trom Cornwall, Elba and IVaversella, near

Ivrea, m Piedmont.

See, for the early history of pyrites, J h Ilenckt Ts Pyritologta, odcr
Kteshjsiorie (Leipzig, 1725) ,

ot which an English translation appeared
m 1757, entitled Pyntologia , or a History of the Pyrites, the Principal
Body in the Mineral Kingdom For a modern description of the
deposit of pyiites of economic importance reference may be made' to
A 1 reatise on Ore Deposits, by

J
A Phillips (2nd ed by H Louis,

1S96) For chemical means of distinguishing pyiite from marcasitc
consult li N blokes, “On 1 yr te and Marcasitc, “ Bull U S Geol
Surv No 180 (1901). (F W K *)

PYRITZ, a town of Germany, in the Prussian province of

Pomerania, i6 m. S W. of Stargard by the railway to Custnn.
Pop. (1905), 8600. It IS still surrounded by walls with towers,

and has two Evangelical churches. 1‘here are small manu-
factures ot machinery, bricks and sugar. Excellent wheat
15 grown in the virmity, while another industry is the breeding

of cattle. Near the town is a fountam, erected to mark the

spring in which Otto, bishop of Bamberg, baptized the first

Pomeranian converts to Christianity m 1124. Pyritz became a
town in 1150.

PYROCATECHIN, or Pyrocatechol, ortho-dioxybenzene,

CgH4(OH)2, first prepared m 1839 by II Reinsch on distilling

catechm (the juice of Mimosa catechu), occurs free m kino and
in beechwood tar; its sulphonic acid is present m the urine of

the horse and man It results in the alkaline fusion of many
resms, and may be prepared by fusing ortho-phenolsulphonic

acid, (?*chlorphenol, ^i-brompbenol, and ^i-phenoldisulphonic acid

with potash, or, better, by heating its methyl ether, guaiacol,

C\,H4(0HX0CH3), a constituent of beechwood tar, with hydriodic

acid

Pyrocatechm crystallizes in white rhombic prisms, which melt
at 104® and boil at 245®, it is readily soluble in water, alcohol and
ether Ferric chloride gives a green coloration with the aqueous
solution, whilst the alkaline solution lapidly cliangcs to a green and
finally to a black colour on exposure to the air It reduces silver

solutions in the cold and alkahne copper on heating.
Guaiacol may bo obtained directly from beechwood tar, Ironr

pyrocatechm by methylation with potash and potassium methyl
sulphate at 180°, or from anisol by nitration, reduction of the
ortho-nilroanisol to amino-anisol, which is then diazotized and
boiled with w^ater It melts at 28® and boils at 2 50® 1 1 is employed
in medicine as an expectorant The dimethyl ether or \eratrol

IS also used in medicine Many other pyrocatechm derivatives have
been suggested for therapeutic application Guaiacol carbonalc
IS known as duotal, the phosphate as phosphatol, the phosphite as

guaiaco-phosphal
,
phosphotal is a mixture of the phoepnites of

creosote phenols Ihe valerianic ester of guaiacol is known as
gcosott, the benzoic as benzosol. the salicylic as guaiacolsalol, while
the glycerm ether appears as guaiamar

Pvrocatechm readily condenses to form heterocyclic compounds;
cyclic esters arc formed by phosphorus trichloride and oxychloride,

carbonyl chloride, sulphuryl chloride. Sec
;
whilst ortho-phenylenc-

diamine, o-ammophenol, and o-aminothiophenol give phenazine,
phenoKazine and thiodiphenylarmnc

PYROGALLOL9 or Pyrogallic Acid, a tnoxybenzene,
CgH8(OH')g(l 2 : 3 ), prepared by Scheele in 1786 by heating

gallic acid, C8H2(OH)8CO^. It is also obtamed by heating

para-chlorphenoldisulphonlc acid with potassium hydroxide.

It forms whxte plates, melting at 132®, readily soluble in water,
and subliming witnout decomposition. It is an energetic reducing
agent, a property utilized in its application in gas analysis to absorb
oxygen, and m photography (qv) as a developer The aqueous
solution IS turned bluish black by ferrous sulphate containing a
feme salt It docs not combine with hydroxylamine, as does the
isomeric phloroglucin which yields a trioxime (see Polymethylenes)
Pyrogallol dimethyl ether is found m beechwood tar. Pyrogallol
kas antiseptic properties and is employed medicinally m the treat-

ment of psoria'^is Eugallol, or monacetyl pyrogallol and Icnigallol,

or tnacetyl pyrogallol, are also used.

PYROLUSITE, a mineral consisting essentially of manganese
dioxide (Mn02), importance as an ore of manganese It is

a soft, black, amorphous mineral, often wmth a granular, fibrou'^

or columnar structure, and sometimes forming reniform crusts.

It has a metallic lustre, and a black or bluish-black streak, and
readily soils the fingers The specific gravity is about 4 8

Supposed crystals of pyrolusitc have been proved to be ps(udo-
morplis after inanganitc

,
in fact the mineral often results by the

dehydration and oxidation of mangaiute (Mn^O, HjjQ), and foi

this re*ason it frequently contains a little water “ True crystals of
manganese dioxide arc referred to the rare species polianitc thev
aie tctiagonal and isomorphous with cassitcnte Pyrolusite is

an alteration product of other manganese minerals—inanganitc,
1 hodochrosite, rhodonite, Ac )t occurs as irregular masses and
nodules in the residual clayey materials resulting from the decom-
position of various rocks, for example, limestone Tliat it is leadilj’’

deposited fioin solution is shown by the frequent occurrence of
black dcndiitic markings in the crcMces of rocks, excellent examples
of which are seen in mocha stone (q v

)
and in the lithographic stone

of Solenhofen in Ilavana It is deposited from the waters of some
springs and manganifcious noduh's arc dredged from the floor of
the de e p sea
As an ore it is extensively mined at Ilmenau and several other

places m Thunngia, at Vordcrehrensdorf near Prossnitz in Moravia,
Flatten in Bohemia, in North Wales, at several places in the
United States (Vermont, Virginia, Arkansas, &c j. Nova Scotia and
Brazil I^olusitc, together with the rather less important ore,

psilomelane, has various economic applications It is extensively
used for the manufacture of spiegclcist n and ferromanganese, and
of various alloys, such as manganese-bronze As an oxidizing
agent it is us<d m the preparation of clilorme and disinfectants
(pt nnanganates)

,
and for decolorizing glass when mixed with

molten glass it oxidi/es the ferrous iron to feme iron, and so dis-

charges the green and brown tmts, hence the name pyrolusite,

from Gr irCp (hre) and Kvtiv (to wash) As a colouring material,

it IS used in calico printing and dyeing, for impartmg violet,

amber and black colours to glass, pottery and bricks, and m the
manufacture of green and violet paints (L J S )

PYROMETER (Gr itvp, fire, iilrpov, a measure), an instru-

ment for measuring high temperatures. The term was first

used by Mussdienbroek to denote an instrument wherein the

expansion of a metal rod measured the temperature. Dis-

continuous thermoscopcs, depending on the fusion of a metal

or salt, are also employed Prinsep prepared a senes of alloys

of silver and gold, and of gold and platinum, whose melting

points, as determined by accurate instruments, covered a range

of temperature from 954® to 1775®, intervals of from 2*5° to

30® By placing ingots in a furnace and observing which one

melted a fair idea of the temj>erature was obtained. Carnelley

and Williams employed certain salts of known melting point,

whilst the Seger\ tones, employed in porcelain manufacture,

depend on the fusion of small cones made of clay. (See Ther-
MOMFiR\ for scientific forms

)

PYROMORPHITE, a mineral species composed of lead chloro-

phosphate (PbCl)Pb4(P04)p sometimes occurring m sufficient

abundance to be mined as an ore of lead.

Crystals are common, and have the lorm of a hexagonal prism
terminated by the basal planes, sometimes combined with narrow
faces of a hexagonal pyramid. Crvstals with a barrel-hke curvature
arc not uncommon Globular and reniform masses are also found
As proved by the etched hgurcs on the faces, crystals possess the
same parallel-faced henuhednsm as apatite, with which mineral
pyromorphite and also mimetite are isomorphous Between pyro-
morphite and the correspondmg chloro-arsenatc (mimctite, gv)
the resemblance m external characters is so close that, as a rule,

It is only possible to distinguish between them by chemical tests

and they were formerly confused under the names “ green lead

ore " and “ brown lead ore (Ger Grunbleierz and Braunbleierz)

The phosphate was first distinguished chemically by M H Klaproth,

in 1784, and it was named pyioino^hite by J h L Hausmann m
1813, bemg so named from the Gr rvp (fire) and (form),

because when a fragment of the mineral is fused the globule assumes
a faceted form on solidifying The colour of the mineral is usually

some bright shade of green, yellow or browui, and the lustre is

resmous The hardness is 3I and the spc*ciflc gravity 6 5-7 i

Owing to isomorphous replacement of the phosphorus by arsenic

there may be a gradual passage from pyromorphite to nmmetite
Varieties contaming calcium isomorphously replacing lead aie

lower m density (specific gravity 5 9-6 5) and usually lighter m
colour; they bear the names “ polysphaerite " (because of the
globular form), miesite from Mies m Bohemia, ' nussierite

**

from Nussi^re near I3eaujeu, Rhone, France, and “ cherokme **

from Cherokee county m Georgia.
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Pyromorphite has resulted from the alteration of fjalena in the

oxidized portions of metalliferous veins, and is fioquently met with

in the upper levils of lead mines Finely cryotailized specimens

have been found at Braubach and Ems in Nassau, Wheal Alfred

in Cornwall Roughten Gill in Cumberland, Leadhills in Scotland,

Phoenixville m Pennsylvania, Huelgoat in Fmistdre, Bnttany.
&c At the last-named locality, as well as at Whtcil llope, near

Truro ill Cornwall there were formerly found curious pseudomorphs
of galena after pyromorphite, known as " blue lead ore

"

(L J S)

PYRONES, in chemistry, a group of heteroc^ die compounds,

containing a six-membered ring composed of five carbon atoms

and one oxygen atom. Tw^o types are known, namely, the

a-pyrones which may be regarded as the lactones of 8-oxydio-

lefme carboxydic acids, and the y-pyrones, which may be

r^arded as anhydrides of diolefine dioxyketones —

(7)HC

m (3)

ch^

^CH Cq/
(«) («)

o-Pyronc.

O (4)OC<

(2)

XH CH\
\CH CH ^

(
6 )

7-Pyronc

Ovi)

As a class, the pyrones are rather unstable compounds,the ring

being readily broken. When digested with ammonia, the oxygen

atom IS replaced by the imino
(
NH) group, and pyridones or

oxypyndmes are formed.

a-Pyrones—The coumalic compounds belong to this senes,

and were first obtained by A Hantzsch m 1884 (Ann 222, p i)

and H v. Pechmann (Ber , 1884, 17, p 936).

o-Pvro«# or ooumalin , CnH40i, is obtained by distilling the mercury
salt of coiimahc acid (from malic acid and sulphuric acidl in a current
of hyiirogcn It is an oily liquid which boils at 20O C ,

and
with alkalis it gives formyl crotonic acid, CH CH CH, CHO
ay-Dimethvl-a-i^rone or mesitcne lactone C-^HXi obtained from
180-dehydracetic acid (from accto-acetic ester and sulphuric acid)

Phttnylcoumaltn or a-pheny1~a~pvrone, C>.iH^(CnH,)Oo is found in

coto-bark When heated with alkalis it yields benzoic acid and
acetophenone, reduction by hydriodic acid gives 8-phcnyl valeric

acid, and when heated with amnioniuiu acetate and ammonia
It yields phonyIpyndonc It forms an addition product with
phenol and with aniline, the latter gives diphenyIpyndonc when
boiletl with concentrated hydrochloric acid Paracototn, CjgHgO^,
which also occurs in coto-imd, appears to be a bisoxyinethylene

phenylp^Tone, C^HaOj CHjfCHXJ
Vanous pvronones 7ktto-dihydropyroncs) derived from the

compound having formula I (below) are known, the most important
of which IS dehydtaceitc aetd, C^HX^. obtained by Geuther
ijena*sche ZeU, 1806, p 8). It may be prepared by distillmg aceto-

acctic ester alone, by heating it with acetic anhydride to 200° C
or by heating acetyl chloride with pyndinc to 200-220® C J N
Collie regards it as having formula II

,
whilst Feist {Ann 1890, 257,

p, 253) favours formula III,

OCCHXH OCCHCCHgCOCH, OC CH C CH3
H„CCOO HjCCOO CU.COHCCOO

‘ (I) (II) (III)

It crystallizes in tables whieh melt at 108-109® C
, and is a weak

acid Alcoholic potash converts it into aceto-acetic estc 1 ,
and with

concentrated aqueous caustic potash it is completely de'Composc<l

into acetone, acetic acid and carbon monoxide

y-Pyrones,—Many of these compounds are found as natur-

ally occurrmg substances, thus chclidonic acid is found m
CheUdomum ma^us and meconic a<id in opium, and the more
complex flavone and flavonol derivatives are also found m
various plants. The y pyrones may be synthesized by elimi-

nating wafer from the i 3 5 triketones

H,XO COgR

:HgCOCOgR
AcetJone dioxalic ester

^ OC
^CH Cs,

>0
CH C-COgR

Chelidonic ester.

7-- yrone or pyrocomane, C5H4O0 meltmg at 32® C and boiluig

at 210-215** C
,

18 obtained by eliminatmg carbon dioxide from
chclidonic acid (obtained .i^aliove), or from comanic acid obtained
bv heating chclidonic acid vm!-Dimethyl-y-pyrone, CcHg(CH„)g02, is

obtained by the action of hydnodic acid on the ester of the corre-
sponding acid (Feist, Ann,, 1890, 257, p 272); by the aelion of
carbonyl chloride on the copper derivative of acetoacctic ester,

and by the action of concentrated hydroclilonc acid on dchydracetic
acid It forms a banum salt which with an acid yields diacetyl
acetone The most striking property of this compound is that it

forms salts with mineral acids (J N (joUie and Tickle, Joutn Chem
Soc , 1899, p 7T0) For example, hydrochloric acid adds on at the
oxygen atom, since the salts so formed are relatively unstable and
undergo complete hydrolysis in dilute aqueous solution . The oxygen

atom IS probably tctra/alont, and the salts arc to be regarded as
oxonium salts (see Oxvgen) Collie {Journ, Chem Soc , 1904, 8s,

p 971) IS of the opinion that both oxygen atoms are to be regardctl

as tetravalent in these salts and gives the second formula belo\^

for the molecule —
HC CO CH HC—C-=CH

HjCCOCCH, ||C10H|
H,C e O i-CHg

Mecomc acid, or oxvp3rrone tricarboxylic acid (^*2*6)

05110^(011) (CO^H)o, found in opium, crystallizes m pusms and gives
a characteristic deep red colour with feme chloride. On heating
to 200® it gives comen 1C acid, C5H20^(0H) (CO^H) , and on distillation

pyromeconic acid or ^S-oxypyi one (5n comenic acid seeA Peratoner,
Gazz , 190O, 30 (1) p I

The tcirahydro-7-pyrones may be obtained by the condensation
of aldehvdes with acetone-dicarboxyhc ester in the presence of
hydrochloric acid.

Benzopyrones,

Compounds of this t>pe are known m botli the a and y
series, the former including tJie coumanns (qv) aiid isocou-

marins, and the latter a number of naturally occurrmg dyestuffs

which may be considered as derivatives of flavone (sec under)

The isocoumattns (annexed foi miila) may be pi epared by the action
of acid chlorides or anhydrides on orthocvanbenzyl cyanide (Ber,,

1892, 2S, p 3563), by the molecular rearrange-
ment of the benzal or alkylidene phthalidcs (s ^
Gabnel, Ber

, 1885, 18, p 2443; 1887, 20, p 2303),
^

and by the action of manganese dioxide and
hydrochloric acid on ^-naphthoquinone.
The parent suli&tance of the 7-group, namely . ,

henzo-y-pvrone (chromonc), was obtained m 1900
byS Knhemann (Joutn Chtm Soc , 77, p 1170) Isocournann
by heating its carboxylic acid (formed by the
action of concentrated sulphuric acid on phenoxyfumaric acid)
tn vacuo It crystallizes in colourless needles, and its solution in
concentrated sulphuric acid is y<‘llow with a blue fluorescence
The naturally occumng compounds, chrysin, galanzin, quercetin,
apigenine. See

,
are considcrcil to be derivatives of flavone (or

flavonol), which is a phcnyl-a-bcuzo-y-pyrone (S Kostanecki, Ber

,

1 898* 1906) Flavone and flavonol j-Kisscss the following con-
stitutions, the positions of the substituents bemg mdicalcd by
the numbers —

CH
I

O

V°\ 3

;
i I V

CH
^\/\co^“

6
'

5
'

Flavone Flavonol.

Flavone, CipHjXj) obtained bv the action of potassium hydroxide
on the acetyl derivative of benzylidene-ortho-oxyacetophenonc It

forms colourless needles, which dissolve m concentrated sulphuric
acid with a yellow colour and show a faint blue fluorescence On
fusion with caustic alkalis it yields salicylic acid, acetophenone,
01 tho-oxyacetophenone and benzoic acid, the latter two products
l)eing also formed by its hydrolysis with sodium ethylate Chrysin
or I 3 dioxyflavone, Cj5H]o04, is a yellow dye, which may be obtained
fiom the buds of diffcitnt varieties of the poplar On hydrolysis
It yields phloroglucm and btnzoic and acetic acids. It lias

been synthesized by heatmg tnmethoxy benzoyl acetophenone
(from ethyl benzoate and phloracetophenone trimethyl ether)
with hydnodic acid, and also by the rction of hydnodic acid
on 2 4-dibrom-i 3-(limcthoxyflavonone. Galanzin or a i 3-trioxy-
flavone or i 3-dioxyflavonol, C.^HioOfi, crystallizes in yellow noedh'S
It has betn synthesized from hydroxydimethoxy-chalkonc,
C0H5 CH CH CO[i] C8H2(OH)(OCH,)o[2 4 b ]. the resulting i vdi-
methoxy-flavanone compound Yielding a nitroso-compound from
which galanzm is obtamod by the action of concentrated hydnodic
acid ApiQcmne or i ^

4 '-tnoxyflavone, C^HiftOft, found in woad
and in parsley, crystallizes in paic yellow needles. On fusion at
moderate temperatures with caustic alkalis it gives phloroglucm
and para-oxyacctoplienone, whilst at higher temperatures it yields
protocatechuic and para-oxybenzoic acids and phloroglucm. It is

obtained synthetically by brominating x 3 4'-trim€thoxyflavonone,
the resulting tnbromo-compound by the consecutive reactions of
alcohoHe potash and hydnodic acid yielding api^nine Kaempfcrol
or I 3 4'-tnoxyflavonol, Cj^HioOfl, is found in the blossoms of Del-
phtntum consohda and D zazil It is obtained bv the action of
nydnodic acid on kaemphend, and crystallizes in yellowish needles
which on fusion with caustic alkalis pve para-oxvbcnzoic acid and
phloroglucm It is obtained synthetically from hv(!roxy-tnmethoxv^-
chalkone, CH50[4]-C,H.[i]*C« CHCO by
a method similar to that used for galanzin tCaempfend occurs
together with galanrin and alpinin m galganta root, ft crystallizes
m pale yellow needles, which dissolve m the caustic alkalis with an
intense yellow colour, and m concentrated sulphuric acid with a
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yellow colour and blue fluorescence. Ftsehn or 3 3' 4'-trioxyflavonol

Ci^IiyjOy, occurs in thewood of Quebracho coloi ado, and can be obtaincid

by heating fustic with dilute acids It crystalUzcs in pale yellow

needles In dilute alcoholic alkalis it shows a dark green fluores-

cence On fusion with caustic alkalis it yields phloroglucin, resorcin

and protocatechuic aad, whilst if air be passed through its alcoholic

solution it jneltls protocatechuic acid and resorcin It is obtained

synthetically from 2-oxv-3 4-dimethoxy-4-ethoxv-chalkone The
vanous steps in this synthesis are sho^vn lx low, since the method
employed is applicable to other members of the group.

COCH3 -t- OHC CoHyCOCH^Xj

r2H,o.
\CtjH3 CO CH CH •< hHKOCHsX*

CjHoO

:o/'

CH C«Hj(OCH,>j

C NOH
• ( jHiOi

/\/°
I

CH CaHiCOCHaX:

iH50|^\/^^CHC6H3(OtHi>j HO \c C(,HjCOH >2

COH
s/\co/ ^ ^\co/

This structure of the fisetin molecule was confiimcd by Jicizig

{Monats , 1891 12, p 177), who showed that the tetraethyl ether

of fisetin on hydiolysis with alcoholic potash gave dicthylproto-

catcchuie acid and die thylfisctol the latter on oxidation yielding

ethyl-i3-resorcylic acid, which had been previously obtained by
oxidi7ing resacetophenonc ethyl ether / titeolin or 133' 4'-tetroxy-

flavone, C,^HiqOq, is found m the weld obtained from Reseda lutcola

It crystallizes in small vcllow needles, which dissolve in solutions

of the caustic alkalis with a biight yellow colour On fusion with

caustic alkalis it yields phloroglucin and protocatechuic acid It

is obtained synthetically from i 3 3 ' 4' tetramethoxy flavanone

by brommation, the tnbromo-compound being decomixiscd by the

successive use of alcoholic potash and concentrated hydriodic acid

Quercetin or i 3*3' 4'-tetroxyflavonol, CjaHioO,, is a decomposition

pioduct of qucicitiiii nnd, and is found in iiviny plants It is

obtained by the hydrolysis of quercitnn wuth dilute sulphuric acid

It IS a pale yellow crystalline powder Alcohol hydnuyses it to

protocatechuic acid and pliloioglucm it is prepaied synthetic-

ally from 2-hydroxy-3 4 4' 6'-tctramctho\y-chalkone Rhamnetin,

OCII„ the monomethyl cthoi, is' a pale yellow powdtr
Rhamnazin, fc rHa03(0CH the dimethyl ether, crystallizes in

vcllow needles Mortn or i ^2' 4'-telroxvflavonol, Ci{,H|o07, occurs

in the wood of Aittscorp^s integrifoha, 2Li\d crystallizes in long yellow

needles, v hieh on fusion with -caustic alkali decompose into phloro

glucin, resorem and oxalic acid On reduction with sodium

amalgam in alkaline solution it yields phloroglucin and i3-resorcyhc

acid It yields a tetramethyl etliei and a penta-acetate It lias

been synthesized from i 3
2' -4'-tetramethoxy flavanone by con-

vertmg this into its isouitroso compound, whieli yields morm
tnnutliyl ether on hydrolysis bv sulphuric acid Myrtcetin or

I 3 3',4^5'-ptnta-o\y flavonol, CjoHigOg, found m the nnd of Myrtca

nagt and also in Sicilian sumach, crystallizes in yellow neenlles

which dissolve with a green colour in dilute alkalis On fusion

with caustic alkalis it yields gallic acid and phloroglucin

fhe parent substance of the group, namely ilnowan (annexed
formula), was obtained by J v llraun and A
Stemdorff in 1905 {Ber 38 p 8*50) bv diazotunng
ortho-ammo-y-chlorpropylbenzene and heating

the resulting chlorpropylpht nol with a caustic

allcali It IS a colourless oil which boils at 214-
215° C and possesses a characteristic peppeimint odour

.CH2 CH^
C«H4<

I
.

For the dibenzo-pr>’'oncs see Xanthone

PYROPE (pronounced pirop), a deep red variety of garnet,

named from the Gr Tcvpiairos (fiery) in allusion to its colour

It IS u.sed, like almandine z/ ), as a gem-stone, but may be dis-

tinguished by the absence of any tinge of violet in its colour

and by its lower specific gravity (3 7 or 3 8, while that of alman*

dmc IS 4 I to 4 3) The typical colour of pyrope is blood-red,

though sometimes a trace of orange gives rise to a hyacinthme

hue . occasionally the mineral becomes nearly black, as seen

ui the pyrope of Arendal m Norway Crystals are rare, but

cubic forms have been observed. Pyrope may be regarded as

a ma^esium-aluminium garnet (see Garnet), but it usually

contains more or less calcium, iron, manganese and chromium,

and the rich colour of the mineral seems due to the presence of

some of the last three metals, though then: exact condition m
the mineral has not been determined.

Pyrope generally occurs in grams embedded in peridotites (olivine

rocks; or m serpentine resulting from their alteration, or it is found

as loose grains in detritus due to the dismtcgiation of the matiix
The grains m.iy be surrounded by a chlontic nnd, or by a crust of
a fibrous mineral called by A Schrauf kelyphitc (from the Gi
H4\v(f>os, a nutshell)

,
which seems m some cases to be an amphibole

In the serpentine of Zobiilz and of Greifendorf near Leipzig, m
Saxony, pyrope is cluiractenstically developed, and the Saxon
garnets, found loose in gravels, were referred to by G AgricoU
as far back as 1540 Several localities in Bohemia arc famous foi

yielding pyrope and from its characteristic occurrence here it is

often known, even when found elsewhere, as Bohemian gainct

The garnet-bearing distnct is a tract of about 70 square kilometres
in the north of Bohemia the chief locality being Meromtz near
Bilm It IS notable that the pyrope is found at Meromtz m a clayey
calcareous tufa or conglomerate, with opal and serpentine, products
of the decomposition of a pciulotitc. It occurs also in sands «ind

gravcis near Chrastian, Ix)bositz, Tribhtz, Podseditz, Chodolitz,
and at several other localities in the Mittol Gebirge, between Teplitz

and Loitmentz It is behoved that the original pyrope-bearmg
rocks resulicfl from the eruptive activity wdneh gave rise to Lin-
horka ITill, near Staricy Ihc garnets m the detritus .xrc accom
pained by zircon spinel, corundum, cyamte, tourmaline, ohvmo. See

Though genorallv Ncry small, they are abundant, and are used
not only as ornjmtntal stones, but as a counterpoise in delicate

weighing and as an abrasive agent To obtain the stones the
detritus is washca, and the garnets aie picked out by hand and then
si/cd through sieves The pyrope is generally rose-cut or step-cut,

and often mounted with a foil Beads are faceted all over Some
pvn*ope IS cut en cabochon, forming, like almandine, carbuncle and
if very dark the stone is hollowed at the Imck so as to form a ' garnet-
shell The mdiistry of cutting Bohemian garnets is centred in

Turnau on the Iser, near Rtichcnbtrg, but there arc also works at

other localities Large stones are very rare, but a Bohemian p)nrope

as large as a hen's c^gg is preserved in the imperial treasury at
Vienna

,
and another the size of a pigc<jn’s egg m the Grunc Gewolbe

of iJrtsdcn
P^^rope occurs in many localities in the western part of the United

States, t specially m Colorado, Arizona and New Mexico, where it

IS often called “ ruby " It is found loose m sand accompanied by
ohvinc, ani^ has resulted from the alteration of a pcridotite The
NavMjo Indians of New Mexico collect the garnet from the sands
of the ant hills and scorpion-hoh s Very fine pyrope occurs m
the diamond-fields of South Afnca, having been derived from
oli\ine-b(.anng rocks It occurs in the blue-ground and m the
delrilus of the rivcr-diggings The Cape garnets have usually a
ricli colour, but some stones incline to an orange hue The finest

pyrope is often cut as a brilliant, and passes under the misleading
name of “ Cape rubv ” A pyropc-bearing rock, rather like that of

' South Afnca, occurs m Elliott county, Kcntucky.U b A
,
it ls notable,

loo, that pvrope is found near Elie m Fife, in Scotland, where ’t

occurs in volcanic agglomerates and in basaltic dikes Sir \
Ccikic has pointed out the suggestive resemblance of the occurrence
there to tliat in South Afnca

Sec “ Bohemian Garnets/' by G F Kunz, Trans Imer
Mining Enc' (i8g^), xxi 2ji; and “ Die bohmischen Granatlagers-
lattcn," b)’’ Dr Hans Ochmichcn, Zeit f prakt geol (1900), viii i

Both papers contain bibliographical lists (I W R *)

PYROPHORUS (Gk. rrvp, fire, ^epetv, to bear), a substance

which spontaneously inflames on contact with the air One of

the earliest known is that of Homberg, prepared by heating

a mixture of alum and find> divided carbon to redness in a

closed tube On opening the tube and emptymg out the black

residue (consisting of potassium sulphide, aluminium sulphate

I

and carbon) it promptly catches fire Many readily oxidizable

substances, especially when very finely divided, have the same
property Metallic iron and cobalt, when prepared under

certam conditions, are p3rophoric, as is also ferrous oxide.

Spontaneously inflammable liquids are also known, e g, certain

alkyl metallic compounds, phosphorus dihydnde, &c
PYROPHYLLITE, a mineral species belonging to the clay

family, and corapKised of hydrous aluminium silicate HAl (SiOg)j

It occurs m two more or less distinct vancties, namely, as

crystalline folia and as compact masses; distinct crystals are

not known

The folia have a pronounced pearly lustre, owing to the presence
of a perfect cleavage parallel to their surfaces they are flexible

but not clastic, and are usually arranged radially m lan-like or

spherical groups This variety, when heated before the blowpipe,
exfoliates and swells up to many times its onginal volume, hence
the name pyrophyllite, from the Greek irwp (fire) and ^vKhow (a leaf),

given by K. Hermann in 1829. The colour of both vaneties is

white, pale green, greyish or yellowish
,
they arc very soft (H =» 1-2)

and are greasy to the touch. The specific gravity is 2*8-2 9 The
two varieties are thus \ cry similar respectively to talc {qv) and its

compact variety steatite, which is, however, a hydrous magneeiun]
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silicate The compact variety of pyrophylhte is used for slate

pencils and tailors' chalk (“ French chalk *
), and is carvctl bv the

Chinese into small images and ornaments of various kinds Other
soft compact minerals (steatite and pinxte) used for these Chinese
carvings are included with pyrophyllite under the terms agalmato-
hte and pagodite

Pyrophyllite occurs m schisto‘>c rocks, often associated with
cyanite, of which it is an alteration product lYUe green foliated

masses, veiy like talc in appearance, are found at Rcnstivsk near
Ekaterinburg m the Urals, and at Zermatt in Switzerland The
most extensive deposits are in the Deep nver region of North
Carolina, where the compact variety is nuned, and in South Carolina
and Georgia

PYROXENE, an important group of rock-forming minerals,

very similar m chemical composition and general characters

to the amphiboles {q v ). Although crystallizing in three differ-

ent systems, they all possess distinct prismatic cleavages, the

angles between which are about 87° (the cleavage angle in the

amphiboles being 56°) Thc> are metasilicates, but, as shown
in the following table, the composition vanes widely in the

different species, with corresponding differences in the various

physical characters. The name pyroxene was originally given

b> R J. Hauy in 1796 to the black crystals of augite found in

the lavas of Vesuvius and Etna • he derived the name from the

Greek irvp (fire) and (a stranger), because he thought
that the crystals had been accidentally caught up by the lavas

which contained them As a m.atter of fact, the pyroxenes

are, next to the felspars, the commonest constituents of igneous

rocks of almost all kinds, being especially characteristic of

those of basic composition. An igneous rock composed almost

wholly of pyroxene is known as a pyroxenite Besides being

minerals of primary origin m igneous rocks, the pyroxenes are also

of frequent occurrence m metamorphic rocks, for example,

m crystalline limestones, being then of secondary origin.

At the present day the name pyroxene is used as a group name
for all the mmerals enumerated oclow, though sometimes it is also

applied as a specific name to mclude the monoclmic members
dfiopside, hodcnbcrgite, scheflerite and augitc

Orthorhombic Senes

Enstatite
Bron/ite
H)rpersthcnc

MgSiO^
. . (Mg,Fe)biO,

(Fe,Mg>Si03
Monoclmic Senes

Diopsidc
Heoenbergitc
Scheffentc .

Augite . .

Acmite .

Spodumene
Jadeite .

WoUastonite
Pcctolite
Rosenbuschite

. . CaMg(SiO,),
CaFe(SiOj)2

. . (Ca,Mg)(Fe,Mn)(Si03)j.
rCa(Mg,Fe)(SiO,)aWith

i (Mg.FeMAl.Fc)2Si06.
. NaFe'"(SiO,).

LlAhSlOg).,

NaAUSiOg).,
CaSiO^

. HNaCaa(SiO,),
. . Naj,Ca.,[(Si.Zr.li) 03]4

Anorthic Senes

Rhodonite . . MnSiO,
Babingtonitt (Ca.Fc.MnlSiOj Fe2'"(^iO,),

Hiortdahlitc . (Ca.NajaF'^Si.^rlOJ

For details respecting the special characters and modes of occur-

rence of most of these species reference may be made to the respec-

tive headings others not so treated are briefly mentioned below
Hcdenbergite, or calcium iron pyroxene, is a black mineral closely

allied to diopside (q v

)

and, owing to the isomorphous replacement

of iron by magnesium, there is no sharp line of division between
them Schefiente, or manganese pyroxene, is a brown mineral

found in the manganese mines of Sweden Pcctohte is a secondary

mineral occumng as white masses with a radially fibrous structure

m the veins and cavities of basic igneous rocks Babingtonite

is found as small black crystals on felspar in the granite of Baveno
m Italy, andm the Haytor iron mine in Devonshire Rosenbuschite,
hiortdahlite, and some other rare members conlammg zirconium

and fluorme, occur as accessory constituents m the nephehne-
syenite of southern Norway

PYROXENITE, a rock consisting essentially of mmerals of

the pyroxene group, such as augite and diallage, hypersthene,

bronzite or enstatite. Names have been given to members of

this group according to their component minerals, e g. pyroxenite

(augite), diallagite (diallage), hypersthcnite (hypersthene^

bronzitites (bronzite), webstente (diallage and hypersthene).

Closely allied to this group are the homblcndites, consistmg

essentially of hornblende. The term perknite (Gr. irepxvo?,

dark) has also been used to designate the whole senes.

They are essentially of igneous origm, though some pyroxenites
are included in the metamorphic complex of the Lewisian of
Scotland, those pyroxene rocks which lesult fiom the contact
alteration of impure limestones are described as pyroxene hom-
fclses (calc-silicate hornfelses) The pyroxenites are closely allied
to the vabhros and norites, from which they differ by the absence of
felspar, and to the pendotites, which are distmguished from them
bv containing olivine Jhis connexion is indicated also by their

mode of occurrence, for they usually accompany masses of gnbbro
and pondotite and seldom arc found by themselves They are
strictly plutonic and often very coarse-grained, contammg indi-

vidual crystals which may be several mches m length. The principal
accessory minerals, in addition to olivine and foFpar, arc chroniile

and spinels, garnet, iron oxides, rutile, scapolite They frequently
occur m the form of dikes or segregations in gabbro and pcridotitc
eg in Shetland, Cortlandt on the Hudson nver, Noitli Carolina
(webstente), Baltimore. New Zealand, and in Saxony The com-
ponent minerals often have a close resemblance to those of the
surrounding rock By decomposition the rocks consisting of
pyroxene pass into serpentines, which sometimes preserve thi

onginal structures of the primary minerals, such as the lammatiou
of hvp-isthcnc and the rectangular cleavage of augite Under
prcssurc-mctamoiphism hornblende is developed and vanous
tyjies of amphibolite and hornblende-schist arc produced Occa-
sionally rocks rich m pyroxene are found as basic facics of nepheline
syenile, a good example is provided by the melanite pvroxenitts
associated wuth borolamte (qv) at Ledbeg in buthcilandshire.

(J. S. F.)

PYRRHO OF ELIS (g 360-270 b c ), a Greek sceptic philo-

sopher and founder of the school known as Pyrrhonism

Diogenes Lterlius (ix 61), quoting from Apollodorus, says that

he was at first a painter, and that pictures by him were m exist-

ence in the gymnasium at Elis. Later he was diverted to

philosophy by the works of Democritus, and became acquainted

with the Megarian dialectic through Bryson, pupil of Stilpo

With Anaxarchus, he went to the East in the train of Alexander,

and studied in India under the Gymnosophists {qv) and under

the Magi in Persia. From the Oriental philosophy he seems

to have adopted a life of solitude. Returning to Elis, he lived

m poor circumstances, but highly honoured by the Elians and
also by the Athenians, who gave him the rights of citizenship

His doctrines are known mainly through the satine writings

(SiAAot) of his pupil Timon of Phhus (the Sillographer). The
mam principle of his thought is expressed in the word acatalepsia,

which implies the impossibility of knowing things in their

own nature Against every statement the contradictory

mry be advanced with equal reason (to-oo-^cvcia tmv Xoytov)

Secondly, it is necessary m view of this fact to preserve an

attitude of intellectual suspense (^ttoxv), or, as Timon expressed

It, ov8«' fiakXov (t e no assertion more valid than another).

The same idea is expressed also by the terms dppci/rta (equili-

brium) and &<f>curia (refusal to speak, non-committal silence).

Thirdly, these results are applied to life in general Pyrrho

concludes that, since nothing can be known, the only proper

attitude IS imperturbability {ataraxta). The impossibility ol

knowledge, even in regard to our own ignorance or doubt,

should induce the wise man to withdraw into himself, avoidmg
the stress and emotion which belong to the contest of vam
imaginings. This drastic scepticism is the first and the most
thorough exposition of agnosticism in the history of thought.

Its ethical results may be compared with the ideal tranquiUity

of the Stoics and the Epu'ureans. (For its relation to the New
Academy and to scepticism in general see Scepticism and
Megarian School of Philosophy )

See histones of philosophy by Zeller, Erdmann, Ueberweg;
Ritter and Preller, § 364 ,

Waddington, Pyrrhon et le pyrrhontsme
C1877)

;
ZimmermRnn, Darstellung d, pyrrh Phtl (1841) and Uehe/

Ursprung und Bedeutung d pvrth Phtl, (1843) ,
Wachsmuth, De

Ttmone Phltasto (185P).

PYRRHOTITE^ a mineral species consisting of iron sulphide

and crystallizing in the hexagonal system. The formula is

Fe„S„4., where n may vary from 5 to 16, usually it is Fe^ Sgor

Fcji S, ,, the latter being also the composition of the artificially

prepared compound. Small amounts of nickel and cobalt

are often present.
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Crystals have the form of hexagonal plates bounded at their edges

by faces of a hexagonal prism and pyramids, which are deeply
stnated horizontally More frequently, however, the mineral is

massive, with a laminar or granular structure 1 he colour is bron/e-
yellow and the lustre metallic; the streak is grcyish-black The
hardness is 4 and the spccihc gravity 4 58-4 O4 The mineral is

magnetic, sometimes with polarity, and it is therefore often c.illcd
“ magnetic pyrites

"

Pyrrhotite occurs in metalliferous veins, and as giains and plates

disseminated through various rocks In the gabbros and norites

of Norway and Sweden it has been concentrated by magmatic
differentiation at the mat gins of the igneous masses Large bodies ot

m«issive pyrrhotite occur at Bodcnmais in Bavaria and in Wheal
Jane near i'ruro in Cornwall Crystallised specimens arc from the
metalliferous veins at Moiro Velho in Brazil, Kongsberg in Norway,
and Andicasberg in the liaiz Crystals of pyrrhotite have also

been observed in meteoric stones, but non sulphide appears more
commonly m meteorites, especially in meteoric iroiis, as troilite

(F( S), which, if really distmcl from pyrrhotite, has not been met with
m teirestrial rocks. (L J. S )

PYBBHUS {c, 318-272 B.c ), king of Epirus, son of Aeaudes,
and a member of the royal family of the Molossians. He
claimed descent from Pyrrhus, the son ot Achilles, 3nd was also

connected with the royal family of Macedonia through Olympias, '

the mother of Alexander the Great When a mere lad he

became king of the wild mountain tribes of Epirus, and learned

the art of wai in the school of l^emctrius Poliorcetcs and his

father Anti^onus. He fought by their side at the battle of

Ipsiis (301) m Phrygia, in which they were decisively defeated

by the combined armies of Selciicus Nicatoi and Lysimachus
Soon afterwards he was sent to the court of Ptolemy of Egypt
at Alexandria as a pledge for the faithful carrying out of a treaty

of alliance between his brothcr-in-law Demetrius and Ptolemy '

Thioiigh Ptolemy, \/hose step-daughter Antigone he married, I

Pyrrhus was enabled to establish him^elt firmly on the throne !

of Epirus, and became a tormidablc opponent to Demetrius,

who was now king ot Macedonia and the leading man m the

Greek world He dehvated one of Demetrius’s generals in

Aetolia, invaded Macedonia, and forced Demetrius to conclude

a truce with him Eoi about seven months Pyrrhus was in

possession of a laige part of Macedonia, Demetrius finding it

convenient to make this surrender on condition that Pyrrhus
did not meddle with the affairs of Peloponnesus. But m 286

he was defeated by Lysimaihus at Edessa, driven out of Mace-
donia, and compelled to fall back on his little kingdom of Epirus.

In 281 came the great opportunity of his life. An embassy
was sent to him from the Greek city Taientum in southern
Italy with a request for aid against Rome, whose hostility the

1 arentines had recklessly provoked After some hesitation on
the part of the Tarentincs, Pyrrhus’s conditions were accepted,

and a treaty w^as concluded. His general Milo crossed with a
body of troops and occupied the citadel. Pyrrhus soon followed

with a miscellaneous force of about 25,000 men (partly furnished

by Ptolemy Ceraiinus of Macedonia) and some elephants. The
Tarentines and Italian Greeks shrank, however, from anything

like serious effort, and resented his calling upon them for men
and money Rome meantime levied a special war contribution,

called on hei subjects and allies for their full contingent of troops,

and posted strong garrisons in all towns of doubtful fidelity

She was now the dominant pow er in Italy, but her position was
critical, as m the north she had had trouble with the Etiuscans

and the Gauls, while in the south the Lucanians and the Bnittians

were making common cause with Tarentum and the Greek
cities. For the first time in history Greeks and Romans met
m battle at Herac lea near the shores of the Gulf of Tarentum,

and the cavalry and elephants of Pyrrhus secured for him a
complete victory over the consul M. Valerius Laevmus, though
at so heavy a cost as to convince hun of the great uncertainty

of final success (henc e is derived the phrase of a Pyrrhic victory)

Although he now had the Samnites as well as the Lucanians

and the Bruttians and all the Greek cities of southern Italy with

him, he found every city closed against him as he advanced
on Rome through Latium. The peace negotiations, earned on
by the skilful diplomatist Cineas, the minister of I^rrhus, led

to no result; the senate seemed inclined to come to terms, but

the fiery and patriotic eloquence of the aged and blind Appius
Claudius (the censor) carried the day. Cineas was ordered to

leave the city at once and to tell his master that Rome could

not negotiate so long as foreign troops remained on the soil of

Italy. In the second year of the war (279), Pyrrhus again

defeated a Roman army at Asculum (mod. Ascoli) m Apulia,

but Rome still had armies in the field and her Italian confedera-

tion was not broken up. I or a while he quitted Italy for Sicily,

at the invitation of the Syracusans, with the idea of making
himself the head of the Sicilian Greeks and driving the Cartha-

ginians out of the island. In his military operations he was on
the whole successful, and Rome and Carthage, in face of the

common dangci, concluded an offensive and defensive alliance

against nim. He passed three years in Sicily, but offended the

Greek cities, which he governed m the fashion of a despot

Finding that he could no longer hold Sicily in fate of the ill

feeling thus aroused, and reproached by the Samnites for having

deserted them, he decided to return to Italy On the voyage
he was attacked by the Carthaginians and lost several vessels.

When he reached Italy, the Tarentines and the other Greek
cities, having lost confidence in him, refused to supnly him with
men or money. Tlioroughly disheartened, he made one more
effort and engaged a Roman army at Beneventum (275) in the

Samnite country, but his arrangements mibuirricd, and he was
defeated witli the loss of his camp and the greater part of his

army. Nothing icmaincd but to go back to Greece He left

a garrison in Tarentum and returned the following year to his

home m Epirus after a six years’ absence. The brief remainder
of his hfc was passed in camps and battles, without any glorious

result. He gained a victory on Macedonian soil over Antigonus
Gonatas, king of Macedonia, whose troops hailed him as king.

In 273 he was invited into Peloponnesus by Clconymus to settle

by force of arms a dispute about the royal su( cession at Sparta

He besieged the city, but was repulsed with great loss Next,

at the inviLition of a political faction, he went to Argos, where,

during a fight by night m the streets, he was struck on the head

by a huge tile. He fell from his horse, and was put to death
by one of the soldiers of Antigonus,

Pyrrhus was a brilliant and dashing soldier, but he was aptly

compared to a gambler who made many good throws with the

dice, but could not make pioper use of them in the game. He
obtained no lasting results, and was never more than a captain

of mercenaries, yet there was something chivalrous about him
wh.ch seems to ha\e made him a general favourite. After his

death Macedonia had
,
for a time at least, nothing to fear, and

the liberty of Greece was quite at the mercy of that power,

P>rrhus wrote a history of the ait of war, which is praised by
Cicero, and quoted by Dionysius of Halicarnassus and Plutarch.

The cl)iel ancient authority for the life of Pynhus is Plutarch,
see also Poiyhuib xmii ii, and clsewluTc, Dion Halic xvui, I,

XIX 0-9; Pausaiiias 1 )ustin xvni i, 2, xxui s, xxv 4, 5

Modern monographs by G F Hertzbcig, “ Rom und Konig Pyrrhus
(popular in O jager's Da/stelhingen aus der ronnschen Geschichte,

1870) ,
R von Scala, Dcr Pyrribche Krieq (188a), with map of Roman

garrison system m 281, R Schubert, Geschicnte des Pyrfhus (1894),
with full list of authorities, also Rome History, “ The Republic

PYBBOL, C4Hr,N or ('jH^ NH, an organic base found in coal-

tar and Dippel’s oil It may be synthetically prepared by the

dry distillation of ammonium mucate, or, better, by heating

It with glyterm to 180-200° C. (H. Schwanert, Ann,, i860, 116,

p. 257), by passing the vapour of diethylamme through a red-

hot tube, by distilling suciinimidc with zinc dust (C. A. Bell,

Her

,

1880, 13, p 877), by distilling calcium pyroglutaminate

.

HO,C CH(NH,) C H, CH. CO ,H = t^H^NH + CO, -f 2Hp (L.

Haitingcr, Monats , 1882, 3, p. 228); and by boiling succinic

dialdehyde with ammonia and glacial acetic acid (C. Harries,

Ber
,
1901, 34, p. 1497) It IS a feebly basic, colourless liquid

which boils at 130° C
,
and possesses a smell resembling that

of chlorotorm. It is slightly soluble m water, and turns brown
on exposure to air. It has to some extent the character of a

secondary amine; the hydrogen of the immo group can be

replaced by potassium. It is resmified by the action of con-

centrated mineral acids. On warming solutions of pyrrol m
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dilute acid, ammonia ts evolved, and an amorphous powder
of variable composition, known as pyrrol-red^ separates out.

The pyrrol ring is easily broken, e g hydroxylamine gives the

dioxime of succinic aldehyde, ^rrol is readily converted into

pyridine derivatives by acting with biomoform, chloroform,

or methylene iodide on its potassium salt, brom- and yff-chlor-

pvndine being obhiined with the first two compounds, and

pyridine itself with the last. Iodine in alkaline solution converts

pyiTol mto todol (tetra-iodopyrrol), crystallizing in yellowish-

brown needles, which decompose on heating It may also be

prepared by heating tetra^brom- or tetra-chlorpyrrol with potas-

sium iodide in alcoholic solution (German patent, 38423, i 86)

It IS used as an antiseptic.

Zinc dust and hydrochloric acid 1 educe pyrrol to pvrrohn (dihydro-

pyrrol), NH, a liquid which boils at go® C (748 mm), it is

soluble m water and has stiongly basic piop<*rtics and an .ilkahnc

reaction Hydriodic acid at high temperature rcxluccs pyuol to
pynohdim (tc.tra-h> diopyrrol), C^H^NIl Pyrrolidine has also been
prepared by A Thiele (Bet, 1905, 38 p 4151) from /3-chlor-

propionic aldehyde diethyl acetal The chlorme atom in this

compound is replaced by the evano-group, which is then ic

duced to the CHaNH^ ^^^d coupled up with benzene sulpbo-
chlonde to form the compound C«H^SOjNH(CHj)j CH(OC Jl^)^

This substance easily splits out alcohol and the ring compound
then formed yields pyrrolidine on reduction by sodium m amyl
alcohol solution An a-pyrrohdinc carboxylic acid and its hydroxy
derivatives have been detected by E Fischer among the products
of hydrolysis of protcids R Wiilstattcr {Ber

, 1900, 33, p 1164)
obtained this acid by the action of a methyl alcoholic solution of

ammonia on dibrompropylmalonic ester at i }0® C ,
the tliamide

formed being then hydrolysed either by hydrochloric acid or baryta
water —
CHg CBr(CO^H)5, CHg (CONHJj,. Cl I^ CH(C02H).

I

—> I
yNH

I
\NH.

CU, CH^Br CHo CR/ CH2 CH/
Numerous substitution derivatives of pyrrol are Ifnown The

N-denvatives are prepared by the action of alkyl lialidos and
acid chlorides on piotassiuin pyrrol fho C-dcrivativcs have
been prepareil ui vanour. ways L Knorr by the action of

ammonia on aceto-acctic ester, obtamed ^1-imulobutync ester,

which with nitrous acid yields a-isonitroso-/3-unidobutyric ister,

CH,, C( NH) C( N OH) CO^C^H, Reduction of this ester leads to

the formation of ammonia, hydroxylamine, and dimethyl pyrrol
dicai boxylic ester,

O(CHa) CCOJI
H\ '

'

\:(COjR)CCH,
He also found that diacetti succinic ester reacts with compounds

of the type NH^RtR -=s H, CH^, OH, NIlCflHj, &c )
to form pyrrol

derivatives —
CH3 CO-CH COyR /C(CHs) C CO3R

NHsiR -t-
r - RN/ jCHj CO CH CO ,R ^(CIIj) C CO,jR

By using compounds of the type NH.R and acetophenone aceto-

acetic estci CgH^CO CHg CH(CCKJHd €<32^, C. Paal obtamed similar

results For the benzo-pyrrols sec Indole

PYRUVIC ACU), or Pyroracemic Acid, CHgCO CO^H, an

01 game acid first obtamed by J. Berzelius by the dry distillation

of tartaric or racemic acids {Pogg Ann
, 1835, 36, p. i) It may

be prepared by boiling a-dichloi*propK)nic acid with silver oxide;

by the hydrolysis of acetyl cyanide with hydrochloric acid (J.

Qaisen and J. Shadwell, Ber,^ 1878, ii, pp 620, 1563), and by

warming oxalacetic estei with a lo % solution of sulphuric acid.

It IS usually made by distilling tartaric acid with potassium

bisulphatc at about 200-250'^ C ,
the crude product l:)eing after-

wards fractionated It is a liquid which boils at about 165'' C.

(with partial decomposition), it may be solidified, and when pure

melts at 13*6® C (L Simon, Bull Soc Chtm
, 1895 [3], 13, p. 335)

It IS readily soluble m water, alcohol and ether. It reduces

ammoniacal silver solutions. When heated with hydrochloric

acid to 100® C. It yields carbon dioxide and pyrotartaric acid,

C|jH^04,and when warmed with dilute sulphuric acid to i^o^C
it gives carbon dioxide and acetaldehyde Sodium amalgam
or zinc and hydrochloric acid reduce it to lactic acid, whilst

hydt iodic acid gives propionic acid It readily condenses with

aromatic hydrocarbons in the presence of sulphuric acid It is

somewhat readily oxidized; nitric acid gives carbonic and oxalic

acids, and chromic acid, carbonic and acetic acids. It forms a
well-crystallized hydrazone with phenylhydrazine, and a-nitroso
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propionic acid with hydroxylamine. It is monobasic and yields

salts which only crystallize with great difficulty; when liberated

from these salts by a mineral acid it forms a syrupy non-

volatile mass. In aqueous solution it gives a red colour with

ferric chloride It shows characteristic ketone reactions,

vieldmg a bisulphite compound and combmmg with hydro-
cyanic acid to foim the nitrile of a-oxyisosuccmic acid. When
warmed with bar>'ta water it gives uvitic acid.

Pyruvtc mtrtle, or acetyl cyanide, CHaCO CN, may be prepared
by the action of silver cyanide on acetyi chloride, or of acetyl chlondc
on nitrosoacetonc (L Claisen and O Manasse, Ber / iSSy, 20,

p 2196) It is a liquid which boils at 93^ C. and with caustic
alkalis polymerizes to diacetyldicyanide

PYTHAGORAS (6th century b c ), (keek philosopher, was, m
all probability, a native of Samos or one of the neighbourmg
islands (others say a Tyrrhenian, a Syrian or a Tynan), and the

fir^t part of his life may therefore be said to belong to that Ionian

seaboard which had already witnessed the first development

of philosophic thought m Greece (see IoniaN' School). The
exact year of his birth has Ixien variouslv placed between 586
and 569 B c

,
but 582 may be taken as the most probable date

He was a pupil of Pherecydes (^v ), and later of Htrmodamas
(Diog Laert. viii 2) He left m Ionia the reputation of a.

learned and universally informed man. “ Of all men Pythagoras,

the son of Mnesaichiu, was the most iissiduous inquiier/^ sa>s

Heracleitus, and then proceeds in his contemptuous fashion to

brand his predecessor’s wisdcm ,is only eclectically compiled

information or polymathy (TroAv/xo^ta). This accumulated

wisdom, as well as most of the tenets of the Pythagorean school,

was attributed m antiquity to the extensive travels of Py-

thagoras, which brought him in contact (so it was said) not only

with the Egyptians, the Phoenicians, the Clialdacans, the Jews
and the Arabian n, but also with the Druids of Gaul, the Persian

Magi and the Biahman^. But these tales represent only the

tendency of a later age to connect the begmnmgs of Greek
speculation with the hoary religions and priesthoods of the East

There is no intrinsic improbability, however, in the statement

of Isocrates (Laud Dusir 28, p 227 Steph
)
that Pythagoras

visited Egypt and other countries of the Mediterranean, for

travel was one of ihe few ways ot gathering kno\^ledge Some
of the accounts (e g Callimachus) represent Pythagoras as

derivmg much of his mathematical knowledge from Egyptian
sources, but, however it may have been with the practical

begmnmgs ot geometrical knowledge, the scientific development
of mathematical principles can be shown to be an independent

product of Greek genius Some of the rules of the lythago^

rean iitual have their Egyptian parallels, as Herodotus points

out, but It does not necessarily follow that they were borrowed
from that quarter, and he is certainly wrong la tracing the

doctrine of metempsychosis (y v ) to Egypt
The historically important part of his career begins with his

migration to Crotona, one ot the Dorian colonies in the south

of Italy, about the year 529 According to tradition, he was
driven from Samos by the tyranny of Polyerates At Crotona

Pythagoras speedily became the centre of a widespread and
influential organization, which seems to have resembled a

religious brotherhood or an association for the moral reforma-

tion of society much more than a philosophic school. P\-

thagoras appears, indeed, m all the accounts more as a moral
reformer than as a speculative thinker or scientific teacher,

and the doctrine of the school which is most clearly traceable to

Pythagoras himself is the cthico-mystical doctrine of transmigra-

tion The Pythagorean brotherhood had its rise in the wave of

religious revival which swept over Hellas m the 6th century

B.C., and It had much in common with the Orphic communities
which sought by rites and abstinences to purify the believer’s

soul and enable it to escape from the wheel of birth ” Its aims

were undoubtedly those of a religious order rather than a political

league. But a private religious organization of this description

had no place in the traditions of Greek life, and could only main-

tain itself by establishing the rule of the saints ” on a political

basis. The Pythagoreans appear to have estabfished their

supremacy for a time over a considerable part of Magna Graccia,
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but this entanglement ^Mth politics led m the end to the dis-

memberment and suppiessjon of the society. The authorities

differ hopelessly m chronology, but according to the balance of

evidence the first reaction agamst the Pythagoreans took place

m the lifetime of Pythegoras after the victory gained by Crotona

over Sybans in 5x0 Dissensions seem to have arisen about the

allotment of the conquered territory, and an adverse party wa
formed in Crotona under the leadership of Cylon This was
probably the cause of Pythagorases wilhdraA?\'al to Metapontum
which an almost unanimous tradition assigns as the place ot

his death m the end of the 6th 01 the beginning of the 5th

century The older appears to have continued powerful in

Magna Graecia till the middle of the 5th centur)^, when it was

violently trampled out The mceting-houscs of the Pythago-
reans were everywhere sacked and biirned, mention is made
in particular of the house of Milo ” in Crotona, where fifty or

sixty leading Pythagoreans were surprised and slam
The persecution to which the brotherhood was subjected

throughout Magna Graecia was the immediate cause of the

spread of the Pythagorean philosophy m Greece proper. Philo-

laiis, who lesidcd at lliebes m the end of the 5th century (cf

Plato, PhaedOy 61 D), was the author of the first written exposi-

tion of tlie system. Lysis, the instructor of Epammondas, was
another of tliese refugees. This Theban rythagoreoni^m had
an important influence upon Plato’s thought, and Philolaus

had also disciples m the stricter sense But ?s a philosophic

school Pythagoreanisrn became extincl in Greece about the

middle of the 4th ctmtury. In Italy—where, after a teinporar\

suppic^sion. It attained a new importance in the person ot

Archytas of Tarentum— the school finally disappeared about the

same time

Aristotle m his accounts of Pythagorean doctnnes never refers to

Pythagoras but always with a studied vji^uenoss to '' the Pytha-
goreans " {ot KaKox'tfXQvoi Tiv$ay6pfioC) Nevenhekss certain doctiines

may be traced ter the foundci's teaching. Foremost among these
IS the theory of the immortabty and transmigration of the soul
(see Metempsychosis) Pythagoras’s teaching on this point is

(onnected by one of the most trustworthy authorities with tht doc-
tnne of the kinship of all living bemgs; and in the light of anthro-
pological research it is easy to recognize the clo«'c reUtionship
of the two behtfs The Pythagorean rule of abstinence from flesh

is thus, in its origin, a taboo resting upon the blood-brotherhood of

men and beasts; and the same line of thought shows a number of
the Pythagorean rules of life which we find embedded in the different

traditions to be genuine taboos belonging to a similar le\el ot

primitive thought The moral and religious application which
Pythagoras gave to the doctrine of transmigration continued to

be the teaching of the school The view of the Iwdy as the

tomb of the soul, and the account of philosophy in the Phaedo
as a meditation of death, arc expressly connected by Plato with
the teaching of Philolaus, and the strain of asceticism and othei
worldliness which meets us here and elsewhere in Plato is iisuallv

liaced to X'ythjgorean influence Plato's mythical descriptions
of a future life of retribution and purificatory wandering can also

be shown to reproduce Pythagorean tcachmg, thouirh the sub-
stance of them may Ixave been drawn from a common source in

the Mysteries
The scientific doctrines of Ihe I^hagoiean school have no

apparent connexion with the religious mysticism of the society or
their rules of living They have their origin in the same dis-

interested desire of knowledge which gave nsc to the other philo-

sophical schools of Greece, and the Kiea of " philosophy " or the
“ theoretic life as a method of emancipation from the evils of
man’s present state of existence, though a genuine I^thagorean
conception, is clcaily an afterthought The discourses and specu-
lations of the Pythagoreans all connect themselves with the idea
of number, and the school holds an important place m the history
of mathematical and astronomical science An unimpeached
tradition carries back the Pythagorean theory of numbers to the
leaching of the founder himself Working on hints containe<I m
the oldest traditions, recent mvestigators have shown that the dis-

coveries attnbuted to Pythagoras connect themselves with a primi-
tive numerical symbolism, according to which numbers were repre-
sented by dots arranged in symmetrical patterns, such as are still

to be seen m the maikmg of dice ox donunoes Each pattern of
units becomes on this plan a fresh unit The “ holy
by which the later Pythagoreans used to swear, was a figure of

this kind •
^

representmg the number to as the tnangle of 4,

and showing at a glance that The sums
of the senes of any successive numbers may be graphicall>

represented m a similar way, and arc hence spoken of as ** triangular
numbers," while the sums of Ihe series of successive odd numbers are
called " square numbers,” and those of successive even numbers
” oblong nuinbeis thus 3 and 5 added to the unit give a figure

of this description
|

while 4 ancl 6. added to 2 arc thus
n 1 !

represented i
j. Such a method of representmg numbcis

~
I
M

ui areas leads naturally to problems of a goomcUical nature^ and *1-.

the prrctical use of the ri^ht-angled triangle was already familiar in
the arts and crafts, there is no reason to dispute the well established
tradition which assigns to Pythagoras the discover^^ of the pro-
position that in such a triangle the ‘-quare on the hypotenuse is

equal to the sum of the squares on the other two sides And it

IS probably also correct to attiibute to him the dLSCovery of the
harmonic intervals which underlie the production of musical
sounds Impressed by tins reduction of musical sounds to numbers
and by ihe presence of numerical relations in every department
of phenomena Pythagoras and his early followers enunciated the
doctrine that " all things aic numbers he umbers seemed to them,
as Ajistotlc put it, to be the first things m the whole of nature,
and they supposed the elements of numbers to be the elements of
all things, and the whole heaven to be a musical scale and a number
(Meta A 986a) Numbers, m other words, were conceived at that
carlv stage of thought not as relations or qualities predicable of

things but as themselves constituting the substance or essence
of the phenomc na—the rational reality io which the appearances of

sense arc ledueiblc
But the development of these ideas into a comprehensive meta-

physical s3stcm w'as no doubt the w'ork of Philolaus in the latter

part of the 5th century Ills formulation of the theory implies

a knowledge of the teaching of Parmenides and Empedocles, and
had itself in turn a great 'nfluence upon Plato The ” elements of
numbers,” of which Aristotle speaks in the p'^s^age quoted above,
were, .tccording to the Pylhagorc'ans, the Odd and the Even,
which thc^y identified with the Limit and the Unhmitetl, and
Anstotlc distinctly says that they did not lieat these as '* pnontics
of certain other substances” such as fire, water or anything else of

that sort, but that the unlimited itself and the one were the reality

of the things of which they were predicated, and that is why they
said that number wa® ” the reality of everything ” (Meta. A ‘587)

Numbers, ihcrefoie are spatially conceived" one ” being identified

with the point in the sense of a unit havmg position and magnitude
From combinations of such units tbo higher numbers and geometrical
figures arise

—"two” being identified with the Ime, "three”
with the surface, and " four with the solid—and the Pytliagorcans
pioceeded to explain the elements of Empedocles as built up out
of geometrical figures m the manner folumed by Plato in the
Timofus The identification of the numerical opposites, the Odd
and the Even, with the Limit ard the Unlimited—otherwise diffi-

cult ti> explain—may perhaps be understood, as Burnet suggests,

by reference I0 the ai rangement of the units or "terms” (Ifgoi)

m patterns ‘ Wnen the odd is divided into two equal parts,”

he qiiolcb lioiu Stobaciis, " a unit is left over m the nuddle, but
when the c\tn is so divided, an emptv field is left over, without
a ina^'tor and without a number, showmg that it is defective and
incom])lete ” The* idea of opposites, derived, perhaps, onginally
jfrom Heracltitus, was devt loped by the Pytliagorcans m a list of
tin fundamental oppositions, bearing a certain icsemblance to the
tables of categories framed by latci philosophers, but in its arbitrary

mingling of mathematical, physical and ethical contrasts charactei-
istic of the uncritical beginnings of speculative thought • (i) limited
and unlimited, (2)odd and ev-en, (3) one and many, ^4) right and left,

(5) male and female, (6) rest and motion, (7) straight and curved,

(8) light and darkness, (9) good and evil, (lol square and oblong
To the lythagorcans as to Heracleitus the universe was in a sense

the realized union ot thc-se opposites, but interpretations of Py-
thagoreani^m which represent the whole system as founded on
the opposition of unity and duality, and proceed to identify

this with the opposition of form and matter, of divine activity

and passi\ e material, betray on the surface their post-Platonic

origin Still moie is this the cai^e when m Neoplatonic fashion
the)’’ go on to derive this original opposition from the supremo
unity or God The further speculations of the Pythagoreans on
the subject of number r<?st mainly on analogies, which often become
Cvipncious and tend to lose themselves at last in a b«irren symbolism
” Sev^en ” is called wap^tVof ami 'ABifyyi, because within the decade
it has neither factors nor product ” Five,” on the other hand,
signifies mariiage, because it is the union of the first masculine
with the first fermninc number (3 -f- 2, unity being considered as

a number apart) The thought already becomes more fanciful

when ” one ” is identified with reason, because it is unchange-
able

,

” two ” with opinion, because it is unlimited and mdeterminate

,

” four ” with justice, because it is the first square number, the
product of equals
The astronomy of the Pythagoreans was their most notable

contribution to scientific thought, and its importance hes in the

fact that the 3' wore the first to conceive the earth as a globe.
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self'Supported in empty «^pacc, revolving \v'ith the other planets round
a central lummary Ihcy thus anticipated the heliocentric theory,

and Copernicus has left it on record tliat the Pythagorean doctrine

of the planetary movement of the earth gave him the first hint of

Its true hypothesis The Pythagoreans did not, however, put the

sun m the centre of the system. That place was filled by the central

fire to which they gave the names of Hcstia, the hearth of the
universe, the watch-tower of Zeus, and other mythological cxpies-

siors It had then been recently discovered that the moon snone
by reflected light, and the Pythagoreans (adapting a theory of

Empedocles), explained the light of the sun also as duc' to reflection

from the central fire Round this fire revolve ten bodies, first the

Antichthon or counter-earth, then the earth, followed in order
bv the moon, the sun, the five then known planets and the heaven
of the fixed stars The central fire and the counter-earth arc
mvisible to us because the side of the caith on which wc live is

always turned away’’ from them, and our light and heat conic to us,

as already slated, by reflection from the sun When the earth is

on the same side of the central fire as the sun, the side of the earth

on which we live is turned towards the sun and we have day;
when the earth and the sun arc on opposite sides of the central fire

wc are turned away' from the sun and it is night The distance of

the revolving orbs from the central fire was determined according

to simple numerical relations, and the Pythagoreans combined their

astronomical anel their musical discoveries in the famous doctrine

of “ the harmony of the spheres The velocities of the bodies
depend upon their distances from the centre the slower and nearer
bodies givmg out a deep note and the swifter a high note, the

concert of the whole yielding the cosmic octave The loason why
vve do not hear this music is that wc are like men in a smith’s forge,

who cease to bo aware of a sound which they constantly hear and
are never in a positKm to contrast with silence

Authorities—Zeller’s account of Pythagorcanism in his Phtlo-

S0phte (let Gnechen gives a full account of the sources, with critical

references in the notes to the numeious monographs on the subject,

but the labour and ingenuity of more recent scholars has succeeded
m clearing up a numlier of points since he wrote Diels, Doxo-
graphi graect

(1879), and Dte Fragmenie der Vorsokratiker, vol 1

( »nd ed., 1906) Gomper/, Greek Thinkers, vol 1 ,
and especially

Burnet's Early Greek Philosophy (2nd ed 1908), give the results

of the latest investigations Tannery's Sctenct helline^ Milliaud's

La Science grecque and Philosopher geomitres, Cantor's Hiitory oj

Mathematics^ and Gow’s Short History of Greek MathematicSy refer

to the mathematical and physical doctrines of the school
(A. S P-P)

Pythagorean Geometry

As the introduction ot geometry into Greece ib by common
consent attnbuted to Thales, so all arc agreed that to Pythago-

ras IS due the honour of ha^/ing raised mathematics to the

rank of a science. We know that the early Pytliagoreans

published nothing, and that, moreover, they referred all their

discoveries back to their master (see Philolaus) Hence it is

not possible to separate his work from that of his early

disciples, and we must therefore treat the geometry of the

early Pythagorean school as a whole. We know that Pythago-

ras made numbers the basis of his philosophical system, as

well physical as metaphysical, and that he united the study of

geometry with that of arithmetic.

The following statements Lave been handed down to us (a)

Aristotle (Meta 1 5, 985) says “ the l^Lhagoreans first applietl

themselves to mathematics, a science which they improved, and,
penetrated with it, they fancied that the pnnciples of mathematics
weie the principles of aU things "

(6) Kudtinus informs us that
“ P^^lmgoras changed geometry into the form of a hbcial science,

regardmg its principles in a purely abstract manner, and investi-

gated its theorems from the immaterial and intellectual point of

view (idiKQfs Ka\ voepSis) " ^ (c) Diogenes Laertius (vui ii) relates

that It was Pytliagoras who earned geometry to perfection,

after Mocris had first found out the principles of the elements
of that science, as Anticlides tells us in the second book of his

History of Alexander, and the part of the science to which Py-
thagoras applied himself above all others was arithmetic ” (d)

Accordmg to Aristoxeiius, the musician, Pythagoras seems to have
esteemed arithmetic above everything, and to have advanced it

by divertmg it fiom the service of commerce and by likening all

things to numbers.’* («) Diogenes Laertius (vin 13) reports on
the same authority that Pytliagoras was the first person who
mtroduced measures and weights among the Greeks (/) He
discovered the numerical relations of the musical scale (Diog

1 Proclus Diadochus, In primum Eucltdis elementorum hhvum
cofnmentarii

,

cd Fncdlein, p 65
Moens was a king of Egj^t who, Herodotus teUs us, lived

900 years before his visit to that country
^ Anstox. Fragm ap Stob F.cIof Phys 1, 2, 6.

Laert viii ii) (g) Proclus ^ says tliat the word ‘ mathematics
*

originated with the Pythagoreans ” (h) Wc learn also from the
same authority * that the Pythagoreans made a fourfold division

of mathematical science, attributing one of its parts to the " how
many " (rh rdaor) and the other to the “ how much (rb ttyikIkop);

and they assigned to each of these parts a twofold division They
said that discrete quantity or the how many ” is cither absolute
or lelativc, and that continued quantity or the “ how much " is

either stable or in motion. Hence they laid down that arithmetic
contemplates that discrete quantity which subsists by itself, but
music that which is related to another; and that geometly considers
continued quantity so far as it is immovable, but that astronomy
(h (TepaiptKh) contemplates continued quantity so far as it is of a
self-motive nature (t) Diogenes Laertius (vm 25) states, on
the authority of Favorinus, that Pythagoras " employed defini-

tions in the mathematical subjects to which he applied himself
1 he following notices of the geometrical work of Pythagoras and

the early Pythagoreans are also pieservcd (i) The Pythagoreans
define a point as “ unity having position ” (Prod op cit p 95)

(2) They considered a point as analogous to the monad, a line to
the dyad, a superficies to the triad, and a body to the tetrad (ibid

P 97) (i) They showed that the plane around a point is com-
pletely filled by six equilateral triangles, four squares, or three
regular hexagons (ibid p 'J05) (4) Eudemus ascribes to them the
discovery of the theorem that the mteiior angles of a tnangle are
equal to two right angles, and gives their proof, which was sub-
stantially the same as that in Euclid I 32 ® (ibid p 379). (5) Proclus
infoims us in his commentary on Euclid I 44 that Eudemus says that
the problems concerning the application of areas—where the term
“ application " is not fo be taken m its restricted sense (irapaiSoA^),

m wluch it IS used in this proposition, but also in its wider signih
cation, cmbiacing vir€p$o\ii and in which it is used in

Book VT Props 28, 29—are old, and inventions of the Pythago-
reans'^ (ibid p 419) (6) This IS confirmed by Plutarch,** who says,
after A^Uodorus, that Pythagoras sacrificed an ox on finding the

geometrical diagram, either the one relating to the hypotenuse,
VIZ that the square on it is equal to the sum of the squares on the
sides, or that relating to the problem concerning the application
of an aica **

(7) Plutaich *** also ascribes to Pythagoras the solution
of the problem, To construct a figure equal to one and similar to
another given figure (8) Eudemus states that Pythagoras dis-

covered the construction of the regular ‘olids (Prod op cit

p 65). (9) Hippasus, the Pythagoiean, is said to have perished
in the sea on account of his impiety, inasmuch as he boasted that
he first divulged the knowledge of the sphere with the twelve
pentagons (the msenbed ordinate dodecalicdron) * Hippasus as-

sumed the glory of the discovery to himself, whereas everything
belonged to Him—“ for thus th^' designate Pythagoras, and do
not call him by name " (10) The triple interwoven triangle or
pentagram—star shaped regular pentagon—was used as a symbol
or sign of iccognition by the Pythagoreans and was called by them
** health ” (vyttla) (ii) The discovery of the law of the three

* Prod op cit p 45,
» op cit p 35.
® Wc learn from a fragment of Geminus, which has been handed

down by Eutocius m his commentary on the Conics ol Apollonius
(Apoll Cornea, ed Halleius, p 9), that the ancient geometers
observed two right angles in each species of tnangle, in the equi-
lateral first, then in the isosceles, and lastly m the scalene, whereas
later writers proved the thcoiem gcncially thus “ The three
internal angles of every tnangle arc equal to two right angles.**

’ The words of Proclus are interesting Accordmg to Eudemus
the inventions respecting the application, excess and defect of areas
arc ancient, and are due to the Pythagoreans Moderns, borrowing
these names, transferred them to the so-called conic lines, the para-
bola, the hyperbola, the ellipse, as the older school, in their nomen-
clature concerning the description of areas in piano on a finite light
line, regarded the terms thus An area is said to be applied (irapa-

$d\\eip) to a given right line when an area equal in content to some
given one is described thereon, but when tne base of the area is

greater than the given line, then the area is said to be in excess

{6wtpfid\\<ip) ,
but when the base is less, so that some part of the given

line lies without the described area, then the area is said to be in

defect (iKktlTt^ip) Euclid uses in this way m his sixth book the
terms excess and defect The term application (irapa&dWeip),
which we owe to the Pythagoreans, has this signification.**

** Non posse suaviter vtvt sec Eptcurum, c. xi
® Efrf irp6$Knf^a ntpl rou x^piov rrjs irapa^okrjs Some authors,

rendering the last five words concerning the area of the parabola,**
have ascribed to Pythagoras the quadrature of the parabola, wluch
was one of the great discoveries of Archimedes.

*** Symp viii
,
Quaest 2, c 4

lamblichus, De vit Pyth c 18, ^ 88.

Lucian, Pro lapsu in salut § 5 ;
also schol on Anstoph. Nub,

61 1 That the Pythagoreans used such symbols we learn from
lamblichus (He vit Pyth c 33. 237 and 238) This figure is

referred to Pythagoras himself, and in the middle ages was called
Pythagorae figura ;

even so late as Paracelsus it was regarded by
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squares (Euclid I. 47), commonly called the “ theorem of Pythago-
ras/* IS attributed to him bv many authorities, of whom the oldest
IS Vitruvius ^ (12) One 01 the methods of finding right-angled
triangles whose sides can be expressed in numbers (P3^hagorean
triangles)—that setting out from the odd numbers—^is referred

to Pythagoras by Heron of Alexandna and Proclus^ (13) The
discovery of irrational quantities is ascribed to Pythagoras by
Fudemus (Procl op, cit p 65). (14) The three proportions—^arith-

metical, geometrical and hai monical—were known to Pythagoras ®

(15I lambhchus* sa3^s: Formerly, in the time of Pythagoras
ana the mathematicians under him, there were three means
only—the aiithmetical, the geometrical and the third m order,

which was known by the name sub-contrary (^uir«i/ai/T(a), but which
Aichytas and Hippasus designated the harmonical, since it appeared
to include the ratios conceining harmony and melody ’*

(16) The
so-called most perfect or musical proportion, e g 6 S 9 12,

which comprehends m it all the former ratios, according to

lamblichus,® is said to be an invention of the Babylonians and
to have been first brought mto Greece by l^thagoras (17) Arith-
metical progressions were treated by the Pythagoreans, and it

appears from a passage in Lucian that Pythagoras himself had
considcied the special case of triangular numbers Pythagoras
asks some one, **How do you count?** He replies, “One, two,
three, four ** l^thagoras, mterruptmg, says, “ l^o you sec >

what you lake to be four, that is ten and a perfect triangle and our
oath.*’ ® (i^ The odd numbers were called by the Pythagoreans
‘^gnomons,**’ and were regarded as generating, inasmuch as by
the addition of successive gnomons—consisting each of an odd
number of unit squares—to the original square unit or monad
the square form was preserved (19) In like manner, if the simplest
oblong {(T^pofjL'fiKfs), consisting of two unit squares or monads in

juxtaposition, be taken and four unit squares be placed about it

after the manner of a gnomon, and then m like manner six, eight
. . . unit squares be placed in succession, the oblong form will be
preserved (20) Another of his doctrines was, that of all solid
figuies the sphere was the most beautiful, and of all plane figures

the circle ^ (21) According to lamblichus the Pytliagoieans are
said to have found the quadiature of the circle ^

him as a symbol of health. It is said to have obtained its special
name from the letters w, 7 t, a

(
= «<), a havmg been written at its

prominent vertices
^ De arch ix

,
Praef. 5, 6, 7 Amongst other authorities arc

Diogenes Laertius (mu ii), l*roclus (op cit p 426), and Plutarch
(lit •iupra, 6) Plutarch, however, attributes to the Egyptians the
knowledge of this theorem in the particular case where the sides
arc 3, 4, and 5 (De Is et Osit c 56)

Heron Alex. Ceom et siercom lel

,

cd. F Hultsch, pp. 56,
146, Prorl op at p. 428 Tho method of Pythagoras is as
follows, he took an odd number as the lesser side, then, having
squared this number and diminished the square by unity, he took
half the remainder as the greater side, and by adding unity to this
number he obtained the hypotenuse, eg 3, 4» 5, 5, 12, 13

* Nicom Ger Inirod Ar, c, xxii
^ In Nicotnachi ariihmettcam, cd. S Tennulius, p. 14

1

® Op at p 168 As an example of this proportion Nicomachus
and, after him, Tamblichus give the numbers 0, 8, 9, 12, the har-
monical and aritlimetical means between two numbers forming a geo-

metric pi oportion with the numbers themselves
6^^

lambhchus further relates (loc, cit

)

that many Pythagoreans imidc
use of this proportion, as Anstdcus of Crotona, Timaeus of Locii,

Philolaus and Archytas of Tarentum and many othens, and after

them Plato in his Timaeus (see Nicom Inst anthm
,
cd, Ast,

p 153, and Ammadvcrsiones, pp. 327-329; and Iambi, op ext,

p. 172 seq )

® Blujv irpacrts, 4, 1. 3 1 7, ed C. Jacobit/
’ rv{i>fiu)v means that by which anything is known or “ criterion

its oldest concrete signification seems to be the carpenter’s square
(norma) by which a right angle is known Hence it came to denote
a perpendicular, of which, indeed, it was the archaic name (Proclus,

op. Cit p 283). Gnomon is also an instrument for measuring
altitudes, by means of which the meridian can be found

,
it denotes,

further, the index or style of a sundial, the shadow of which points
out the hours In geometry it means the square or rectangle
about the diagonal ofa square or rectangle, together with the two
complements, on account of the resemblance of the figure to a car-
penter's square; and then, more generally, the similar figure with
regard to any parallelogram, as dehned by Euclid II dtf 2 Again,
in a still more general signification, it means the figure wluch,
being added to aiiy figure, preserves the onginal form, bee Heron,
Definittones (59) When gnomons are added successively in this

manner to a square monad, the first gnomon may be regarded as
that consistm^ of three square monads, and is indeed the con-
stituent of a simple Greek fret, tho second of five square monads,
&c.

;
hence we have the gnomonic numbers

® Diag Lafert De vit Pyih viii. 19
® Simplicius, In Arisiotehs phystcorum hbros quaituof pftores

commentartat cd. H. Diels, p 00,

On examining the purely geometrical work of Pythagoras and
his early disciples, as given in the preceding extracts, we observe
that it 18 much concerned ^vlth the geometry of areas, and wc
are indeed struck with its Egyptian character. This appears m the
theorem (3) concerning the filling up a plane with regular figures

—

for fiotjrs or walls covered with tiles of various colours were common
in Egypt, in the construction of the regular sohds (8), for some
of them are found in Egyptian architecture, m the problems con-
cerning the appUcation of areas (5) ;

and lastly, in tne theorem of
Pythagoras (ii), coupled with liis rule for the construction of right-

angled triangles in numbers (12) We learn from Plutarch that
the Egyptians wcic acquainted with the geometrical fact that a
triangle whose sides contain three, four and five parts is nght-
anglcd, and that the square of the greatest side is equal to the
squares of the sides containing the nght angle It is probable too
that tins theoicm was known to them in the simple case where the
right-angled triangle is isosceles, inasmuch as it would be at once
suggested by the contemplation of a floor covered with square tiles—the square on the diagonal and the sum of the squares on the
sides contain each four of the right-angled triangles into which
one of the squares is divided by its diagonal It is easy now to

see how the problem to construct a square which shall be equal to
the sum of two squares could, in some cases, be solved numerically
From the observation of a chcipicrcd board it would be perceived
that the clement m the successive foiniation of squares is the
gnomon or carpenter's square Each gnomon consists of an odd
number of squares and the sncce*ssive gnomons correspfind to the
successive odd numbers, and include, therefore, all odd squares
Suppose, now, two squares aic given, one consisting of sixteen and
the other of nine unit squares, and that it is piojxiscd to form from
them another square It is evident that the square consisting of

nine unit squares can lake the form of the fourth gnomon, which,
being placed round the former square, will generate a new^ square
containing twcntj^-liv*. unit stjuares Similarly it may have been
observed that the twelfth gnomon, consisting of twenty-fix c unit
squares, could lx* transfoimcd into a square each of whose sides

contains fix c units, and thus it may have been seen conversely that
the latter square, by taking the gnomonic or generating form xvith

respect to the square on twelve units as base, would produce the
square of thirteen units, and so on This method required only to
be generalucd in order to enable Pythagoras to arrive at his rule

for finding right-angled tnangles whose sides can be expressed
in nuinbcis, which, we are told, sets out from the odd numbers
The nth square together xvith the nth gnomon forms the (n 4- i)th

square, if the nth gnomon contains m^ unit squares, m being an
odd number, xxe have 2n + i = n = i(wP — i), xvhich gives
the rule of Pythagoras
The general proof of Euclid I 47 is attributed to Pythagoras,

i

but we hax^c the cxpicss statement of I^oclus (op at p 42O) that
this theorem was not pioved m the first mstance as it is m the
Elements The following simple and natural way of arnving at
the theorem is suggest^ by Bretschneider after Camcrer A
square can be dissected into the sum of txvo squares and two equal
rectangles, as in Euclid II 4; these txvo rectangles can, by draw^-

' ing their diagonals, be decomposcxl into four equal nghl-anglcd

I

triangles, the sum of the sides of each being equal to the side of

I the sejuare, again, these four right-angled tnangles can be placed

I

so that a x^ertex of each shall be m one of the corners of the square
in such a way that a greater and less side are m continuation

I The original square is thus dissected into the four tnangles as
1 before and the ligure within, which is the square on th< hy|x>lenusc
This square, therefore, must be equal to the sum of the squares on
the sides of the nghl-anglcd tnangle

It IS well knoxvn tliat the Pythagoreans xverc much occupied
I xvith the construction of regular pclj’-gons and sohds, xvhich in

their cosmology played an essential part as the fundamental forms
of the elements of the unix^crse We can trace the origin of these

mathematical speculations m the theorem (3) that “ the piano
around a point is completely filled by six equilateral tnangles,
four squaics, or three regular hexagons '* Plato also makes the
Pythagorean Timaeus explain “ Each straight-hncd figure con-
sists of tnangles, but all triangles can be dissected into 1 octangular

ones which arc either isosceles or scalene. Among the latter tho
most beautiful is that out of the doubUng of which an equilateral

anscs, or in xvhich the square of the greater perpendicular is three
times that of the smaller, or in which the smaller pei-peiidicular

is half the hypotenuse But two or four nght-anglea isosceles

triangles, properly pul together, form the square, txvo or six of

the most beautiful scalene right-angUd triangles form the equi-

lateral triangle! and out of these two figures arise the solids which
correspond wulh the four elements of the real world, the tctia-

hedron, octahedron, icosahedron and the cube**'* (Ttmaeus. 5

54. 55) The construction of the regular sohds is distinctlv

ascribed to Pythagoras himself by Eudemus (8) Of these five

See Bretsch Die Geotn vor Eukltdes, p 82, Camcrer, Euclxdts

elem i 444 and the leferences given there
“ The dodecahcdion xvas assigned to the fifth clement, quxnta pars,

aether, or, as some Hunk, to the universe (See Philolaus
)
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BoUds three—^tho tetrahedron, the cube and the octahedron—were
known to the Egyptians and are to be found in their architecture

Let us now examine what is required for the construction of the
other two solids—the icosahedron and the dodecahedron In the
formation of the tetrahedron three, and in that of the octahedron
four, equal eamlateral tnangles had been placed with a common
vertex and adjacent sidt‘s coincident; and it uas known that if

SIX such trianj^les were placed round a common vertex with their
adjacent sides coincident, thty would lit in a plane, and that,

therefore, no sohd could be foimed lu that manner from them It

remained, then, to try whether five such equilateral triangles could
be placed at a common vertex in like manner, on trial it would
be found that they could be so placed, and that then bases would
form a rcgulai pentagon The existence of a regular pentagon
H ould thus become known It was also known from the foi mation
of the cube that three squaies could be placed m a similai wav
with a common vertex, and that, further, if three equal and
regular hexagons were placed round a point as common vertex

with adjacent sides coincident, they would lorm a plane It re-

mained m this case, too, only to tiy whether throe equal legular

pentagons could be placed with a common vcitex and in a similar

way, this on trial would be found possible and would luid to the

construction of tht regular dodecamdron, which was the regular

solid last arrived at
We see that the construction of the regulai pentagon is required

tor the formation of each of these two regular solids and that,

therefore, it must have been a discovery of Pytliagoras If we
examine now what knowledge of geometry was required for the
solution of this problem, we shall set that it depends on Euclid IV
10, which IS reoucod to Euclid II 11, which pioblem is re<luced to

the following To produce a given straight tine so that the rect-

angle under the whole line thus produced and thi produced pait

shall be equal to the square on the given line 01 ,
in the language

of the ancients, To apply to a given straight line a rectangle wluch
shall be equal to a given area—in this case the square on the given
Unc—and which shall be excessive by a square Now it is to l>c

observed that the problem is solved in this manner by Euclid {VI.

JO, 1st metlv>d), and that we know on the authority of Eudemus
tliat the problems coacermng the ap^l>ltc<Uion q( areas and their

excess and defect are old, and inventions of the Pytliagoreans (5)

Hence the statements of lambhchua concerning Hippasus {9)

—

that he divulged the sphere with the twelve pentagons—and of

Lucian and the scholiast on Aristophanes (10)—tliat the pentagram
was used as a symbol of recognition amongst the Pythagoreans

—

become of greater importance
Purther. the discovery of irrational magnitudes is ascribed to

Pylhagoras by Eudemus (13), and thio disKovery has been cvci

regartlod as one of the greatest of antiquity It is con monlv
assumc'd that Pythagoras was led to this theory from the conudera-

uon of the isosceles nght-auglod triangle It seems to the present

writer, however, more probable that the discovery of incommensu-
rable magmtudea was rather owing to the problem To cut a

line in extreme and mean ratio From the solution of this problem
It follows at once tliat, if on the greater segment of a line so cut

j

a part be taken equal to the less the greater segment regarded
as a new hue, will be cut in a similar manner, and tins process

[

ran be continued without end On the other hand, if a similar

method be adopted in the case of any two lines which can be re-
;

presented numerically, the process would end Hence would arise

the dLstmction between commensurable and mcommensurable
quantities. A reference to Euclid X 2 will show that the method
above is the one used to prove that two magnitudes arc incommoiibu-

rablc, and m Euclid X 3 it will be seen that the greatest common
measure of two commensurable magnitudes is found by this process

of contiiiuod subtraction It seems probable that Pythagoras, to

whom is attributed one of the rules for reprehcaituig the sides of

light-angled tiiangles in numbers, tried to lind the aides of an
isosceles right-Anglcd triangle numerically, and tliat, failing m the
attempt, he suspected that the hyjMjtenuse and a side had no
common measuic He may have demonstrated the incommensu-
rability of the side of a square and its diagonal Ihe miture

ol the old proof-—which consisted of a rcductio ad absurdum, show-
ing that, if^thc diagonal be commensurable with the side, it would
foUow that the same number would be odd and even ^—makes
it more piobable, however, that this was accomplished by his

successors. The existence of the irrational as woU rus that of the
regular dodecahedron appears to have been regarded by the school

as one of their cluef discoveries, and to have been preserved as a
secret, it is remarkable, too, that a. story similar to Uiat told by
Uunblichus of Hippasus i» narrated of the person who first published
the idea of the irrational, vu. that he suffered shipwreck, <kc ^

Eudemus ascribos the problems concermng the application of

figures to the i^thagoreans The simplest cases of the problems,

' For this proof, see Euclid X 117, sec also Anstot Analyt Pr 1

c. 23 and c 44
3 Knochc Ufliersuchungen Hher die fteuaufgefufidetim Schohen

des Prokfu$ Dtadochns Zje Euchds Elementen, pp. 20 and 23 (Herford,

1865)

Euclid VI 28, 29—those, viz. m which the given parallelogram
IS a square—correspond to the problem To cut a given straight

line internally or externally so that the rectangle under the seg-

ments shall tie equal to a given rcctilmeal figure. The solution

of this problem—^in which the solution of a quadratic equation is

implicitly contained—depends on the problem, Euclid if 14, and
the theoiems, Euclid 11 5 and 6, together with the theorem of

Pvthagoras It is probable that the finding of a mean proportional
bclAvoen two given lines, or the construction of a square which

i
shall be equal to a given rectangle, is due to Pythagoras himself

I

The solution of the mo*‘e general problem, Euchd Vl 25, is also

attributed to him by Pliitaich (7) The solution of this problem
depends on that of the pau*ticular case and on the application of

areas, it requires, moreover, a knowledge of the theorems Similar

rectilineal figures are to each other as the squares on their homo-
logous sides (Euchd Vi. 20) ,

and. If three lines are m geometrical

proportion, the hrst is to the third as the square on the first is

to the square on the second Now Hipjwcrates of Chios, «ibout

440 u c
,
w ho was instructed in geometry by the Pythagoreans,

possessed this knowledge We are justiiied, therefore, in ascrib-

ing the solution of the general problem, if not (with Plutarch) to

Pythagoras, at least to lus early successors

The theoicm that similar polygons «ire to each other in the

I

duplicate ratio of their homologous sides involves a first sketch, at

least, of the doctrine of proportion and the similarity of figures,’

1 That wc owe the foundation and development of the doctrine of

I
proportion to PjThagoras and lus school is confirmed by the tcsti-

j

mony of Nicomachus (14) and lambhchus (15 and 16) From these

I passages it appears that the early Pytliagorcana were acciuamtod

not only with the arithmetical and geometrical means between
two magnitudes, but also w'lth tiieir harmomcal mean, which was
then called “ subcontrary " The l^ythagorcans were much occupied
u ith the representation of numbers by geometrical figures. These
speaculations originated with Pythagoras, who was acquamted with
the summation of the natural numbers, the odd numbers and the
even numbers, all of which arc capable of geometrical representa-

tion. See the passage in Lucian (17) and the rule for finding

Pylhagoican triangles (12) and the observations thereon supra.

On the other hand, there is no evidence to support the statement
' uf Montucla that l^thagoras laid the foundation of the doclrsno

I

of isopertmetry, by proving tliat of all figures having tire same
ptnmctci the circle is the greatest, and that of all soUdti having the

same surface the sphere is the greatest. We must also deny to

I

lythagoras and his school a knowledge of the comic sections, and
m jiarticular of the quadrature of the parabola, attributed to lum
bv some authors, and we have noticed the misconception which
gave use to this erroneous inference

Certain conclusions may be drawn from the foregoing examina-

l on of the mathematical work of Pythagoras and his school,

which enable us to form an estimate of the state of geometry

about 480 D c. First, as to matter It forms the bulk of the

first two books of Euclid, and includes a sketch of the doctrine

of proportion—which was probably limited to commensurable
magnitudes—together with some of the contents of the sixth

book. It contains, too, the discovery of the irrational {(IXoyov)

and the construi tion of the regular solids, the latter requiring

the description of certain regular polygons—the foundation,

in fact, of the fourth book ol Euclid. Secondly, as to jorm.

The Pythagoreans first severed geometry from the needs of

practical life, and treated it as a liberal science, giving definitions

and introducing the manner of proof which has ever since been

m use Further, they distinguished between discrete and con-

tinuous quantities, and regarded geometry as a branch of mathe-
matics, of which they made tlie fourfold division that lasted to

the middle ages—the quadnvium (fourfold way to knowledge) of

Boetius and the scholastic philosophy And it may be observed

that tlie name of “mathematics,’’ as well as that oi “philo-

sophy,” IS ascribed to them. Thirdly, as to method One chief

characteristic ol the mathematical work of Pythagoras was the

^ It IS agiccd on all hands that these two theories were treated

at length bv l^thagoras and hrs school It is almost certain,

however, tliat the theorems arrived «it were proved foi commensu-
rable magnitudes only, and were assumea to hold good for all

fhe Pythagoreans themselves seem to have been aware tliat their

proofs were not rigorous, and were open to senous objection in

this we may have the explanation of the secrecy which was attached
by them to the idea of the incommensurable and to the pentagram
which involved, and indeed represented, that idea Now it is remark-
able that the doctrine of pioportion is twice treated in the Elements
of Euchd—first, m a general manner, so as to include incommensn-
rablcs, in book v , which tradition ascribes to Eudoxus, and then
arithmetically in book vii ,

which, as Hankel has supposed, con-
tains the treatment of the subject by the older Pythagoreans.
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combination of arithmetic with geometry. The notions of an
equation and a proportion—^which are common to both, and
contain the first germ of algebra—were introduced among the

Greeks by Thales. These notions, especially the latter, were
elaborated by Pythagoras and his school, so that they reached
the rank ot a true scientific method m their theory of proportion

To Pythagoras, then, is due the honour of having supplied a
method which is common to all branches of mathematics, and
m this respect he is fully comparable to Descartes, to whom we
owe the decisive combination of algebia with geometry

Sec G
J

Allman, Greek Geometry from Thales to Euclid (Cambridge,
1889) ,

M Cantor, Vorlesungen iiher Geschichte der Mathemaink
fLeipzi^^, 1894),

,

(Cambiidge, 1864
imcs Gow, Short History of Greek Mathematics

(G J A)

PYTHAGORAS, of Rhegmm, a noted Greek sculptor of the

5th century b c ,
a contemporary of Myron jind Polyclitus, and

their rival in making statues of atlilelcs lie was bom at

Samos and migiated in his youth to Rhcgium in Italy. He
made a statue of Philoctetes notable for the physical expression

of pain, an Apollo shooting the P)thon at Delphi, and a man
singing to the lyre He is said to have introduced improve-
ments in the rendering of muscles, vems and hair.

PYTHEAS, of Marseilles {Ma5Stlta\ a celebrated Greek navi-

gator and geographer, from whom the Greeks apparently derived

their earliest definite information concerning western Europe,

and cspciially the British Islands He was probably contem-
porary with Alexander the Great, he certainly wrote before

Dicaearchus, a pupil of Aristotle who died about 285 b.c His

work IS lost, andwe are left almost whollv m the dark as to its

form and diaracter, but the various titles under which it is

quoted (eg TreptoSos, or Ta Trcpl tov *0#c€avo€) point to a

geographii^ treatise, m which Pytheas had embodied the

results of his observations, rather than to a contmuous narrative

of his \ oyage
borne modern writers have supposed Pytheas to have been

sent out, at public expense, m command of an expedition organ-

ized by the republic of Massiba; but there is no ancient authority

for this, and l^olybiiH, "vdiio had unquestionably seen the original

work, expressly states that he had undertaken the voyage m a
pri\ate rapacity and with limited means All that we know
concerning the voyage of Pytheas (apart from detached notices)

is contained in a brief passage of Polybius, cited by Strabo, :n

which he tells us that I^theas, according to his own statement,

had not only visited Bntarn, but had personally explored a large

part of it ('* travelled all over it on foot,^' according to one read-

ing of the text m Strabo, bk. iv. ctu 1 ), and estimated its

circumference at more than 40,000 stadia (4000 geographical

miles) To this he added the account of Thule (which he placed

SIX days’ voyage north of Biitam) and the adjoining regions, in

which there was no longer any distinction between air, earth

and sea, but a kind of mixtuie of all three, resembling the gela-

tinous mollusc known as fulmo manntes, which rendered all

navigation and progress in any other mode alike impossible

This substance Pytheas had himself seen, according to Strabo

(bk IV. ch 1 ), but the other phenomena he described only from

hearsay After this he visited the wholeof the coasts of Europe ”

(t,e those bordering on the ocean) as far as the Tanais (Strabo,

bk ij ch IV § 1) This last sentence has led some modern
writers to suppose that he made two diffeient voyages, but this

IS improbable, the expressions of Polybius imply that his ex-

plorations m both directions, first towards the north and after-

wards towards the east, formed part of the same \'oyagc

The conntnos visited, and to a certain extent explored, by J^ythcas,

were previously unknown to the Greeks—except, perhaps, by vague
accounts received through the Phoenicians—and were not visited

by any subsequent authority during more than two centuries

Hence some of the later Greek geographeis altogether disregarded
his statements, and treated his voyage as a fiction Eratosthenes,

indeed (276-196 B c), attached great value to his authonty as to

Biitam and Spam, though doubling some of his statements; but
Polybius (c. 204-122 Bc) consideicd the whole woik of Pytheas
a tissue of fables, like that of Euhemerus concerning Panchaea,
and even Strabo, in whose time the western regions of Europe were
comparatively w^eU known, adopted to a great extent the view of

Polybius.

In modern times a critical examination has arrived at a more
favourable judgment, and though GosseUin in his Hecherches sur
la gdographie des anctens (iv 1 08 -180) and Sir G C Lewis in his
History of Ancient Astfonomy (pp 406-481) revived the sceptical

vicw% the tendency of modern critics has been rather to exaggerate
than to depreciate the value of what was really added by Pytheas
to knowledge Our information concerning him is so iii)j>crfcrt,

and the scanty notices preserved to us from his work are so meagre
and discordant, that it is dilhcult to arnve at anything Ukc a sound
conclusion It may, however, be considered as fairly eslabhshcd
that l^ythcas made a voyage round the western coasts of Europe,
pioceeding from Gades, the great l^hocnician emporium, and prob-
ably the farthest point familiar to the Greeks, lound Spain and Gaul
to the British Islands, and that he followed the eastern coast of
Britain for a considerable distance to the north, obtaimng m-
fermation as to its farther extension in that direction which led
him greatly to exaggerate its siie At the same time he heard vaguely
of the existence of a large island to tlie north of it—piobably
derived fiom the fact of the Oikney. and Shctlands bemg really

found m that position—to which he gave the name of Thule
The most imjxirtant statement inade by l^heas in regard to

Thule was th.it conn(‘Ctcd with the astronomic^ phenomena alfect-

ing the duration of day and night therein Unfortunately the re-

ports transmitted to us differ so widely that it is almost impossible
to determine what Pytheas himself siatt d It is, however, probable
that the version given in one passage by lUiny (H N iv. 16, 104)
correctly represents his authority According to tins, tne days
at the sununer solstice were twenty-four hours in length, and con-
ve«>ely at the winter solstice the nights were of equal duration
Of course this would be true had Thule been situated under the
Arctic Circle, winch Pytheas cvidtntly considered it to be, and his

skill as an astronomer would had him to accept as a fact what he
knew must be true at some point as a voyager proceeded onwards
towards the north

biill more dilhcult is it to determine the extent and cliaaactcr

of I^i^heas’s explorations towards the east The statement <hat
he procce ded along the coasts of Europe " from Gades to the Tanais **

IS evidently based upon the supposition that this would bc a simple

and direct course along the northern shores of Germany and Scythia
—Polybius himself, in common with the other Greek geographeis
till a much later period, being ignorant of the projection of the
Danish or Cimbrir peninsula, and the circumnavigation that it

in\olvcd—of all which no trace is found in the extant notices of

lYtheas Notwithstanduig this, some modern writers have sup-

posed him to have enteied the ^Itic and penetrated as far as the

Vistula (his Tanais) The only foundation for this is to be found
in the fact th,dt in a passage cited by Pliny (H N xxxvu 2, 35)
rythcas IS represented as stating tliat amber was brought from an
island called Abaliis, distant a day's voyage from the land of the
Outtones, a Gt rman nation w ho dw clt on an estuary of the ocean
called Mentonoinus, Oooo stadia m extent It was a production

thrown up by the weaves of the sea, and was used by the inhabitants

to burn instc ad of w'ood It has been conjectured that the " estuai y
here mentioned refers to the lialUc, the existence of wduch as a
separate sea was unknown to all ancient geographers; but the
<*hscurc rrianner in which it is indicated, as well as the inaccuracy
ol the state ments eonccinuig the place from whence the amber
was actualiv den\ed, both point to the sort of hearsay accounts

which Pytheas might readily have picked up on the shores of the
Genruin Oeeaii, without proceeding farther than mouth of

the Ems, Weser or Elbe, which last is supposed by Ukert to have
been the limit of his voyage in this direction It must be observed
also that amber is found m FnesUtnd and on the west coast of

Schleswig, as well as in the Baltic, though not m equal abundance
As 10 the Cassitcndes, or Tin Blands, the exploration of which

would D.iturallv bc one of the chief objects of l^thcas, he seems
to have iuiiiished Timacus, who wrote less than a century after him,
with details upon the same, especially m regard to the eommeTci«il

centre of Iktis (St Michael’s Mount in Cornwall ’), which are pre-

served by Diodorus The trade wiHi these regions was prolmbly
at this period m Phoenician hands, but we know that at a later tnne

a considerable portion of the supply was carried overland through
Gaul to Massilia

Pytheas certainly had one merit which distinguished him
from almost all his contemporaries—^he was a good astronomer,
and was one of the first who made observations for the deter-

mination of latitudes, among others that of his nati\ e place Massiba,
which he fixed wnth reunarkable accuiacy, his result, which was
w'lthin a few miles of the truth, was adopted by rtolemy, and
l>ecame the basis of the Ptolemaic map of the western Mediter-
i.mcan His calculations of the hngth of the longest day at four
different points in the neighbourhood of Biilain arc probably based
on native reports If these figures (16, 17, 18 and 10 hours) are
to be pressed, they would refer to, say, Ushant (48° N), F^m-
borough Head (54°), Tarbet Ness in Ross (58°) and Ihc northern-
most bhetlands (6iq l^thcas was also the first among the Greeks
who arrived at any correct notion of the tides, and not only indicated

their connexion with the moon, but pomt^ out their periodical

fluctuations in accordance with the phases of that luminary Other
observations concerning the manners and customs of the mliabitants
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of rrinote northern regions prove that he had himself really visited

them Among these aic the gradual disappearance of various
kinds of gram as one ad\anccd towards the north, the use of

fermented liquors made from corn and honey, and the habit of

threshing out their corn in large coveud barns, instead of on open
threshing-floors as in Greece and Italv, on account of the want
of sun and abundance of rain Pytheas’s notice of the depth of the

Bay of Biscay, of the length of the projection of Brittany, of

Ushant under the name of Uxtsama, and of thicc pioiuontones
of Bntam, two of which seem to eoriespond to Land's Liul

(Bclenon), and North Foreland [Kantion), must not be forgotten

The fragments of l^theas ha\e been collected by Aivcdson
(Upsala, 1824), and by huhr (De Pylhea masstheusi, Daimstadt,
1835) Of the numerous treatises and dissertations on ihe sutnect,

sec Ukert, “ Bemerkungen uber l^thcas," in \ol 1 of his Oeog
d Grtfichen u Hdmer, pp 298- ^og, which contains an excellent

summary of all that is known concerning l^Thcas, Sir Geoigc C
Lewis Historical Survey of the Astronomy of ihe Ancients, pp 460-
480 (London, 1802), Sir Edw^ard H Bnnbuiy History of Ancient
Geography,yo\ 1 ch xv § 2 (London 1883), C I Elton, Oneins
of English History, cf especially app 1 pp |oo, Ac (London,

1882), Hugo Bergei Geschxchte der wissen^chafilichen Lrdkunde
der Gnechen, pt 3 (2nd cd , Lcip/ig 1903) A vciy elaborate

investigation of the whole subject will be found in Mullcnhoff,

Deutsche Alterthnmskunde, 1 21 1-497 (Berlin 1870) See also

Sir Clements Markham s paper, ‘ l^theas. the* Discoverer of

Britain," m the Geographical Journal (June 1893); and H F
Tozer, History of Ancient Geography, pp 152-104 (Cambiidge,

1897) (E H B., C R B)

PYTHIS, or Pythius, one of the most noted Greek architects

of the later age He cultivated the Ionic st)le, in wludi he

constructed the temple of Athena at Pnene The dedicator)^

inscription, which is m the British Museum, re( ords that the

founder was Alexander the Great Pythis also made a great

marbk quadriga which surmounted the Mausoleum

PYTHON, in Greek mythology, son of Gaea, an enormous
serpent, said to have been produced from the mud after the

flood of Deucalion Its haunt was a cavern near Mt Par-

nassus Four days after its birth it was slam by Apollo (Apol-

lodorus 1. 4), who was heme surnamed Pythiiis Aetoidmg to

Ephorus (in Strabo ix 646), Python, surnamed Dracon

(serpent), was a brigand near Delphi The python in leality

represents the pestilential vapours rising from stagnant lakes

and pools, whi(h are dispersed by Apollo and his arrows—that

IS, the shafts of the sun The old derivation (Homeric //yww to

Apollo, 371), according to which Delphi was originally called

Pytho, because the slam serpent was left there to “rot^^

{irvO€(TOai), points to this explanation

See C Pascal, Studn di anhchita e mitologia (1896)

PYTHON, a genus of v^ry large snakes of the family Boidae

(see Snakes) inhabitmg the tropical parts of Africa, Asia and

Australia They differ from

the true boas {q v ), with

which they are often con-

founded, by carrying a few^

teeth m the prcmaxilla, by
the double row of sulKaudal

shields and by the posses-

sion of a pair of supiaorbital

bones Most of them have
Fig I —Head of Boa canina

pits in some of the upper and lower labial shields.

Python rehculatus is the commonest species in Indo-China and
the Malay Islands, four uppei labial shidds on either side are
pitted It is, next to the Anaconda, one of the largest of all snakes,
some specimens being knowm which measured aliout 30 ft, in length
P molurus, scarcely smaller, is the python or rock-snakt of India
and Ceylon The African species arc much smaller, up to 15 ft

in length, e o p sebae of tropical and southern Afiica and the
beautiful P regius of West Africa P, sptlotes is the " carpet-
snake " of Australia and New Guinea A small relative of pythons is

Loxocemus btcolor of South Mexico, the only New World example

The giant pythons could no doubt overpower and kill b\

constriction almost any large mammal, since such snakes weigh

many hundredweights and possess terrific strength, but the

wndth of their mouth—although marv'ellously distensible—has, of

course, a limit, and this is probably drawn at the size of a goat

Before a python swallows such large prey, its bones are ( rushed

and the body is mangled
into the shape of a sausage

The snake begins with the

head, and a great quantity

of saliva IS discharged over

the bodv of the victim as

it IS hooked into the Ihioat

by the alternately right and ^ Python ntnulatus,

left forward motions of the distended well-toothed jaws. If foi

any reason a snake should disgorge its prey, this will be found
smothered witli slime Hence the fable that they cover it with
saliva before deglutition

Most pythons are rather ill-tempered, diffciing m this respect

from the boas They aie chiefly arboreal, and picfer localities

1 iG 3 —Jython reticulaius (India).

in the vicinity of water to which mammals and birds, their

usual piey, resort They mo\e, climb and swim with equal

facility The female collects her eggs, sometimes as many as

one hundred, into a heap, round which she coiLs herself, covering

them so that her head rests in the centre on the top In this

position the snake remains without food throughout the whole
period of incubation, or rather keeping guard, for about two
months (H F G

)

PYX (Gr. TTvfts, a box or chest), a term for various forms of

receptacle In ecclesiastical usage it is ihe sacred vase or taber-

nacle in which the Host is reserv ed In the English Mint the

pyx IS the chest in which are placed one com from every 15 It)

of new'ly coined gold and one from every 60 lb of newly coined

silver to aw'ait the “ trial of the pyx (see Mint) This chest was
formerly kept in the Chapel of the Pyx in Westminster Abbey.
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Q
the letter which immediately succeeds P m the

alphabet of Latin and the modern languages of

western Europe It represents the Koppa of the

earliest Greek alphabets surviving in that form

,
of the Ionic alphabet, which ultimately superseded

all others, merely as the numerical symbol lor 90. In the

Phoenician alphabet a sibilant Zade (Tzaddi) stands between

q and /> Hence Q is the nineteenth letter in the Phoenician

alphabet, the eighteenth in the Greek numerical alphabet,

which alone contains it, the sixteenth (owing to the omission of

0 and %,) in the Latin, and (from the addition of J) the seventeenth

m the English alphabet Its earliest form is a rough ellipse

transfixed by an upright line, 9. In various Semitic alphabets

this has been altered out of recognition, apparently from the

wnting of the symbol in cursive handwriting without lifting the

pen As a result forms like ^ are developed. In Greece

the head of the symbol is generally circular, and only in a few

early inscriptions is the upright carried through the circle, 9
Ihe common form is ? with the upright stem short This is

also the earliest form in the Latin alphabet, but forms with the

upright turned to the right as in a modern Q are found in the

Republican period, while this tail becomes longer and curved in

the earlv Empire The pronunciation of the Semitic Koph
(Qof) was that of a velar guttural produced against the back
part of the soft palate with great energy (hence called an

emphatic ’’ sound) In Greek there is no evidence that 9

was pronounced differently from K
,
hence no doubt its early

disappearance in most dialects It survived longest when
followed by o or u, as at the (beginning of the name of ^he town
of Corinth In Latin it is regularly used in combination with u
In classical Latin its use is confined to the cases where, as in

English gutlU &c
,
the u is pronounced as w before a following

vowel, but m old Latin it is found also in other combinations

Many languages find the combination qu, when both sounds are

consonantal (qw)^ difficult
, q being the deepest guttural while

li (English w) IS a lip sound, the points of production are nearly

as far separate as they can be There is thus a tendency to

assimilation, and instead of a guttural followed by a labial

scmi-vowcl, a new labial consonant p is produced In Greek
this lb common when the combination is followed by the vowel
Oy as m TTw, TTot, &c , from the same stem as the Latin quo,

quly Szc This, however, is not found in all dialects alike (sec

Greek Language) In other languages, like Oscan and Umbrian
which are closely akin to Latin, or the Welsh branch of the

Celtic languages, p occurs regularly without regard to the nature
of the vowel following Thus, corresponding to the Latin

quattuoTy we find the Oscan petora the Gaulish petor-ntuviy
“ four-wheeler,” the Welsh pedwar, four,” &c

,
while the Irish

cethtr, “ four,” corresponds more closely to the Latin (P Gi

)

QARAITES, or Karaites, a Jewish sect of the middle ages,

claiming to be distinguished by adherence to Scripture as con-

trasted with oral tradition, whence the name (from qara,

to read, as if “ readers,” senpturam
,
sometimes also KipD '53

“ children of the Text ” as read). They have frequently been
identified with the Sadducees or with the Samaritans, with
neither of whom have they any historical connexion or much
spiritual affinity The schism arose at Bagdad about the
middle of the 8th century, when the hereditary claims of Anan,
a learned Talmudist, to the office of Resh Galutha were set aside
by the Gaonim (heads of rabbinical schools) at Sura and
Pumbeditha, because he was believed to underv^ue the author-
ity of the Talmud. Anan, nevertheless, allowed himself to be
proclaimed Exilarch by his followers, a step construed into

treason by the Mahommedan government He was sentenced
to death, but his life was saved by his fellow prisoner, Abu
^anlfa, the founder of the great school of Moslem theology and
jurisprudence. Ultimately he and his followers were permitted
to migrate to Palestine They erected a synagogue in Jerusalem

which continued to be maintained until the time of the Crusades.

From this centre the sect diffused itself thinly over Syria, spiead

into Egypt, and ultimately reached S E Europe
Anan, who is said to have died in a d 765, \Nas the author of a

commentary on the Pentateuch and other works in Talmudic

Hebrew and Arabic Most of these are lost, and we are thus

left chiefly dependent on the hostile indications of opponents.

His code was recovered in Egypt by the Qaraite Moses b
Elijah Bashyazi (1544-1572) Fragments were published by

Harkavy (Voskhod 1897-1898) It is clear that Anan, although

theoretically antagonistic to rabbmic methods, was in the end

compelled to mcline towards them. Considerable influence, too,

was exercised on his theology by Abu Hanifa In general we
know that he showed great bitterness agamst the Talmud and
Its upholders (the “ Rabbanites ”) for their modification of the

written law by arbitrary additions and subtractions, but there

IS nothing to indicate that he himself had the insight or the

fervour by which he could have become the pioneer of a really

great reformation. The questions appear to have turned entirely

on points of mmutc detail Several of them related to the

regulation of the calendar, the new moon, for example, being

fixed by the Qaraites by direct observation, not by astronomical

calculation, and ihe mtercalary year also being determined

empirically, otlicis related to paschal and pentecostal ritual,

sucli as the precise hour for killing the lamb or for burning its

remains The differences which affected social life most deeply

were those relating to Sabbath observance and the forbidden

degrees of marriage, the Qaraites not recognizing any distinction

between relationships of consanguinity and those of affinity,

while m their zeal to avoid all risk of infringement of the sacred-

ness of the day of rest they prohibited the burning of any light at

all in their houses from sunset to sunset.

Of late years much Qaraite literature has been published.

The most valuable contribution to learning made by it is in he

direction of Hebrew philology and the natural exegesis of the

scriptural text Little information as to the Qaraites can be

derived from their liturgies
,

they differ fundamentally from

those used by Rabbanites in being composed almost entirely of

scriptural versicles and m containing practically no Piyyutim

(liturgical poems) 7"he controversies as to the rule of faith

which so deeply divided the Christian Church in the i6th century

gave to this obscure sect an illusor) and passing importance,

the Catholics frequently hurling the epithet Karaei, in token

of contempt, at the Protestants, who in their turn willingl>

accepted it as sufficiently descriptive of their attitude towards
Scripture The Qaraites never have been numerous

,
in 1904

their total number was estimated at 12,000, 10,000 being

found in Russia the present community in Jerusalem numbers
only a few families They occur in Constantinople and else-

where in Turkey, and in Egypt, but are chiefly met with in

southern Russia, and especially in the Crimean districts of

Eupatona, Iheodosia and Sevastopol Here their historical

capital and chief synagogue was formerly the “ Jews* Castle
*’

(Tshujut-Kale), near Bakh-chisarai The place is now deserted
,

Its cemetery was the seat of Firkowitsch’s notorious forgeries

(inscriptions of 1st centur)), by which he sought to establish

a fabulous antiquity for his sect According to Strack (A
Firkowitsch u. seme Enideckungeny 1876) the oldest tombstones

do not go back beyond the 14th century. The modem Qaraites

are generally well spoken of for their honesty, perseverance and
simple habits of life ; they are gradually approximating to the

Rabbanites, with whom, m some places, they are on terms of

social intimacy The Russian government exempts the Qaraites

from the restrictions to which the rest of the Jews are subject

,

this circumstance is probably due to the insignificance of the

Qaraites numerically.

Among the older authorities may be mentioiied Monnus, Exercit
Bthl lib ii ex j Diatribe de Secta Karaeorum
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(1703) bee Gratz, Gesih der Juden, especially m vol v (1806),
with the additions ind corrections of Harkavy in the Hebrew
translation

, and Furst, Gesch des Karderthums (1865) ,
S Pmsker,

Ltqqufe Qadmomyyot articles by A Harkavy and by b Poznanski
m tne Jewish Quarterly Review {t g x 238-276, and vols. xviii -xx )

See also Jewish Encyclopedia, sv ** Anan,” ** Karaites," &c
(I A)

QARO (or Caro), JOSEPH BEN EPHRAIM (1488-1575),
codifier of Jewish law, whose code is s*till authoritative with the

mass of Jews, was born in 1488 As a child he shared in the

expulsion from Spam (1492), and like most prominent Jews of

the period was forced to migrate from place to place. In 1535
he settled in Safed, Palestine, where he spent the rest of his hfe

Safed was then the headquarters of Jewish mysticism Qaro
was himself a mystic, for the tribulations of the time turned

many men’s minds towards Messianic hopes ; nor was he by any
means the only great Jewish legalist who was also a mystic
Mysticism in such minds did not take the form of a revolt against

authority, but was rather the spiritual flower of pietism than an
expression of antinomianism It is, however, as a legalist that

Qaro is best known In learning and critical power he was
second only to Maimonides in the realm of Jewish law He
was the author of two great works, the second of which, though
inferior as an intellectual feat, has suipassed the first in popu-
larity. This was inevitable, for the earlier and greater book was
designed exclusively for specialists It was in the form of a
commentary (entitled Beth Yoseph) on the Tunm (see 'Asher
Ben Yepiel) In this commentary Qaro shows an astounding

mastery over the Talmud and the legalistic literature of the

middle ages. He felt called upon to systematize the laws and
customs of Judaism m face of the disintegration caused by the

Spanish expulsion. But the Beth Yoseph is by no means
systematic

Qaro’s real aim was effected by his second work, the Shtdhan
^Arukh Table Prepared ”) Finished in 1555, this code was
published in four parts in 1565 The work was not accepted

without protest and criticism, but after the lapse of a century,

and m consequence of certain revisions and amplifications, it

became the almast unquestioned authority of the whole Jewish

world Its influence was to some extent evil It “ put Judaism
into a strait-jacket,” Independence of judgment was inhibited,

and the code stood in the way of progressive adaptation of

Jewish life to the life of Europe It included trivialities by the

side of great principles, and retained elements from the past

which deserved to fall into oblivion But its good effects far

outweighed the bad It was a bond of union, a bar to latitudin-

ananism, an accessible guide to ntual, ethics and law Above
all, it gave a new lease of life to the great theory which identified

life with religion. It sanctified the home, it dignified common
pursuits. When, however, the era of reform dawned in the

19th century, the new Judaism found itself impelled to assume

an attitude of hostility to Qaro’s code

See Graetz. Geschichie d$f Juden, vol ix (English trans ,
vol iv ) ,

Ginzberg, in Jewish Encyclopedia, arts Caro ” and “ Codification "
;

Schechter, Studies In Judaism, second senes, ]>p 202 seq (I A )

QUACK, one who pretends to knowledge of which he is

Ignorant, a charlatan, particularly a medical impostor The

word IS a shortened form of ‘‘ quacksalver ” (Du kwaksalver), m
which form it is common in the 17th century, ” salver ” meaning

healer,” while ” quack ” (Du kwakken) is merely an applica-

tion of the onomatopoeic word applied to the sounds made by a

duck, t,e, gabble or gibberish In English law, to call a medical

practitioner a ” quack ” is actionable per se without proof of

special damage {Allen v Eaton (1630), i Roll Abs, 54) The
often-quoted legal definition of a “ quack ” is “ a boastful

pretender to medical skill,” but a ” quack ” may have great

skiU> and it is the claim to cure by remedies which he knows
have no efficacy which makes him a quack ” (sec Dakkyt v.

Labouchere, The Ttmes^ 2Qth of July 1904, and 5th and gth of

November 1907)
QUADRATRIX (from Lat. quadrator^ squarer), in mathe-

matics, a curve having ordinates which are a measure of the area

(or quadrature) of another curve. The two most famous curves

Fig

of this class are those of Dmostratus and E. W. Tschirnhausen,
which are both related to the circle

The quadratrix of Dmostratus was well known to the ancient
Greek geometers, and is mentioned by Proclus, who asenbes the
mvcntioQ of the curve to a contemporary of Socrates, probably
Hippias of Elis Dmostratus, a Greek geometer and disciple of
Plato, discussed the curve, and showed how it effected a mechanical
solution of squaring the circle Pappus, in his Collectioms, treats
of Its history,, and gives two methods by which it can be gener^d
( I ) Let a sjxral line be drawn on a nght circular cylinder

, a screw
surface is then obtained by drawing lines from every point of this
spiral perpendicular to its axis The orthogonal projection of a
section of this surface by a plane containing one of the perpendiculars
and inclined to the axis is the quadratrix. (2) A right cylinder
having for its base an Archimedean spiral is intersected by a right
circular cone which has the generating line of the cylinder passing
through the initial point of the spiral for its axis From every
point of tfie curve of intersection, j>erpendiculars are drawn to the
axis Any plane section of the screw (plectoidal of Pappus) surface
so obtained uj the quadratrix Another construction is shown m
fig I AMP is a quadrant m which the line AB and the arc AC are
divided into the same number of equal parts
Radii are drawn from the centre of the quadrant
to the points of division of the arc, and these
radii are intersected by the lines drawn parallel to
BC and through the corresponding points on the
radius AB The locus of these intersections is the
quadratrix A mechanical construction is as
follows Let ABC be a semicircle with centre O
(fig. 2) Let PQ be the ordinate of the point P
on the circle, and Ft M be another point on the
circle so related to P that the ordinate PQ moves from A to O in
the same time as the vector OM describes a quadrant, Tlien the
locus of the intersection of
PQ and OM is the quad
ratnx of Dmostratus
The cartesian equation to

the curve is y*

shows that the curve is sym-
metrical about the axis of y,
and that it consists of a central

portion flanked by infinite

branches (tig 2) The asym-
ptotes are n being an integer The intercept on the axis
of y 18 2ajTr , Therefore, if it were possible to accurately construct
the curve, the quadrature of the circle would be effected. The
curve also permits the solution of the problems of duplicating a
cube {q v )

and trisecting an angle
The quadratrix of Tschirnhausen is constructed by dividing the

arc and radius of a quadrant m the same number
of equal parts as before The mutual intersections
of the lines dra^Mi from the points of division of the
arc parallel to AB, and the hnes drawn parallel to
BC through the points of division of AI3, are points

on the quadratrix (fig 3) The cartesian equation is

y=a cos vxl2a The curve is periodic, ana cuts the
axis of X at the points x— +\ 2 n - i\a, n being an
integer

,
the maximum values of y are ±a Its

properties are similar to those of the quadratrix
of Dmostratus

equation

X cot which
2a

Fig 3

QUADRATURE (from I^t. quadratura, a making square),

m astronomy, that aspect of a heavenly body in which it makes
a right angle with the direction of the sun

,
applied especially

to the apparent position of a planet, or of the moon at first and

last quarters. In mathematics, quadrature is the deterramation

of a square equal to the area of a curve or other figure

QUADRIGA, the ancient four-horsed clwiot (Lat quadrigae,

contracted from guadnjugae), which was regarded as one of

the seven sacred features in Rome It was chiefly used as the

triumphal car of generals or emperors The earliest example
mentioned is that which was modelled m terra-cotta and raised

on the pediment of the temple of Jupiter Capitolinus, In later

times It formed the chief decorative feature which crowned the

triumphal arches, and there are numerous representations of it

on coins.

QUADRILATERAL, in geometry, a figure enclosed by four

straight Imes. It is also a military term apphed to a combina-

tion of four fprtresses mutually supporting one another. The
fortresses of Namur, Li^ge, Maastricht, and Louvain, and alsd

those of Silistna, Rustchuk, Shumla, and Varna, were so called.

But the most famous quadrilateral was that of the four fortified

towns of north Italy—^Mantua, Peschipra, Verona, and Legnago,



QUADRILLE—QUAESTOR
the two former of which are situated on the Mincio and the two
latter on the Adige The real value of the quadrilateral, which

gave Austria such a firm hold on Lombardy, lay m the great

natural strength of Mantua and in the readiness with which

troops and supplies could be poured into Verona from the north.

QUADRILLE, the name of a game of cards and of a dance

The game, played by four persons with a pack of forty cards,

was a variation of the Spanish game of ombre {q v

)

and super-

seded it in popularity about 1725, to give way in turn to whist.

The dance is of French origin and is usually danced by four

couples m square In the i8th century the contredanse was
introduced into the ballet, and groups of four, eight or twelve

dancers dressed alike performed different figures
, these were

fii Stcalled quadrilles des contredanses to quadrilles

The dance became popular outside the ballet, and its figures, five

in number, with a finale, bore the names of the different conLre-

danses, Le Panialony La Poule, La Tremtz, La Pastourelle

The dance was introduced into England in 1815 The word m
both its applications comes through Ital. quadnglto or Span.

cuadrtlla from Lat quadra

^

a square, four-sided figure (quaituoTy

four)

QUADROON (a corruption of quarterooHy Span cuarteron,

from cuarto, Lat quartus, fourth), strictly a person having onc-

fourth negro blood, the offspring of a mulatto and a white. The
children of a mulatto and a negro are called in America zambos

or bambos (possibly from Span zambroy Lat. scambus, bow-
legged), and the use of Sambo as a proper name for a black

servant may have thus originated

QUAESTOR (from Lat quaero, investigate), a Roman
magistrate whose functions, at least in the later times of the

republic, were mainly financial, though he was originally con-

cerned chiefly with criminal jurisdiction The origin of the

quacstorship is obscure, but it was probably instituted simul-

taneously with the consulship in 509 b c ^ The number of the

quaestors was originally two, but this was successively increased

to four (in 421 B c ), eight (m 267 or 241 B c ), and by Sulla (in

81 B c
)
to twenty Julius Caesar raised the number to forty

(in 45 B c ), but Augustus reduced it again to twenty, which

remained the regular number under the empire The original

quaestors were afterwards distinguished by the title of urban

quaestors {quaestores urbani) When the number was raised

from two to four m 42 1 b c the office was thrown open to the

plebeians It was the lowest of the great offices of state and
hence it was regularly the first sought by aspirants to a political

career (cursus honorum) Towards the close of the republic, if

not earlier, the successful candidate was bound to have com-
pleted his thirtieth year before he entered on offi( e, but Augustus

lowered the age to twenty-five Originally the quae^stors seem
to have been nominated by the consuls, but later, perhaps from
the fall of the decemvirs (449 b c ), they were elected by the

people assembled in tribes {comiUa triouta) und^r the presidency

of a consul or another of the higher magistrates The quaestors

held office for one year, but, like the consuls and praetors, they

were often continuexi m office with the title of proquacstor

Indeed it was a rule that the quaestor attached to a higher

magistrate should hold office as long as his superior
;

hence,

when a consul regularly presided over the city for one year, and
afterwards as proconsul governed a province for another year,

his quaestor also regularly held office for two years Before

the election of the quaestors the senate decided the duties to

be undertaken by them, and after election these duties were

distributed amongst the new quaestors either by lot or by the

choice of the higher magistrates to whom quaestors were assigned.

A peculiar burden laid on the quaestors, not as an official duty,

but rather as a sort of fee exacted from all who entered on the

political career, was the paving of the high roads, for which

Claudius substituted the exhibition of gladiatorial games,

' Plutarch {Popl 12) states that the ofiicc was instituted by the

first consul Taatus on the other hand (Ann xi 22), says that

it dated from the time of the kings, but his ground is merely that
they were mentioned in the Lex Curxaia of the consul Brutus, which
Tacitus assumes to have been identical with that of the kings
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Various classes of quaestors may be distinguished according to
the duties they had respectively to discharge

1 The Urban Quaestor —Originally the duties of the quaestors,
like those of the consuls, were undefined

, the consuls were the
superior magistrates of the republic, the quaestors their assistants
From a very early time, however, the quaestors possessed criminal
junsdiction In the code of the Iwelve 1 allies they are designated
quaestores parrtctdti, “ inquisitor^ of parricide or murder **

, and
perhaps originally this was their full title, which was afterwards
abbreviated into quaestors when their functions as criminal judges
fell into the background In addition to parncide or murder we
can hardly doubt that all other crimes fell within the jurisdiction
of the quaestors

,
political crimes only seem to have been excepted

I he ennunaJ juri^iction of the quaestors a|>pears only to have
tciininatcd when towards the close of the republic trial by permanent
courts iquae^ittones perpetuot) was extended to criminal cases *

The quaestors had also charge of the piiblic treasury {aerartum)
in the temple of batum, and this was in the later times of the
rtpubhe their most important function 1 hey kept the keys of the
treasury and had charge of its contents, including not only coin
and bullion but also the military standards and a large number of
public documents, which in later times comprised all the laws as
well as the decrees of the senate Their functions as keepers of the
treasury were withdrawn from the urban quaestors by Augustus
and transferred to other magistrates, but the office itself continuecl
to exist into the 3rd century, though as to the nature of the duties
attached to it we have little or no information.

2 The MtlUary Quaestors —These were instituted in 421 bc,
when two new quaestors were added to the original two They
never had a distinctive appellation like that of the urban quaestors,
from whom, however, they were clearly distinf;uished by the fact
that, while the urban quaestors did not stand in a special relation
of subordination to any particular magistrate, a non-urban quaestor
was regularly assigned as an indispensable assistant or adjutant to
every general in command, whose name or title the quaestor usually
added to his own.* Ongtnally they were the adjutants of the
consuls only, afterwards of the provincial praetors, and still later
of the proconsuls and propraetors The dictator alone among
military commanders hact no quaestor, because a quaestor would
have been a hmitation to his powers The governor of Sicily had
two quaestors , all other governors and commanders had but one
Between the quaestor and his supenor a close personal relation,

analogous to tnat between a son ami his father, existed, and was
not severed when their official connexion ceased Not till the close
of the republic do cases occur of a quaestor being sent to a province
invested wnth praetonal and even consular powers , m one case at
least the quaestor so sent had a second quaestor placed under him
The duties of the military quaestor like those of the treasury
quaestor, were primarily bnancial Moneys due to a provincial
governor from the state treasury were often, perhaps regularly,
received and disbursed by the quaestor

,
the magazines seem to

have been under his charge
,

he coined money, on which not un-
frequently his name appears alone The booty taken in war was
not necessarily under the control of the quaestor, but was dealt
with, especially in later tiroes, by inferior officers called praefecU
fahrum But, though his duties were primarily financial, the
quaestor was after all the chief assistant or adjutant of his superior
in command, and as such he was invested with a certain degree of
military power

,
under the republic his military rank was supenor

to that of the legates, though under the empire this relation was
reversed Wlicn the general left his province before the arrival of
his successor he usually committed it to the care of his quaestor,
and. if he died or was incapacitated from naming his successor, the
quaestor acted as his representative UuUke the urban quaestor,
tlxe military quaestor possessed not a cnminal but a civil jurisdic-
tion corresponding to that of the aediles at Rome

3 The Italian Quae^ior^ —The subjugation of Italy occasioned
the institution (m 267 b c

)
of four new quaestors, who appear to

have been called quaestores classici because they were onginally
intended to superintend the building of the fleet {classis ) , their

functions, however, are very imperfectly known Though no doubt
intended to assist the consuls, they were not subordinated (Uke the
military quaestors) to a special consul They were stationed at
Ostia, at Cales in Campania, and in Gaul about the Padiis (Po)
The station of the fourth is not mentioned

,
perhaps it was Lily-

baeum in Sialy

- The etymology and onginal meaning of parrtcidtum are doubtful
In the latter part of the word we have, of course, tfie same root as m
caedere, “ to kill,” but whether or not the former part is from pater,

“a father," or from the same root that we have in per-peram,
per-jurtum, is a moot point Mommsen takes the latter view^

* It IS often supposed that the quaestores parricidtt were an old
magistracy quite distinct from the ordinary quaestors For the
identification of the two, see Mommsen, Romtsches Staatsrecht, 11

pt. I, p 506
*Thus Cicero speaks of the provtneta consulans of the quaestor,

and we find quaestor Cn Pomfet, &c.
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Literature —For a fuller treatment oi all these points see Momm-

sen, Staatsrecht, ii p s-23 foil , for the existence of the quaestor-
ship under the monarchy, and a different view of the second station

of the Italian quaestors, see A H J Greemdge, Roman Public Life,
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QUAGGA, or Cou\gg\, an animal of the genus Equus (see

HoRSi^); nearly allied to Bureheirs zebra» formerly met with in

vast herds on the great plains of South Africa between the Cape
Colony and the Vaal river, but now completely extinct Gener-

ali} speaking, the colour of the head, nock, and upper-parts

of the bod} was reddish-brown, irregularly banded and marked
with dark brown stripes, stronger on the head and neck and
gradually becoming fainter until lost behind the shoulder There

IS a broad dark median dorsal stripe Ihe under surface of the

body, the legs, and tail arc nearly white, without stupes. The
crest IS very high, surmounted by a standing mane, banded

The Quagga (Equus quagga)

alternately and white It is, however, not improbable

that there were two or more local races, for which separate

names have been proposed 1 hough never really domesticated,

quaggas have occasionally been trained to harness The
acrompan} mg illustration is reduced from a painting made from

one of two which were driven in Hyde Park by Mr Sheriff

Parkins in the early part of the 19th centur) The name is an

imitation of the shrill barking neigh of the animal, “ oug-ga,

oug-ga,'’ the last s} liable \er} much prolonged, it is also

commonly applied to the bonnte-quagga, or Burchell’s zebra

(see Horse and Zfbra)
QUAGMIRE, a bog or marsh, a piece of ground so saturated

with w\atci that it cannot support any weight The word is

composed of “ quvxg ” or “ quake (O C nvacian
,
cf “ quaver,’'

quiver ”) and “ mire,^^ mud (Iccl inyrt, Swed myr)

Skeat suggests that quag may be connected with the ’oot seen
in ** quick,” and quotes (Etym Diet 189S) Piers Plowman, c xxi

64, 01 an earthquake the earth “ quook as it quvke were,** t e

shook as if it \vere ali\c

traced to the Highlands
,

it was not until the end of the 17th
centur} that they became popular in such large centres as

I

Edinburgh and Glasgow The silversmiths of such local gilds

as Inverness and Perth frequently mounted them in silver, as

may be seen from the hall-marks on the existing examples
Thev aie found, of silver and pewter, in use as communion cups
m various parts of Scotland

,
tour, with the Edinburgh hall-

mark for 1722, belong to Ayr parish church and a large one

with the same hall-mark for 1663-1684 is used as an alms-dish

at Alvdh, Banftshire The loving cup at Donaldson’s hospital,

Edinburgh, is a large silver quaich, with the ICdinburgh stamp
for 1724, which belonged to the founder of that hospital The
finest collection of these vessels is in the possession of the

marquess of Breadalbane (E A J )

QUAIL (O Fr QuailIe,Mod Fr Caille, lta\ Low Lat
Quaquila, Du ktvakkel and Kivartel, Ger Wachtel, Dan Vagfel),

a w^ell-known bird throughout almost all countries of Europe,
Asia and Afiica—in modern ornithology the C(?furmx

or C dactyhsonam This last epithet was given from the peculiar

three-syllabled call-note of the cock, which has been grotesqueh
lendered in several European languages, and in some parts of

Great Britain the species is popularly known b} the nickname
of “ wet-my-lips ” or wet-my-feet ’’ The cpiail vanes some-
what in colour, and the variation is rather individual than

attributable to local causes
,
but generally the plumage may be

described as reddish-brown above, almost each feather being

transversely patched with dark blown interrupted by a longi-

tudinal stripe of light buff
, the head is dark brown above,

with three longitudinal streaks ot ochre ous-white
,

the sides

of the breast and flanks are reddish-brown, distinitly striped

with ochrcous-white
,

the rest ol the iow^er parts are pale buff,

clouded with a darker shade, and passing into white on the

belly The cock, besides being generally brighter in tint, not

unfrequently has the chin and a double-throat band of reddish

j

or blai kish-brown, which marks arc wanting in the hen, whose

1

breast is usually spotted Quails breed on the ground, and lay

! from nine to fifteen eggs of a yellowish-white, blotched and

j

spotted with dark brown Though essentially migratory by

j

nature, not a few quails pass the winter in the northern hemi-
sphere and ev^en in Britain, and man} more in southern Europe

I In March and April thev^ cross the Mediterranean from the south

1
on the way to their breeding homes m large bands, but these

' arc said to be as nothing compared with the enormous flights

I that emigrate from P'urope towards the end of September
During both migrations immense numbers are netted for the

market, since they are almost universally esteemed as delicate

meat The flesh of quails (aught in spring commonly proves

dry and indifferent, but that of those taken m autumn, especially

j

when they have been kept long enough to grow fat, as they
' quickly do, is excellent In no part of the British islands at

present do quails exist in sufficient numbers to be the especial

j

object of sport In old da}s the} were taken in England in

' a net attracted thereto by means of a quail-call—a simple

j

instrument,^ the use of which is now wholly neglected—on
' which their notes are easiK imitated In South Africa and

QUAICH, Ol Quaigh, a form of Scottish drinking vessel.

The word is an adaptation of the Gaelic cuach, cup, bowl, cf

Welsh ca7cg, and is usually referred to the Gr. KavKo% Kavxa,

through Lat caucus In the iSth century it is sometimes

spelled quaff, ’ and a connexion has been suggested with

“quaff,” to drink with a large or at a single draught, the

Neiv English Dictionary, however, considers this doubtful The
“ quaich ’’ was doubtless mspiretl by the low silver bowls with

two flat handles, frequently used as bleeding vessels in England
and Ihffland in the 17th century The earliest quaichs were

made of a solid block of wood, o»* of small staves of wood, often

of different colours, supported by hoops, like barrels They
are generally fitted with two, and, more rarely, three short pro-

India allied species, C delegorgutt and C coroniandehca, the

latter known as the Rain-Quail, respectively occur, as well as the

commoner one, which in Australia and Tasmania is wholly

replaced by C pectoralis, the Stubble-Quail of the colonists

In New Zealand another species, C mvae-zelandiae

,

was formerl}

very abundant in some districts Some fifteen or perhaps more
species of quails, inhabiting the Indian and Australian regions,

have been separated, perhaps unnecessarily, to form the genera

Synoecusy PerdicuUiy Excalphatona, and so forth.

America has some fifty or sixty species of birds which are

commonly deemed quails, themgh h> some authors placed in

a distinct family or sub-family Odontophorinae - Ihe best

jecting handles In addition to wood, they are made of stone

brass, pewter, horn
,
and of silver The latter were often engraved

w'^ lines and bands m imitation of the staves and hoops of the

wooden quaichs. The origin of these vessels in Scotland is

* One IS figured m Rowley’s Ornithological Miscellany (11 p 363),
2 They form the subject of a monograph in folio by J Gould

published between 1844 and 1850 See aEo S D Judd, Bulletin

I
Ji of U S Dept of Agriculture (1003), D G riliot, Game Birds

' of North America (1897)
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known is the Virginian Quail, or Colin, as it is sometimes called

—

that being, according to Hernandez, its old Mexican name It

IS the Ortyx (or Coltnus) virgtnianus of modern ornithology, and

has a wide distribution in North America, in some parts of

which it IS known as the partridge, as well as by the nick-

name of “ JJob-White,” aptly bestowed upon it from a call-note

of the cock Many unsuccessful attempts have been made to

introduce this bird to England (as indeed similar trials have

been made m the United States with quails from Europe).
,

The beautiiul tutted Quail of California, Lophoriyx caltjorntca^

has also been tried at large m Europe without success
;
but it

IS well established as an aviary bird All the American Quails

or Cohns see m to have the habit of pc rching on trees

Interesting from many points of view as is the group of birds 1

last mentioned, there is another which, containing a score of
|

species (or perhaps more) often termed Quails or Button-Quails,
i

is of still greater importance in the (yes of the syslcmatist.

This IS that comprehended by the genus Turnix, or Hemtpodtus
of some authors, the anatomical structure of which removes it

far from the genera Coturmx, Ortyx, and their allies and even

from any of the normal (lallinae T H Huxley regarded it as

the representative of a generalized stock from which the

CliaradYiomorphae and 4lectoiOPwrphae, to say nothing of other

groups, have sprung Ihc button-quails are now placed as a

separate sub-order, Turnices, of the order Gallijormes (sec !

Bird) One species, T i>ylvattca, inhabits Barbara and
southern Spam, and under the name of Andalucian Ikmipode
has been included (though on evidence not wholly satisfactory)

among British birds as a reputed straggler The lest arc natives

of various parts of the Ethiopian, Indian and Australian

regions It is characteristic of tht genus Turmx to want the

hind toe
,
but the African Ortyxelus and the Australian Pedto-

nomus, which have been referred to its neighbourhood, have kur
toes on each foot (

)

QUAIN, SIR RICHARD, Bart (1816-1898), Irish physician,

was born at Mallow-on-thc-Blackwater, Co Cork, on the 30th of

October 1816 He received his earl) education at Cloync, and
was then apprenticed to a surgeon-apothecary in Limerick In

»8'^7 he entered University College, London, where he graduated
with high honours as M B in 1840, and as M D (gold medal) in

1842 Six years later he was ehosen an assistant-physician to

the Brompton Hospital foi Diseases of the Chest, and with that

institution he retained his connexion until his death, first as full

(18^5) and subsequently as consulting physician (1875) He
b( ( amc a follow of the Royal ( ollcge of Physicians in 18^1, and
filled almost every post of honour it could offer except the

presidency, in the contest for which he was beaten by vSir Andrew
(lark m 1888 He became physician-t xtraordinary to Queen
Victoria m 1890, and w'as created a baronet m the following

year Tic died in London on the 13th of March 1898 Qiiain,

who was elected a fellow of the Royal Society in 1871, was the

author of several memoirs, dealing for the most part with

disorders of the heart, but his name will be best remembered by
the Dicitonary of Medicine, the prepaiation of which occupied

him from 187 s to 1882 (anil edition, 1894 ,
3rd, 1902) He sat

on the Royal Commission on Rinderpest (cattle plague) in 1865

He was a cousin of Jones Quam (1796-1865), the author of

Quain^s hXements of Anatomy, and of Richard Quam (1800-1887),

who was president of the Royal C ollege of Surgeons in 1868, and
left £75,000 to University College. London, with which the

Quam professorships of botany, English language and literature,

law, and physics were endowed A half-brother of the last two,

Sir John Richard Quam (1816-1876), was appointed a judge of

the Queen’s Bench m 1871

QUAINT (O PV. comic, from I^t cognitus, known, probably

influenced by association with Lat comptus, neat), an adjective

meaning unusual or fanciful, often applied to things with a
sense of old-fashioned charm or prettiness “ Queer,” which
has much the same meaning, is of doubtful etymology, but is

generally taken as adapted from Ger qner, crooked

QUAKERS, originally a cant name applied m derision to

the members of the Society of Friends, but now used without any

contemptuous significance. It was said to have originated in

the saying of Justice Bennct at Derby in 1650, “ Tremble (or

quake) at the word of the Lord,” but it is now certain that it

was used as early as 1647, arose from the physical mani-
festations of religious emotion characteristic of many of the earl)

Friends (See Frifnds, Society of )

QUANTUM MERUIT (Lat. for ” as much as he has dc-

seived ”), in the law of contract, onginally a form of action on

the case, grounded on a promise to pay the plaintiff for work
done as much as it was worth It has been abolished as a special

form of action, but the term is still in use where, in cases of

special contract, there has been a breach amounting to a dis-

charge by one party before the other party has done* all that he
was bound to do. In such a case the plaintiff sues for a quantum
meruit or the value of so much as he has done
QUARANTINE (Fr quarantaine, a period of forty davs^),

a term originally applied to the old sanitary preventive system

I

of detention of ships and men, unlading of cargo m lazarets,

fumigation of susceptible articles, &c
,
which was practised

!
at seaports on account of the plague, in connexion with the

' Levantine trade It is now a thing of the past in the United
Kingdom and in the majority of other states But, in common
usage, the same word is applied to the sanitary rules and regula-

tions which are the modern substitutes for quarantine

The plague was the only disease for which quarantine was
practised (not 10 mention the earlier isolation of lepers, and the

attempts to check the invasion of syphilis m northern Europe
about 1490) down to the advent of yellow fever in bpain at the

beginning of the ic^th century, and the arrival of Asiatic cholera

m 1831. Venice took the lead in measures to check the spread

of plague, having appointed three guardians of the public health

m the first \ears of the Black Death (1548) The next record

I ol preventPT measures comes from Reggio in Modena in 1374
ihe fust lazaret was founded b> Venice in 1405 on a small

island adjoining the city
,

in 1467 Genoa followed the example

of Venice
,
and in 1476 the old leper hospital of Marseilles w^as

converted into a plague hospital—the great lazaret of that city,

perhaps the mo^t complete of its kind, having been founded

in ii; 26 on the island of Pomegue Ihe practice at all the
Mediterranean lazaiets wa^ not different fiom the English

procedure in the Levantine and North-Afnean trade On the

approach of cholera in 1831 some new lazarets were set up at

western ports. notabK a vcr> extensive establishment near

Bordeaux afterwards turned to another use

The plague had disappeared from England, never to return,

for more than thirty yCuTb before the practice of quarantine

against it was definitely established by an act of Parliament of

Queen Anne’s reign (1710) The first act w'as called for, owing

to an alarm lest plague should be imported from Poland and the

Baltic , the second act of 1721 was due to the disastrous pre-

valence of plague at Marseilles and other places in Provence
,

it

was renewed m 1733 owing to a fresh outbreak of the malady on

the c'ontinent of Europe, and again in 1743 owing to the disastrous

epidemic at Messina In 1752 a rigorous quarantine clause was

introduced into an act regulating the Levantine trade
,
and

various arbitrary orders were issued during the next twenty

years to meet the supposed danger of infection from the Baltic

j

Although no plague cases ever came to England all those years,

the restrictions on traffic became more and more stringent

(following the movements of medical dogma), and m 1788 a very

oppressive Quarantine Act was passed, with provisions affecting

cargoes in particular The first year of the 19th century marked
the turning-point in quarantine legislation, a parliamentary

committee sat on the practice, and a more reasonable act arose

on their report In 1805 there was another new act, and in

1823 24 again an elaborate inquiry followed by an act making

the quarantine onl)' at discretion of the privy council, and at

the same time recognizing \ ellow fever or other highly

infectious disorder” as calling for quarantine measures along

I

* The strict sense of the term is also preserved m the “ widows*

!

quarantine.” the right of a widow to remain in the principal house
belonging to her husband for forty days after his death
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With plague. The steady approach of cholera in 1831 was the

last occasion in England of a thoroughgoing resort to quarantine

restrictions. The pestilence invad^ every country of Europe
despite all efforts to keep it out. In England the experiment

of hermetically sealing the ports was not senously tned when
cholera returned in 1849, 1^5^ and 1865-66. In 1847 the pnvy
council ordered all arrivals with clean bills from the Black Sea
and the Levant to be admitted to free pratique, provided there

had been no case of plague during the voyage
;
and therewith

the last remnant of the once formidable quarantme practice

against plague may be said to have disappeared

For a number of years after the passing of the first Quarantme
Act (1710) the protective practices m England were of the most
haphazard and arliitrary kind. In 1721 two vessels laden with

cotton goods, &c
,
from Cyprus, then a seat of plague, were

ordered to be burned with their cargoes, the owners receiving

^(23,935 as mdemnity. By the clause in the Levant Trade Act

of 1752 vessels for the United Kingdom with a foul bill (t e

coming from a country where plague existed) had to repair to

the lazarets of Malta, Venice, Messina, Leghorn, Genoa or

Marseilles, to perform their quarantine or to have their cargoes

“sufficiently opened and aired” Since 1741 Stangate Creek

(on the Medway) had been made the quarantine station at

home , but it would appear from the above clause that it was
available only for vessels with clean bills In 1755 lazarets in

the form of floating hulks were established in England for the

first time, the cleansing of cargo (particularly by exposure to
j

dews) having been done previously on the ship’s deck There
j

was no medical inspection employed, but the whole routine left

to the officers of customs and quarantme. In 1780, when plague

was in Poland, even vessels with gram from the Baltic had to he

forty days m quarantme, and unpack and air the sacks
,

but

owing to remonstrances, which came chiefly from Edinburgh
and Leith, gram was from that date declared to be a “ non-
susceptible article ” About 1788 an order of council lequircd

every ship liable to quarantine, in case of meeting any vessel

at sea, or within four leagues of the coast of Great Britain or

Ireland, to hoist a yellow flag in the daytime and show a light

at the maintopmast head at night, under a penalty of ^200
After 1800 ships from plague-countries (or with foul bifls) were
enabled to perform their quarantine on arrival m the Medway
instead of taking a Mediterranean port on the way for that

purpose
,
and about the same time an extensive lazaret was

built on Chetney Hill near Chatham at an expense of £170,000,

which was almost at once condemned owing to its marshy
foundations, and the materials sold for £15,000. The use of

floating hulks as lazarets continued as before. In 1800 two
ships with hides from Mogador (Morocco) were ordered to be

sunk with their cargoes at the Nore,the owners receiving £i 5,000

About this period it was merchandise that was chiefly suspected

there was a long schedule of “ susceptible articles,” and these

were first exposed on the ship’s deck for twent)-one days or

less (six days for each instalment of the cargo), and then trans-

ported to the lazaret, where they were opened and aired forty

days more The whole detention of the vessel was from sixty to

sixty-fivc days, including the time for reshipment of her cargo

Pilots had to pass fifteen days on board a “ convalescent ship.”

The expenses may be estimated from one or two examples. In
1820 the “Asia,” 763 tons, amved m the Medway with a foul bill

from Alexandria, laden with linseed
; her freight was £1475

and her quarantine dues £610 The same year the ‘‘ Pilato,”

495 tons, making the same voyage, paid £200 quarantine dues
on a freight of £1060. In 1823 the expenses of the quarantme
service (at various ports) were £26,090, and the dues paid by
shipping (nearly ail with clean bills) £22,000. A return for the

United Kingdom and colonies in 1849 showed, among other
details, that the expenses of the lazaret at Malta for ten years
from 1839 to 1848 had been £53,553. From 1846 onwards the

establishments in the United Kingdom were gradually reduced,

whik the last vestige of the British quarantme law was removed
by the Public Health Act iSqO, which repealed the Quarantine
Act 1825 (with dependent clauses of other acts), and transferred

from the pnvy council to the Local Government Board the

powers to deal with ships arriving infected with yellow fever or

plague, the powers to deal with cholera sh^ having been
already transferred by the Public Health Act of 1875,

The existing British regulations are those of <)th November 1S96 ,

they apply to yellow fever, plague and cholera Officers of the
Customs, as well as of Coast Guard and Board of Trade (for signalling),

are empowered to take the initial steps They certify in writing
the master of a supposed infected ship, and detain the vessel pro-

visionally for not more than twelve hours, giving notice meanwhile
to the port sanitary authority The medical officer of the port
boards the ship and examines every person in it Every person
found infected is certified of the fact, removed to a hospital pro-

vided (if his condition allow), and kept under the orders of the
medical officer If the sick cannot be removed, the vessel remains
under his orders Every person suspected (owing to his or her
immediate attendance on the sick) may be detained on board
forty-eight hours, or removed to the hospital for a like period

others are free to land on giving the addresses of their destina-
tions to be sent to the respective local authorities, so that the
dispersed passengers and crew may be kept individually under
observation for a few days The ship is disinfected, dead bodies
buried at sea, infected clothing, bedding, &c ,

destroyed or disinfected,

and bilge-water and water-ballast (subject to exceptions) pumped
out at a suitable distance before the ship enters a dock or basin
Mails are subject to no detention A stricken ship within 3 miles
of the shore must fiy at the mam a yellow and black flag borne
quarterly from sunnsc to sunset

International Conventions,— Since 1852 several conferences

have been held between delegates of the Powers, with a view to

uniform action in keeping out infection from the East and pre-

venting Its spread within Europe
,

all but that of 1897 were
occupied with cholera No result came of those at Pans 1852,

Constantinople 1866, Vienna 1874, and Rome 1885, but each of

the subsequent ones has been followed by an international

convention on the part of nearly one-half of the Powers repre-

sented The general effect has been an abandonment of the

high quarantine doctrine of “ constructive infection ” of a ship

as coming from a scheduled port, and an approximation to the

principles advocated by Great Britain for many years I'he

principal States which retain the old system are Spain, Portugal,

Turkey, Greece and Russia (the British possessions Gibraltar,

Malta and Cyprus being under the same influence) The aim
of each uitemational sanitary convention has been to bind the

Powers to a uniform minimum of preventive action, with further

restrictions permissible to individual States The mmimum is

now very nearly the same as the British practice, which has been

m turn adapted to continental opinion m the matter of the

importation of rags

The Venice convention of 1892 was on cholera by the Suez Canal
route , that ot Dresden, 1893, on cholera within European countries ,

that of I^ins, 1894, on cholera by the pilgrim traflic
; and that of

Venice, in 1897 was in connexion with the outbreak of plague in

the East, and the conference met to settle on an international basis

the steps to be taken to prevent, if possible, its spread into Europe
One of the first points to be dealt with in 1897 ^Was to settle the

incubation period for tins disease, and the period to be adopted
for administrative purposes It was admitted that the incubation
period was, as a rule, a comparatively short one, namely, of some
three or four days Alter much discussion ten days was accepted
by a very large majority The principle of notification was
unanimously adopted Each Government is to notify to other

Governments the existence of plague within thur several jurisdic-

tions and at the same time state the measures of prevention which
are being earned out to prevent its diffusion The area deemed to

be infected is limited to the actual district or village where the
disease prevails, and no locality is deemed to be infected merely
because of the importation into it of a few cases of plague while
there has been no diffusion of the malady As regards the precau-
tions to be taken on land frontiers, it was decided that during the

prevalence of plague every country had the inherent right to close

Its land frontiers against traffic As regards the Red ^ea, it was
decided after discussion that a healthy vessel may pass through
the Suez Canal, and continue its voyage m the Mediterranean during
the period of incubation of the disease the prevention of which is

m question It was also agreed that vessels passing through the
Canal in quarantine might, subject to the use of the electnc hght,

coal m quarantine at Port Said by night aa well as by day, and that

passengers might embark in quarantine at that port Infected
vessels, if these carry a doctor and are provnled with a disinfecting

stove, have a right to navigate the Canal m quarantine, subiect
only to the landing of those who are suffering from plague, and of
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such persons as have been in actual contact with the sick or with
infected articles, together with the disinfection of the infected
compartment of the vessel Passing on to the conclusions dealing

With regulations to be imposed “ in Europe," the following are the
chief points to be notetl —As regards measures to be adopted at

ports of arrival, the conclusions of the Dresden convention were
as far as practicable adhered to In the case of healthy vessels,

} e those on board of which there is no illness, though they have
sailed from an infected port, it was decided that they should at
once have free pratique, but at the option of the local authority
certain measures of disinfection of soiled articles may be required.
For suspected vessels, viz those on board of which there has been
plague, but no fresh case within twehe days, some limited processes
of disinfection, &c

, as dehned, having been complied with, it is

recommended that the crew and passengers should be subject to
surveillance for a period of ten days from the date of the arrival of

the vessel In the case of infected vessels, viz tliose on which
plague IS actually present, or on which that disease has occurred
ten days before arnval, the sick are to be landed and isolated, and
the remainder of those on board are to be subjected, at the discretion
of the local authority, to “ observation " or “ survcdlance " for a
period not exceeding ten days from the date of the occurrence of
the last case of plague In this convention the terms observation ”

and “surveillance" are for the fiist time clearly defined, the

definition as to the latter stating that under that system passengers
are not to be isolated, but are to be allowed at once to proceed to
their homes, where they can remain under medical supervision so
long as may be deemed necessary by the local authonty The
results of this conference indicated a great advance on the part of
the nationalities represented towards a liberal and truly scientific

conception of the means to be adopted by their respective Govern-
ments for the prevention and control of infective diseases

1 ITERATURE —A quarantine committee of the Social Science
Association collected, m 1860-61, valuable consulpr returns on the
practice of quarantine in all parts of the world

,
these were edited

bv Milroy and ordered to be printed (with tht report and summary)
as three parliamentary papers communicated to the board of trade
The third paper (6th August i86j

,
No 544) contains, m an appendix

an Ihstoncal Sketch of Quaranttyie Le^i'^taiion and Practice tn Great
Britain, by Dr Milroy Russell’s Treatise of the Plai^ue (4to, London
1791) contiins “ remarks on quarantines, lazarettoes, dec and an
account of the mode of “ shutting up " practised by households in
Aleppo on the outbreak of plague m the town Ihc inexpediency
of quarantine in the limtcd Kingdom is discussed by John Simon
in the eighth Report of the Medical Officer of the Prtuy Council for

1865, p 35, and also in Report {Medical) of Local Government Board,
XXIV 1892-93

QUARE IMPEDIT, in English law, a form of action by which
the right of presentation to a benefice is tried It is so called

from the words of the writ formerly m use, which directed the

sheriff to command the person disturbing the possession to

permit the plaintiff to present a fit person, or to show cause
“ why he hinders " the plaintiff in his right The action was
one of the few real actions preserved by the Real Property

Limitation Act 1833, and survived up to i860 Ihc effect of

the Common Law Procedure Act i860, ^ 26, was to assimilate

proceedings in quare tmpedti as far as possible to those in an
ordinary action It is now usually brought against a bishop to

try the legality of his refusal to institute a particular clerk

I’he bishop must fully state upon the pleadings the grounds on
which he refuses Quare impedit is peculiarly the remedy of

the patron
,

the remedy of the clerk is the proceeding called

duplex querela m the ecclesiastical court The action is not

barred till the expiration of sixty years, or of three successive

incumbencies adverse to the plaintiff’s right, whichever period

be the longer (Real Property Limitation Act, 1833, § 29)
Where the patron of a benefice is a Roman Catholic, one of the

universities presents m his place (1689, i Will & Mary, sess i,

c 29) By 13 Anne c 13 (1714), during the pendency of a quare
impedit to which either of the universities is a party in right of

the patron being a Roman Catholic, the court has power to

administer an oath for the discovery of any secret trust, and to

order the cestm que trust to repeat and subscribe a declaration

against transubstantiation. In Scotland the effect of a quare

impedit IS attained by action of declarator In the United
States, owing to the difference of ecclesiastical organization, the

action IS unknown
QUARITCH, BERNARD (1819-1899), English bookseller

and collector, was bom at Worbis, Germany, on the 23rd of

April 1819. After being apprenticed to a bookseller, he went to

London m 1842, and was employed by Bohn the publisher. In

1847 he started a bookseller’s business off Leicester Square,
becoming naturalized as a British subject In 1848 he started

to issue a monthly Catalogue of Foreign and English Books.
About 1858 he began to purchase rare books, one of the earliest

of such purchases being a copy of the Mazarine Bible, and within
a period of forty years he possessed six separate copies of this

rare and valuable edition In i860 he removed to Piccadilly

In 1873 published the Bibliotheca Xylographica, Typographtca
et Palaeograpkica, a remarkable catalogue of early productions
of the printing press of all countries He became a regular
buyer at all the principal book-sales of Europe and America,
and from time to time published a variety of other catalogues
of old books Amongst these may be mentioned the Supple-
mental Catalogue (1877), and m 1880 an immense catalogue of

considerably over 2000 pages The last complete catalogue of

his stock was published in 1887-88 under the title General
Catalogue of Old Books and Manuscripts, in seven volumes,
increased with subsequent supplements to twelve. All these

catalogues are of considerable bibliographical value By this

time Quantch had developed the largest trade in old books in

the world Among the books that he published was Fitz-

Gerald’s Omar hhayydm, and he was the agent for the pub-
lications of the British Museum and the Society of Antiquaries
He died at Hampstead on the 17th of December 1899, leaving his

business to his son

QUARLES, FRANCIS (1592-1644), English poet, was born
at Romford, Essex, and baptized there on the 8th of May 1592
His father, James Quarles, held several places under Elizabeth,
and traced his ancestry to a family settled in England before the

Conquest He was entered at Christ’s College, Cambridge, in

1608, and subsequently at Lincoln’s Inn. He was made cup-
bearer to the Princess Elizabeth, Electress Palatine, m 1613,
remaining abroad for some )ears, and before 1629 be was
appointed secretary to Ussher, the primate of Ireland About
1633 he returned to England, and spent the next two years m
the preparation of his Emblems. In 1639 he was made city

chronologcr, a post m which Ben Jonson and Ihomas Middleton
had preceded him At the outbreak of the Civil War he took the

Royalist side, drawing up three pamphlets in 1644 in support of

the king’s cause It is said that his house was searched and his

papers destroyed by the Parliamentarians in consequence of

these publications He died on the 8th of September m that

year

Quarles married in 1618 Ursula Woodgate, by whom he had
eighteen children His son, John Quarles (1624-1665), was
exiled to Flanders for his Royalist sympathies and was the

author of Fons Lachrymarum (1648) and other poems.
The work by which Quarles is best known, the Emblems,

was originally published m 1635, with grotesque illustrations

engraved by William Marshall and others. The forty-five

prints in the last three books arc borrowed from the Pta
Destderta (Antwerp, 1624) of Herman Hugo. Each emblem ”

consists of a paraphrase from a passage of Scripture, expressed

in ornate and metaphorical language, followed by passages from

the Christian Fathers, and concluding with an epigram of four

lines. Ihe Emblems was immensely popular with the vulgar,

but the critics of the 17th and i8th centuries had no mercy on
Quarles. Sir John Suckling in his Sessions of the Poets dis-

respectfully alluded to him as he “ that makes God speak so

big m’s poetry.” Pope m the Dunctad spoke of the Emblems,
“ Where the pictures for the page atone
And Quarles is saved by beauties not his own “

The works of Quarles include A Feast for H ormes Set forth tn a
Poemeof the History of Jonah (1620), which contains other scriptural
paraphrases, besides the one that furnishes the title , Hadassu

,

or the History of Queene Ester (1621)
,
Job Militant, with Meditations

Divine and Morall (1624) ,
Ston^ Elegies, wept by Jeremte ihe Prophet

(1624), Sions Sonets sung by Solomon the King (1634), a paraphrase
of the Canticles , The Historie of Samson ( 1631) ,

Alphabet of Elegies
upon , . , Dr Aylmer (1625), Arguin'^ and Parthinia (1629), the

subject of which is liorrowed from Sir Philip Sidney’s Arcadia ,

four books of Divine Fancier digested into Epigrams, Meditations
and Observations (1632) , a reissue of his scnfkufal paraphrases
and the Alphabet of Elegies as Divine Poems (1633) ; Hteroglyphikes
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of the Life of Man (1638), Eftchyrtdton, containing Institutions

Divine and Moral (1640-41), a collection of four “centuries” of

miscellaneous aphorisms , Observations concerning Princes and States

upon Peace and IViirte (1642) and Boanerges and Barnabas—Wine
and Oyh for afflicted Soules (1644-46), both of which are collec-

tions of miscellaneoub reflections ,
three violent Royalist tracts

(1644), Tht I oyall Convert, The Whtpper Whipt, and The New
Distemper, reissued in one volume m 1645 with the title of The
Piofcst Royalist hts quarrdl with the Tinier, and some elegies

Solomon* $ Recantation (1645) contains a memoir by his widow
Other posthumous works are The Shepheards* Oracles (1646), a
second part of Boamrges and Barnabas (1646), a broadside entitled

1 Direfull Anathema against Peacc-haters (1647), and an interlude,

The Virgin Widow (1649)
•Xn edition of the Emblems (Edinburgh, 1857) was embellished

with new illustrations by C H Bennett and W A Rogers These
are reproduced in tlie complete edition (1874) of Quarles included
in the “ Chertsty Woithics Libiary “ by Dr \ B Grosart, who
provides all introJuctory memoir and an appreciation which greatly

o\ eresti mates Quailes's value tus a poet

QUARREL, (i) (Ihroiigh Fr querelle from Lat querela,

complaint), originally a complaint against a person, particularly

a legal accusation or charge, hence a ground or cause tor com-
plamt or anger, or, more generally, an outbreak of anger or

violent dispute (2) ( I brough O Fr quarrel or quarel, from med
I

Ivat quadrcllus, diminutive of quadrus^ square), a heavy short I

holt or arrow with a square head, used in a tioss-bow or arbalest

In architecture this term (and also the doublet “ quarry ’’) is

applied to any square-shaped opening, in the Beauchamp Roll

to the quatrefoils in Perpendicular windows, sometimes to

s(juares of paving, but most commonly to the lozenge-shaped .

pieces of glass in lead casements (»ee Glass, Stained) '

QUARRY, (i) (Through Fr from mod Lat quareta for !

quadnm i
,
quadrate, to square or hew stone), a place from which ,

stones are dug, the term being usually confined to a place where
such operation is earned on in the open air, as opposed to a •

“mine” (see Quarryinc.) (2) (Through O Pr cutree, cuir,

skin, leather, Lat corium
,

cf mod Fr curh, spoils), properly

certain parts of a deer or other beast ot chase given as a reward to

the hounds and placed upon the hide of the animal, also parts

of a bird given similarly to a hawk or falcon 'Ihe word is thus

applied to the animal hunted or the bird killed by the hawk,
and generally to any object ol the chase

QUARRYING, the art of winning or obtaining from the

earthN crust the various kinds of stone used in construction,

the operation being, in most cases, conducted in open workings

According to their composition, building stones are broadly

classed as granites, sandstones, limestones and slates Under
the first of these heads is included a number of crystalline rock

species, such as granite, syenite, gneiss, <&e
,
which to the

geologist are quite distinct, but which in commerce arc all spoken

K\ad» ot of granite They are chiefly composed of one or

stoBo more minerals of the felspar group mingled with
qumrriod, qj. more of the micas or with hornblende, and
usually contain quartz Sandstones are chiefly composed
of fragments of quartz cemented into solid rock by silica and
oxide of iron Of these there are many varieties, including

flagstone used for foot-pavements Limestones consist princi-

pally of carbonate of lime Their chief variations are the

crystalline form known as marble and the deposit from mineral

springs known as Mexican onyx. Slates arc mudstones or

shales hardened by heat and pressure, and rendered fissile by
1

the latter agent Chemically they consist chiefly of hydrous
|

silicate of alumina Theoretically, granites are massive, and
have no bedding or stratification like sandstones and limestones

,

but all rock masses are usually found to be more or less shattered
by movements of the earth’s crust which occur as a result of its

constant readjustment to the cooling and shrinking interior,

so that the rocks arc divided by cracks or fissures, which are

commonly known as joints. In the massive granites these

joints, Which usually occur in two or more planes at right angles
to one another, are of the greatest importance to the quarrvman,
as they enable him to separate masses of stone with approxi-

rnifely parallel faces. In Reisses the parallel arrangement of the
mlrferals usually coincides with a direction of easy cleavage,

known to quarrymen as the “ nft ”
,

at right angles to this

direction is usually one less easy parting, known as the “ grain
”

Sandstones and limestones are stratified rocks which have been

formed as sediments in bodies of water
,
and whether their beds

are found in the normal position of horizontality, or whether
they have been tilted and folded by earth movements, the

I

direction of easiest separation is coincident with the original

I planes of sedimentation and parallel to them. This is therefon

1

called the “ nft,” while the “ grain ” is at right angles to it

I

In gneisses, sandstones and limestones joints also occur
,
and

I

while frequently convenient for the division of the beds into

I

masses of useful size, they may be a detriment, as when the>

I

occur so close together as to fall within the limits of a blocK

available for commercial purposes In commerce the various

kinds of building stone are usually designated by the name of

the locaht> 01 region m which the quarry is situated In the case

of the more important varieties this geographic name usually

;

conveys to the architect or builder fuh information concerning

I

the colour, texture and other properties of the material Foi

example, the names Hallowell or Quincy granite, i\ledina or

Berea sandstone, and Vermont or Tennessee marble, convey m
the United States full information to those interested

The methods of quarrying vaiy with the composition and
hardness of the rcaks, their structure, cleavage, and other

physical properties
,
also with the position and charac-

ter of the deposits or rock-masses The general

pose of the work is to separate the material from its bed
in masses of form and size adapted to the intended use C utling

the stone to accuiatc dimensions, dressing, rubbing and polishing

are subsequent operations not involved in quarrying

The practice of quair)ing consists 111 uncovering a sufficient

surface of the rock by removing superficial soil, sand or clay,

or b^ sinking a shaft or slope, and then with proper tools and,

when necessary, with explosives, detaching blocks of form and
size adapted to the purpose m view Frequently the outer

portion of the rock has been affected by the action of the weather

and other atmospheric agencies, so that it has become dis-

coloured or softened by decay This weathered material must
be removed before stone can be obtained for use

A quarry should, il possible, be opened on a hillside, for in

this case it is usually much easier to dispose of the water which
necessarily collects in any deep excavation, and which, il

drainage by gravity is not afforded, must be removed by pump-
ing, at consideiable expense As it is generally most convenient
to operate on a vertical face of rock, the preliminary work of

opening a quairy is usually directed toward the production ol

this result
,

but its accomplishment involves the waste of a
I (ertam amount of stone, which must be broken into irregular

!

and useless pieces The separation of blocks of building stone is

effected ordinarily by drilling holes along the outlines of the

!
block to be removed, and then, by exploding blasting-powder in

i the holes, or by driving wedges into them, exerting sufficient

force to overcome the cohesion of the rock and rend it asundei
In many quarries it is found most convenient to separate a large

mass and afterwards divide it into blocks of the required size.

I

When the rock is stratified, or has an easily detei mined “ nft,”

the holes are drilled at right angles to the plane of separation

When there is no stratification or “ nft,” or these natural planes

of separation arc too far apart, or w^hen the position of the
joints IS not advantageous, a row of horizontal holes must be
drilled into the face or “ breast ” of the quarry, along which
separation is effected by the use of wedges Of late at certain

American quarries, in a granite which has no nft or direction of

ready cleavage, compressed air has been brought into service

to effect the separation of extensive layers A hole is drilled as

deep as the desired thickness of the layer to be separated, and a
small charge of dynamite is exploded at the bottom of it This

develops a cavity in which a small charge of powder is next
exploded, producing a crack or crevice parallel to the surface of

the rock A pipe for conveying compressed air is now sealed

into the opening, and gradually increasing pressure is introduced.
Hiis results in the gradual extension of the crevice developed by
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the explosion of the powder In the absence of compressed air, I of the “ cofhn ” of a horsed foot

,
in bootmaking, to the side

water under pressure may be used and also small powder charges
!
piece of leather reaching from the vamp to the heel Ihc

exploded at intervals of a few days In thinly bedded sandstones,
|

“ quarter of a ship is the after part of her side from the main-
wherc vertical joints are frequent, it is often possible to separate chains to the stern (see Quarilrdfck)
the desired slabs and flagstones with crowbars and wedges,

without drilling or the use of explosives When blasting is

necessary, some form of gunpowder is generally used, rather

than a violent explosive like d} namitc, in order to avoid shatter-

ing the rock This, however, applies only to dimension stone

When the production of broken stone for road-making, concrete,

or similar purposes is the sole end in view, violent explosives are

preferred In limestones and marbles and m the softer sand-

stones channelling machines, driven by steam, are employed,

by which vertical or obliciue grooves or channels can be cut

with great rapidity to a depth of several feet A level bed of

rock is cleared, and on this are laid rails, along which the mac hine

moves After the channels are cut, a row of holes is bored

perpendicular to the former at the clcsircd distance below the

surface of the bed, and by driving wedges into these the required

blocks are separated

When the beds of stone to be quarried are thin, and when to

remove the whole of the overlying mass of earth or rock would
be tcjo expensive, it is found ( onvenient to treat the

^tone^ quarry as if it were a mine, and to rely upon methods

similar to those practised in mining A horizontal

bed of rock is usuall) opened at its outcrop on some hillside, or

Ihere has been inuc.h discussion as to the origin of the use of the
word “ cpiarter '* in the sense of mercy, clemency, the sparing of
the life of a beaten enemy and the acceptance of his surrender
I he same use is found in Fi quarttcr Cotgiave explains this word
as “ fairc war, wherein souldiers are taken jirisoners and ransomed
at a certaine rate " The leal ongin cannot be, as has often been
repeated, lolloping De liritux {Ori^tnts dt plu^ttius ja^uns dt purler,

that It uas tlue to a supposed agreement betuicn tlic Dutch
and Spaniards for ransoming olficcrs and men .it one quarter of
tlieir pay The true source is either the assignment of “ quarters,”
i e lodgings, to captured prisoners whose lives were spared, or the
use of tlie word, now obsolete, for relations with or conduct towards
another, often in the sense of fair treatment

,
thus in Bacon’s Lssay

OH CuHHtHg, ” two, that were competitors, kept good ejnarter

between themselves ”

Quarter dayi> art^ the days that begin each quarter of the year
In England they arc the 2‘;th of March (I ad> Day), the 24th of

June (Midsummer Day) the 29th of September (Michaelmas Day)
and the 25th of December (Christmas Day) They are the days
on which it is usually contracted that rents should be paid and
houses or lands entered upon or cpiitted In Scotland there are
two legal terms, the 15th of May (Whitsunday) and the iith of
November (Martinmas)

,
these together with the two conventional

terms, 2nd of hebniary (Candlemas) and the ist of August (Lammas),
make up the Scottish quarter days In the Scottish burghs however,

' the removal terms are the 28th of May and the 28th of November
I In the United Stales the quarter day's are in law, the ist of Jami.ory,

if this IS impracticable, a shaft or slope is excavated to reach it 1

If dimension stone is required, a deep horizontal groove is cut
|

near the top or the bottom of the bed 1 he quai ry face is then

divided into blocks by saw-cuts, channels, or rows of drill-holes, I

and the blocks are separated by wedging or blasting As the
!

excavation or stoping progresses, portions of the rock are left
|

in place as pillars to support the roof At many localities in
|

Europe where roofing slate is quarried, it is found in beds dipping '

more or less from the hori/ontal These deposits are worked by
|

stopcs which follow the inclination of the bed, from which, at

convenient intervals, levels are driven across, to take advantage
of the ( leavage of the slate As in other subterranean quarries,

pillar •> of rock are left to support the roof, since artificial supports
would be more expensive At some of the marble quarries in

Vermont, U S A., where the strata arc very nearly vertical, the

beds are w'orked to a great depth with a comparatively small

surface opening

See G P Merrill, Stones for Building and Decoration (New York,
1S98)

,
C I o N E'ostcr, A Text-Book of Ore and Stone Mining

(London and Philadelphia, 1894) ,
O llerrman, Steinhruchtndustrie

nnd StLinhriuhgiologie (F J H M )

QUARTER (through hr from Lat qiiartanus, fourth part),

a word with m.iny applications of its original meaning, namely,
one of the four divisions of anything , thus as a measure of

weight a quarter equals 28 lb, one-fourth of the hundredweight
of 1 12 lb

,
as a measure of capacity for grain it equals 8 bushels

,

similarly in liquid measure the shorter form “ quart is a quarter
of a gallon =- 2 pints, so “ quartern is a quarter of a pint (a gill),

or, as a measure for bread, 4 lb “ Quarter ” is also used of

the fourth part of the moon’s monthly revolution, and of a
fourth part of the legal year, marked off by the quarter-days

”

(sec below) For the division of the heraldic shield into four
“ quarters ” and the use of the term “ quartering,” the marshal-
ling of several coats on one shield, see Heraldry From the
four principal points of the compass and the corresponding
division of the horizon, &c

,
the word is used generally of

\pnl July and October

QUARTERDECK, the after part of the upper deck of a ship

In former times the upper deck of a hne-of-battle ship or frigate

ended at the mainmast, and was connected with the forecastle

by two narrow passages, or gangways running along the sides

The quarterdeck is the residence and symbol of authority in

a warship The starboard, or right side looking forward, is

reserved to the senior officer A sailor who had a complaint to

make was said to come to the mainmast, because he placed

himself at the forward end of the quarterdeck near the mast
According to the ancient custom of the sea, the quarterdeck is

to be saluted by all who come upon it, and the ‘^alute is returned

by all officers present

QUARTER SESSIONS, COURT OF, in English law
,
the name

j

for the justices of the peace of any county, riding, parts, division

or liberty of a county, or of any county of a city or county of a

town, in general or quarter sessions assembled
,

it includes the

court of the recorder of a mun’cipal borough having a separate

court of qu.artcr sessions Ihc word “ general ” in this context

IS contrasted with “ special ” or “ petty ” Ihe court is a local

court of record liaving a limited criminal jurisdiction, and also

to some extent civil jurisdiction As a court of record it has,

in addition to its other jurisdiction, power to punish summarily

without the assistance of a jury contempts committed m its

presence, such as insults to the justices or disturbance of its

proceedings At the present time the whole of England and

Wales is within the loeal jurisdiction of some eourt of quarter

sessions But the histor\ of the eourt in counties is quite

distinct from its history in boroughs

Counties —As regards counties the court originated m
statutes of 1326, 1344 and 1360, which provided for justices

in counties, and the commission of the peace Ihe court

derived its name fiom the direction in a statute of 1388 that the

“ justices shall keep their sessions in every quarter ot the year

at the least ” By a statute of 1414 they were directed to make

1
their sessions four times in the vear that is to say, in the first

direction or situation, and hence of a district m a town, &c
,

especially w'hen assigned to or occupied by a particular class

It has thus become the usual term applied to stations, buildings,

lodgings, &r
,
in the regular occupation of military troops (see

Barracks, Camp, and Cantonments).
There are many technical uses of the word, in which the

original meaning has been lost or obscured
,

thus m carpentry
and architecture it is applied to the mam upright posts in

framing, sometimes called “ studs ”
; the filling in quarters

were formerly named “ prick posts
;

in farriery, to one side

' week after the feasts of St Michael, the Epiphany, the clause of

Easter and the translation of St Thomas the Martyr, and more

often if need be * These dates have only been slightly varied,

first in 1814 in consequence of the adoption of the (Gregorian

calendar, later in 1830 by specifying the first week after the

iith of October, 28th of December, 31st of March and 24th of

June respectively', instead of the church feasts, and in 1894 by

‘ An earlier statute not repealed (36 Edw III c 12) fixes the

third and fourth sessions differently, viz second week of inuTIent,

and between Whit Sunday and Midsummer Dav
XMi 23^2
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giving the justices a limited power of fixing their sessions so as

not to clash with the assizes It will be seen that the statutes

do not limit the justices to four sessions a year • and they are

free to sit oftcncr by adjournment of the quarterly sessions to

another time, and even to another place, in their county, or to

hold additional sessions All the sessions thus held are “ general,*'

though not all may be “ quarter ” sessions. The Assizes and
Quarter Sessions Act 1908 gave the useful power of dispensing

with the holding of quarter sessions if there is no business to

transact

CGnsltiuiwn of the Court —Such a court sits for every judicial

county m England, and is composed of two or more of the justices

in the commission of the ptace for the county including ex officio

justices The quorum of the court is fixed by the commission of

the peace at two At one time certain specified justices dcsciibed
as of the quorum must be present, but under the present commisbion
there arc no such persons In certain counties more than one
commission of the peace is issued, e g for the three ridings of

Yorkshire (N E and W
)
and the liberty of Ripon, the three parts

of Lincolnshire (Lindsey, Kesteven and Holland), the isle of Ely
and the rest of Cambridgeshire, the soke of Peterborough, and the

rest of Northamptonshire ^ In all counties, &c
, except that of

London, the justices in the commission elect a chairman and vice-

chairman, neither of them necessarily a lawyer, to preside at the
sittings of the court In the county of London there are a paid
chairman and deputy chairman, who must be barristers of at least

ten years’ standing, and are appointed by the crown There is

special legislation as to quarter sessions in the county palatine of

Lancaster , and in the Salford Hundred of that county there is a
paid chairman There is also special legislation as to Kent, and
arrangements have been made by which in Sussex and Suffolk the
quarter sessions for the east and west divisions are virtually distinct
courts Under the Quarter Sessions Act 1858 the court may sit

in two divisions of at least two justices at the same time and place,

but not simultaneously in separate parts of the same county except
under statutory authority as in London
The court may sit while the assizes for the county are being held,

but usually n frams from doing so because oi the inconvenience which
would be occasioned, and adjusts its sittings so as to avoid clashing
with theassjzt s The chief oflRtr of the court is thoch’rkof the peace,
who acts as clerk to the court, records its proceedings, calls and
swears the juries, draws many of the indictments, receives the
bills returned by the grand jury, arraigns the prisoners and taxes
the costs In a county he is appointed by a standing joint-com-
mittce of the quarter stssions and the county council, and has charge
of and responsibility for the records and documents of the county
subject to the directions of the custos rotulorum or the quarter
sessions or the county council (Local (jovt Act 1888, s 83)

Boroughs ,—The jurisdiction of the court of quarter sessions

of a borough does not depend upon the commission of the peace,

but upon the Municipal Corporations Act 1882 Many boroughs
have a separate commission of the peace (which does not contain

the words of the county commission giving jurisdiction to try

indictments), but have not received the grant of a separate

court of quarter sessions and such boroughs are within the

jurisdiction of the court of quarter sessions for the county within

which the borough lies Before the Municipal Corporations

Act 1835, many boroughs had criminal jurisdiction under theu'

charters Under that act and the act of 1882 a grant of quarter

sessions to a city or borough is made by the crown m council

on petition of the town council The recorder, a barrister of

not less than five years’ standing appointed by the crown, is

sole judge of the court, though the mayor can adjourn it in the

absence of the recorder
,
he has a discretion to fix his own dates

for the holding of the court, so long as he holds it once in every
quarter of a year

, and ;t may be held more frequently if he
think fit, or a secretary of state so directs

,
he has no power to

allow, apportion, make or levy a borough rate or to grant a
licence for the sale of excisable liquors by retail

,
a deputy may

be appointed by the recorder, or in the event of his being unable
to make the appointment by a secretary of state Subject to

these qualifications the court has the same jurisdiction as county
quarter sessions

The city of London is not subject to the Municipal Corpora-
tions Act 1882, and its court of quarter sessions is created by the
City charters, and is held before the mayor and aldermen with

* In the soke of pL*terborough commissions of oyer and terminer,
and gaol delivery, as well as a commission of the x>eacc, are
issued.

the recorder. It does not now sit to try indictments, which all

go to the Central Criminal Court

There is special legislation as to quarter sessions in the Cinque
Ports. In a borough the clerk of the peace is appointed by the

town council and holds office during good behaviour (Municipal

Corporations Act 1882, s 164)

Criminal Jurisdiction, Original—Courts of quarter sessions in
counties ana borougns have both original and appellate jurisdic-

tion depending on the comnnssion of the peace and on legislation

beginning in 1344 This jurisdiction is derived in counties from the
commission of the peace, which directs the justices " to inquire the
truth more fully by the oath of goo<l and lawful men of the county,
by whom the truth of the matter shall be better known of all manner
of crimes trespasses, and all and singular other offences of which
the justices of our peace may or ought lawfully to inquire,” ” and
to hear and determine all and singular the crimes, trespasses and
offences aforesaid

” “ according to the laws and statutes of our
realm ” ” Provided always that if a case of difficulty upon the
iletermination of any of the premises before you shall happen to
arise then let judgment m no wise be given ” “ unless m the presence
of one of the justices of assize for the county ” This pioviso has
been read as rcquinng the justices to reserve the graver felonies

for trial at the .issizes or to transmit to assizes indictments found
at quarter sessions which laised ilithcult questions Quarter sessions
never dealt with forgery or perjury, but at one time assumeti juns-
diction over almost every other form of crime By the Quarter
Sessions Act 1842 and subsequent legislation, they are forbidden
to try the following offences treason or mispiision of treason

,

murder, capital felony or any felony (except burglary) which is

punishable on a first conviction by penal servitude for life , offences
against the king’s title, prerogative, person or government, or
against cither House of parliament

,
offences against the Official

Secrets Act i88q ,
offences subject to the penalties of praemunire

,

blisi>lumy and offences against religion, and composing or publish-
ing blasphemous, seditious or defamatory libels, adraiiustcr-
ing and taking unlawful oaths, perjury and subordination and
making or suborning another to make a false oith, declarations or
affirmations punishable as perjury or as a misdemeanour

,
abduction

of women and girls and offences under the Criminal Law Amendment
Act 1885 ,

bigamy and offences against the laws of marriage ,

concealment of birth
,

bribery and corruption at elections or of
agents or pubhc officials (but they can try offences against the
Pubhc Bodies Corrupt lYactices Act 1889) ,

setting fire to crops,

woodsand heaths, stealing or destroying certain classes of documents,
offences against the factor scitions fss 75-H5) ot the Larceny Act
as amended by the T.aiccny Act 1001, aiiel consjmacies to commit
offences which the ceiurt could not try if committed by one person
Jiials before the court vsath a jury arc governed by the same pro-

cedure as trials on indictment in a court of assize Under the
Vagrancy Act 182^ and amending acts, they have special powers
of sentencing incorrigible rogues sent to them by courts of summary
jurisdiction and under the act of 1360 and the commission of the
peace they can, but now rarely do, exercise an original and sum-
maay jiii isdiction as to articles of the peace (see Recognizance)
Ihey have power to estreat recognizances entered into before
themselves or before courts ot summary jurisdiction and returned
to them for record or forfeiture, but by tne Summary Junsdiction
Act 1879 the exercise of tlie latter power has been rendered
unnecessary
Appellate —An appeal Irs to quarter sessions from convictions

by a court of summary jurisdiction only where such an appeal is

expressly given by statute The number of statutes giving such
right of appeal is very great The appellate jurisdiction has been
considerably mcreast'd by the Summary Jurisdiction Act 1879,
which allows (s 19) an appeal (with certain exception^') from every
conviction or order of a court of summary jurisdiction inflicting

imprisonment without the option of a fine The appeal may bo
brought in accordance with the act giving the appeal or the Summary
Jurisdiction Acts Most of the special procedure m statutes giving

the nght to appeal has been swept away by the vSummaryJunschctiou
Act 1884

Civil Jurisdiction Original —Originally the county justices were
confined to the exercise in or out of sessions of the powers given by
the commission of the peace and of certain statutory duties as to
noters, Ac Under the Tudors and Stuarts the justices acting
under the supervision of the Privy Council and the court of king’s
bench gradually became the rulers of the county in administrative
and social as well as judicial matters (F W Maitland, Justice and
Police, 1 88 s, p 80) The process by which tins result was attained
IS traced in Webb’s English Local Government (1007. vol 1 ) The
effect of the change was the supersession by nominees of the crown
of the common law authorities and officers of county, hundred and
township But the change extended only to a small extent to
municipal boroughs By legislation in and since 1888 most of the
administrative powers and duties of justices in general and quarter
sessions have been transferred to the incorporated and elective
councils of counties boroughs and urban and rural districts

But the justices still possess certain original, civil or quasi-civil
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jurisdiction with respect to the extinction of licences to sell intoxi*
cants, and jointly with the county councils over the county police,

and as to closing highways, and also powers as to fixing the petty
sessional divisions of their county

Appellate — ITicoretically quarter sessions haveonginal jurisdiction

in any matter as to which two justices have jurisdiction, unless the
statute giving the jurisdiction gives an appeal to quarter sessions
as a result of this rule Most of the civil jurisdiction of quarter
sessions is now appellate, t e with reference to ordeis in^c by
justices out of quarter sessions as to the settlement and removal
of paupers, or under the Highway, Licensing and Bastardy Acts,
or as to appeals against assessments or rating The procedure
as to each form of appeal depends partly on the statute by which
It is given and partly on the general provisions of the Summary
Jurisdiction Acts 187^ and 1884 In substance their only original

jurisdiction m civilorquasi-civii matters is now in cases of apprentice
ship (5 Eliz c 4) and articles of the peace (i Edw III st 2, c 16)

Appeal from Quarter Sessions —There is no appeal properly so
called from (juarter sessions to the High Court either on facts or
law But decisions on law may be reviewed by the High Court
(king's bench division) by means of certiorari, mandamus or pro-
hibition, convictions on indictment before courts of quarter sestiions

are within the provisions of the Criminal Appeal Act 1907 (see

Appeal), except convictions on indictments for obstruction or
non repair of a public bridge, highway or river, from which an appeal
lifs to the court of appeal in tli( same way as in the case of civil

actions tried at assi/es Quarter sessions have also power to reserve
a special case for thf High Court on conviction or indictment (Crown
Cases Act 1848), and also in other cases to consult the High Court
bv special case slated under the commission or under the Quarter
Sessions Act 1849 Quc»stions of law alone can be referred by
special case, and there is no moans of compelling the court to state

a case Ihe piocedure as to casts not within the acts of 1848,
1 8 19 and 1907 is regulated by the ( rown Office Rules of iQoo, and
s 2 of the Judicature Act i8c>4, which gives tht High C^urt certain
powers of drawing mfeiencos of fact from the evidence taken in the
court below

Scotland —Justices of the peace weie established in Scotland by
act of IS 87, c 82, and quarter s'^ssions by act of I661, c si® (i 2mo
tdition c 38), which directs that the justices of peace in each
rt spec five shire shall meet and convene together four times m the
year, on the fiist Tuesday of March, May and August, and tlic last

Tuesday of October, to administer justice to the people on things

that are within their jurisdiction, and punish the guilty for faults

and crimes done and committed m the preceding quarter. The
obsolete details m this act were lepealcd in 190O, but the power
of requiring law burrows, i e sureties to keep the peace, is preserved
By the Union with Scolland Amendment Act 1707 provision was
made for appointing justices of the peace m shires, stewartrits and
burghs in Scotland and the justices to be appointed are given
authority to exercise whatever doth appertain to the office and
court of a jnstue of peace by virtue of the laws and acts of parlia-

ment made in England before the Union in relation to and for the
preservation of tlie public peace “ Provided that in the sessions
ol the peace the methods of trial and judgments shall be according
to the law of Scotland " The quarter sessions do not sit for the
tried of indictments, but have powtrs of reviewing the decisions of
justices m potty sessions (sec Summary Jurisdiction) niis
power extends, inter aha, to revenue cases and cses under the
Pawnbrokers Acts Iheir jurisdiction as to the grant and refusal

of liquor licences was taken away by the Licensing Scotland Act
190^, but they still have appellate jurisdiction as to offences under
the Licensing Acts, ss loi-io^ An appeal lies to the Circuit

Court of Justiciary unless the statute under which they act otherwise
provides In criminal matters their functions are not considerable,
most of the work done by justices m England lieing in Scotland
dealt with by the Sheriff or his substitutes, or by stipendiaries in

the great cities Their decisions m criminal cases are reviewable
by the Court of Justuiary and in revenue cases by the court of

exchequer Their original jurisdiction is very limited and almost
wholly civil Ihus they have power to divide a county and to make
rules for the purposes of the Justices of the Peace Small Debts
Acts 1825 ancl 1849

Ireland —In Irish mumcipal boroughs a court of quarter sessions
may be granted and a recorder appointed under an act of 1840
In the case of Dublin, Cork, Belfast, Londonderry and Galway,
the office of recorder may be united with that of chairman of quarter
sessions for the adjoining county The general criminal jurisdiction
of the quarter sessions has the same ongin and is on the same hnis
as in England, but the limitations imposctl as to offences which
may be tried are not so narrow as in Fngland The sessions, &c ,

are regulated m the mam by an act of 1851 The appellate juris-

diction rests on different statutes from those applicable to England,
but IS on the same hnes (see 14 & 15 Vict c 93, 40 & 41 Vict c 5b)
In Ireland quarter sessions courts are held before a salaried officer

once styled the assistant barrister and now chairman, who 13 usually
also judge of a civil bill court (the Irish county court), or recorder
of a neighbouring city or borough Ihe appointment and tenure
of office of the chairman is regulated by statutes dating from 1851

715
to 1889 Ihe junsdiction of the court is not bmiled by the Quarter
Sessions Act 1842

India —In India courts of record were established in Madras
and Bombay, ongmally styled mayors’ courts and subsequently
made recorders' courts, with a jurisdiction corresponding as to
criminal matters to tliat of a borough court of quarter sessions m
England riiroughout India there arc under the Criminal Procedure
Code of i8<>S courts of sessions in each province for the purpose of
rriminal jurisdiction, which take the place of assizes and quarter
sessions in k ngland They arc under the supervision of the High
Courts, but* can try and sentence for any crime, subject as to
sentences of death to coniirmation by the High C emit
Canada —In Canada courts of gereral quarter sessions exist in

some provinces, e g Quebec In New Brunswick they arc replaced
by the county court Iheir jurisdiction to try mdictable offences
IS delined by Part 42 of the Criminal t-odo 1892

Australia —In Queensland the place of quarter sessions is taken
by the district courts, which have a criminal jurisdiction substantially
the same as that of the English court of quarter sessions (31 Vict
No 30,8 1 1 7) In New South Wales quarter sessions continue In
\ icloria a court of gtncial sessions has been created by statute
with powers closely resembling those of the English court of quarter
sessions {re Dunn, iqof), Victoria State Rtp. 493)

United Stales —Courts of quarter sessions exist m many of the
states, their jurisdiction is determined by stale legislation, and
extends as a rule only to the less grave erimes I hey are in most,
if not all stales held before professional judges (W F C

)

QUARTER-STAFF, a staff of wood from 6 to 9 ft in length,

used as a means of attack and defence, originally no doubt it

was the cudgel or s^ipling with which many heroes are described

by early writers as being armed The quarter-staff attained

great popularity in England in the middle ages It was usually

made of oak, the ends often shod with iron, and it was held with

both hands, the right hand grasping it one quarter of the distance

from the lower end (whence the name) and the left at about the

middle.

Egerton Castle {Schools and Masters of Fence) says that the

Staff was the “ foil,” or practice-substitute for the long sword^ or

two-hander In earlier times it may also have been used as a

practice weapon for the spear and bill In the prints illustrative

of the life of Richard Heauthamp, carl of Warwick (1382-1439),

reproduced in Joseph Strutt’s Ma7mers^ L mtoms, Arms, Habits,

&c of the Inhabtlants of England^ may be setn a combat between
two knights after they ha\e splintered their lances and dis-

mounted, in which both are fighting with pointed staves about

as long as a quarter-staff and held in the same manner In the

17th century the staff was stdl popular in England
At the present time the quarter-staff is used to a limited extent

in military circlas as a school for bayonet play It is somewhat
lighter than the old weapon, being usually made of bamboo
and about 8 ft long. Sabre-masks, gloves, padded jackets

and shin-guards are w'orn Another kind of staff, called by
Captain A Hutton {Cold Steel) the Great Stick, about 5 ft long

and made of stout rattan, is used in the French and Italian armies

in general gymnastic exercises and as a school for liayonet play

The Italian method rather resembles that of the old two-handed

sword, while the PTench approaches more closely to English

quarter-staff play.

See Quarter-Staff by T A McCarthy (London. 1883) , Broadsword
and Singlestick, by K G Allanson-Wmn and C Phillips-Wolley
(London, 1898)

QUARTO, a shortened form of Lat tn quarto, “ in a fourth,’’

z f of a sheet of paper, applied to a size of paper, and to a size

of a printed volume Paper is tn quarto when a whole single sheet

is folded twice so as to form four leaves, a book is technically

termed of “ quarto ” size when made up of sheets folded twice

QUARTZ, a widely distributed mineral species, consisting

of silicon dioxide, or silica (SiOg) It is the commonest of

minerals, and is met with in a great variety of forms and with

very diverse modes of occurrence. The various forms of

silica have attracted attention from the earliest times, and the

water-clear cry stallizcd variety was known to the Greeks

as KpvarraXko^: (clear ice), being supposed by them to have

been formed from water by the intense cold of the Alps; hence

the name “ crystal,” or moie commonly rock-crystal, applied

to this variety The name quartz is an old German word of

uncertain (M’lgin ; it was used by G. Agricola m 1529.
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Quartz is a mineral which is put to many uses Several

of the vanetiob arc cut into gems and ornaments, balance

weights, pivot supports for delicate instruments, agate mortars,

&c
,

or us(‘d for engraving, foi instance, cameos and the

elaborately carved crystal vases of ancient and medieval times.

Clear transparent rock-crystal is used for optical purposes

and spectacle lenses Fused quart/ has recentlv been used

for the construction of lenses and laboratory vessels, or it may
be drawn out into the finest elastic fibres and used for suspending

mirrors,
,

in physical apparatus For striking fire, flint

IS used even to the present day Buhrstone a cellular variety

of chalcedonic quartz from the Tertiary strata of the Pans
basin, IS largely used for millstones Quartz is a valuable

grinding and polishing material, and is used for making sand-

paper and scouring-soap It is also largely used m the

manufacture of glass and porcelain, “ silver sand being a

pure quartz sand
Quartz crystallizes in the trapezohtdral-hemihcdr.il cl iss of the

rhombohedral division of the hexagonal system Crystals of this

class possess neither planes nor centre of symmetry, but only axes
of symmetry perpendicular to the princip.il triad axis there are

three uniterminal clyad axes of symmetry Usually, however, this

lower degree of symmetry is not indicated by the f.aces developed
on the crystals. The majority of crystals of quartz are bounded
only by the faces of a hexagonal prism and .i hexagonal
bipyramid (fig i), though sometimes the prism is absent (fig 2)

Frequently the faces are of different sizes (hg 3) mis-shapen crystals

Fig I Fig 2 Fig 3

are common and sometimes verv puzzling, but they can always be
orientated by the aid of the very characteristic stnations on the
prism faces, which serve also to distinguish quartz from other
minerals of similar appearance Ihese stnations (fig 3) .arc

horizontal in direction, being parallel to the edges of intersection

between the prism and pyramid faces and are due to the frequent
oscillatory combination of these faces The apparent hexagonal
bipyramid is really a combination of two rhombohedra, the direct

rhombohedron r
[
ioo| and the inverse rhombohedron r{22Tf The

faces of these two rhombohedra exhibit difftrencts in surface

characters, those of r being usually brighter in lustre than those
of z ,

further, the former often predominate in size (figs 4 and s).

and the latter m.iy sometimes be completely absent When both
the prism and the rhombohedron z are absent, the crystals resemble
cubes in appearance since the angles Ix^tween the faces of the

rhombohedron are 81;® 46' The additional faces ^ and x (figs 4
and 5), which indicate the true degree of symmetry of quartz, are
of comparatively rare occurrence except on crystals from certain
localities The six small faces situated on alternate corners
at each end of the crystal, are called the “ rhomb ” faces, because
of their shape , if extended they would give a trigonal bipyramid
The ** trapezohedral,” or “ plagihedral," faces 1^^412} belong to a
trigonal trapezohedron The two crystals shown in figs 4 and 5 are

cnantiomorphous, % e they are non^superposable, one being the
mirror reflection of the other they are left handed and nght-handed
crystals respectively The faces 5 are striated parallel to their edge

of intersection with r
,

this serves to distinguish r and 2, and thus,
in the absence of x faces, to distinguish left- or right-handed crystals

Numerous other faces have been observed on crystals of quartz,
but they arc of rare occurrence The basal plane, so common on
calcite and many other rhombohedral minerals, is of the greatest
rarity in quartz, and when present only appears as a small rough
face formed by the corrosion of the crystal Fates of prisms other
than m arc also small and of exceptional occurrence

Twinned crystals of quartz are extremely common, but are complex
in character and can only be deciphered when the faces s and \ are
present, which is not often the case Usually they are interpenetra-
tion twins with tlie jinncipal axis as twin-axis

,
the prism planes

of the two individuals coincide, and the faces r and z a'so fall into
the same plane Such twins may therefore be mistaken for simple
crystals unless they are attentively studied

,
but the twinning is

often madt evident by the presence of irregularly bounded areas
of the duller z faces coinciding with the brighter r faces In a rarer

type of twinning, in which the twin-plane is {S2I} (a plane truncating
the edgt between r and z), the two individuals are unittd in juxta-
position with tliLir principal axis nearly at right angles (84° 33') A
few magnihcent specimens of rock-crystal twinned according to
this law have bten founfl at LaGardettc in Is^re and 111 Japan tluy
are somewhat abundant
The pyro-eltctnc characters of quartz are closely connected with

Its peculiar type of symmetry and especially with the three uniterminal
dyad axis A crystal becomes positively and negatively electrified

in alternate prism edges when its temperature changes A simihir

distribution of electric charges is produced when a crystal is subjected
to pressure

,
ejuartz being thus also piczo-clectnc Etched figures,

botli natural and artificial (in the latter case produced by the action
of hydrolluonc acid) on the faces of the crystals .ire in aiiordance
with the symmetry, and may serve to distinguish left and nght-
haneied crystals

In its optical characters, quartz is also of interest, since it is one
of the two minerals (cinnabar being the other) which are circularly
polarizing Ihis phenomenon is connected with the symmetry of

the crystals, and is also shown by the crystals of certain other
substances in which there are neither planes nor centre of symmetry
A ray of plane-polarized light traversing a right-handed ciystal of

quartz in the elircction of tiic triad axis has its jDlane of polarization
rotated to the right, while a left-handed crystJil rotates it to the
left A section 1 mm thick cut perpemdicular to the principal
axis of a quartz crystal, rotates the plane of yellow (D) light through
22®, and of blue (G) light through 43° Such a section when examined
in the pol.ariscope shows an interference figure with a colouied centre,
there being no black cross insidt the innermost ring (this is not
shown in very thin sections) Superimpose el sections of right- and
left-handed ijuartz as may sometimes he present in sections of
twinned crystals, exhibit Airy’s spiials in the polaiiscope The
indicts of refraction of quartz for yellow (D) light are w— i 5442
and 5533 ,

the optic sign is therefore positive

Quartz has a hardness of 7 (being chosen as No 7 on Mohs’ scale),

and It cannot he scratcheel with a knife
,

its specific gravity is 2 63
There is no distinct cleavage

,
though an imperfect cleavage may

sometimes be developed parallel to the faces of the rhombohedron y

by plunging a heated crystal into cold water 1 he glassy conchoidal
fracture is a characteristic feature of the crystallized mineral A
peculiar rippled or “ thumb-marked ” fracture is sometimes to be
seen especially in amethyst (q v ) and is due to repeated inter-
growths of right- and left-handed material The mineral is a
non-conductor of electricity

,
it is unattacked by acids with the

exception of hydrofluoric acid, and is only slightly dissolved by
solutions of caustic alkalis It is infusible before the gas blowpipe,
but in the oxyhydrogen flame fuses to a clear colourless glass, which
has a hardness of 3 and specihc gravity 2 2

Many peculiarities of the growth of crystals arc well illustrated
by the mineral quartz Ihus in “ghost quartz,” in which one
crystal is seen inside another, the stages of growth are marked out
by thin layers of enclosed material in ” capped quartz ” these
layers are thicker, and the successive shells of the crystal may be
easily separated ” Sceptre quartz,” in which a short thick crystal
IS mounted on the end of a long slender prism indicates a change
in the conditions of growth Crystals with a helical twist are not
uncommon Enclosures of other minerals (rutile, chlorite, haematite,
gothite, actinolite, asbestos and many others) are extremely
frequent m crystals of quartz Cavities, either rounded or with
the same shape (” negative crystals ”) as the surrounding crystal,
are also common

,
they are often of minute size and present in

vast numbers Usually these cavities contain a liquid (water, a
saline solution, carbon dioxide or petroleum) and a movable bubble
of gas I he presence of these enclosed impurities impairs the
transparency of crystals Crystals of quartz are usually attached
at one end to their rocky matrix, but sometimes, especially when
embedded in a soft matrix of clay, gypsum or salt they may be
bounded on all sides by crystal faces (fig i) In size they vary
between wide limits, from minute sparkling points encrusting rock
surfaces and often so thickly clustered together as to produce a
dnisy effect to large single crystals measuring a yard in length and
diameter and weighing half a ton



QUARTZITE—QUARTZ-PORPHYRY
The characters as given above apply more particularly to crystals

of quartz, but in the various massive and compact varieties the
material may be quite different in general appearance Ihus in

the microcrystalline chalcedony {q v
)
the lustre is waxy, the fracture

fibrous to even, and the external form botryoidal or stalactitic

flint and chert are compact and have a splintery fracture jasper

v ) IS a compact variety intermixed with much iron oxide and
clay and has a dull and even fracture Further, these varieties

may f’e of almost any colour whereas transparent crystals have only
a limited range of colour, being either colourless (rock-crystal),

violet (amethyst), brown (smoky quartz) or yellow (citrine)

Quartz occurs as a primary ancl essential constituent of igneous
rocks of acidic composition, such as granite, quartz-porphyry and
rhyolite, being embedded in these either as irregularly shaped masses
or as porphyritic crystals In pegmatite (graphic granite) and
granopliyre it often forms a regular intergrowth with felspar It

is also a common constituent, as irregular grains, in many gneisses

and crystalline schists, a quartz-schist being composed largely of

quartz By the weathering of silicates, silica passes into solution

and quartz is deposited as a secondary product in the cavities of

Uisic Igneous locks, and in fact in the crevices and along the joints

of rocks of almost all kinds Extensive veins of quartz arc especially

frequent in schistose rocks Vein-quartz, often of economic import-
ance as a matrix of gold, may, however, in some cases have been
of Igneous origin In mineral veins and lodes crystallized quartz is

usually the most abundant gangue mineral
,
the crystals aie often

arranged pi rpendicular to the walls of the lode, giving rise to a
“combv” structure In limestones of various kinds it occurs as

nodules and bands of chert and flint, being in this case of organic
origin Quartz being a mineral very resistant to weathering agencies.

It forms the bulk of sands and sandstones
,
and when the sand

grains are cemented together by a later deposit of secondary quartz
a rock known as quartzite results Pseudomorphous quartz, % e

quartz replacing other minerals, is of frequent occurrence, and as

a petnfvmg material replacing organic remains it is often met with
As a deposit from hot springs, quartz is much less common than
opal Crystals of quartz may be readily prepared artificially by a
number of methods

,
for example, by heating glass or gelatinous

silica with water under pri ssurc

For particulars respecting the special characters, modes of occur-
rence and localities ot the more important varieties of quartz,
reference may be made to the following articles Agati Ami thyst,
Aventukinl, J3IOODSTONE, Caihngorm, Carnelian, Cat’s-Eye,
Chalcedony, Chrysoprasl Ft int. Heliotrope, Jasper, Mocha-
Stone, Onyx Rock-Crystai Sard Sardonyx For other forms
of silica see Opal and Tridymite (L J S

)

QUARTZITE, in petrology, a sandstone which by the

deposit of crystalline quartz between its grains has been com-

pacted into a solid quartz zock As distinguished from sand-

stones, quartzites are fiee from pores and have a smooth

fracture, since when struck with the hammer they break through

the sand grains, while in sandstones the fracture passes through

the cementing material and the rounded faces of the grains are

exposed, giving the broken surface a rough or granular appear-

ance The conversion of sandstone into quartzite is sometimes

the work of percolating ^\ater under ordinary conditions In

the Reading beds of England, which are for the most part loose

sands, there are often many large blocks of quartzite whuh
weather out and are exposed at the surface, being known as

grey-wethers The silicification of these rocks must have

taken place at no great depth and under ordinary pressures

Most quartzites, however, are found among ancient rocks,

such as the (^ambnan or Pre-Cambrian Instances are the

Lickcy quartzite of Shropshire, the Holyhead quartzite of

Anglesey, the Durness quartzite of Sutherlandshire, the Banff-

shire and Perthshire quartzites and the Cherbourg quartzite

As these rocks lie in regions where there has been a considerable

amount of mctamorphism we may infer that (in addition to

time and pressure) folding and rise of temperature favour

the production of rocks of this type

\ normal qiiai tzito has ii' microscopic section its clastic structure

well preserved
,

the rounded sand grains are seen with patches of

new quartz in the interspaces, and the latter is often deposited m
crystalline continuity, so that the optical properties of the grains

are similar to those of the material vhich surrounds them a line

of iron oxides or other impurities often indicates the boundary of

the original sand gram As might be expected, however, many of

the oldest quartzites have been crushed by folding movements
and the quartz consists in large part of a mosaic of small crystalline

fragments of irregular shape With interlocking margins
,

these
are called " sheared quartzites," and when they contain white
mica in parallel crystalline flakes they become more fissile and pass
into quartz - schists Where sandstones arc baked by intrusive
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granite or diabase they are often converted into pure quartzite,
the heat evidently occasioning the deposit of interstitial quartz

The commonest minerals in quartzite, in addition to quartz, arc
felspar (imcroclinc, orthoclase, oligoclase), white mica chlorite,
iron oxides, rutile, zircon and touimaline Except felspar they are
usually piesent only in small quantity

,
the less frequent aeecssoiies

include hornblende, silhmanite, garnet biotiU, graphite, magnetite
and cpidotc In colour quartzites arc often snowy white

,
they

frequently have a fine angular jointing and break up into rubble
under the action of frost Quartzites arc too hard and splintery to

be used as building stones to any large extent they furnish a thin
and very barren soil, and because they weather slowly tend to
project as hills or mountain masses They are rarely fossiliferous
{e g Gorran in Cornwall), though many of them eontain woim casts
which may be dragged out into long sinuous markings when the
rock IS much folded (Durness quartzite) Although much used as
road stonts, being veiy hard, they arc readily crushed to pow'der
unless well embedded m the road surface

,
the Cherbourg and

Einborough (near Bristol) stones arc employed for this purpose
Quartzite bloeks may be used m tube mills for crushing and grinding
ores, cements, tVe

,
rarely they have been adopted as a substituU

for flint by Palaeolithic man for the fabrication of weapons and
tools (J h F

)

QUARTZ-PORPHYRY, in petrology, the name given to a

group of henn-cr) stalline acid rocks containing porphyritic

crystals of quartz in a more fine-grained matrix which is usually

of micro-crystalline or lelsitic structure. In the hand specimens

the quartz appears as small rounded, clear, greyish, vitreous

blebs, which are crystals (double hexagonal pyramids) with

their edges and corners rounded by resorption or corrosion

Under the muroscope they are often seen to contain rounded
enclosures of the ground-mass or fluid cavities, which are

frequently negative crystals with regular outlines resembling

those of perfect ejuartz crystals Many of the latter contain

liquid carbonic acid and a bubble of gas which may exhibit

vibratile motion under high magnifying powers In addition

to quartz there arc usually phenocrysts of felspar, mostly

orthoclase, though a varying amount of plagioclase is often

present Ihc felspars arc usually dull and cloud> from the

formation of secondary kaolin and muscovite throughout

their substance Their cr>stals arc larger than those of quartz

and sometimes attain a length of two inches Not uncommonly
scales of biotite are visible in the specimens, being hexagonal
plates, which may be weathered into a mixture of chlorite and
epidote Othei porphyritic minerals are few, but hornblende,

augite and bronzite are sometimes found, and garnet, cordierite

and muscovite may also occur Ihc garnets arc small, of

rounded shape and red or brownish colour
,
m some cases they

appear to have been corroded or absorbed Cordierite forms

six-sided prisms with flat ends
,

these divide, between crossed

mcols, into six triangular areas radiating from a centre, as the

crystals, which belong to the rhombic system, are not simple

but consist of three twins interpenetrating and crossing In

the vast majority of cases the cordierite has weathered to an
aggregate of scaly chlorite and muscovite

,
this is known as

pinite and is of dark green colour and very soft The quartz-

porphyries or elvans which occur as dikes in Cornwall and
Devon frequently contain this mineral The augite and horn-

blende of these rocks are in most cases green, and are frequently

decomposed into chlorite, but even then ran usually be identified

by their shape A colourless rhombic pyroxene (enstatite or

bronzite) occurs in a limited number of the rocks of this group

and readily wcathirs to bastite Apatite, magnetite, and

zircon, all m small but frequently perfect cr)stals, are almost

universal minerals of the quartz-porphyries
Iht ground-mass is finely crystalline and to the unaided c}t has

usually a dull aspect restmbling common earthenware
,

it is grey\

green, reddish or white Often it is streaked or banded by fluxion

during cooling, but as a rule these rocks aic not vesicular Two
mam types may bo recognized by means of the microscope—the

filsitic and the microcrystalline In the former the ingredients

arc so fine-grained that m the thinnest slices they cannot be deter-

mined bv means of the micioscope Some of these rocks show
perhtic or spheruhtic structure, and such rocks were probably
oiigmally glassy (obsidians or pitchstones), but b> lapse of time and

r

irocisse's of alteration have slowly passed into very finely crystal-

inc state This change is called devitrification
,

it Is common
m glasses, as these are essentially unstable A large number of

the finer quartz-porphyries arc also m some degree silicified or
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impregnatecl by quartz, chalcedony and opal, derived from the silica

set free by decomposition (kaoiinization) of the ongfinal felspar

1 his ro-deposited silica forms veins and patches of indelinitc shape

or may b^ily rc jilacc a considerable area of the rock by mctasomatic
substitution 1 he opal is amorphous, the chalcedony hnely
crystalline and often arranged in sphenilitic growths which yield

an excelhnt black cross m polarized light The microcrystalhne

ground-masses are those which can be resolved into tluir component
minerals m thin slices by use of the microscope they prove to

consist essentially of quartz and felspars, which are often in grams
of quite irregular shape (microgranitic) In other cases these two
minerals are m graphic intergrowth, often forming radiate growths
of spheruhtes consisting of hbres of extreme tenuity

,
this type is

known as granophync There is another group in which the

matrix contains small rounded or shapeless patches of quartz
m which many rectangular felspars are embedded

,
this structure

is called micropoikilitic, and though often jinmary is sometimes
developed by secondary changes which involve the deposit of new
quartz in the ground-mass As a whole those quartz-porphyries

which have microcrystallme ground-masses are rocks of intrusive

origin Elvan is a name given locally to the quaitz-porphyries

which occur as dikes in Cornwall
,

in many of them the matrix
contains scales of colourless muscovite or minute needles of blue

tourmabne Fluorite and kaolm appeal also in these rocks, and
the whole of these minerals are due to pncumatolytic action by
vapours permeating the porphyry after it had consolidated but
probably before it had entirely cooled
Many ancient rhyolitic quartz-porphyncs show on their weathered

surfaces numerous globular projections They may be several
mehes m diameter, and vary from this size down to a minute
fraction of an inch When struck with a hammer they may detach
readily from the matrix as if their margins were defined by a fissure

If they are broken across their inner portions are often seen to be
tilled with seconflary quartz chalcedony or agate some of them
have a central cavity, often with deposits of quartz crystals

,
they

also frequently exhibit a succession of rounded cracks or dark
lines occupied by secondary products Rocks having these struc-

tures are common in N Wales and Cumberland
,

they occur also

m Jersey, the Vosges and Hungary It has been proposed to

call them pyrom^ndes Much discussion has taken place regarding
the origin of these spheroids, but it is generally admitted that most
of them were originally spheruhtes, and that thev have suffered
extensive changes through decomposition and sihcihcation

Many of the oUkr quartz-porphyries which occur in Palaeozoic
and Pre-Cambnan rocks have been atfecte<l by earth movements
and have experienced crushing and shearing In this way they
become schistose, and from their felspar minute plates of sencitic

white mica are developed, giving the rock in some cases very much
of the appearance of mica-schists If there have been no phc*no-
crysts in tne original rock, very perfect mica-schists may be produced,
which can hardly be distinguished from sedimentary schuts, though
chemically somewhat different on account of the larger amounts
of alkalis which igneous rocks contain When phenocrysts were
present they often remain, though rovinded and dragged apart
while the matrix flows around them The glassy or fclsitic en-
closures in the quartz art then very suggestive of an igneous origin
for the rock Such porphyry-^^chists have Iwn called porphyroids
or porphyroid-schists, and in America the name aporhvohte has
been used for them They arc well known m some parts of the
Alps, Westphalia, Charnwood (England), and Pennsylvania The
hdllefhntas of Sweden are also m part acid igneous rocks with a
wcll-batldcd schistose or graniihtic texture

The quartz-porphynes are distinguished from the rhyolites by
being either intrusive rocks or Palaeozoic lavas All Tertiary
acid lavas are included under rhyolites The intrusive quartz-
porphynts are equally well described as granitc-porphynes The
palaeozoic effusive quartz-porphynes (or acid lavas) vvoald be called
rhyolite's by many English pctrologists, who regard geological age
as of no importance in petrological classifications But the name
<Iuartz-porph>ry, though somewhat ambiguous, is so expressive
and so firmly established by long-continued use that it cannot be
fliscardcd, especially as a descriptive name for the use of field

geologists
(J ^ F)

QUASSIA^ the generic name given by Linnaeus to a small
tree of Surinam in honour of the negro Qiiassi or Coissi, who em-
ployed the intensely bitter bark of the tree {Quassia amara) as a
remedy for fever The original quassia was officially recognized
in the London Pharmacopoeia of 1788 In 1809 it was replaced
by the bitter wood or bitter ash of Jamaica, Picraetia excelsOj

which was found to possess similar properties and could be
obtained in pieces of much larger sue. Since that date this

wood has continued in use m Britain under the name of quassia
to the exclusion of the Surinam quassia, which, however,
is still employed m France and Germany Ptcraena excelsa is

a tree 50 to 60 ft in height, and resembles the common ash in

appearance It has large compound leaves composed of four

or five pairs, with a terminal odd one, of short-stalked, oblong,

blunt, leathery leaflets, and inconspicuous green flowers The
fruit consists of black shining drupes about the size of a pea.

It IS found also in other West Indian islands, as Antigua and
St Vincent Quassia amara is a shrub or small tree belonging

to the same natural order as Ptcraena, viz Simarubaceae, but
is readily distinguished by its large handsome red flowers

arranged m terminal clusters It is a native of Panama,
Venezuela, Guiana and northern Brazil Jamaica quassia is

imported into England in logs several feet m length and often

nearly one foot in thickness, consisting of pieces of the trunk

and larger branches The thin greyish bark is usually removed
llio wood IS nearly white, or of a Yellowish tint, but sometimes

exhibits blackish markings due to the mycelium of a fungus

The wood has a pure bitter taste, and is without odour or

aroma. It is usually to be met with in the form of turnings

or raspings, the former being obtained in the manutacture of the
“ bitter cups ” which art made of this wood The chief

constituent is a bitter neutral principle known as quassin

It exists in the wood to the extent of about % It forms
crystalline needles soluble in alkalis, chloroform and 200 parts

of water There is also present a volatile oil The wood con-

tains no tannin, and for this reason quassia, like chiretta and
calumba, may be preserved with iron The infusion la useful as

a bitter tonic—a group of substances of which calumba is

the type—and is also a very efficient anthelmintic for the

threadworm {Oxyuns vermiculans) It is used by brewers as

a substitute for hops.

QUATERNARY, in geology, the time - division which
embraces the Pleistocene and Holocene epochs, t e the later

portion of the Cainozoic era, equivalent to the “ Post-Pliocene

or “ Post-Tertiary ’’ of certain writers The term was proposed
by J Desnoyers in 1829 to cover those formations which were
formed just anterior to the present Ihere are other ways of

regarding the Quaternary time. Sir A Geikie QTexi Book of

Geology, 4th ed
, 1903) divides it into an upper, post-glacial

or Human period, and a lower. Pleistocene or Glacial period
,

but he subdivides the former into an Histone and a Prehistoric

epoch, a scheme presenting difficulties, for the Palaeolithic

or lower stage of prehistoric time cannot really be separated

from the Pleistocene {q.v

)

E. Kayser {Formattonskunde,
3rd ed

, 1906), who IS in agreement with the definition accepted

above, emplo>s a nomenclature which is rarely adopted by
British geologists

,
he divides the Quartarformation (Quartar)

into a younger, modern epoch, the Alluvium, and an older

epoch
, the Pleistocene or Diluvium ( = Glacial) A . dc Lapparent,

on the other hand {Traite de gMogie, 5th ed , 1906), treats the

Era moderne or Quaternaire as a great time division equivalent
in value to the Tertiary, Secondary, &c

,
which is so far

represented only by a first epoch, the Pleistocene

QUATERNIONS, in mathematics. The word “ quaternion
’’

properly means “ a set of four.” In employing such a word to

denote a new mathematical method, Sir W R. Hamilton was

I

probably influenced by the recollection of its Greek equivalent,

the Pythagorean Tetractys (TerpaxTe?, the number four), the
mystic source of all things. Quaternions (as a mathematical
method) is an extension, or improvement, of Cartesian geometry,
in which the artifices of co-ordinate axes, &c

,
are got rid of, all

directions in space being treated on precisely the same terms.

It IS therefore, except m some of its degraded forms, possessed

of the perfect isotropy of Euclidian space From the purely

geometrical point of view, a quaternion may be regarded as the

quotient of two directed lines in space—or, what comes to the

same thing, as the factor, or operator, which changes one directed

line into another Its analytical definition will appear later

History.—The evolution of quaternions belongs m part to

each of two weighty branches of mathematical history—the

interpretation of the imaginary (or impossible) quantity of

common algebra, and the Cartesian application of algebra to

geometry Sir W. R Hamilton was led to his great mvention
by keeping geometrical applications constantly before him
while he endeavoured to give a real significance to We will
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therefore confine ourselves, so far as his predecessors are con-
cerned, to attempts at interpretation which had geometrical

applications in view.

One geometrical interpretation of the negative sign of algebra

was early seen to be mere reversal of direction along a line

Thus, when an image is formed by a plane mirror, the distance

of any point in it from the mirror is simply the negative of that

of the corresponding point of the object. Or if motion in one

direction along a line be treated as positive, motion in the

opposite direction along the same line is negative In the case

of time, measured from the Christian era, this distinction is at

once given by the letters a.d or b c
,
prefixed to the date. And

to find the position, in time, ot one event relatively to another,

we have only to subtract tnc date of the second (taking account

of its sign) from that of the first Ihus^ to find the interval

between the battles of Marathon (490 b c
)
and Waterloo

(a.d 1815) we have
-f 1815 - ( “ 490) = 230s years

And it is obvious that the same process applies in all cases

in which we deal with quantities which may be regarded as of

one directed dimension only, such as distances along a line,

rotations about an axis, But it is essential to notice that

this IS by no means necessarily true of operators To turn a line

through a certain angle in a given plane, a certain operator is

required
,
but w'hen wc wish to turn it through an equal negative

angle we must not, in general, employ the negative of the former

operator For the negative of the operator which turns a line

through a given angle in a given plane will in all cases produce

tlu negative of the original result, which is not the result of the

reverse operator, unless the angle involved be an odd multiple

of a right angle This is, of course, on the usual assumption

that the sign of a product is changed when that of any one of its

factors IS changed,—which merely means that -i is commutative
with all other quantities

John Wallis seems to have been the first to push this idea
I

further In his Treatise of Algebra (i68s) he distinctly proposes

to construct the imaginary roots of a quadratic equation by
going out of the line on which the roots, if real, would have been

(onstnictcd

In 1804 the Abbe Bu6e {Phil Trans
,
t8o6), apparentl)

without any knowledge of WallisN work, developed this idea so

far as to make it useful in geometrical applications He gave, in

fact, the theory of what in Hamilton's system is called Com-
position of Vectors in one plane—i e, the combination, by + and
“

,
of complanar directed lines His constructions aie based on

the idea that the imaginanes ± J - i represent a unit line, and
Its reverse, perpendu ular to the line on which the real units

± I are measured In this sense the imaginary expression

a-\-b yf
- I IS constructed by measuring a length a along the

fundamental line (for real quantities), and from its extremity a

line of length b in some direction perpendicular to the funda-

mental line But he did not attack the question of the repre-

sentation of products or quotients of directed lines The step he

took IS really nothing more than the kinematical principle of

the composition of linear velocities, but expressed in terms of the

algebraic imaginary

In 1806 (the year of publication of Bu6e*s paper) Jean Robert
Argand published a pamphlet in which precisely the same
ideas are developed, but to a considerably greater extent For
an interpretation is assigned to the product of two directed line^

in one plane, when each is expressed as the sum of a real and an
imaginary part. This product is interpreted as another directed

line, forming the fourth term of a proportion, of which the first

' Strictly speaking, this illustration of Tait’s is in error by unity
because in our calendar there is no year denominated zero JThus

the interval between June the hrst of i b c and June the first of

I A n IS one year, and not two years as the text implies (A McA.)
* Essat sur une mantdre de reprisentcr les Quantitis Imaf’inatres

dans let Conttruchom GiomHrtques A second edition was published
by J. Houel (Pans, 1874) There is added an important Appendix,
consisting of the papers from Gergonne’s Annales which are referred
to in the text above Almost nothing can, it seems, be learned of

Argand's private life, except that in all probability he was bom at
Geneva m 1768.
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term is the real (positive) uuit-line, and the other two are the
factor-lines Argand’s work remained unnoticed until the
question was again raised m Gergonne^s Annales, 1813, by
J F Fran9ais This writer stated that he had found the germ
of his remarks among the papers of his deceased brother, and
that they had come from L^jgendre, who had himself received

them from some one unnamed Ihis led to a letter from
Argand, in which he stated his communication^ with Legendre,
and gave a resume of the contents of his pamphlet In a further

communication to the Annales, Argand pushed on the applica-

tions of his theory. He has given by means of it a simple proof

of the existence of n roots, and no more, in every rational

algebraic equation of the wth order with real cocfiicicnts. About
1828 John Warren (1796-1852) in England, and C V Mourcy in

France, independently of one another and of Argand, reinvented

these modes of interpretation
,
and still later, m the writings of

Cauchy, Gauss and others, the properties of the expression

^b J — 1 ^^cre developed into the immense and most important
subject now railed the theory of complex numbers (see Number)
From the more purely symbolical view it was developed by
Peacock, De Morgan, &c

,
as double algebra.

Argand's method may be put, for reference, in the following

form the directed line whose length is a, and which makes an
angle d with the real (positive) umt line, is expicssed by a(cosd-f-*
Nvlure i IS r( arded as -f lyf—i Ihe sum of two such hnes (formed
by adding together the real and tht imaginary parts of two such
expressions) can, of course, be expressed as a third directed lino)

—

the diagonal of the parallelogram of which they are conterminous
sides llie product, P, of two such lines is, as wc have seen, given
by 1 rt(cos 0 ;

I sin $) ^'(cos t sm O') P,
or P— i'i'{cos (a-f t sill (d+ 0 ')}

Its length IS, therefore, the product of the lengths of the factors,

and its inclination to the real umt is the sum of those of the factors.

If we write the expressions for the two hnes in the form A-f-Bi,
A'-fll'* the produet is AA' — 1313M-t( -VB' f-B

,
and the fact

that the h ngth of the product line is the product of those of the
factors IS seen in the form

(A^ f B8)(A'2 q ==(A\'-BB )^-f (AB'-fBA^
In the modern theory of complex numbers tins is expressed by
saying that the Norpn of a product is equal to the product of the
norms of the factors

Argand’s attempts to extend his method to space generally

were fruitless Ihe reasons will be obvious later, but we
mention them just now because they called forth from F J
Servois (Gergonne’s Annales, 1813) a \cry remarkable comment,
in which was contained the only yet discovered trace of an
anticipation of the method of Hamilton. Argand had been

ltd to deny that such an expression as P could be expressed

in the form A -f B/,—although, as r well known, Euler showed

that one of its values is a real quantity, the exponential function

of - 7r/2 Servo’s says, with reference to the general representa-

tion of a directed line m space —
“ L’analogie scmblerait exiger que le trinome ffit de la forme

/) cosa cos

/

3 -f cos 7 ,
a,

/

3
, 7 6tant les angles dhine droite avec

trois axes rectangulaires ,
et qu’on eiit

{p cos a H- ^ cos p-Vr cos 7)(p' cos a+ cos /3 h r' cos 7)
=*=cos^rt-pcos^/? f cos^-B^ I Les valeurs de p q, r, />', q', t' qui

satisferaient h cette condition seraient absurdts

,

mais scraient-clics

imaginaires, reductibles A la forme g^n^rale A-pB)^/-i ? VoilA
une question d’analvse fort singuli^re que je soumels k vos lumidres
La simple proposition que j vous en fais suffit pour vous faire voir

(jue jc nc crois point que toutc fonction analytique non r6elle smt
\ raiment reductible A la forme A-fB*^- i

As will be seen later, the fundamental i, 7, k of quarternions,

with their reciprocals, furnish a set of six quantities which

satisfy the conditions imposed by Servois. And it is quite

certain that they cannot be represented by ordinary imaginanes

Something far more closely analogous to quaternions than

anything in Argand’s work ought to have been suggested by
De Moivre’s theorem (1730) Instead of regarding, as Bu6e

and Argand had done, the expression a{cQS 6 t sm 6) as a

directed line, let us suppose it to represent the operator which,

when applied to any line m the plane in which h is measured,

turns It m that plane through the angle 6, and at the same

time increases its length in the ratio a •
i From the new

point of view we see at once, as it were, why it is true that

(cos ^-}-i sm m6-^t siu md.



QUATERNIONS720
For this equation merely states that m turnings of a line

through successive equal angles, in one plane, give the same
result as a single turning through m times the common angle

To make this process applicable to any plane in space, it is

clear that wc must have a special value of i for each such plane

In other words, a unit line, drawn in any direction whatever,

must have - i for its square In such a system there will be

no line in space specially distinguished as the real unit line

all will be alike imaginary, or rather alike real We may
state, in passing, that every quaternion can be represented as

a(cos ^ + IT sm H ),—^where a is a real number, 6 a real angle,

and TT a directed unit line whose square is - i Hamilton
took this grand step, but, as we have already said, without

any help from the previous work of De Moivre The (ourse

of his investigations is minutely described in the preface to

his first great work {Lectures on Quaternions

^

1853) on the

subject Hamilton, like most of the many inquirers who
endeavoured to give a real interpretation to the imaginary of

common algebra, found that at least two kinds, orders or

ranks of quantities were necessary for the purpose But,

instead of dealing with points on a line, and then wandering
out at right angles to it, as Buee and Argand had done, he

chose to look on algebra as the science of “ pure time,” ^ and
to investigate the properties of ‘‘ sets ” of timc-stcps In its

essential nature a set is a linear function of any number of

“ distinct ” units of the same species Hence the simplest

form of a set is a “ couple ”
,
and it was to the possible laws

of combination of couples that Hamilton first directed his

attention It is obvious that the way in which the two
separate time-steps are involved in the couple will determine

these laws of combination But Hamilton’s special object

required that these laws should be such as to lead to certain

assumed results
,

and he therefore commenced l)y assuming
these, and from the assumption determined how the separate

time-steps must be involved in the couple If we use Roman
letters for mere numbers, capitals for instants of time, Greek
letters for time-steps, and a parenthesis to denote a couple,

the laws assumed by Hamilton as the basis of a system were as

follows —
(B„ Ba)-(A,. Aa) mb, - A, B,-Aa) (a. /S)

,

(a, b) (a, /3) — (aa-b/S ba4-a^)*

To show how we give, by such assumptions, a real interpreta-

tion to the ordinary algebraic imaginary, take the simple

case a~o, b — I, and the second of the above formulae gives

(O. I)(a /3)==(-/3 a)

^lultiply once more by the number-couple (0, i), and wc have

(o. I)(0, l)(a, l){- ft, a) ^{-a - ft) - i
,
o){a ft)^~{a ft)

Thus the number-couple (o, i), when twice applied to a
step-couple, simply changes its sign That we have here

a perfectly real and intelligible inteipretation of the ordinary

algebraic imaginary is easily seen by an illustration, even if

it be a somewhat extravagant one Some Eastern potentate,

possessed of absolute power, covets the vast possessions of his

vizier and of his barber He determines to rob them both

(an operation which may be very satisfactorily expressed by
- i)

,
but, being a wag, he chooses his own way of doing it

He degrades his vizier to the office of barber, taking all his

goods in the process
,
and makes the barber his vizier Next

day he repeats the operation Each of the victims has been
restored to his former rank, but the operator - i has been
applied to both

Hamilton, still keeping prominently before him as his great

object the invention of a method applicable to space of three

dimensions, proceeded to study the properties of triplets of

the form x -1- ly -f yz, by which he proposed to represent the

directed line in space whose projections on the co-ordinate axes
are x, y, z. The composition of two such lines by the algebraic

* Theory of Conjugate I unctions, or Algebraic Couples, with a Pre-
liminary and Elementary Essay on Algebra as the Science of Pure
Time, read m 1833 ^^^35* and publi‘»hcd in Trans li T A
XVII 11 . (1835)

* Compare ihose with the long-subsequent ideas of Grassniann

addition of their several projections agreed with the assumption
of Buee and Argand for the case of coplanar lines But,
assuming the distributive principle, the product of two lines

appeared to give the expression

A x' - yy' - zz' t{yx' -h xy') \-j{xz' zx')-\-tj{yz' zy')

For the square of ;, like that of i, was assumed to be negative
unity But the interpretation of tj presented a difficulty

—

in fact the main difficulty of the whole investigation—and it

IS specially interesting to see how Hamilton attacked it He
saw that he could get a hint from the simpler case, already
thoroughly discussed, provided the two factor lines were 1

1

one plane through the real unit line This requires merely

that

y z y' z\ oxyz'-zy'^o,

but then the product should be of the same form as the separate

factors Thus, in this special case, the term in i] ought to

vanish But the numerical factor appears to be ys' + sy', while

It IS the quantity yz' - zy' which really vanishes. Hence Hamil-
ton was at first inclined to think that i] must be treated as nil

But he soon saw that “ a less harsh supposition ” would suit

the simple case. For his speculations on sets had already

familiarized him with the idea that multiplication might in

certain cases not be commutative
,

so that, as the last term

m the above product is made up of the two separate terms

tjyz and iizy\ the term would vanish of itself when the factor-

lines are coplanar provided ij - —jt, for it would then assume
the form ijiyz^ - zy') He had now the following expression

for the product of any two directed lines —
xx'—vy'— zz'-\-t(v\'-\-xy')-\-j(xz'-\-zx')-\-tj(yz'—zy')

But his result had to be submitted to another test, the Law of

the Norms As soon as he tound, by trial, that this law was
s.itisfied, he took the final step “ This led me,” he says, “ to

conceive that perhaps, instead of seeking to confine ourselves to

ifiplets, we ought to regard these as only imperfect forms

of Quaternions, and that thus my old conception of set^

might receive a new and useful application ” In a very short

time he settled his fundamental assumptions He had now
three distim t space-units, i, ;, k, and the tollowing conditions

regulated their combination by multiplication —

And now the product of two quaternions could be at once

expressed as a third quaternion, thus

—

{a + ib-\-jc-{-kd){a' -\-ty I ;r' = A-f-iB-f ;C-f ^D,

where
A == aa' -bb' - cc' - dd\
3^ab* -Vba' ^cd' dc\
C-=ac f ca'-^-db' -bd',

D ad' -{-dll' ib'

Hamilton at once found that the Law of the Norms holds,

—

not being aware that Euler had long before decomposed the

product of two sums of four squares into this very set of four

squares And now a directed line in space came to be repre-

sented as tx + jy^-kz, while the product of two lines is the

quaternion

-{vx'+ yy'-\-zz')-\-t(yz' -zv') {-j{zy'- \z') k{xy' - y\')

To any one acquainted, even to a slight extent, with the ele-

ments of Cartesian geometry of three dimensions, a glance at

the extremely suggestive constituents of this expression shows

how justly Hamilton was entitled to say “ When the con-

ception had been so far unfolded and fixed in my mind,

I felt that the new instrument for applying calculation to geo-

metry, for which I had so long sought, was now, at least m part,

attained ” The date of this memorable discovery is October 16,

1843

Suppose for simplicity the factor-lines to be each of unit length

Then x, y, z, x'
,

y'
, z' express their direction-cosmcs Also, if 0 be

the angle between them, and x", y", z'^ the direction-cosines of a

line perpendicular to each of them, we have xx' -^ryy' ‘{’zz' 9,

yz' - zy'' ^ »^sin B Ac so that the product of two unit lines is now
expressed as - cos 0-f (t/'T;y"-fft^ ) sin ^ Thus, when the factors

8 It will be easy to see that, instead of the last three of these, we
may write the single one tjk= -

i
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are parallel, or 0=o, the product, which is now the square of any
(unit) line is - i And when the two factor lints are at right angles

to one another, or the product is simply ix'* -{-kz", the

unit line perpendicular to both Hence, and in this lies the main
element of the symmetry and simplicity of the quaternion calculus,

all systems of three mutually rectangular unit hues in space have
the same properties as the fundamental system t, ;, k In other

words, if the system (considered as rigid) be made to turn about
till the hrst factor coincides with t and the second with ;, the pro-

duct will coincide with k This funddinental system, therefore,

becomes unnecessary
,
and the quaternion method, in every case,

takes its reference lines solely from the problem to which it is

applied It has therefore, as it were, a unique internal character
of its own

Hamilton, having gone thus far, proceeded to evolve these results

from a characteristic train of a prion or metaphysical reasoning

Let it be supposed that the product of two directed lines is some-
thing which has (juantity , t e it may be halved, or doubled, for

instance Also let us assume (a) space to have the same properties

in all directions, and make the convention (b) that to cnange the

sign of any one factor changes the sign of a product Then the
product of two lines which have the same direction cannot be, even
in part, a directed quantity E'or, if the directed part have the same
direction as the factois, (b) shows that it will be reversed by re-

versing either, and therefore will recover its original direction when
both are reversed But this would obviously be inconsistent

with {a) If it be perpendicular to the factor lines (a) shows that

it must have simultaneously every such direction Hence it must
be a meie number

Again, the product of two lines at right angles to one another
cannot, even in part, be a number For the reversal of either factor

must, by (6), change its sign But if wc look at the two factors

in their new position by the light of (a), wc sec that the sign must
not change But there is nothing to prevent its being represented
by a directed line if, as further applications of (a) ami (b) show we
must do, wc take it perpendicular to each of the factor lines Hamilton
seems never to have been quite satisfied with the apparent hetero-

geneity of a (piatermon, depending as it does on a numerical and
a directed part He indulged m a great deal of speculation as to

the existence of an extra-spatial unit, which was to furnish the

raison d'Hre of the numerical part, and render the quattrnion
homogeneous as well as linear But for this we must refer to lus

ov n woi ks

Hamilton was not the only worker at the theory of sets The
year after the first publication of the quaternion method, there

appeared a work of great originality, by Grassmann,^ m which

results closely analogous to some of those of Hamilton were

given In particular, two species of multiplication (“ inner
”

and “ outer ^’) of directed lines m one plane were given Ihe
results of these two kinds of multiplication correspond respec-

tively to the numerical and the directed parts of Hamilton’s

quaternion product But Grassmann distinctly states in his

preface that he had not had leisure to extend his method to

angles in space Hamilton and Grassmann, while their earlier

work had much in common, had very different objects m view

Hamilton had geometrical application as his main object ,
when

he realized the quaternion system, he felt that his object was
gamed, and thenceforth confined himself to the development
of his method Grassmann’s object seems to have been, all

along, of a much more ambitious character, viz to discover, if

possible, a system or systems in which every conceivable mode
of dealing with sets should be included That he made very

great advances towards the attainment of this object all will

allow
,

that his method, even as completed in 1862, fully

attains it is not so certain But his claims, however great they

may be, can in no way conflict with those of Hamilton, whose
mode of multiplying couples (in which the “ inner ” and “ outer

”

multiplication are essentially involved) was produced in 1833,
and whose quaternion system was completed and published

before Grassmann had elaborated for press even the rudimentary
portions of his own svstem, in which the veritable difficulty of

the whole subject, the application to angles m space, had not
even been attacked Grassmann made in 1854 a somewhat
savage onslaught on Cauchy and De St Venant, the former of

whom had invented, while the latter had exemplified in applica-

tion, the system of “ clefs algebrtques which is almost precisely

^ Die Ausdehnungslehre Leipsic, 1844 ,
2n(l ed

,
vollstilndig und

m stronger Form bearbeitot, Berlin, 1862 See also the collected

works of M6bius, and those of Clifford, for a general explanation of
Grassmann’s method

that of Grassmann. But it is to be observed that Grassmann,
though he virtually accused Cauchy of plagiarism, does not
appear to have preferred any such charge against Hamilton.
He does not allude to Hamilton m the second edition of his

work. But in 1877, in the Mathernattsche Annalen, xii., he
gave a paper On the Place of Quaternions in the Ausdeh-
nungslehre” m which he condemns, as far as he can, the nomen-
clature and methods of Hamilton.

Ihere are many other systems, based on various principles, which
have been given for application to geometry of directed lines, but
those which deal with products of lines are all of such complexity
as to be practically listless in application Others, such as the
liarycenirt^che C alcul of Mbbius, and the MHhode de<i equtpollences
of Bellavitis, give elegant modes of treating space problems, so
long as wc confine ourselves to projective geometry and matters of
that order

, but they arc limited in their held, and therefore need
not be discussed here More general systems, having close analogies
to quaternions, have been given since Hamilton’s discovery was
published As instances uc may take Goodwin’s and O’Brien’s
papers in the Cambridge Philosophical 1 ransai ttons for 1849 (See
also Algebra special kinds )

Relations to other Branches of Science,—The above narrative

shows how dose is the connexion between quaternions and the

ordinary Cartesian space-geometry Were this all, the gain by
their introduction would consist mainly in a clearer insight into

the mechanism of co-ordinate systems, rectangular or not—

a

very important addition to theory, but little advance so far as

practical application is concerned But, as yet, we have not

taken advantage of the perfect symmetry of the method
When that is clone, the full value of Hamilton’s grand step

becomes exidcnt, and the gam is quite extensive from thi

practical as from the theoretical point of view Hamilton, in

fact, remarks,- “ I regard it as an inelegance and imperfection

in this calculus, or rather in the state to which it has hitherto

been unfolded, whenever it becomes, or seenis to become,
necessary to have recourse to the resources of ordinary

algebra, for the solution oj equations tn quaternions ” This

refers to the use of the \,y, z co-ordinates,—associated, of course,

with But when, instead of the highly artificial expression

+ to denote a finite directed line, we employ a single

letter, a (Hamilton uses the Greek alphabet for this purpose),

and find that we are permitted to deal with it exactly as we
should have dealt with the more complex expression, the

immense gam is at least in part obvious Any quaternion may
now be expressed in numerous simple forms Thus yie may
regard it as the sum of a number and a line, a -I- a, or as the

product, Py, or the quotient, Sc of two directed lines, &c ,

w hile, in many cases, we may represent it, so far as it is required,

b> a single letter such as r, &c
Perhaps to the student there is no part of elementary mathe-

matics so repulsive as is spherical trigonometry Also, every-

thing relating to change of systems of axes, as for instance in

the kinematics of a rigid system, where we have constantly to

consider one set of rotations with regard to axes fixed in space,

and another set with regard to axes fixed in the system, is a
matter of troublesome complexity by the usual methods But
every quaternion formula is a proposition in spherical (sometimes

degrading to plane) trigonometry, and has the full advantage of

the symmetry of the method And one of Hamilton’s earliest

advances in the study of his system (an advance independently

made, only a few months later, by Arthur Cayley) was the

interpretation of the singular operator q{ )q\ where ^ is a

quaternion Applied to any directed line, this operator at once

turns It, conically, through a definite angle, about a definite

axis Thus rotation is now expressed in symbols at least as

simply as it can be exhibited by means of a model Had
quaternions effected nothing more than this, they would still

have inaugurated one of the most necessary, and apparently

impracticable, of reforms

The physical properties of a heterogeneous body (provided

they vary continuously from point to point) are known to depend,

in the neighbourhood of any one point of the body, on a quadric

function of the co-ordinates with reference to that point. 1 he
^ Lectures on Quaternions, § 5 13
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same is true of physical quantities such as potential, temperature,

&c , throughout small regions in which their variations are

continuous
;

and also, without restriction of dimensions, of

moments of inertia, &c Hence, m addition to its geometrical

applications to surfaces of the second order, the theory of quadric

functions of position is of fundamental importance in physics.

Here the symmetry points at once to the selection of the three

principal axes as the directions for t, ;, /j ;
and it would appear

at first sight as if quaternions could not simplify, though they

might improve in elegance, the solution of questions of this

kind But it IS not so Even in Hamilton’s earlier work it

was shown that all such questions were reducible to the solution

of linear equations in quaternions
,
and he proved that this, in

turn, depended on the determination of a certain operator,

which could be represented for purposes of calculation by a

single symbol The method is essentially the same as that

developed, under the name of “ matrices,” by Cayley m 1858

;

but it has the petnilmr advantage of the simplicity which is

the natural consequence of entire freedom from conventional

reference lines

Sufficient has already been said to show the close connexion

between quaternions and the theory of numbers. But one

most important connexion with modern physics must be pointed

out In the theory of surfaces, m hydrokinetics, heat-con-

duction, potentials, &c., we constantly meet with what is called

d-
“ Laplace’s operator,” viz. know that this

IS an invariant ] t e \\. is independent of the particular directions

chosen for the rectangular co-ordinate axes Here, then, is a

case specially adapted to the isotropy of the quaternion system
,

and Hamilton easily saw that the expression "I"

could be, like + effectively expressed by a single

letter He chose for this purpose v And wc now see that the

square of v is the negative of Laplace’s operator
,
while v itself,

when applied to any numerical quantity conceived as having a
definite value at each point of space, gives the direction and the
rate of most rapid change of that quantity Thus, applied to

a potential, it gives the direction and magnitude of the foice
,

to a distribution of temperature in a conducting solid, it gives

(when multiplied by the conductivity) the flux of heat, &c
No better testimony to the value of the quaternion method could

be desired than the constant use made of its notation by mathe-
maticians like Clidord (in his Ktnemattc) and by physicists like Clerk-
Maxwell (in bis Ekcinctty and Magnetism) Neither of these men
professed to employ the calculus itseli, but they recognized fully
the extraordinary clearness of insight which is gamed even by
merely translating the unwieldy Cartesian expressions met with
m hydrokinetics and in elect roilynamics into the pregnant language
of quaternions (i> G T )

Supplementary Considerations—There are three fairly well-

marked stages of development in quaternions as a geometrical
method, (i) Generation of the concept through imaginanes
and development into a method applicable to Euclidean
geometry. This was the work of Hamilton himself, and the
above account (contributed to the 9th ed. of the Ency. Brit by
Professor P. G. Tait, who w-as Hamilton's pupil and after him
the leading exponent of the subject) is a brief risume of this

first, and by far the most impKJrtant and most difficult, of the
three stages (2) Physical applications. Tait himself may be
regarded as the chief contributor to this stage (3) Geometrical
applications, different in kind from, though more or less allied

to, those in connexion with which the method was originated.
These last include {a) C. J Joly’s projective geometrical applica-
tions suiting from the mterprcution of the quaternion as a
point-symbol

;
^ these applications may be said to require no

addition to the quaternion algebra
;

{b) W K. Clifford’s bi-

quaternions and G. Combebiac’s tri-quaternions, which require
the addition of quasi-scalars. independent of one another and of
true scalars, and analogous to true scalars As an algebraic

* It appears from Joly's and Macfarlane’s references that J B
Shaw, in America, independently of Joly, has interpreted the
quaternion as a point-symbol.

method quaternions have from the beginning received much
attention from mathematicians An attempt has recently been

made under the name of multenions to systematize this algebra.

We select for description stage (3) above, as the most char-

acteristic development of quaternions in recent years. For

(3) (a) wc are constrained to refer the reader to Joly’s own
Manual of Quaternions (1905)
The impulse of W K. Clifford in his paper of 1873 (‘‘ Pre-

liminary Sketch of Bi-Quaternions,” Mathematical Papers^

p 18 r) seems to have come from Sir R S Ball’s paper on the

Theory of Screws

y

published in 1872 Clifford makes use of a
quasi-scalar a>, commutative with quaternions, and such that if

/>, qy dze
,
are quaternions, when -t- = p' -h then necessarily

p-p\ q = q He considers two cases, viz suitable

for non-Euclidean space, and a)^ = o suitable for Euclidean

space
, we confine ourselves to the second, and will call the

indicated bi-quaternion p-^ioq an oct nion In octonions the

analogue of Hamilton’s vector is localized to the extent of being

confined to an indefinitely long axis parallel to itself, and is

called a rotor
, if /> is a rotor then is parallel and equal to p,

and, like Hamilton’s vector, wp is not localized
,
mp is therefore

called a vector, though it differs from Hamilton’s vector in that

the product of any two such vectors <i>p and cuo- is zero because

01 -^ = o . p -f 0X7 where p, a arc rotors {i e, p is sl rotor and wo- a

vector), IS called a motor, and has the geometrical significance of

Ball’s wrench upon, or twist about, a scre\^. Clifford considers

an octonion p 4- u^q as the quotient of two motors p + <00*, p -f mir

This IS the basis of a method parallel throughout to the

quaternion method
,

in the specification of rotors and motors

It IS independent of the origin which for these purposes the

quaternion method, pure and simple, requires

Combebiac is not content with getting rid of the origin in

these limited circumstances The fundamental geometrical

conceptions are the point, line and plant Lines and com-
plexes thereof are sufficiently treated as rotors and motors,

but points and planes cannot be so treated He glances at

Grassmann^s methods, but is repelled because he is seeking

a unifying principle, and he finds that Grassmann offers him
not one but many principles He arrives at the tn-quatermon
as the suitable fundamental concept

We Deheve that this tri-quatemion solution of the very

interesting problem proposed by Combebiac is the best one
But the first thing that strikes one is that it seems unduly
complicated A point and a plane fix a line or axis, viz

that of the perpendicular from point to plane, and therefore

a calculus of points and planes is ipso facto a calculus of lines

also To fix a weighted point and a weighted plane in

Euclidean space we requne 8 scalars, and not the 12 scalars

of a tn-quaternion We should expect some species of bi-

quatemion to suffice And this is the case. Let v, oi be two
quasi-scalars such that (017 = a), ypxi co* = o. Then the bi-

quaternion yjq + wr suffices The plane is of vector magni-
tude iV^, Its equation is {Spq ~ Sr, and its expression is the

bi-quatemion yfVq 4- wSr , the point is of scalar magnitude

JS^, and Its position vector is (3 ^ where \N^q~Nr (or what is

thesame,/? = [Vr 4- ^ Vr 817),and its expression is t/S^ 4- wVr.

(Note that the J here occurring is only required to ensure

harmony with tn-quaternions of which our present bi-

quatemions, as also octonions, are particular cases ) The
point whose position vector is Vr^ * is on the axis and may
be called the centre of the bi-quaternion

;
it is the centre of a

sphere of radius Sr^-' with reference to which the point and
plane are in the proper quaternion sense polar reciprocals,

that IS, the position vector of the point relative to the centre

IS Srq-^ . VqfSq, and that of the foot of perpendicular from
centre on plane is Srq ^ Sq/Vq, the product being the (radius)^,

that IS (Srf^)L The axis of the member scQ+sc'Q' of the

second-order complex Q, Q' (where Q = >7^4-a»r, Q' = 4- cd/

and X, x' are scalars) is parallel to a fixed plane and intersects

a fixed transversal, viz. the line par^lel to q*q ^ which

intersects the axes of Q and Q'
, the plane of the member

contains a fixed line
;

the centre is on a fixed ellipse which
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intersects the transversal

,
the axis is on a fixed ruled surface

to which the plane of the ellipse is a tangent plane, the ellipse

being the section of the ruled surface by the plane
,

the ruled

surface is a cyhndroid deformed by a simple shear parallel

to the transversal. In the third-ordei complex the centre

locus becomes a finite closed quartic surface, with three (one

always real) intersecting nodal axes, every plane section of

which is a trmodal quartic. The chief defect of the geometrical

properties of these bi-quaternions is that the ordinary algebraic

scalar finds no place among them, and in consequence Q"^ is

meaningless.

Putting I -
7; ^ we get Combebiac’s tri-quatemion under

the form Q = + wr. This has a reciprocal Q'^ 3= + ^

-i&p and a conjugate KQ (such that K[QQ'] =
KQ'KQ, K[KQ]-Q) given by KQ « -h 7;K/) + a»Kr

,
the

product QQ' of Q and Q' is
, the

quasi-vector i(i - K)Q is Combebiac’s linear element and may
be regarded as a point on a line

,
the quasi-scalar (in a different

sense from the rest of this article) J(i + K)Q is Combebiac’s

scalar (S/) -I- S^) + Combebiac’s plane. Combebiac does not use

K
,
and in place of rj he u^es /x = r; — so that ~ i, w/a = - /xw

= u>, u)“ “ o Combebiac’s tri-quatcrnion may be regarded from
many simplifying points of view Thus, in place of his general

tn-quaternion we might deal with products of an odd number
of point-planc-scalars (of form /x^ + wr) which are themselves

point-plane-scalars
,

and products of an even number which
are octonions

,
the quotient of two pomt-plane-scalars would

be an octonion, of two octonions an octonion, of an octonion

by a point-plane-scalar or the inverse a point-plane-scalar.

Again a unit point /x may be regarded as by multiplication

changing (a) from octonion to point-plane-scalar, (b) from
point-plane-scalar to octonion, (c) from plane-scalar to linear

element, (d) from linear element to plane-scalar

If Q i
p

-i" r)q ior and we put Q = (i-»-Jojt)(ip^vg)'x
(i -i-io)f)’^ we find that the quaternion t must be 2/(r)//(^-/i),

where f(r) = rq-Kpr. The point p = Yt may be called the

centre of Q and the length St may be called the radius If

Q and Q' are commutative, that is, if QQ'^Q'Q, then Q and
Q' have the same centre and the same radius Thus Q'^,

Q) Q^ • • have a common centre and common radius.

Q and KQ have a common centre and equal and opposite

radii
,

that is, the t of KQ is the negative conjugate of that

of Q When Sm = o, (i -H Ja>w) ( )
(i i^w) ^ is an operator

which shifts (without further change) the tri - quaternion

operand an amount given by u in direction and distance

Bibliography —In 1904 Alexander Macfarlane published a
Bibliography of Quatermons and allied systems of Mathematics for

the International Association for promoting the study of Quaternions
and allied systems of Mathematics (Dublin Umverbity Press)

,

the pamphlet contains 86 pages In 1899 and 1901 Sir W R
Hamilton’s classical Elements of Quaternions of 1866 was republished
under C J Joly’s editorship, in two volumes (London) Joly adds
valuable notes and thirteen important appendices In 1890 the
3rd edition of P G Tail’s Elementary Treatise on Quaternions
appeared (Cambridge) In 1905 C J Joly published his Manual
of Quaternions (London)

,
the valuable contents of this are doubled

by copious so-called examples
;
every earnest student should take

these as part of the mam treatise The above three treatises may
be regarcied as the great storehouses ; the handling of the subject
18 very different in the three The following should also be
mentioned A McAulay, Octonions, a development of Clifford's

Bi-quatermons (Cambridge, 1898) ,
G Combebiac, Calcul dcs

triquaternions (Pans, 1902) , Don Francisco P6rez dc Mufloz,
Introduccion al estudio del cdlculo de Cuaternwnes y otras Algebras
espectahs (Madrid, 1905) ,

A. McAulay, Algebra after Hamilton, or
multenions (Edinburgh, 1908) (A. MeA )

QUATORZAIN (from Fr. qtuUotze^ fourteen), the term used

in English literature, as opposed to “ sonnet,” for a poem in

fourteen rhymed iambic lines closing (as a sonnet strictly

never does) with a couplet. The distmction was long neglected,

because the English poets of the i6th century had failed to

apprehend the true form of the sonnet, and called Petrarch’s

and other Italian poets' sonnets quatorzams, and their own
incorrect quatorzams sonnets Almost all the so-called sonnets

of the Elizabethan cycles, including those of Shakespeare,

Sidney, Spenser and Daniel, are really quatorzams. They
consist of three quatrains of alternate rhyme, not repeated in

the successive quatrains, and the whole closes with a couplet.

A more perfect example of the form could hardly be found
than the following, published by Michael Drayton m 1602 ;

—

Dear, why should you commend me to my rest.

When now the night doth summon all to sleep ?

Methmks this time becometh lovers best
,

Night was ordained together friends to keep
How happy are all other living things
Which though the day conjoin by several flight,

The quiet evening yet together brings,
And each returns unto his love at night

O thou that art so courteous unto all.

Why should’st thou. Night, abuse me only thus,
That every creature to his kind dost call.

And yet ’tis thou dost only sever us ^

Well could I wish it would be ever day.
If, when night comes, you bid me go away.

Donne, and afterwards Milton, fought against the facility

and incorrectness of this form of metre and adopted the Italian

form of sonnet During the 19th century, most poets of

distinction prided themselves on following the strict Petrarchan
model of the sonnet, and particularly m avoidmg the final

couplet In his most mature period, however, Keats returned
to the quatorzain, perhaps in emulation with Shakespeare

,

and some of his examples, such as ‘‘ When I have fears,”

Standing aloof in giant ignorance,” and Bright Star,” are
the most beautiful in modern literature The Fancy in

Nubibus/ written by S T. Coleridge in 1819, also deserves
notice as a quatorzain of peculiar beauty

QUATRAIN, sometimes spelt Quarlratn (from Fr quairCj

four), a piece of verse complete in four rhymed lines The
length or measure of the verse is immaterial, but they must be
bound together by a rhyme-arrangement. This form has
always been popular for use in the composition of epigrams,
on account of its brevity and neatness, and may be considered

as a modification of the Greek or Latin epigram at its concisest

QUATREFAGES DE BREAD, JEAN LOUIS ARMAND DE
(1810-1892), French naturalist, was bom at Berthez^ne, near
Vallerangue (Card), on the loth of February 1810, the son of a
Protestant farmer He studied medicine at Strassbur^, where
he took the double degree of M D. and D Sc

,
one of his theses

being a Theone d^un coup de canon (November 1829); next
year he published a book, Sur les aeroUthes, and in 1832 a
treatise on VExtraversion de la vessie. Removing to Toulouse,

he practised medicine for a short tune, and contributed various

memoirs to the local Journal de mideane and to the Annales

des saences naiurelles (1834-36) But being unable to con-

tinue his researches m the provinces, he resigned the chair of

zoology to which he had been appointed, and in 1839 settled

m Pans, where he found in H Milne-Edwards a patron and
a friend Elected professor of natural history at the Lyc^e
Napoleon in 1850, he became a member of the Academy of

Sciences m 1852, and in 1855 was called to the chair of anthro-

pology and ethnography at the Mus4e d’histoire natureile.

Other distinctions followed rapidly, and continued to the end
of his otherwise une\entful career, the more important being

honorary member of the Royal Society of London (Tune 1879),

member of the Institute and of the Academic de medecine, and
commander of the Legion of Honour (1881) He died in

Pans on the 12th of January 1892. He was an accurate

observer and unwearied collector of zoological materials, gifted

with remarkable descriptive power, and possessed of a clesu:,

vigorous style, but somewhat deficient in deep philosophic

insight. Hence his serious studies on the anatomical characters

of the lower and higher organisms, man included, will retain their

value, while many of his theories and generalizations, especially

m the department of ethnology, are already forgotten

The work of dc Quatrefages ranged over the whole field of zoology
from the annelids and other low organisms to the anthropoids and
man Of his numerous essays in scientific periodicals, the more
important were Considerations sur les caractires zoologiques des

rongeurs (1840) ,
De Torganisation des antmaux sans vert^bres

des C6tes dc la Manchc ” {Ann. Sc. Nat , 1844) ,
“ Kecherches sur
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le syst6me nerveux rembryofi'^nie, les organs des sens, et la

circulation des anndlides" (Ibid, 1844-50), “ Sur les atfimtds ct

les analogies des lonibncs et dcs sangsues” (Ibid), “Sur
rhistoire naturclle des tarets” (Ibid, 1848-49) there is

the vast scries issued under the general title of “ Ftudes sur les

types inf^neurs de rcmbranchement des annel4*s,“ and the results

of several scientihc expeditions to the Atlantic and Mediterranean
coastlands Italy and Sicily, forming a senes of articles in the

Revue deux mondes, or embodied in the Souvenirs d*un natural-

tste (2 vols
, 1854) 'Ihese utre followed m quick succession by

the Physwlo^te compar^e. metamorphoses de Vhomme et des animaux
(1862), Les Polynhiens et leurs migrations (1866), Hfitotn
naturelle des antieUs mantis et de Veau douce (2 vols, 1866), la
Rochelle et ses environs (i860)

, Rapport sur les progrh de Vanthro
pologte (1867) ,

Ch Darwin et se% prtt-urseurs fran^ais (1870). a
study of evolution in which the writer takes somewhat the same
attitude as A R VVallact, combating the Darwinian doctrine in

its application to man
, La Race prusstenne (1871 ) ,

Crania Ethnica
jointly with Dr Hamv (2 vols with 100 plates, i875'82), a classical

work based on French and foreign anthropological data, analogous
to the Crania Britanmca of 1 hurnam and Davis, and to S G Mor*
ton’s Crania Americana and Crania Acgyptiaca ,

UEsphe humainc
(1S77), Nouvelles Etudes sur la distribution geographique des

negritos (1882), Homrnes fossiUs et hommes sanvages (1884),
and Histoire generate dc^ rates humaines (2 vols

,
i886-8q), the first

volume being introductory while the second attempts a complete
classification of mankind

QUATREFOIL, in Gothic architecture, the piercing of tracery

in a window or balustrade with small semicircular openings

known as “ foils ”
,
the intersection of these foils is termed the

cusp

QUATREMiRE, fillENNE MARC (1782-18^7), French
Orientalist, the son of a Parisian merchant, was horn in Pans
on the 12th of July 1782 Employed in 1807 in the manuscript

department of the imperial library, he passed to the chair of

Greek in Rouen in i8oq, entered the Academy of Inscriptions in

1815, taught Hebrew and Aramaic in the College de France

from 1819, and finally in 1827 became professor of Persian m
the School of Living Oriental Languages

Quatrem^rc’s first work was Recherches sur la langue et la

htthaiure de V ngyptt (1808) showing that the language of ancient
Egypt must be sought in Coptic His translation of Maknzi’s
Arabic history of the Mameluke sultans (2 vols

, 18^7 -41) shows his

erudition at the best He published among other works Mimotres
sur les Nabat^ens (1835), a translation of Rashid al-Din’s Hist
des Mongols de la Perse (1836) ,

M^m giog ct hist sur Vigypte
(1810), the text of Ibn Khaldun’s Prolegomena, and a vast
number of useful memoirs in the Journal asxatique His numerous
reviews in the Journal des savants should also be mentioned
Quatrem^re made great lexicographic colUctions in Oriental
languages fragments of which appear in the notes to his various
works His MS material for Syriac h'ls been utilized in Payne
Smith’s Thesaurus

,

of the slips he collected for a projected Arabic,
Perbian and Turkish lexicon some account is given m the preface
to Dozy, ^upp atix dictt araoes They are now in the Munich
library

A biographical notice by M Barthdlemy Sainte-Hilaire is prefixed
to Quatremdre’s Melanges d’ histoire et de phtlologte orientale (1861)

QUAY, MATTHEW STAKLEY (1833-1904), American poli-

tical “ boss,” was born in Dillsburg, York county, Pennsyl-

vania, on the 30th of September 1833 He graduated at

Jefferson College (now Washington and Jefferson College) m
1850 and was admitted to the bar in 1854 He served in

various capacities in the Civil War, and in 1865-1867 was a
member of the state house of representatives, becoming
secretary of the commonwealth in 1873-1878 and again in

1879-1882, recorder of Philadelphia in 1878-1879, and state

treasurer in 1886-1887 He was chairman of the Republican
national executive campaign committee in 1888, and was a
member of the United Slates Senate in 1887-1899 and again

in 1901-1904. For nearly twenty year’s he dominated the

government of Pet^nsy 1vania, and also played a very prominent
part m national affairs In 1899 he was brought to trial on a
charge of misappropriating state funds, and, although he was
acquitted, the feeling among the reform element in his own
party was so bitter against him that the legislature was dead-
locked and his re-election was postponed for two years He
died on the 28th of May 1904.

QUAY, a wharf or landing-place for the loading and unloading

of water-borne cargo. The word, now pronounced like ** key,”

takes the form of Fr quat, older cay or caye^ cf. Spanish cayOj

a bar, barrier or reef The earlier form m English is “ kay,”

and It was so pronounced “ Key ” was also earlier pro-

nounced kay,” and the change in pronunciation in the one

was followed also in the other Jn spelling also the word was
assimilated to “ key,” in the sense of a reef, or, especially, of

the low range of reefs or islets on the coasts of Spanish America,

f ^ on the coast of Florida, the chain of islets known as Idorida

Keys
QUEBEC, a province of the Dominion of Canada, bounded S

by New Brunswick and the United States, W by Ontario, N by
the district of Ungava, and E by the gulf of St Lawrence and
the strip of eastern Labrador which belongs to Newfoundland
If Ungava be considered as added to the province of Quebec,

Hudson Strait is the northern boundary The province includes

the island of Anticosti, the Bird Islands and the Magdalen
Islands, in the gulf of St Lawrence The western boundary,
separating Quebec from Ontario, extends through Point au

Baudet on the river St Lawrence to Point Fortune on the

Ottawa river, from which place the boundary follows the

Ottawa to Lake 'lemiscammg From the north end of this

latter lake it runs due north to Hudson Bay Ihe province of

j

Quebec thus extends from Blanc Sablon, a fishing harbour at the
' western end of the Strait of Belle Isle (which separates ( anada
from Newfoundland) in 59° 7' VV to Lake Temiscaming m
qcf 40' W

,
a distance of about 1350 miles The area of the

province IS 351,873 sq m The general direction of the province

IS north-cast and south-west, following the course of its chief

physical feature, the river St Lawrence Speaking generally.

It may be said that the province of Quebec comprises the hydro-

graphical basin of the river St Lawrence as far west as the

intersection of the parallel of 45° N with the latter Ihe St

Lawrence flows near the southern edge of its basin, only some
50,000 sq m of the area of the province lying south of tlic river

The province of Quebec falls into three mam physiographical

divisions, VIZ (i) the Laurentian Highlands, (2) the Valley

of the St Lawrence, and (3) the Notre Dame Mountains and

the rolling country lying to the south-east of this range

(I) The Laurentian Highlands arc sometimts referred to as the
“ Laurentian Mountains,” as they appear to constitute a inountdin

range when viewed from the gulf or the river St Lawrence Ihis

portion of the province, however, is really a plateau having an
elevation of looo to 2000 ft above sea level, but this plateau
north of latitude 51;° falls away to lower levels toward Hudson Bay
and Hudson btrait Along the extreme easttrn border of these

Laurentian Highlands on the coast of Labrador ho\\ever the

country rises to much greater altitudes, forming an extremely

rugged district which attains in places an elevation of 6000 ft

above sea-level I his plateau forms what is know n as the Laurentian
peneplain and is hummocky m chaiactcr, the surface, however,
being but slightly accentuatetl and the sky line seen from the

higher points in the area being nearly level It is dense Iv wooded
and everywhere abounds in lakes, great and small, lying either in

basins etched in the rock surface by glacial action or else bounded
by the irregularly distributed drift which more or le^s completely
covers the surface of the underlying rocks From these lakes

issue very numerous streams tributary to the larger rivers These
lakes and rivers form so continuous a series ol waterways that

a traveller who knows their courses, and the portages connecting
them, can traverse this immense tract of country in any direction

by canoe These streams also, cascading down from the elevated

surface of the plateau to sea-levcl, afford immense water power,
which IS used to an increasing extent as the methods of long-distance

electrical transmission of power become more and moie perfect

These waters are, moreover, clear and pure, and the country is one
in which malaria and similar diseases are unknown Some of the

rivers draining the Laurentian country run in very deep, high-

walled valleys or fjords cut in the solid rock , a number of which,
comparable in character although perhaps not in depth to those

of Norway and Greenland pass outward from the central portion

of the peneplain north, east and south As an example of such
fjords in the province of Quebec, those occupied by the waters of

the Hamilton, Mingan and Saguenay rivers may be cited as well

as that, now partially silted up, which is occupied by Lake Temis-
caming and tne Mattawa river The walls of solid gneiss between
which the Saguenay flows are in places from 1500 to iStxi ft in

height, while the waters of the river m places reach a depth of

1400 ft

This I.aurenlian country in the province of Quebec and its

continuation into the adjacent province contain the chief timber
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supplies of the Dominion, supplies which with a little husbamhng
on the part of the government could be made to attord a bountilul
supply of timber for all future generations ihe country also
contains valuable mineral deposits, and is the great home of the
fur-beanng animals of the Dominion While, however, along the
southern bolder it supports a considerable agricultural popula-
tion, the Laurentian country cannot be considered as one which in
respect to its agricultural capabilities can ever take rank with the
southern portions of eastern Canada or with the great plains and
British Columbia which he to the west

(2) lhat portion of the lowlands of the St Lawrence valley
which belongs to the province of Quebec forms a wedge-shaped
area extending along the nver from a short distance below the city
of Quebec to the western border of the province It is throughout
a practically level plain of very fertile latifl on which are situated
the chief towns and cities of the province and on it also are settled

the majority of the rural population Ihese lowlamls arc bounded
oil the north by the Laurentian plateau and on the south by the
Notie Dame Mountains, which physical leatures gradually converge,
the latter mountains reaching the shore of the liver bt Lawrence a
short distance to the cast of the city of Quebec The plain in this
way gradually narrows on going to the^noi tli-east, and is finally

closed off in that direction It was a portion of this plain that was
first occupied by the early French setthrs Much of its surface,
as has been said, is absolutely level, and it nowhere exceeds an
elevation of a few hundred feet Its uniform expanse, however,
IS broken by a line of eight isolated hills composed of rocks of

Igneous origin, being a senes of eroded remnants ot ancient volcanoes
which now nsv abruptly from the plain and constitute the most
striking features of the landscape They are known as the Monte-
regian Hills and rise to elevations of 560 ft to 1600 ft above sea
level Fiona the summit of Mount Koyal at the foot of which lies

the city of Montreal, all the other Monteregian Hills are jdainly
visible, and the margin of the Laurentian Highlands may be seen
boundirg the horizon some 30 m to tin north while south-
ward the Green Mountains, and the Adirondacks in the state of
New York, are distinctly visible on a cleai <lay

(3) I he Notre Dame Mountains and the Eastern lownships
I he \ppalachian Mountain range passing out of the state of
Vermont, where it is known as the Cirecn Mountains, crosses
into the province of Quebec between 1 akt Champlain <ind Lake
Memphremagog and becoming lower and less rugged continues
in a north-easterly direction to a point about 30 m soulli

of the city of Quebec 1 hence it pursues its course, following the
general trend of the river St Lawrence at a varying distance from
its southern margin, and reaches the latter nv<r neai Metis From
the border to this point the range is known as the Notre Dame
Mountains The highest peak in the Notre Dame Mountains is

Sutton Mountain—3100 ft Continuing on to the north-east it

devclojis into the high land of the Gasp<^ Peninsula of which the
most elevated portion constitutes the Shickshock Mountains, the
higher summits of which rise to elevations of 3000 to 4000 ft

above sea-levfl The whole central area of the Gasp6 Peninsula
IS a fort st-clad wilderness
To tlie south-east of the Notre Dame Mountains is an undulating

country known as the Easte^rn Townships ” These hills as
mentioned above, are lower and less rugged than the Green Moun-
tains, the general elevation of the country being from 300 to 1000 ft

above sea-level There are a number of large and fine lakes in
this district, among which may be mentioned lakes Metapedia,
reimscouata ISlemphremagog, Aylmer, St Fiancis and Megantic

In the belt of the Notre Dame Mountains the country is not
m the stiiet sense of the term a mountainous one but rather a
rolling country containing much good farming and pasture land,
while the Fastern Townships is a fine agricultural country, em-
bracing some of the best farming and grazing land in the Dominion
Ihis latter distiict was originally settled by Loyalists from the
United States at the time of the revolt of the colonics but is now
being gradually occupied by French Canadians from the more
northern portions of the province, the younger generation of English-
speaking Canadians prefeiring to take up land and settle in Ontario
or the western provinces of Manitoba baskatchewan, Alberta and
British Columbia

The whole country is exceptionally well watered and abounds
in numerous large rivers, bays and lakes The principal river is

the St Lawrence, which flows through the entire length of the

province A short distance above Montreal it receives from
the north-west the Ottawa, a large and beautiful river over
600 m. in length with many tributaries, among which the most
important arc the Gatineau, the Li^vre, the North, the Rouge
and the Kinojevis The St Lawrence is navigable for large

ocean steamships as far as Montreal, beyond which place

navigation is interrupted by rapids The St Maurice rises in

Liike Oskelaneo, flowing into the St Lawrence at Three Rivers,

and is over 400 m long. It has many tributaries, and drains

an area of 21,000 sq. m. Twenty-four miles above Three

725
Rivers on the St Maurice are the falls of Shawmigan, 1*50 ft.

high, from which a large amount of electrical power is obtained,
a portion of which is used in the production of aluminium,
while several thousand horse-power are transmitted to the city

of Montreal The Batiscan river enters the St Lawrence at

Batiscan. The Jacques ( artier, the Stc Anne and the Mont-
morency are northern tributaries of the bt Lawrence. The
Montmorency is famous for its falls, situaUd about 8 m. from
Quebec city, and 250 ft. high Ihese beautiful falls, however,
have in reeent years been greatly reduced in volume, the water
being largely employed for the development of electricity, and
also for the supply of power to a large cotton-mill in the vicinity

Near these falls is Haldimand House, once the residence of the
duke of Kent, father of Queen Victoria The Saguenay rises

in Lake bt John and discharges into the St Lawrence at
ladousac after a course of 100 m On the south side of the

St Lawrence is the Ruhelieii river, which rises in Lake
Champlain and enters the St Lawrence at Sorel on Lake St
Peter C hamplain sailed up this nver in 1609 Other important
streams are the St Francis, rising m Lake Memphremagog

,
the

Chaudi^re, rising in Lake Megantic, wnth its beautiful falls

125 ft high about 10 m above Quebec, the Chateauguay,
Yamaska, Etchemin, du J^oup, Assumption and Bi^cancour.

Among the largest lakes in the province are Lake St John,
which has an area of 360 sq m Lake Tcmiscaming, having
an area of 126 sq m

,
Lake Matapcdia, I>ake Megantic and

Lake Memphremagog
The largest islands in the province of Quebec are Anticosti,

now used as a game preserve
,

Bonaventure, an important
fishing station to the east of Gaspe

,
and the Magdalen Islands,

situated in the gulf of St Lawrence about 50 m north of

Pnnee Edward Island

Cuology and Mtnerah —Beginning with the oldest rocks, the
more northern part of the province of Quebec is underlain by the
Laurentian system of Sir William Logan This includes a great
serus of very highly alteied sediments, largely limestones, known
as the Grenville series, which is penetrated by great intrusions
of anorthosite dc

,
and is invaded bv and rests upon enormous

bathvhths of granite, which are sometimes referred to as the
“ Fundamental Gneiss ” The Grenville series is best developed
along the southern margin of the Laurentian Highlands between
Three Rivers and the Georgian Bay Two 01 the great anorthosite
intrusions occur on the margin of the Laurentian country to the
north of Montreal and about Lake St John The Laiin ntian
system is succeeded to the south by the Potsdam sandstone, probably
equivalent to the Upper Cambrian of Britain On this rests a
dolomitic limestone —the Calciferous formation—and on this the
great and highly tossiliferous limestones known as the Chazy and
Trenton formations These limestones aflord the best building
stone of the province ,

while the Potsdam sandstone is also frequently
employed for building purposes. Above the Trenton is the Utica
shale, rich m graptolites and tnlobitcs This is succeeded by the
Hudson River group composetl largt ly of sandstoius and calcareous
beds These constitute the complete Ordovician succession Upper
Silurian and Devonian beds, the latter holding fossil plants and
fishes, occur in the south-east portion of the province, wdiile on
the shore of Chalcur Bay these are succeeded by the lowest beds
of the Carboniftrous No coal occurs m the province of Quebec
In the region of the Notre Dame Mountains and the Eastern Town-
ships there aie great intercalations of ancient volcanic rocks and
many important mineral deposits Among these may be men-
tioned gold, copper, asbestos and chromic iron ore

,
also serpentine,

marble and roofing slates The asbestos deposits arc the most
extensne and most productive in the world, the chief centre of

asbestos mining being at Thetford Mines A large part of the
country, more especially on the lower levels, is covered with
Pleistocene deposits of the so-called Glacial age Till or boulder
clay IS usually at the base of these deposits On this rests a finer

stratified blue clay, m some places ncti in fossil shells and known
as the I eda clay It affords a good material for the manufacture
of bricks and tiles Above the Leda clay are sands and gravels
know'll as the Saxicava sand This is also stratified and freciuently

contains an abundance of fossils Ihese stratified clays ancl sands
are due to a re-sorting of the boulder clay by the action of water,

and imply a submergence at the close of the Glacial period with a

subsequent elevation. In certain alluvial deposits in the vicinity

of the St Maurice river there occur deposits of bog iron ore which
have been worked for many years

Climate —The climate of Quebec is vanable In the winter
the cold IS generally steady and the atmosphere clear and bracing

About Montreal snow lies on the ground from the end of November
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until the following Apnl, affording good sleighing for four months
in the year 1 he mhabitantb enjoy with zest and spirit all the out-

door sports common in the country, such as skating, curling, tobog-
ganing, snowshoLing, ski-ing and sliding The snowfall is heavy, and
though the winds arc often sharp they arc not often raw or damp,
nor 18 there any fog The summer is warm and pleasant The
extreme heat is indicated at 90° F The fanest season of the year
IS the autumn, which lasts about six or tight weeks The following

IS a table of tempcxatures as recorded by the meteorological stations

at certain points in the province —
Table showtnq Normal Temperature, Precipitation, 6-r , at various

Stations tn the Province of Quebec

Aniicosii, W Pt
Bird Ulands
Chicuutimi
Quebec
Broine
Montreal
Cipc Magdalen

L.'iti

tude
I ongj
tude

AJtj

tude

49" 52 64° 32'

I

47 ^ 5 « 6i* 8

18 25 7 *° 5 150
46‘» 48 7

«’ »3 29^)

45
°

7
*^’ 3O' 678

4 ^** 30'
1
1

73“ 35' .87

49
°

1 65 *0 93

Averafje
Mean Temperature

Sum
mer

ss” V
61 7

6
'

6f 6
'

57
°

Winter Year

IS 4
•^8* a

18° 4
40** 3'

42® o
17

° *

Prccipi

tat ion

Inches

35 89
28 76
29 38
41 98
35 35

39 24
3 » 55

Ihe normal percentage of bright sunshine at Montreal is 41 and
at Quebec 39, a higher average than northern Europe (FDA/
Area and Population —'I'he boundaries of Quebec have been

more than once enlarged since 1867 By the extension given

to them in 1898, thi province has an area of 351,873 sq m
,
of

which 341,756 sq m arc land and 10,117 sq m are water
This estimate includes the islands of Orleans, Anticosti, and the

Magdalen group, but not the gulf of St Lawrence or the

territorial seas In 1901 the population was 1,648,898, 992,667
being classed as rural and 656,2^1 as urban Since 1891 the rural

population has increased but little, but there has been a growth
of about II % in the population of the towns and (ities No
province has taken so small a share in the development of the

West True to his ancestral instincts, the French-Canadian
remains close to the place of his birth If he emigrates, it is to

the neighbouring citif's of New England or to the eastern districts

of the province of Ontario On the other hand, m the rural

parts of the province, the French are dnving out the English-

speaking settlers, especially in the south-western counties,

settled by Loyalists at the close of the war of Aineruan Indepen-
dence, and known as the Eastern Townships Nearly 1 8 % of

the population are Canadian-born Of these over 80 % are of

French descent
,

of the remainder about 7 % are English,

7 % Irish and 4 % Scots Save to the city of Montreal there

is little immigration, but so prolific are the French that the
population of the province increases as fast as that of the reist

of the Dominion, m which to the natural increase is added a
large immigration The census gives the number of the average
family as 5 36, but families with twelve and eighteen children

are not uncommon. The English-speaking population is

almost wholly confined to the towns, especially Montreal, in

which city It controls the chief shipping and commercial interests

Of the original inhabitants about 8000 Indians remain, chiefly

on reserves in the neighbourhood of Montreal and Quebec.
Though quite peaceful, they are on the whole less civilized than
those of eastern and southern Ontario The capital is Quebec,
with a population of about 70,000, which increases but slowly
I he largest city is Montreal, the commercial and shipping centre

of the Dominion, at the head of ocean steamship navigation,

with a population of about 350,000 Other cities are Hull
(practically a suburb of Ottawa

,
pop. in 1901, 13.993) f Sher-

brooke (11,765) ,
Three Rivers (9981) ,

Livis (7783)
The French, Irish and Indians are almost entirely of the

Roman Catholic faith ; a majority of the English are Anglican,
with some Methodists

,
the Scots are Presbyterian Tlic

Roman Catholic Church enjoys extensive rights and privileges,

and nowhere m the world is devotion to that faith moie wide-
spread or more unquestioning

Adimmstration.—As in all the provinces, the executive power
IS nooMnally vested m a lieutenant-governor, appointed for five

years by the federal government, and assisted by an executive

council (or cabinet) who have seats in, and are responsible to,

the local legislature In reality the lieutenant-governor is a

figure-head, and power is in the hands of the legislature, which
consists of two houses, a Legislative Council, appointed nomin-
ally by the lieutenant-governor, really by the premier, and an

Assembly, chosen by what is practically manhood suffrage.

Either French or English may be used in addressing either house.

The municipalities have large powers of local government,

which are used with more or less efficiency, the predatory

tendencies of the ward-politician being sometimes apparent,

though of late years an improvement has been effected. The
finances of the province are drawn from the same sources as

those of Ontario {qv) Their administration has not been so

economical as in the sister province, and there is a net provincial

debt of over £4,000,000.

EdiucUton —In primary education Quebec is still behind the
otlur provinces, but great progress has bi en made since Federa-
tion , illiteracy is decreasing, and 80 % of the population over hvc
years of aje can read and write Ihe Council of Public Instruction

IS divided into two committees of equal number, a Catholic and a
Protestant, and all ratepayers are allowed to state whether they
prefer their taxes to go to the Protestant or to the Catholic school

Both religious bodies have combined to carry out this system with
very little friction or proselvtiziiig The Catholic schools arc

controlled by the clergy, the episcopate forming, ex officio, onc-half

of the Catholic section of the council In the cities of Quebec and
Montreal the schools are efficient and the teachers well paid

,
but

in the rural districts tlie schools, especially those of the Catholics,

are often inadequate, the buildings being poor, and the teachers

receiving a mere pittance in some cases less than £20 per annum
Over 95 %of the teachers in the pi unary schools arc women The
great majority of the schools are controlled by the council, but there

are also a number of independent schools, primary and secondary,
iisuallv under itligious control

,
of these the so-called “ Colldgcs

Classiqucs,” supportce’ by the Catholic Church, are the most im-
portant The chief universities are McCxill (undenominational),
at Montreal (founded 1820) and I aval (Roman Catholic) (founded
i8 <;2) with Its headquarteis at Quebec, ami with a large uranch
at Montreal (‘^cc Montklai and QutBre City

)
Tin re is also

a small Anglican university, that of Bishop’s College., Lennoxville

(founded 1855), in connexion with which is Bishop’s College school,

on the moded of the public schools of England To McGill is affiliated

a wcll-eeiuipped Agricultural College, estabhshed at Stc Anne de
Ikllevuc by Sir William Macdonald (b 1 8 33), at a cost of over

£2 t)oo,cxx3
, anel to Laval an Agricultural School at Oka, founded

in 1893 by the frappist Fathers Flierc are numerous noiraal and
model schools, the most important being thai of Stc Anne dc Bellevue

in connexion with Macdonald College

Agnculture — 1 he French Canadian is a thrifty though somewhat
unprogrcssivc farmci , and loves the land with an even gi cater

attachment than do the peasants of old France lill recently his

agriculture was of a very domestic character He grew enough
wheat to grind into flour, and tnough oats to feed his horses

,
raised

slieep whose wool his wife spun into rough cloth in the winter even-

ings
,
ami ^ven grew his own tobacco Now his horizon is widening,

and his imports and exports arc increasing The general climatic

conditions arc much the same as m Ontario, and the crops are

similar All the chief cereals are successfully cultivated, oats being

the chief crop The wise care of both federal and provincial

governments has fostered the dairy farming of the province In

1906 over yj^4, 200,000 of cheese was produced, and over £5,200,000 of

butter M’^ost of the butter is made m well-equipped creameries,

in the number of which Quebec exceeds any other province ,
in

expoits of cheese she equals Ontario In the production of fruit

she ranks second to Ontario Nova Scotia coming third Perhaps
the most typical Canaxlian industry, the making of syrup and sugar

from the sap of the maple tree as it rises in the spiing, centres in

this province Over tw^o thirds of the tobacco grown in the Dominion
IS raised in Quebec, about 10000 acres being under cultivation

At first of a coarse character it is improving in quality The total

annual value of the agricultural produce of the province is about
/iS ocxi 000, about half that of Ontario, Several agricultural and
3airy schools are supported or assisted by the provincial govern-

ment, .and much good is being done by the Agricultural College at

Ste Anne de Bellevue
The province still possesses large areas of crown land, which 13 sold

at a nominal price to bona fde settlers In the northern part of tho

province new and ferUle areas have been opened up by t!ic Grand
Trunk Pacific railway

Forests —Next to agriculture in importance are the vanous
industries which depend cn the products of the forest Over

1 50,000 sq. m of forest land are still uncleared, chiefty in the northern

part of the province, though the best timber is said to grow south

of the watershed In the north, pine, spruce, and fir predominate,

and, farther south, the maple
,
spruce, lime (linden, bass-wood,
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Txlxa Americana) and poplar, are used extensively m the making
of paper pulp The annual value of the wood cut in the province

IS about ;i4,000,000, rather less than that of Ontario, and not quite

two-fifths that of the whole Dominion An export duty is levied

on all pulp wood exported
Fur and Fish —The value of the annual catch of fish is estimated

at 50,000, most of which consists of the product of the cod and
herring fisheries in the gulf of St Lawrence From Isle Verte
eastward almost all the settlers along the coast depend largely on
the produce of this industry It is earned on mainly m small

boats, which put out in the morning and return at nightfall, few
large vessels being t mployed Throughout the province arenumerous
trout-streams, and many of the northern lakes are well supplied

with trout, bass and pikt In Lake St John is caught the celebrated
winnimsh aland-locked «almon gi owing to the size of six or eight

pounds, and well known to anglers Moose, deer, bear and other

animals provide excellent shooting in the Laiirentian mountains,
and in the wooded districts of the north
Manufactuns —In manufactures Quebec ranks second among

j

the provinros Ontario coming first Ihe largest Canadian manu-
facturing town 13 Montreal, where most of the industries are controlled
by the English-speaking minority No other patrt of the Dominion
IS so rich in water power, which is provided to a limitless extent by
the falls of the rivers Montmorenci, St Maurice (Shawimgau Falls),

Stc Anne, the rapids on the St Lawrence and the Richelieu and
many others Tanning, and the making of paper pulp and of

furniture, prospci on account of the great forests of the province
The Fronch-Canadian workman is hardy and intelligent, and
Quebte may yet become the manufacturing centre of the Dominion,
though as yet higher wages are paid in the American cities across

the border, and thousands of French-speakingworkmen are employed
in the factories of Ixiwell and other American border towns

Communications —The rivers were long the chief roads, by water
in summer, over the ice in w'lntcr

,
but though the St Lawrence is

still the main artery of the province the bulk of travel and of

transport is now done by rail 1 he first railway in Canada was
built in 1830 to carry stone from the wharves to aid in the con-
struction of the citadel of Quebec The first passenger railway
was built in 1836, between Lapraine on the St Lawrence nver and
St John’s on the Richelieu There is now good railway communica-
tion between all the chief points, and branch lines are opening up
m w areas to settlement While a few main roads are kept in good
condition, those in the country parts are very indifferent

Bibliography — The various departments of the provincial
govfrnnunt publish annual reports on a great variety of subjects
The annual Lanada Yrnr Faok, publishe(i hv the Federal Govern-
ment, gives much information in a tabular form. Interesting

articlesarecontained in J Castell Hopkins, anEncyclopaedia
(Toronto, 1898-IQO0) The legal enactments in which the municipal
system IS embodied are found in the Revised Statutes of the pro-

vince (Acts 4r78-t<^40) On education and religion A Siegfried

Le Canada, les deux races (1905 ,
translated into English under

the title of The Race Question tn Canada, 1906), is well-informed
and impartial (W. L G )

QUEBEC, the capital of the Canadian province of the same
name, situated on the north hank of the river St Lawrence,

at its junction with the St Charles, about 300 m from the

gulf of St Lawrence and 180 m by river N E of Montreal

in 71° 12' i9"’5 W. and 46"" 48' 17" 3 N The origin of the

name Quebec has been much disputed, but it is apparently

the Algonkian word for a strait, or sudden narrowing, the

nver at its junction with the St Charles being about 2500 yds

wide, but narrowing opposite Cape Diamond to 1314
Quebec IS built on the northern extremity of an elevated

tableland which forms the left bank of the St Lawrence for

a distance of 8 m Ihe highest part of the headland is

Cape Diamond, 333 ft. above the level of the water, and
crowned by the citadel ,

towards the St Lawrence it presents

a bold and precipitous front, while on the landward side and
towards the St Charles the declivity is more sloping and
gradual The harbour of Quebec is spacious and deep enough

to hold the largest ships, and, with the Louise basin and Lome
graving-dock,—the latter on the opposite shore at Livis,—forms

one of the best harbours m America It is usually open from
the end of April to the middle of December, being closed by
ice during the winter The Louise basin consists of twin wet-

docks and tidal harbours, with areas of 40 and 20 acres

respectively, and a minimum depth of 26 ft The harbour
IS protected towards the north-east by the island of Orleans,

on either side of which there is an approach, though that to

the north of the island is used only by small vessels. The
spring tides rise and fall about 18 ft. Quebec is divided into

727
upper and lower town,—access to the former being obtained
by steep and winding streets, by several flights of narrow steps,

or by an elevator. Much of the lower town still recalls the
older portions of such French provincial towns as Rouen or

St Malo The streets, with one or Invo exceptions, are narrow
and irregular

,
but it remains the principal business quarter

of the city. In the upper town, where the streets are wider

and well paved, are the better class of dwelling-houses and
public buildings, most of the churches, the public walks and
gardens, and many of the retail shops To the west are the
suburbs of St John and St Roch The latter occupies the
lower plain, and is of some commercial importance

,
the

former is on the same level as the upper town South-west
of St John stretch the historic Plains of Abraham On this

battleground stands a simple column 40 ft high, marking the

spot where General Wolfe ftll It was erected in 1849 by
the British army in Canada, to replace a monument erected

m 1832 by the governor-general, Lord Aylmer, which had
been broken and defaced by ruflfians Till 1908 the Plains

were also disfigured by a gaol and a rifle factory, but these

have been removed, and the battleground converted into a
public park In the governor^ garden, which overlooks the

St Lawrence, is a monument 65 ft in height, erected in 1828

under the aclmimstration of Lord Dalhousie, dedicated to the

memory of Wolfe and Montcalm An iron pillar surmounted
by a bronze statue, the gift of Prince Jerome Napoleon, stands

on the Ste Foy road, and was erected in 1855-60 to commemorate
the achievements of the British and French troops in the

brilliant but fruitless PTcnch victory of April 28, 1760 The
chief point of interest in the upper town is Dufferin Terrace,

a magnificent promenade overlooking the St Lawrence,

1400 ft long and 200 ft above the level of the nver Part

of this terrace occupies the site of the old Chateau St Louis,

whuh was destroyed by fire m 1834 At the eastern end of

the terrace stands a fine statue of Champlain, erected in 1898.

Near by, and conspicuous from the nver, is the Hotel Frontenac,

erected by the Canadian Pacific railway on the model of an old

French chateau Nothing remains of the lortifications erected

under the French regime The present walls and the citadel,

which covers an area of about 40 acres, were built m 1823-32
at a cost of over £7,000,000 Since then, several of the gates

have been destroyed, and others rebuilt, but in other resp^^cts

the walls are practically intact, and though obsolete as

fortifications, add greatly to the picturesque beauty of the

city Between 1865 and 1871 three forts were built on the

Levis side of the nver, but were neither manned nor armed.
Quebec’s natural position still makes it one of great military

strength, though depending on naval control of the sea and of

the gulf of St Lawrence
Besides numerous Protestant churches, including a small

Anglican cathedral, there is a Jewish synagogue
;

but the

bulk of the population is Roman Catholic The cathedral,

founded m 1647, and enlarged at intervals, is a large but not
very striking budding m the upper town. It contains some
good oil paintings and some much-prized relics, but is rather

garish in its ornamentation. Of the numerous other churches,

the most interesting is Notre Dame des Victoires, in the lower

town, erected m 1688, and named 111 honcjur of the defeat of

Phips m 1690 and the shipwreck of Sir Hovenden Walker m
1711 Laval University, which derives its name from Francois
de Montmorency Laval, the first bishop of Quebec, who founded
m 1663 a seminary for the training of priests, is under strict

Roman Catholic control It was instituted in 1852 by a royal

charter from Queen Victoria and in 1876 received a charter

from Pope Pius IX The building is large and spacious, and
the university includes faculties of theology, law, medicine

and arts, a library of 125,000 volumes, a museum and a picture

gallery A large branch of the university has been established

at Montreal, and has often, but vainly, sought permission to

become an independent Catholic university. In connexion

with Laval are the grand seminary founded in 1663, where
theology is taught, and the minor seminary for literature and
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philosophy Other Roman Catholic institutions are Laval

Normal and Model School, the Ursuline Convent, the Convent

of the Good Shepherd and several nunneries The convent

and church of the Ursulines, founded in 1641, contains nearly

loo nuns and lay sisters, and nearly 600 pupils It possesses

some excellent paintings and a number of relics, among which
IS the skull of the French general, Montcalm Morrin College,

founded in 1859 by Dr Morrin, was for some years an efficient

college in arts and theology, under Presbyterian control, but

IS now defunct. High schools for boys and girls and numerous
academies are supported by the Proti slants, under the dual

system of education in the province '1 he Literary and
Histoncal Society—the oldest chartered institution of the kind

in Canada, founded by Lord Dalhousie in 1824—the Canadian

Institute, the Geographical Society, the Young Mcn^s ( hnstian

Association, the Advocates’ Library and the Parliamentary

Library, have valuable collections of books, the latter contain-

ing 70,000 volumes, and numerous MbS chiefl) relating to

the early history of the province The principal benevolent in-

stitutions are the marine hospital, the Hotel Dieu, founded

in 1639 by the duchess of Aiguillon, the general hospital (1693), I

the Jeffrey Hale Hospital, and the lunatic asylum at Bcauport
controlled by the Grey Nuns (sisters of chant) ) The pro-

vincial parliament buildings, erected in 1878^92, are situated

in extensive grounds on Grande Alice The mam building is

quadrangular in form, and is ornamented with numerous
statues The seat of the lieutenant-governor is at Spencerwood,

a pleasant country estate outside the city Other prominent
buildings are the palace of the Roman Catholic Archbishop,

which adjoins Laval University, the court house, post office,

custom house, city hall (1890-95) and masonic hall Quebec
IS well lighted with gas and electric light, and has a system

of electric tramcars, a plentiful supply of power being obtained

from the Montmorency Falls (268 ft m height), 6 m N E
The climate is severe, but bracing, the mean temperature in

winter being 10®, in summer 68°, and the mean of the >ear 39°

The mam lines of the Grand Trunk, Canadian Pacific and Inter-

colonial railways are on the south bank of the wSt Lawrence,
but branch lines connect the city with Montreal, and it is the

headquarters of the Quebec and Lake vSt John, and various

smaller railways Steam ferries connect the city with Levis

on the opposite bank, but the project of a bridge, though of

great importance to the city, has been in various ways delayed

In August 1907 the portion completed fell into the St Lawrence
'I he city returns three members to the ( anadian House of

Commons, and three to the Provincial House of Assembly.

It IS governed by a ma)or and council of aldermen, who hold

office for two years, and are usually re-elected, one mayor
having held office for eleven successive years. Quebec is the

seat of a Roman Catholic archbishop and of an Anglican bishop

Economically, Quebec was long the chief port of Canada A
senes of strikes almost ruined its export trade, and numerous
severe fires, of which that of 1845 chief, also lessened

Its importance. For many years the export trade passed

almost entirely to Montreal, but the increasing size of sea-

going vessels makes navigation above Quebec more and more
difficult, especially for fast passenger steamships, and for such
vessels Quebec is again becoming the terminus Quebec’s

staple export is timber, the greater portion of which comes
from the Ottawa and St Maurice districts Formerly the

rafts floating down the river were collected in the coves which
extend along both sides of the river, above the city, and were
fastened by booms along the banks Now much of the timber

IS sent by rail. On the right bank of the stream, not far from
Quebec, are extensive sawmills. Deals and square timber form
the bulk of the export, but some furniture is also sent, and an
increasing quantity of wheat is shipped The building of

wooden ships was formerly one of the chief industries of Quebec.
The principal manufactures are iron castings, machinery,
cutlery, nails, leather, rifles, gunpowder, musical instruments,

boots and shoes, paper, india-rubber goods, ropes, tobacco,

Steel The population increases but slowly, having risen from

59,699 in 1871 to 68,840 in 1901 ,
of these over 60,000 are

French and Roman Catholic

The first known white man to visit Quebec was Jacques

Cartier, the French navigator, in 1535, who found on the site

a large Indian village, called Stadacona In July 1608 the

present city was founded, and named bv Champlain Its

growth was slow, and in 1620 it htid but two permanently

settled families, with a shifting population of monks, officials

and fur tradeis In that year it was captured by the English

under Sir David Kirke (1597-1^)56, see H. Kirke, The hirst

English Conquest of Canada, London, 1871, reprinted 1908),

but in 1632 it was restored to the French by the treaty of St

Germain-en-I>ay e In 1663 the colony of New France was

created a royal province, and Quebec became the capital In

1690 Sir William Phips, governor of Massachusetts, attempted

to reconquer it with a fleet and army fitted out by New England,

but was defeated by the French governor, l^rontenac. In

171T a great British expedition sent against it under Sir Hoven-

den Walker was shipwrecked in the gulf of St Lawrence, and

the French held possession till 1759 (see below), when it was

!
captured by the British troops on the 18th of September, five

I

days alter the battle of the Plains of Abraham
,

it was finally

ceded to Great Britain by the treaty of Pans in 1763 In 1775
the American generals Montgomery and Benedict Arnold

attacked the city, but Montgomery was killed (December 31,

1775) and Arnold was compelled to retreat in the following

spring

In 1763-1841, in 1851-55, and in 1859-65 Quebec was
the capital of Canada, and it is still its most historic and
picturesque city

See Quebec under Two Flags, by A G Doughty and N E Dionnt
(Quebec, 1903) Canada, an Encydopacdia, by J C Hopkins

( foi onto, 1898- 1900), has a good account (vol v pp 241-248)
{\y L G )

Wolfe^s Quebec Expedition, —Both in itself and also as

the central incident of the Biitish conquest of Canada, the

taking of Quebec is one of the epics of modern military history.

The American campaigns of the Seven Years’ War, hitherto

somewhat spasmodic, were, after Amherst’s capture of Louis-

burg in 1758, CO ‘Ordmated and directed to a common end by
that general, under whom James Wolfe, a >oung major-general

ot thirty-three years of age, was to command an expedition

against Quebec from the lower St Lawrence, while Amherst
himself led a force from New England by Lake Champlain on
Montreal. Wolfe’s column consisted of about 7000 troops,

and was convoyed by a powerful fleet under Admiral

Saunders The expedition sailed 300 m up the St Lawience,

disembarked on the Isle of Orleans and encamped facing the

city The defenders were commanded by Montcalm, a soldier

whose character and abilities, like Wolfe’s, need no comment
here The Lrench were superior in numbers, though a con-

siderable part of their force was irregular, but they had the

defender’s difficult task of being strong everywhere. Wolfe
began the attack by seizing Point L4vis, and thence bombarding
Quebec This, however, affected the main defences of the

upper city but little, and they were moreover protected from

closer attack by the St Lawrence and the St Charles. I'he

third side of the triangle was the “ heights of Abraham,” to

which it was thought there was no approach from the river.

After wasting some weeks, therefore, Wolfe decided to cross

the St Lawrence 7 m below Quebec and to fight his wav to

the city by the St Charles side But Montcalm’s fortified

posts spread out from Quebec through Beauport as far as the

Montmorency, and this formidable obstacle checked the English

advance at the outset No artifice could lure the defenders

away, and at last Wolfe attacked the line of the Montmorency
and was repulsed with heavy loss (July 31) Wolfe’s fragile

health gave way under the disappointment, and despondency
set in m the English camp. But as soon as the young leader

had recovered a little, he summoned his brigadiers and worked
out a plan for attacking by the upper waters and the heights

of Abraham. Access to the heights could be obtained, it was
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found, by a tiny cove (Wolfe’s cove), from which a steep footpath

led to the summit. It was no place for artillery, and even for

infantry the climb was long and exhausting, but the attempt
was made Considered as a way of taking Quebec, it was
in the last degree a forlorn hope, but Wolfe, as a true soldier,

felt the imperative necessity of preventing his opponent from
sending reinforcements to the force opposing Amherst, and
Staked everything upon achieving this at least “ Happy if

our efforts here,” as he wrote, ** can contribute to the success

of His Majesty’s arms in any other part of America.” What
with losses in action and by sicknc s, and detachments to

guard the camps and batteries, only ^600 men could be spared
for the attempt Ihese embarked on the warships on the

evening of September 12, and sailed up stream The watchful

Montcalm sent a detathment to observe their movements, but
the ships proceeded to a point well above the cove, luring the

detachment out of the way Ihen at i a.m Wolfe, with half

his force, dropped down stream in the bo<its of the squadron

and landed The path was guarded by a redoubt, but the

light infantry which led the advance scarcely attempted to

follow it, SCI ambling up the hillside wherever they could find a
foothold. The garrison of the redoubt, startled by the unfore-

seen attack, abandoned the work, and by daylight Wolfe had
assembled his 3600 men on the plains above the city. Mont-
calm meanwhile had been held in check by a demonstration
of part of the fleet under Admiral Saunders on Beauport, but
at last, realizing that the real attack was coming from the other

flank, he hurried all the troops he could collect over the St
Charles and drew them up on the plain, with their backs to

the walls of the upper town lie took the offensive at once
He had plenty of militiamen and irregulars, and these rapidly

drove the British light infantry on to their mam body, which
was threatened on both flanks On so small a battlefield, the

troops m Wolfe’s line of battle quickly became aware that the

enemy was attacking m superior force But their leader

steadied them by his personal example, and when the French
came within close range one “ per tect volley ” from the whole
line decided the battle Then as the hrench stopped, with

great gaps in their fines, Wolfe led on his men to complete the

victory He received two paint ul wounds and then a shot

through the breast His last order, one rare indeed m the
annalb of 18th-century fighting, was to send a force to the St
Charles bridge to cut off the retreat of the French Montcalm
too was mortally wounded, and died next day On the i8th
of September Quebec surrendered

QUEBEC ACT, the title usually given to a bill introduced

into the House of Lords on May 2, 1774, entitled “ An Act
for making more Effectual Provision for the Government of

the Province of Quebec, m North America.” It passed the
House of Lords on May 17, was discussed in the Commons
from May 26 to June 13, and finally passed witn some amend-
ments 'I'hesc were accepted by the Lords, in spite of the
opposition of Loid Chatham, and the bill received the royal

assent on June 22. The debates m the Elouse of Commons
are not found in the Parliamentary History, but were published
separately by J

Wright in 1839 Ihe speech of Lord Chatham
is given m the Chatham Correspondence (iv. 351-353)
By this act the boundaries of the Canadian province of

Quebec were extended so as to include much of the country
between the Ohio and the Mississippi The French inhabitants
of the province were granted the liberty to profess “ the

religion of the Church of Rome ”
, the French civil law was

established, though in criminal law the English code was
introduced Government was vested in a governor and
council, a representative assembly not being granted till the
Constitutional Act of 1791
The granting of part of the Western territory to Quebec,

and the recognition of the Roman Catholic religion, greatly

angered the American colonies. On the other hand, it did
much to keep the French Canadians from joining the Americans
in the coming struggle The act is still looked back to by the
French in Canada as their great charter of liberty.

QUEDLINBURG, a town of Germany in the Prussian provmce
of Saxony, situated on the Bode, near the N W base of

the Harz Mountains, 12 miles S.E, by rail from Halberstadt
on the line Magdeburg - Thale Pop. (1905) 24,798, almost
all Protestants. It consists of the old town, which is still

partly surrounded by a turreted wall, the new town and four

suburbs On the west it is commanded b> the castle, formerly

the residence of the abbesses of Quedlinburg, connected with
which is the interesting Schlosskirchen, which was dedicated
m 1129 and completely restored in 1862-82. The German
king, Henry the Fowler, his wife Matilda, and Aurora,
countess of Konigsmark, the mistress of Augustus the Strong,
are buried in the Schlosskirchen Tnere are many interesting

articles in the treasury Ihe Gothic town hall, a i4th-(entury
building, restored and enlarged in 1900, contains a collection

of antiquities, and near it stands a stone figure of Roland
The town also possesses a gymnasium founded in 1540 and
now containing the abbey library and a municipal museum
It has a fine memorial of the war of 1870-71 Quedlinburg is

famous for its nurseries and market gardens, and exports

vegetable and flower seeds to all parts of Europe and America
Its chief manufactures are iron goods, machinery and doth,
and It has a trade m grain and cattle Near the town is the

church of St Wipertus, which dates from the 12th century,

and has a crypt of the loth century

Quedlinburg was founded as a fortress by Henry the Fowler
about 922, its early name being Quitlingen Soon it became
a favourite residence of the Saxon emperors and was the scene

of several diets It afterwards joined the Hanseatic League
The abbt) of Quedlinburg was planned by Henry the Fowler,

although Its actual foundation is due to his son Otto the Great

It was a house for the daughters of noble Saxon families and
was richly endowed, owning at one time a territory about

40 sq m in area The abbesses, who were frequently members
of the imperial house, the second of them being Otto’s daughter

Matilda, ranked among the princes of the empire, and had no
1
ecclesiastical superior except the pope Ihe town at first

j

strove vigorously to maintain its independence of them, and

I

to this end invoked the aid of the bishop of Halberstadt. In

I
1477, however, the abbess Hcdwig, aided by her brothers,

j

Ernest and Albert of Saxony, compelled the bishop to with'

I

draw, and for the next 200 years both town and abbey were

under the protection of the elector of Saxony In 1539 the

townsmen accepted the reformed doctrines and the abbe)
was converted into a Protestant sisterhood In 1697 the

elector of Saxony sold his rights over Quedlinburg to the

elector of Brancienburg for 240,000 thalers llie abbesses,

however, retained certain rights of jurisdiction, and disputes

between them and the Prussian government were frequent

until the secularization of the abbey in 1803 Ihe last abbess

was Sophia Albertina (d 1829), sister of King Charles XIII
of Sweden After forming for a few' years part of the kingdom
of Westphalia, the abbey lands were incorporated with Prussia

in 1815
See the Urkundenbuch der Stadt Quedlinburg tdited by Janicke

(Halle, 1873-82), Ranke and Kucler. Beschntbung urtd Gtuhtchii
dtr Schlosskirchc zu Quedlinburg (Berlin, 1838), Lorenz, Ali-Qued-
linburg, 1485 -iOq8 (Halk 1900), and Huchs, tuhrer dutch Quedhn-
burg For the historv of the abbey see Fntscli, Ge<ichirhte dts

RtichsshtG und dtr Studt Quedlinburg (Quedlinburg, 1828)

QUEEN (O.E. ewen, wife, 1 elated to “ quean,” O.E avenSy

a hussy
,

cf Gr. yi/ny . from root gaw-, to produce
,

cf genus

y

“ km,” &c ), the title of the consort or wife of a king (“ queen

consort ”), or of a woman who is herself the sovereign rulei

of a state (“ queen regnant ”)
,

the widow of a former

reigning sovereign is a “ queen dowager,” and, when the mother

of the reigning sovereign, a “ queen mother ” .vc

For the position of the queen in English constitutional law see

Consort, and for her household see Household, Royal

QUEEN ANNE’S BOUNTY, the name applied to a perpetual

fund of first-fruits and tenths granted by a charter of Queen

Anne, and confirmed by statute in 1703 (2 & 3 Anne, c. ii),

for the augmentation of the livings of the poorer Anglican
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clergy First-fruits (afinates) and tenths (diamtu) formed

originally part of the re\enue paid by the clergy to the papal

exchequer. The former consist of the first whole year’s profit

of ail spiritual preferments, the latter of one-tenth of their

annual profits after the first year. In accordance with the

provisions of two acts (5 & 6 Anne, c 24, and 6 Anne, c. 27)

about 3900 poor livings under the annual value of £50 were

discharged from first-fruits and tenths. The income derived

from first-fruits and tenths was annexed to the revenue of

the crown m 1535 (26 Hen VIII c. 3), and so continued until

1703. Since that date there has been a large mass of legisla-

tion dealing with Queen Anne’s Bounty, the effect of which
will be fout^ set forth m a Report of a Joint SeUct CommtUee
on the Queen Anne^s Bounty Board, 1900 The governors

consist of the archbishops and bishops, some of the principal

officers of the government, and the chief legal and judicial

authorities. The augmentation proceeds on the oruiciplc

of assisting the smallest benefices first All the cures not

exceeding £10 per annum must have received £200 before

the governors can proceed to assist those not exceeding £20
per annum. In order to encourage benefactions, the governors

may give £200 to cures not exceeding £45 a year, where any
person will give the same or a greater sum The average
income from first-fruits and tenths is a little more than

[16,000 a year. In 1906 the trust funds m the hands of

the governors amounted to ^^7,02 3,000 The grants in 1906
amounted to £28,607, the benefactions to £29,888 The
accounts are laid annuaJly before the king m council and the

houses of parliament. The duties of tlie governors are not

confined to the augmentation of benefices. They may m
addition lend money for the repair and rebuilding of residences

and for the execution of works required by the Ecclesiastical

Dilapidations Acts, and may receive and apply compensation
money m respect of the enfranchisement of copyholds on any
benefice. Ihe governors arc unpaid, the treasurer and
secretary receives a salary of £1000 a year. He is appointed
by patent under the great seal, and holds office during the

pleasure of the crown
QUEENBOROUGH, a municipal borough m the Faversham

parhamentary division of Kent, England, in the Isle of bheppey,
dose to the junction of the Swale and ^ledway, 2 m. S of

^eemess on the South-Eastern & Chatham railway Pop
'1901) 1544- The prosperity of the town has been revived m
modern times by the establishment by the railway company
3f a branch line from Sittingbournc in connexion with a service

af mail and passenger steamers to Flushing (Holland), which
run twice daily. The first copperas factory in England was
established at Queenborough in 1579, by Matthias Falconer, of

Brabant In 1890 Portland cement works were built, and
:h€re is a large trade in timber The town is governed by a
mayor, 4 aldermen and 12 councillors. Area, 302 acres.

A fortress, called Sheppey Castle, is said to have existed from
in early period for guarding the passage of the Swale nver
Queenborough Castle was built about 1361 by Edward III , who
lamed the town after Queen Philippa and made it a free borough,
vith a governing body of a mayor and two bailiffs. Charters
A^ere granted by subsijquent sovereigns down to Charles I., who
^eincorporated the town under the title of the mayor, jurats,

bailiffs and burgesses of Queenborough The castle never had
uiy nmlitary history, and having been seized by parliament
together w ith the other royal possessions, and being considered

insufficient importance for repair, was demolished during
the Commonwealth. The borough subsequently decreased in

mportance. The chief part of the population were employed in

iie oyster fishery The town was first represented in parliament
:>y two members m 1572 , il'jfist its franchise by the Reform
Act of 1832. "

r r

QUEEN CHARLOTTE ISLANDS, a compact group lying off
ive northern part of the coast of British Columbia, and forming
mrt of that province of Canada. Geologically the group is

ximposed mainly Of Triassic, Cretaceous and Tertiary strata,
penetrated by mtrusive rocks. It occupies a position similar

to that hdd by Vancouver Island farther to the south, in regard

to the mainland coast and its immediately adjacent islands, but

IS separated by a somewhat wider sea from the coast It was
named by Captain Dixon, who visited the islands m the “ Queen
Charlotte ” in 1787 Although the islands promise to become
important, because of their excellent harbours, the discovery of

go^ seams of bituminous coal (beside the anthracite already

known), their abundant timber of certain kinds and their

prolific fisheries, but little settlement has taken place. The
wonderfully productive halibut fisheries of Hecate Strait, which
separates these islands from the mainland and its adjacent

islands have attracted the attention of fishing companies, and
great quantities of this fish are taken regularly and shipped

across the continent m cold storage. The natives, the Haida
people, constitute with little doubt the finest race, and that

most advanced in the arts, of the entire west coast of North
America They had developed in its highest degree the peculiar

conventional art of the north-west coast Indians, which is found

in decreasing importance among the Tsimshians on the west,

the Thngit on the north and the Kwakiutl and other tribes

farther south cn the Pacific coast. The carved totem posts of

the Haida, standing m front of the heavily framed houses, or at

a little distance from them, represent the coats of arms of the

respective families of the tribes and generally exlubit designs

treated in a bold and original manner, highly conventionalized

but always recognizable in their purpoit by any one familiar

with the distinctive marks of the animal forms portrayed

'Ihese primitive monuments are, however, rapidly falling to

decay, and the people who erected them are becoming reduced

in number and spirit The native population of the islands is

less than 700 (FDA)
QUEENSBERRY, EARLS, MARQUESSES AND DUKES

OF, The Queensberry title, one of the many with which the

Scottish house of Douglas is assocuited, originated m the creation

of Sir Wilham Douglas (d 1640) as carl of Queensberry in 1633.

He was the eldest son of Sir James Douglas of Drumlanng
(d. 1616). His grandson William, tlie 3rd earl (1637-1695),
was created marquess of Queensberry in 1682 and duke of

Queensberry in 1684 ,
he was lord justice general and an

extraordinary lord of session He was also lord high treasurer

of Scotland, and served James II as lord high commissioner to

the parliament of 1685, but in 1686 he was deprived of his

offices. He had assented to the accession of William and Mary
and had again enjoyed the royal favour before he died on the

28th of March 1695 His son James Douglas, the 2nd duke

(1662-1711), was born at Sanquhar Castle on the i8th of

September 1662, and was c*ducated at the university of Glasgow,

afterwards spending some time in foreign travel At the

Revolution of 1688 he sided with William of Orange and was
made a privy councillor ,

after he had become duke of Queens-

berry in 1695 he was appointed an extraordinary lord of session

and keeper of the privy seal He was the royal commissioner

to the famous Scottish parliament which met in 1700, and just

after the accession of Anne m 1702 he was made one of the

secretanes of state for Scotland In the latter part of 1703 he
came under a temporary cloud through his connexion with the

Jacobite intriguer, Simon Fraser, Lord Lovat, who had utilized

Queensberry’s jealousy of the duke of Atholl to obtain a com-
mission from him to get evidence in France which would impli-

cate Atholl The plot was betrayed by Robert Ferguson, and
Queensberry was deprived of his offices However, in 1705 he

was restored and in 1706 he was again commissioner to the

Scottish parliament ,
in this capacity he showed great ability

in carrying through the treaty for the union of the two crowns,

which, chiefly owing to his influence and skill, was completed in

1707 For this he was very unpopular in Scotland, but he
received a pension of £3000 a year. In 1708 he was created

duke of Dover and marquess of Beverley, and he obtained a
special remainder by which his titles were to pass to his second

surviving son Charles, and not to his eldest son James, who was
an idiot. In February 1709 he was appointed third secretary of

state, and he died on the 6tliof July 17 ii.
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Charles Douglas, the 3rd duke (1698-1778), who had been I in many places Clay-ironstone formerly raised in con

created earl of Solway in 1706, was lord justice general from

1763 until his death in October 1778 In 1720 he married

Catherine, daughter of Henry Hyde, 4th earl of Qarendon

,

this lady, a famous beauty, although very eccentric, was the

friend of many of the wits and writers of her day, notably of

Gay, Swift and Walpole. She died on the 17th of July 1777
Their two sons predeceased the duke, and when he died his

Bntish titles, including the dukedom of Dover, became extinct,

but the Scottish titles passed to his cousin, William, 3rd carl

of March (1724-1810)

This William Douglas, who now became the 4th duke of

Queensberry, is best known by his soubriquet of Old Q.*’ On
the turf he was one of the most prominent figures of his time,

and his escapades and extravagances were notorious From
1766 to 1776 he was vice-admiral of Scotland, and m 1760 he

was made a lord of the bedchamber by George III
,
but later

he was an associate of the prince of Wales, being removed
from his office m the royal household in 1 789 A generous patron

ot the stage and of art, he was to the end of his life a “ noble

sportsman of the dissolute type, and his degeneracy was the

theme both of Wordsworth and of Burns He died unmarried,

but not without children, in London on the 23rd of December
1810. The dukedom of Queensberry and some of his other

titles, together with his fine seat Drumlanrig Castle, now passed

to Henry Scott, 3rd duke of Buccleuch, in whose family they

still remain
,
but the marquessate of Queensberry descended

to Sir Charles Douglas (1777-1837), the representative of

another branch of the Douglas family, who became the 5th

maiquess

John Sholto Douglas, 8th marquess of Queensberry

(1844-1900), son of Archibald William, the 7th marquess

(1818-1858), became a well-known patron of sport and particu-

larly of pugilism He helped to found the Amateur Athletic

Club rn i860, and the new rules fur prize-fighting, drawn up in

1867, were called after him the “ Queensberry Rules He
married the daughter of Alfred Montgomery, and was succeeded

by his son, Percy Sholto, 9th marquess (b 1868)

QUEENSCLIFF, a town of Grant county, Victoria, Australia,

68 m by land and 32 by sea S W by S of Melbourne Pop

(1901) 2025 It liCj on Shortlands Bluff, a small peninsula

connected with the mainland by the Narrows, a contracletl

strip of land some 400 yds broad Queenscliff is a favourite

watering-place, having a fine pier and excellent and safe sea-

bathing It is also a pilot station
,
and the quarantine station

for vessels entering Port Phillip is near the town.

QUEEN’S COUNTY, a county of Ireland, m the province of

Leinster, bounded N W ttnd N by King’s County, E by
Kildare, S by Carlow and Kilkenny, and W by Tipperary

,

area, 424,723 acres, or about 664 sq m The surface is for the

most part level or gently undulating, but in the north-west

rises into the elevations of the Slieve Bloom Mountains, the

highest summit being Arderin, 1733 ft In the central part

of the countv there is a large extent of bog. The south-east

portion is included in the Leinster coalfield Niarlv the whole

of the county is drained either by the Barrow, which has its

source in the Sheve Bloom Mountains, and forms at various

points the boundary with King’s County, Kildare and Carlow,

or by the Nore, which enters the county from Tipperary near

Borris-m-Ossory, and flows east and then south till it reaches

Kilkenny. The lakes are few and small, the largest being

Lough Anaghmore on the north-western boundary The
Grand Canal enters the county at Portarhngton, and runs

southwards to the Barrow m Kildare, a branch passing west-

wards 12 miles to Mountmellick.
The limestone plain prevails in this county, but the high

coalfield, shared with Kilkenny and Carlow, rises from it in

the south , labile the Slieve Bloom Mountains, a round-backed
CM Red Sandstone mass with Silurian inhers, dominate the

lowland west of Maryborough. The limestone itself produces

a range of hills near Stradbsdiy, on which the fortress of Duna-
mase stands conspicuously. Esker-gravels provide sandy soils

nexion with the anthracite from the coalfield.

The climate is dry and healthy. Originally a great extent
of the surface was occupied with bog, but by draining much of

It has been converted into good land For the most part it

IS very fertile except in the hilly districts towards the north,

and there is some remarkably rich land m the south-east Ihe
acreage under pasture is not quite twice that of tillage Dairy-

farming IS extensively practised Agriculture forms the chief

occupation, but the manufacture of woollen and cotton goods
IS carried on to a small extent The main line of the Great
Southern & Western railway traverses the county from N.E.
to S W by way of Portarlmgton and Maryborough

,
from

the latter town branches run N to Mountmellick and S. to

Waterford, and from Ballybrophy a line runs W to Birr

(Parsonstown) and to Limerick

The population (63,855 in 1891 , 57417 in 1901) decreases

in excess of the average of the Irish counties, and emigration

IS considerable. Of the total about 88 % are Roman
Catholic, and almost the whole is rural Maryborough (the

countv town, pop 2957), Mountmellick (2407) and Mountrath

(1304), with Portarlmgton (1943, partly in King’s County),
are the priiH'H)al towns The count) is divided into eleven

baronic's hlcclesiastically it is m the Protestant dioceses of

Dublin, Killaloe and Ossory, and m the Roman Catholic dio-

ceses of Kildare and Leighlin, Ossory and Killaloe Assizes

arc held at Maryborough, and quarter sessions at Abbeyleix,

Borrib-m-Ossory, Graigue (a suburb of Carlow), Maryborough,
Mountmellick and Stradbally Ihe county is divided into Uie

Leix and Ossory parliamentar) divisions To the Irish parlia-

ment two members were returned for the county and two each

for the boroughs of Ballinakill, Maryborough and Portarlmgton.

The territory now included m Queen’s County covered the

districts of Leix, Slewmargy, Irry^ and part of GlenmaJiry^, until

m 1556 It was made shire ground under the name of Queen’s

County, in honour of Queen Mary, the place chosen for the

county town bemg named Maryborough Three* miles south of

Stradbally is Dun of Clopook, an amient dun or fort occupying

the whole extent of the hill Aghahoe, where there are the

rums of the abbey, was formerly the seat of the bishopric of

I

Ossory. There are no remains of the abbey of Timahoe founded

I

by St Mcxrhua in the 6th century, but m the neighbourhocxl

j

there is a fine round tower, 96 ft high. Abbeyleix, a small

I
market town south of Maryborough, had a famous Cistercian

j

foundation of the lath century Ihe church of Killeshin, in

the S E of the county, exhibits fine carving of the Norman
period. Among the principal old castles are the ruined fortress

of the O’Morcs occupying the precipitous rock of Dunamase,

3 m. E. of Maryborough, Borris-in-T)ssory on the Nore, and
I Lea Castle on the Barlow, near Portarlmgton, erected by the

Fitzgeralds about 1260, burnt by Edward Bruce in 1315, again

rebuilt, and in 1650 laid in rums by the soldiers of Cromwell.

QUEENSFERRY, a royal and police burgh of Lmjithgow
shire, Scotland Pop, (1901) 1850 It is situated on the

S side of the Firth of Forth, 9 m. by' road N W of Edin-

! burgh and about x m from Dalmeny station on the North

j

British railway, and is sometimes called South Queensferry,

to distinguish It from the Queensferry on the opposite shore.

I

Of old It was the ferry giving accjcss to Dunfermline and other

. places on the north side of the firth, its use in this respect by
Margaret, the queen of Malcolm Canmore, originating its name;
just as Port Edgar, J ii' ^ ,

was named after her brother,

Edgar Athehng The Hawes Inn, which figures m Scott’s

Antiquary

y

was the terminus of the run from Edinburgh m the

coaching days Queensferry became a burgh of royalty in

1363, a royal burgh in 1639 and a polae burgh in 1882, and

belongs to the Stirling district group of parliamentary burghs

I

(with Stirlmg, Culross, Dunfermline and Inverkeithing). The
' principal structures in^de, besides the small parish church of

Dalmeny (the best example of pure Norman in Scotland), the

Countess of Rosebery Memorial Hall (erected in 1893 hy the

earl of Rosebery), a library and reading-room, and a public
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hall which also does duty as a town hall. A Carmelite fnary
was converted into an Episcopal chapel in 1890 There is a
large oil-works in the parish. Dalmeny House, the seat of the

earl of Rosebery, lies in beautifully wooded grounds about

2 m E of the ferry In the park, on the seashore facing Drum
Sands, stands Barnbougle Castle, a building of unknown age

whuh became the seat of the Mowbrays m the 12th century

After passing into the hands of the earls of Haddington, it was
purchased in 1662 by Sir Archibald Primrose, an ancestor of

the earl of Rosebery 'fhe castle was thoroughly restored in

t88o Dundas Castle, m S of Queensferry, was a scat of

the Dundascs from 1124 to 1875, was besieged in 1449, received

a visit from Cromwell m 1651 and was partly rebuilt about

1850 Hopetoun House, nearly 3 m W of the ferry, was
begun about 1696 from the plans of Sir \A illiam Bruce of Kinross

and completed by Robert Adam It is the seat of the marquess

of Linlithgow Abercorn, a little to the west, gave the title

of duke to a branch of the Hamiltons It was the site of an

ancient monastery, and from 681 to 68*^ the ^ec of the earliest

bishopric m Scotland

QUEENSLAND, a state of the Australian commonwealth,
occupying the whole of the north-eastern portion of the

Australian continent, and comprising also the islands m Torres

Strait (For map, see Ausiralia
) It lies between 10° and

29° S
,
and IS bounded on the N by Torres Strait and the Gulf

of Carpentaria, on the W. by South Australia and the Northern
Territory, on the S. by New South Wales and on the E by
the Pacific Ocean. It has an area of 668,497 sq m , a coast-

line of 3000, IS 1250 m long and 950 m. wide a.t its widest part

With so extensive a seaboard Queensland is well favoured

with ports on the Pac.fic side Moreton Bay receives the

Brisbane nver, on whose banks Brisbane, the capital, stands

Maryborough port is on the Mary, which flows into Wide Bay

,

Bundaberg, on the Burnett
,
Gladstone, on Port ( urtis

,
Rock-

hampton, up the Fitzroy (Keppel Bay)
,

Mackay, on the

Pioneer
;
Bowen, on Port Denison

,
Townsville, on Cleveland

Bay Cairns and Port Douglas aie near Trinity Bay ; Card-

well is on Rockingham Bay
,

Cooktown, on the Endeavour

,

Thursday Island port, near Cape York
,

and Normanton
and Burketown near the Gulf of Carpentaria The quiet Inner

Passage, between the shore of the Great Barrier Reef, 1200 m
long, favours the north-eastern Queensland ports Brisbane

was founded in 1826, but colonization was restricted until

1842, when the Moreton Bay district of New South Wales was
thrown open to settlers It was named Queensland '' on
its separation from the mother colony in 1859 A broad
plateau, from 2000 to 5000 ft in height, extends from
north to south, at from 20 to 100 m from the coast, forming

the Main Range The Coast Range is less elevated A plateau

goes westward from the Great Dividing Range, throwing most
of Its waters northward to the gulf The Mam Range sends

numerous but short streams to the Pacific, and a few long

ones south-westward, lost in earth or shallow lakes, unless

feeding the nver Darling Going northward, the leading

rivers, in order, are the Logan, Brisbane, Mary, Burnett,

Fitzroy, Burdekin, Herbert, Johnstone and Endeavour The
Fitzroy receives the Mackenzie and Dawson

,
the Burdekin

IS supplied by the Cape, Belyando and Suttor The chief

gulf streams arc the Mitchell, Flinders, Leichhardt and Albert

The groat dry western plains have the Barcoo, Diamantina,
Georgina, Warrego, Maranoa and Condamine (TAG)

Gfo/ogy.—Queensland consists geologically of three areas The
eastern division of the state, including all the Cape York Peninsula
and the mountainous areas belund the coast, is occupied by the
Queensland Highlands, which arc built up of a foundation of
\rchean and contorted Lower Palaeozoic rocks, upon which rest
some sheets of comparatively horizontal Upper Palaeozoic and
Mesozoic rocks The rocks of the Highlands sink to the west below
the Western Plains, which consist in the main of a sheet of
Cretaceous clays, capped by isolated ndges and peaks of Desert
San<|itone In the far west the plains end against the foot of an
Archcijn tablelai^ which is the north-eastern projection of the
Western Plateau ^TAustralla

The oldest roc“ in Queensland are gneisses and schists, which

appear to underlie the whole of the state I hey were originally
regarded as metamorphosed Silurian rocks, which had bten converted
into gneiss, mica-schists and hornblende-schists Ihcir Silurian
age was athrmed owing to their lithological resemblance to rocks
in Victoria, which wtre then regarded as Silurian, but have since
been shown to be Archean. The gneisses and schists occupy the
Barklay Tableland, the Cloncurry Goldheld and the rocks of the
Mackinlay district m the v/est of the state The second chief
Archean area is around Charters Towers and the Cape Goldheld

,

it includes quartzites, conglomerates and slates, striking from
north-west to south-east The third Archean area occupies the
(albert, Woolgar and Etheridge Goldhclds, and is composed of

schists trending from west to east, and with dikes of diorite and
quartz-porphyry Smaller Archean outcrops occur south of Bowen
in the (_larke Range and on the Peak Downs To the Archean
senes doubtless belong some of the many granitic massifs, including
those of Charters lowers. Ravenswood and Croydon

,
but some

of the granitic rocks are of Lower Carboniftruus age, and some
are apparently Mesozoic

The Lower Palaeozoic sedimentary rocks are ividely distributed,
but owing to the raiity of fossils they are not well known In the
south-west of Queensland there are some Ordovician rocks, the
eastern continuation of those m the Macdoniicll Ranges Silurian

limestones occur in the mining field of Chillagoc and at Mount
Wyatt The Upper Palaeozoic systems arc well developed, even
when many of the schists, which have been included in the Devonian,
arc thminated Ihc Middle Devonian is represented by the

Burdekin limestones, which contain a rich fossil fauna coi re spending
to the Bueban aufl Bindi limestorus of Victoria TIk Middh
Devonian limestones occur on the Marble and Hunter Islands in

the Northumberland Archipelago The Devonian rocks in the
Pentland and Gdbert district are estimated by Jack to be over
20,000 ft in thickness

,
but they piobably include some Lower

Palaeozoic beds

The Queensland Carboniferous system is divided into five senes

—

the (^ympie. Star and the three divisions of the iiowen bfds '[ hi

lowest senes is the Gyrnpie, which occuis between Biisbane and
Maryborough It consists of shales and sandstones, and is

traversed by dikes of diorite, which oiten contain pyrites and gold
The age of tlic*^c gold-bearing rocks is proved by^^ the presence of

sucli fossils as Produitus cvra and ProtoreUpora ampla The C.ympit
senes is well developed in the districts of Burnett, Broad Souua
Bay and Widt Bay, along the coast fiom Port Cuitis to the south of

Cape Palmerston The Gympie beds are greatly contorted, and
those of the Star series are regarded as younger, because thev are
less disturbed Thev arc best known in the basins of the (»reat

and Little Star rivers, tributaries of the Upper Burdekin Ihey
are best developed on the Belyando nver and in the Drummond
Range, where the shales and sandstones yield abundant fossil

fish, on the Star river the shales contain I cpidodcndrori. The
Bowen beds are divided into three senes which represent the upper
part of the Carboniferous The Lower Bowen scries consists of

aggioire rates and altered rocks exjioscd in the Toussamt Range
,

farther south, the Low^tr Bowen beds consist of grits, sandstones
and shales, which have been altered b/ some granitic intrusions
The Middle Bowen strics contains beds with Productus cora and
Glossoptcrn Ihe Upper Bowen beds contain coal seams, abundant
remains oi Glosioptens and one marine band They form the ceutn
of the basin of the Bowen coalfitld ,

while the Middle Bowen boi’

.

outcrop in a band around it The Upper Bowen beds occur also

at Townsville and Cooktown in Northern Queensland
The rocks of the Mesozoic group may be chviikd into two divisions

of which the lower includes terrestrial deposits containing coal

seams
,

the upper is mainly a marine formation, but it terminates
with a further development of Icirestnal deposits The Lov.^r
Mesozoic division includes the Bin rum and Ipswich senes The
Burrum senes occurs along the eastern coast from Laguna Bay,
through Wide Bay and Maryborough, to Blackwater Creek

,
ami

It extends inland for about 30 m , wh^rc it is faulted against

the Gympie bids The western edge of the Burrum beds are dc-

senbed as highly altered m places liy contact with granites The
Ipswich senes occupies 12,000 sq in in the south-eastern corner
of Queensland, and is the noithern continuation of the Upper
Clarence senes of New South Wales. It contains coal seams which
have been worked, though the coal is of inferior value to that of

the Carboniferous of New South Wales One seam, on Stewarts
Creek, near Rockhampton, is 26 ft thick Interbedded basalts

occur m the Ipswich beds, forming the scarp of the Toowoomba
Range The Burrum and Ipswich beds have been included in the
Irias and the Jurassic, or in both systems as the Trias-Jura, but
according to A C Seward their charactenstic fossil, Tacviopteris
daintreet, is of l.ower Oolitic age

The Cretaceous system is represented by a lower group of marine
clays forming the Rolling Downs formation They are said to rest

conformably upon the Ipswich beds, and some of the fossils found
in these l>eds were hrst described as Upper Oolitic The affinities

of the fauna are in part with Lower Cretaceous and in part with the
Cenomanian

, so both these series may be represented The Roil-
ing Downs formation consists in the maun of clays, forming the
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impermeable cover over the subterranean stores of water, which
maintain the flowing wells of central Australia The Rolling Downs
formation underlies the whole of the Western Plains of Queensland,
from the foot of the Queensland Highlands, westward to the Barkla>
Tableland ,

and it extends from the Gulf ol Carpentaria on the north,

across the state into South Australia and New South Wales The
Des< rt Sandstone overlies the Rolhng Downs formation Its

age is shown to be Upper Cretaceous by some marine fossils from
Maryborough and Croydon, which are said to be from rocks inter-

bedded in It In the interior, the Desert Sandstone is entirely of

terrestrial and lacustrine origin, and the only fossils are obscure
plant remains and the silicified trunks of trees Glossoptcrts has
been collected on Betts Creek from a rock identified as Desert Sand-
stone, which IS said to overhe the Rolhng Downs formation ,

but
there is probably some mistake in the stratigraphy, as Glossoptcrts

is only found in Coal Measures winch are clearly of Palaeozoic age
If It had survived into the Cretaceous, some specimens of it would
doubtless have been obtained from the coal seams of the Lower
Mesozoic Ihe Desert Sandstone once covered nearly three-

quarters of Queensland, having a wider range than the Rolling

Downs formation It was formed partly on land, partly in Iresh-

water lakes and partly in arms of the sea, as at Croydon and Mary-
boiough There is no trace of volcanic rocks in this period, and the

vitreous surface of the Desert Sandstone is due to the deposition
of efflorescent chert The Desert Sandstone formation has now
been weathered into isolated plateaus and tent-shaped hills

Ihe Cainozoic group includes many volcanic rocks, mainly sheets
of basalt, as at Townsville and Hughenden Near Herberton,
bt-twten the head of the Burdekm and the Einasleigh Rmr, the

bisalts occupy 2000 sq m of country Their age appears to be
Oligoccne, as they probablv correspond with the oldest Cainozoic
basalts of ’Victoria Volcanic rocks of a later period occur north of

Cooktown, and m the Einasleigh River, where the eruptive centres
are recogmzaule

,
tind a series of hot springs, some of which are

dcscnljcd as giyscrs, represent the last stage of volcanic activity

The most important Cainozoic sedimentary rocks are the bone
breccias, made up of bones of extinct marsupials, such as Diprotodon,
Thylacoleo and giant Kangaroos They appear to have been
bogged in the mud by drying water holes, during droughts The
bones also occur in beds of gravel and sand, and they have been
found in places covered by 188 ft of overlying deposits Caves
ocLur in the limestones, and on their floors there are beds
yielding bones of marsupials and extinct birds

,
but no well

authenticated case of the ancient remains of man has yet been
established

The chief mineral product of Queensland is gold found in veins
in \rchcan, Palaeozoic and Lower Mesozoic rocks Ihe most
famous gold mines are Mount Morgan, now changing into a copper
mine, Charters Towers and Gympie Tin is found in the fields of

Herberton, Cooktown and Stannary Hills Copper occurs near
Heiberton, Chillagoe and Mungana, coal in southern Queensland
in the Upper Carboniferous and Lower Mesozoic deposits

A full account of the geology of Queensland up to 1892 is given
in Jack and Etheridge^s Geology of Queensland The tectonic
geology of the coast-line has been described by E C Andrews and
the general geology is described in the numerous valuable publica-
tions of the Geological Survey of Queensland \ summary of the
mineral resources was issued by the Queensland government in

1901 Information icgarding the artesian water supply is given
in the Annual Reports of the Queensland Hydraulic Engineer

(J W G )

I lora —The Queensland flora comprehends most of the forms
peculiar to Australia, with the addition of about five hundred
species belonging to the Indian and Malayan regions There are
no mountain ranges of sufficient altitude to make any appreciable
change in the plant-life Bellcnden Ker, the highest mountain in

tropical Australia, has a height of only ^200 ft and the plants
growing upon its summit, as well as on the highest parts of the
neighbouring mountains, are for the most part similar to those
on the low lands in the southern parts of the state and the plants
which may be considered as peculiar to these heights are few
in number of species They consist of a Leptospermum and a
(^) Myrtus, which attain a height of about 30 or 40 ft

, and have
widespreading densely leaved heads The most attractive of the
tall shrubs are Dracophyllum Sayert, of which theie are two forms.
Uhododendro i Lochae and Orttes fra^rom \ few orchids of small
growth are met with but the only large species known to inhabit
these locahties is the normal form of Dendrobtum spectosum These
high spots have a few ferns peculiar to them, and of others it is the
only known Australian habitat

, for instance, the pretty white-
fronded Java Bnstle-fern {Trtchomanes pallidum) has only so far

in Australia been met on the south peak of Bellenden Ker , here
also Todea Frasert may be seen with trunks 2 to 3 ft high The
sides of these mountains are clothed by a dense forest scrub growth,
some of the trees being very tall, but diminishing in height towards
the summits Palms and fern- trees are plentiful, but the greatest

variety are met with at about 4000 ft. altitude. So far this is

the only known habitat of that beautiful fern-tree Ahophtla Rehcccac
var commutata, pecuUar for the wig-like growth at the summit of

its stem, which is formed by the metamorphosed lower pinnae and
pinnules

The Myrtaccous genus Eucalyptus, of which sixty species are
found, furnishes the greater part ot what is designated “ Hard-
woods,” the kinds being variously termed ” Box,” ” Gum,” ” Iron-
bark,” ” Bloodwood,” ” Tallow-wood,” ” Stringy- bark,” &c
These are mostly trees of large size Other large trees of the order
which supply hard, durable timber are the broad-leaved tea-
tree {Melaleuca leucadendron and others), ” Swamp Mahogany ”

{Trtstama suaveolens), ” Brisbane Box ” (T conferta), ” Turpentine
”

[Syncarpta laurifolia), ” Petbeen ” (5 Htllti), ” Penda ” {Xantho-
stemon oppostHfohus) These are most generally cut at sawmills
Other orders, however, furnish eoually serviceable, large-sized
timber, particularly the following — Sour Plum ” {Owcnia venosa,
Mdiaceae), ” Red Cedar ” {Cedrela Toona), ” Crow's Ash ” {Elindersta
australis, Meliace^e), ” Burdekm Plum ” {Pletogyntum Solandn,
Anacardiaceae), ” Bean-tree ” (Castanospermum australe, Legumin-
osae), “Johnstone River leak” {Afztha australis, Lcguminosac)
“ Ringy Rosewood ” (Acacta glaucescens, I egummosae), “ Black
Walnut ” {Cryptocarya Palmerstom, Laurineae), ‘ Hill’s Teak ”

{Dtsstltaita baloghtotdes) Many trees yield wood particularly
adapted for carving and engraving, such as the ” Native Pomt-
granate ” {Cappans nohxhs), the ” Native Orange ” {Citrus
au<itrahs), ” Sour Plum ” {Owenta acidula), ” Ivorywood ” (Stphono-
don australe) Coachbuilders and wheelwrights use the wood of
many myrtaceous trees and several others, with Flindersias
(Mcliaccae), whilst tool-handles arc also formed from these and other
trees There is also a large variety of woods suited for cabinet-
making and building A large number furnish tanrin barks, gums,
dc The tannin barks are mostly derived from various kinds of
acacia Three spice barks, locally known as sassafras, are employed
for flavouring—in the northern parts, Daphnandra aromatica, a
Mommiaceous tree, and Ctnnamomum Tamata

,
and in the southern

parts Ctnnamomufn Ohvert Many indigenous plants are used in
domestic medicines, an 1 several are recognize<! in the Pliarma-
copaeia, such as Eucalypts. Cinnamomums, Sidcroxylons, Alstonias,
Duboisias and Pipers

With regard to fodder-plants, no country is better furnished
,

there arc many herbs and a large number of salt bushes and other
shrubs, which form excellent auxiliaries to the food supply for

stock It is, however, to the grasses that the excellence of the
pastures is mainly due On the extensive pla.ns where the best
species abouml may be seen a large number of the genus Pantcum,
of which the following are looked upon with the greatest favour —
“Vandyke glass” a form of P flavtdum, “Cockatoo grass” {P
semxalaium), on the roots of which a species of cockatoo, in some parts
of North Queensland, feeds

,
“ Barley grass ” {P dccomposttum and

P dtstachyum) ,
“ Blue grass” {Andropogon sertceus, A pertusus,

A rcfractus, and A enanthotdes) ,
“ Russell River grass ” {Faspalum

galmarra, nearly allied to the South American species P pamculatum

,

P minutiflorum, and P hrevifoltum, Agropyrum scabrum)
,

“ Tall
Oat grass ” {Anthistiria avenacea)

,
“ I andsborough grass ” {Anthts-

tiria membranacea)
,
Danthoma ractmosa, D ptlosa, D pallida, and

D semtanmtlaris
,
Sporobolus Benthami, an excellent species found

mar the Diamantina and Georgina rivers, and 5 actinocladus
,

Sttpa artsltglumts, I eptochloa chtnensts Mxcrolaena stxboxdes
,

“Early spnng graiss ” {Erio^'kloa punctata), with the following
“ I.ove grasses ” —Eragrostis Brownxt, E chactophylla, E ptlosa

and E, tenella The “ Mitchell grasses” {Astrebla pectxnata) and
its varieties, viz the Wheat (triticoidcs), the w'ccping (elymotdes)

and the curly (curvtfolta), are those that have the most extra-
ordinary vitality, but some stockholders consider that the “ Sugar
grass ” or “ Brown Top ” {Pollxnta fulva) surpasses them in its

quickness of bursting into leaf with the first showTrs of rain

Amongst the fruits .are Antxdesma Bunxus, A, Dallachyanum, A
erostre, A Ghacsembtlla, and A parvtfohum, called cherrus or

currants according to the size of the fruit they bear, the jtlly made
from the fruit of some species being in nowise inferior to that made
from the European red currant Tlie Kumquat or lime of Southern
Downs country ( \ talantxa glauca) makes a peculiarly nice flavoured
preserve Of the allied genus Cttrus two species are met with
in the south, C australis, which has a round fruit i to 2 in in

diameter
, the other, C australasxca, with long finger like fruits

3 or more inches long and about i in in diameter ,
of this a red

variety (C tnodora), which is only met with in the tropics, bears
a fruit often 2^ in long by i;} in diamettr All these fruits

are juicy, and of an agreeably sharp, acid flavour “ Davidson’s
Plum ” {Oavtdsoma prurtens) is a fruit with a sharply acid, nch
plum-coloured juice, sometimes attaining the size of a goose*s egg
Of the genus Eugenia, over thirty are indigenous and fully one
third produce more or less useful fruits One Fig {Ptcus gractltpes)

produces a fruit used for jam and jelly Two O^rcinias arc recorded
as indigenous, but of one only (G Mestom) is the fruit known
It IS of a depressed globular form, sometimes 3 in in diameter,
very juicy, and of a pleasant flavour. Leptomma acida, one of

the very early fruits used by Australian colonists, is met with in

some locahties The “ Finger Berry ” or “ Native Loquat “

{Rhodomyrtus macrocarpa) makes a go^ jam, but is in bad repute
for use in the raw state, perhaps owing to a peculiar fungus at
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times found tO mfest the bernes The Queensland Raspberry
(Rubus rosaefolius) is widely spread and commonly used, but the

fruit IS rather insipid The representatives of the genus VUts all

belong to the sub-genus Cissus ;
several of them, although somewhat

acrid, are useful for jam and jelly probably the best for the purpose
IS one met with near the Walsh River, V Gardtnen. which is said

to bear bunches from i lb to 2 lb m weight, the bernes being large

and of pleasant flavour A large number of nut-hke fruits are used

by the aborigines for food, but the only one used by the white
population is the fruit of Macadamxa iermfolta, the Queensland nut.

The foliage of many plants yields by distillation essential oils,

particularly Eucalypts, Backhousias and other Myrtaceous plants,

as well as some belonging to Rutaceae and Labiatae, especially the

genus Mentha Apart from plants of economic value, there is a

profusion of ornamental plants, shrubs, trees and parasites Of
terns, one-half of the kinds met with m Australia are found in

Queensland as well as in the other states, one-fourth in Queensland
^one, the remaining fourth belonging to the other states, but not
to Queensland The indigenous ferns equal in number those of New
Zealand, and arc three times the number of those of Great Britain.

Fauna,—The laml fauna of Queensland is essentially one with

that of the entire continent But the geographical position of the

state, which exposes it to the climatic and transporting influences

of the intertropical Pacific, has to a notable extent impressed
on its fauna characters of its own It has thus been made the

headquarters of Australian bird-life on land and fish-hfe at sea,

the moisture of its coastal regions and the wrarmth of its tidal

waters being eminently favourable to that wealth of insect and
other low types of life which determines the multiplication of

the higher Ihe quadrupeds of Queensland are of the ordinary
Australian type already described. Of the predominant class,

the marsupi^s, one of the most interesting forms is the Tree-
Kangaroo (Dendrolagus), as. apart from the habit of climbing trees,

whicm IS shared to some extent by the Rock-Wallabies, they afford

a proof of the one-tirae continuity of the fauna with that of the
islands to the north, when land communication still existed between
the two areas. Of these curious animals, two species at least are
known As to the rest of the marsupials, there is of course a general
resemblance to those of the continent as a whole, but this is accom-
panied by much evolution of forms, especially among the smaller
sorts, recognized by differences which are occasionally sufficient

to mark off distinct genenc, or even more differentiated groups
The larger Kangaroos are pretty conservative m character every-
where, while the common Wallabies, the Rock-Wallabies and the
Kangaroo-Rats exhibit a greater tendency to differ from their

southern and western kindred The Koala, or native Bear, is

almost absolutely invariable, a sign of the antiquity of the race
The Opossums and the so-called Tlying-Opossums are not many
in species, and are dwarfed descendants from a more flourishing

ancestry The Bandicoot family (Peramelidae) is fairly represented,
It includes the rabbit-bandicoot, which crosses in its eastern range
the western border of the country Carnivorous marsupials of

destructive powers are few
, the largest of them, the spotted-tailed

native cat (Dasyuruit maculatus), is the most troublesome Superior
in size to the domestic cat. this pretender to the rank of cat is able
to devastate a whole hen-roost in a single night, and is even said
by the aboriginals to attack their infants With the exception of
a smaller species of the same kind, and a brush-tailed ally very
much smaller, but yet able to kill a fowl with a single bile, the rest

(marsupial mice) are but partly carnivorous, chiefly insectivorous,
and therefore useful This fauna is now fortunately depnved of
the Thylacinus (Native Tiger) and Sarcophiltis (Native Devil), which
have been dnven by physical changes southwards to Tasmania,
and, It was thought until lately, of the Wombats, but a new species
of these inoffensive burrowers has recently been ihscovered within
the southern borders of the state One other peculiarity in the
form of a marsupial inammal is the little Musk-Rat {Hypstprymnus),
inhabiting those northern scrubs which are so prolific in other
animal forms foreign to the rest of Australia and seem to have
received some of their denizens from the Malay Archipelago and
some from the Papuan Islands The remarkable deposits of fossil

bones, extending in patches throughout the length of the country
are sufficient proof tndt in former times a much larger number of
animals were supported by it than are now to be found within its

borders Queensland has only one native carmvorous beast, the
dingo, not a marsupial Hats and mice of native origin are in
considerable variety

,
among them are the Jumping Rats {Hapohits),

Jerboa-Iike little animals, which are seldom seen The bats are of
several species

,
the most notorious of them are the great fruit-bats,

or flying-foxes, which the fruit grower could well enough spare
The Sitenian mammal, the dngong, haunts nearly the whole of
the coast -fine. The Echidna, a porcupine ant-eater, and the
platypus are met with m the south. Batrachians are himted to the
ir^ and thefr nearest allies—that is, to the tailless division of the
draer, the tailed' batrachians (newts, &c ) oeing, as far as is known
at pfesent, enttfejfy absent The greater part of the frogs are
arboreal in habit

^
tl^e most famihar being the la'rge Green Tree FVog

The exffberatice attd diversity of their food have doubtless been 1

the cause of their differentiation into many distinct 'species, which
|

enables them to play a very useful part in checking the undue
increase of noxious insects Snakes, on the other hand, axe m too
great variety for human interests, as they live very largely on insect-
feeders Tho great majority belong to the venomous Colubridae,
but fortunately the kinds of which the bite la more or less deadly
are not numerous, and snakc-bite is one of the rarest causes oi
death Those with the woist reputation are the Black Snake and
the Orange-betlied Black Snake (Fseudechts), the Brown Snake
(Dtemansta), the Keeled Snake {Tropuiechts), and the Death Adder
(Acanthiyfns}, The principal non-venomous species are the Pythons
or constricting snakes, e g the common Carpet Snake {Moreha),
the long lithe Tiee Snake {Dendrophts) and the Fresh-water Snake
{TropidkmotMs) Ihe Black-headed Rock Snake (Aspidtotes), one
of the Pythons, is said to reach the length of from 20 to 25 ft , but
to be perfectly inoffensive Several kinds of manne snakes occur
on the coasts, and all are to be accounted dangerous Of reptiles,

the most numerous group by far is that of the lizards, which have
among them representatives of each of the leading families of the
class except the Chameleons Tortoises are exemplified by many
forms in the fresh waters

,
on the coasts by the kather-back, the

edible turtle and the tortoise-shell turtle Queensland waters are
not at present infested by any species of alligator, though in times
past one of large size was a scourge on the borders of the then
inland sea The crocodilian of its coasts is the crocodile of the
Indian Seas, which ranges over the whole of the western tropical
Pacific, and wanders south into Queensland waters as far as Keppel
Bay In the fresh-water pools of the northern tableland is found
a small and harmless crocodik (Phtlas) of a very uncommon form
Ihe avifauna w to the naturalist exceedingly attractive, for it is

full of surprises and interesting lines of research, while to the artist

it IS a storehouse of form and colour. Where flowering and honey-
yielcling trees prevail, a profusion of birds seek their food either on
the insects attracted by the honty or, if so fitted, on the honey
itself Accordingly, the most striking feature of the bird-hfe, amid
the forests of eucalypts and acacias, is its richness in honey-eaters
and insect-destroyers The former, however, taken as a whole,
are not a natural group, but include a family of perching birds and
a portion of the ^rroquet family, both furnished with brush
tongues adapted to the extraction of honey A second characteristic
is the great development of that quaint company, the bower birds,

among them the regent bird, satin bird, cat birds, &c , constructors
of the elaborate playgrounds which have excited so much attention.

A third IS the presence inone small part of the territory of acassowary,
and on its seaboarvl of three kinds of rifle birds, both cxtensiona
southwards of the tropical families of cassowaries and paradise
birds In the same region of prolific vegetation the handsome
frmt-pigeons are also outliers 01 a large family of such pigeons
spread through the Papuan jungles There is one species of lyre-
bird found in the southern highlands

,
the giant kingfisher, a laughing

jackass, is found in the same region 1 he Scrub-turkey {Catheturu^
heaps its mound of rotting dAris to ferment in the shade of the
jungles and give warmth to its eggs ,

the Scrub-hen {Megapodin^)
piles up sand on the beach for the sun to furnish tlic necessary
temperature. The comparative paucity of buds of prey (Falconidac),
and the almost total absence of rasorial game- and poultry-birds,
may be noted Birds pursued for sport or profit, however, are not
wanting The Emu and the Bustard or Plain Turkey afford sport
in the open country. Quail and Snipe in or near the timber, while
rivers and lakes still unvisited by the gun are covered with Ducks
and Geese Sw.ins and Pelicans It has been said that Australia
has no nugatory birds ' this is an error, founded upon an undue
restriction of the term migratory Several specu s could be incntiom d
which are truly migratory in Qiieenslana, as the Drongo-shnkc,
Bee-eater, Dollar-bird, <Jtc On the land surface, among its lowly
organized products, interest centres in the multitudinous forms of

mscct-Ufe.ofwhich, excepting the Butterflies and Molhs(Lepidoptera)
and Beetles (Coleoptcra), comparatively little is known at piesent
Insects inimical to man. with the exception, in some localities, of

ants, flies and mosquitoes, are inconsiderable in numl>er, and
possess few hurtful properties. Centipedes, scorpions and leeches

are less troublesome than in most other tropical regions Spiders

present themselves in astonishing ranety, but only one kind, a
small black spider with red spots (/ athrodectus), is malignant
Among the larger insects proper, the great-winged Phasmas. the

Skeleton or Stick-insects, the I eaf-insects, anrl the splendid Swallow-
tailed Butterflies are especially notable Many of the Beetles are

remarkable for size or brilliancy of colour

Fishes and Ftshenes —-The class fishes is extraordinarily profuse
in diversified forms, the coral reefs being the grazing and hunting-
grounds of hosts of gorgeously decorated fish, chiefly of the Wrasse
family ; these, however, are almost equalled in beauty by the

Cbaetoffons, Gsirnards, &c
,
of other habitats Among the Perches

ate the enormous Groper, which may attain the weight of 4 cwt ,

the MHirray Cod, and the Giant Perch, both excellent food-fish of

about 70 fb in weight Sharks of many species abound A survival

from the Mesozmc period is the Ceratodus or Burnett Salmon,
which, formerly tnhkbiting the headwaters of the Murray, still

breeds in two of the smallet rit^rs north of the Bunya Range This

fish possesses a rudimentary lung in addition to ordinary gills The
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barrier reefs are thickets of corals of the most varied forms, in life

glowinj? with colour, in death shrubs cf snowy purity Among
the shell-hsh cons^Hcnous for beauty or rarity are the exquisitely

dehcate paper nautilus and Venus comb {Murex ienutspina), the

csrange and other valuable cowries, and the gigantic clam-shell,

which may require a ship's tackle to lift it from its oed The fishery

of the trcpang, l)^che-de-mer or sea slug employs a considerable
number of boats about the coral reefs Boiled, smoke-dried and
packed in bags, the trepang selb for exportation to China, though
Its agreeable and most nourishing soup is relished by Australian
invalids One species of this sea slug—-the teat-fish—fetches as
much as £240 per ton The pearl fishery is a prosperous and
progressive one m or near iorres Straits A licence is paid, and
the traffic is under government supervision ihursday Island is

the chief seat of this industry ihe shells are procured by
diving, and fetcli from 20 to ;^200 a ton Mother-of-pearl and
tortoise-shell constitute important exports of the colony, capable
of great expansion Oysters are as fine flavoured as they are

abundant turtles are caught to the northward Of the
fish which frequent the coast, one of the best known varieties

IS the sea mullet (Mugthdae), large shoals of which strike the
Australian coast too m south of Sydney, and travel northwards,
arriving on the southern coast-hne of Queensland m the months of

April and May, crossing bars and ascending nveis on the appearance
of south-easterly weather These magnihcent fish often attain a
weight of from 10 lb to 12 Ih Small schools of bream succeed
the mullet, and are followed in September and October by tht

poombah or tailor-fish, a fish of exceptional flavour, and much
esteemed by epicures these are succeeded by jewhsli, speciruens.

of which cauglit in southern waters have been known to exceed
a weight of qo lb, whiting, garfish and flatheads, while flounders,

black and tongue s<fles are occasionally caught by seme or liauUng
nets White and black trevally, groper and rock cod, and a variety
of bonito identical with the tunny of the Mediterranean Sea are
also frequently met with Several species of the tassel fish {Poly-
nemub macrotohotr), from which isinglass is procured, have been
taken by fishermen King-fish bathsh, gurnards and eels of many
varieties are also common behnapper, bream, rock cod, parrot-fish

and growler are caught by hook and line in from 10 to 30 fathoms
of water of! the rocky headlands of the southern coast Sardines,
whitebait and sprats make their appearance in large shoals on
the coast at intervals The barramundi (Osteoglo<i^um letchardtx)

which occurs in the Dawson and western waters, is found also on
the cast coast, and is one of the most esteemed fresh-water fish m
Queensland Dugong, which formerly wore found in herds along
the northern coast and as far south as Moreton Bay, are caught in
set nets of 36 in mesh, 100 fathoms in length Different varieties

of turtle are plentiful, the green edible tuitle being caught by large
Sft nets, anci preserved and tinned foi oxp<nt In Torres Strait

and the northern coast the hawksbiU turtle, yielding the valuable
tortoise-shell of commerce, is said to be captured in a peculiar
manner, the sucking-fish or remora {Echenets naxxcrates) being
utilized by the islanders for that purpose The remora is earned
alive in the bottom of the canoe, a long thin line being attached to
the fish’s tail and another usually to the gill On a turtle being
sighted and approached to within the length of the line, the suckrng-
fish IS thrown towards it, and immediately it swims to and attaches
itself by its singular head sucker to the under surface of the turtle,

which if of moderate size is easily pulled into the canoe

Amongst the Crustacea may be enumerated the gigantic clams
which are found on the reefs of the Inner Boute Occasionally
some are met with weighing nearly half a ton, embedded in coral
Fresh-water clams are found in the rivers in the northern districts

Tnc edible oyster {Ostrea gramtutfora) has been largely cultivated
in southern Queensland Amongst other Crustacea, the squat
lobster {Themis orientahs) is, with giant prawns and quampi or
small golden-hpped pearl shell, obtained by trawUng in the southern
wateis Many varieties of crabs are also found on reefs and fore-

shores at low tide
,
prawns and shrimps are caught dried, and form

an article for export to China
,
mussels, pinna or razor-shell cockles,

and euganes (a species of small shell-fish) are also abundant

Climate —As one-half of Queensland lies within the tropics the
climate is naturally warm, though the tcmpierature has a daily
range less than that of other countries under the same isothermal
lines This circumstance js due to the sea breezes, which blow with
great regularity The hot winds which prevail during the summer
in some of the other states are unknown in Queensland Of course,
in a territory of such large extent there aremany varieties of climate,
and the heat is greater along the coast than on the elevated lands of
the interior In the northern parts of the state the high temperature
IS trying to persons of European descent The mean temperature
at Brisbane during December, January and February is about 76^,
while during June, July and August it averages about 60° In
towns farther north, however, the average is higher. Winter in
Rockhampton, for instance, averages nearly 65®, while the summer
average rises almost to 81;® At Townsville and Normanton the
average is higher still The average rainfall is ^gh, especially
slopg the northern coast, where it ranges from 60 to 70 in per
annum At Brisbane 5001 in ic the average of 35 years, and

even on the plains ol the interior from 20 to 30 m usually fall

every year West of the coast range the air is dry and hot. and m
summer the thermomettr rises frequently to 106® lu the shade
The monsoons play an important part in cooling the atmosphere
near the coast, and are very regular in the north The winter
climate IS perfection, especially in the north, but frosts are frequent
and regular west of the coast range Ice is commonly seen at
Hcrlierton, 17° S ,

during winter, and on the Darling Downs frosts
are of nightly occurrence.

Population—The population of Queensland in 1905 was
estimated at 528,048—290,206 males and 237,842 females,

the density of population per sq, m. being about o 79 In
i86i, that IS, two years after the separation from New South
Wales, the population of the colony stood at 34,400 , in 1871
it had reached 125,100 ,

in 1881, 227,000 ,
in 1891, 410,300,

and at the census of 1901, 498,129 The policy of assisted

immigration contributed greatly to Queensland’s progress, and
people of foreign descent are proportionately more numerous
than in any of the other states, though they only amount to

871 % of the total population At the census of 1901
there were 13,166 Germans, 3161 Danes, 2142 Scandinavians,
and among coloured aliens 8587 Chinese, 2269 Japanese, 939
Hindoos and Cingalese, 9327 Pacific Islanders, and 1787 other

races, making a total of 22,909 coloured aliens It is estimated
that the total aboriginal population of Queensland is about

25,000

The births in 1905 were 1 1,626, of which 950 were illegitimate,

and the deaths 5503, the respective rates per thousand of the
population being 25 92 and 1047 The decline in the burth rate
will be gathered from the following table —

Birth Rt'ite iser looo
of Population.

1861-65 4307
1866-70 43 91
1871-75 4081
1876-80 3672
1881-85 36.37

Period

1886-90
1891-9^
i 89()-1900
1901 -05

Buth Rate per 1000
of Population

38*81

35 15

50.40
26*60

The death rate shows a remarkable diminution in 1861-65 it

averaged 21*06 per 1000, in 1871-75, 17*94. in 1881-85, 19*10,
and in 1891-95, 12 82 The marriage rate m 1905 was 6*04 per
1000, being an increase on the figures for 1904 of 95.

The chief cities and towns, with their population in 1905, are —

.

Brisbane, 128,000, Rockhampton, 15,461: Gympic, 13,200,
Maryborough, 12,000, fowusviUe, 10,950, roowoomba, 10,700,
Ipswich, 8637 ,

Mount Morgan, 8836 ,
Charters Towers, 6000 ,

Hiindaberg, 5000

Administration — As one of the Commonwealth states

Queensland returns six senators and nine representatives to

the federal parhament. The state parliament consists of a
legislative council of 37 members nominated for life, and a
legislative assembly of 72 members, who each receive £300
per annum lor their services For purposes of local govern-

ment the state m 1905 was divided into 46 municipal hies and

125 shires The boroughs control 354 sq m and the shires

667,898 sq m
,

the revenue and expenditure of the former m
1905 being respectively £312,510 and £321,645, and of the

latter £190837 and £180,457 Revenue is mainly derived

from rates levied on the capital value of assessed properties,

which amounted for the whole state to £42,358,173, representing

an annual value ot £2,647,400 All improvements are exempt
from assessment, and much of the revenue is expended in

road-making and the building of bridges Rates arc supple-

mented by an endowment from the central government.

Education —Pubhc education ib free, uasectarun and compulsory
State or provisional schools are formed wherever an average
attendcance of twelve children can be got. Theoretically the school
age IS from six to twelve years, but in practice compuKory attendance
18 seldom if ever enforced in certain parts, ouiug mainly tq the
(iifficnlty oi providing suitable scliools within reasonable access
lot 1905 there were 1044 state schools, with 2382 teachers and
88.903 scholars Of private schools the number in 1905 was 171.

with 759 teachers and 14,891 pupds. Exclusive of coloured aUciib

almost the whole adult population can read and write. In 1905
the sum spent on education was £281,57^, Ten grammar schools
are endowed by the state By a system of competitive scholarships
the government gives free education in grammar schools to scholars
in state schools, and aUo three-yeaiiy exhibitions to universities to

students who pass an examination of a high standard State aid
IS aiso rendered to schools of art, schools of design, free libraries

and technical schools
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There is no state church Amongst the different denomina-

tions the Church of England, at the date of the last census,
numbered VS % population, the Roman Catholic

24*5 %, the Presbyterians ii 7, the Methodists 9*5, the Baptists
2 60, the Jews o 2, other Christian bodies 12 3, Pagans and Mdliom-
medans, 4 43

Finance —For the year ending June 1905, the receipts amounted
to j^3,595,399. equal to £0i, 17s lod per inhabitant The chief
Items of revenue were taxation, ^^4^4, 574, crown lands, £623,410,
railways, £1,409,414 , balance refunded by the federal government,

^7S2»532 The expenditure for that year was £3,581,403, equal to

£6, 17s 4d per inhabitant, the chief items being — interest on
public debt, £1.547,091 ,

railways, £812,931 ,
education, £322,496 ,

charitable institutions, £135,338 Ihe public debt of the state
at the end of 1905 was £39,068,827, or £74, 6s 3d per inhabitant

,

the bulk of this sum, £23,567,554, having been expended on railways
The following shows tlic growth of the public indebtedness —

Year Total Debt Debt per Inhabitant
1861 £70000 £209
1871 4,047,850 32 6 II

1881 . 13,245,150 58 7 2

1891 , , 29,457,134 73 12 5

1901 ^ 39.338.427 7^ 8 6
1905 39,068.827 74 ^ 3

Defence —The Commonwealth defence forces in Queensland had
an actual strength at the end of 1905 of 7212 men, comprising a
permanent force of 258. 2486 militia, 950 cadets and 3189 riflemen
Mining —In Mount Morgan Queensland possesses one ot the chief

gold mines of the world, and this mine is also one of the leading

copper mines of the Commonwealth In 1905 the value ot the mineral
production of the state was £3,726,275, being an excess over that
of the previous year of £22.034 the highest in the history of the
state This advance was due, not to any improvement in the gold
yield which, latterly has receded from the high level of former
years, but to the increased output of the industrial metals The
value of the minerals, other than gold, won during 1905 amounted
to £1.208,980. almost one-third of the total value of the year’s

mineral production, in which gold represented £2 517,295, silver,

£69,176, copper, £503.547 ,
tin, ^297 454. and coal. £155.477

Agriculture —The total area under cultivation in Queensland in

1905 was 622 987 acres the principal crops being —wh< at 119 356
acres

,
maize, 1 13,720 acres

,
hay, 37,425 acres

,
green forage, 66, i8 3

acres
,

potatoes. 7170 acres
,
barley, 5201 acres Sugar-cane cultiva-

tion IS important The progress of the industry may be gauged from
the following figures —area under cane in 1864, 94 acres, 1871,

9581 acres
, 1881, 28,026 acres

, 1891, 50,948 acres
, 1901, 112,031

acres
, 1905, 134. 107 acres The greater part of the (leld work on

the Queensland plantations was long performed by coloure<i labour,

chiefly South Sea islanders In 1901, however, the federal parlia-

ment passed an act under the provisions of which a limited number
of Pacific islanders were allowed to enter Australia up to the 31st

of March 1904, but after that date their coming was to be pro-
hibited All agreements for the employment of these Kanakas
were to terminate on the 31st of December 1906, after which date
all Pacific islanders were to be deported Fruit cultivation has
attained considerable importance In 1905, 2044 acres weie under
vines . 6198 under bananas

, 1845 under pineapples
, 3078 under

oranges , 374 under mangoes
, 173 under strawberries

, 537 under
apples The soil and climate of Queensland are admirably fitted

for the production of excellent cotton, but this promise has not been
realized In 1871 the export of this staple was over 2 600,000 lb,

valued at £79,000 , the production gradually diminished and in

1898 absolutely ceased The year 1902 saw a revival when 8 acres
were planted

,
and in 1905 171 acres were devoted to cotton-

growing While the area set apart for tobacco cultivation continues
to increase, the yield in 1905 being 10,230 cwt (cured leaf) from 933
acres, the production of coftce dropped from 132,554 lb in 1904 to

82,230 lb in 1905
Stock-raising is, however, the principal industry of the country

At the close of 1905 the numbers of the principal kinds of stock
depastured were , cattle, 2,963,695 ,

sheep, 12,535,231 , horses,

430,565 ,
swmc, 164,087 The cattle industry has been greatlv

affected by the ravages of the cattle tick and by a succession of
disastrous seasons and the number in the state in 1905 was con-
siderably less than half the number mustered in 1894 As the
state IS very lightly stocked a few good seasons will serve to bring
the number of cattle up to the previous greatest record The sheep
industry in Queensland though of less importance than the cattle,

IS still consicUrable, and of the six states of Australia Queensland
ranks second in the number which it depastures The sheep
depastured in 1905 were some nine millions less than in 1892 The
weight of wool exported m 1905 was 53.072,727 lb, in 1892,
however, the export was over 105 millions. Good progress has been
made in dairying, the production of butter In 1905 being 20,320,000
lb. of cheese, 2,682089 lb, of bacon and ham, 10,500,335 1b

It IS estimated that the annual value of the pastoral and dairying
industry of Queensland is about £8,224,000. The export of live
cattle m 1905 amounted in value to £1,500,855 ;

of fresh and pre-
served jpieat. £707.345 ; of wool, £2,280.924 ; of tallow, £^^3,372—

in 1894 tallow export was nearly 30,000 tons, valued at

£596,000
Manufactures —Queensland is not populous enough to have

manufactures on a large scale, nevertheless there are 21,705 persons
employed in the 1911 establishments of the state The majority
of these persons are engaged in the preparation of natural products
for export, such as sugar, preserved meats and the like, or in

industries arising out of the domestic requirements of the popula-
tion The horse power employed in 1905 was 28,009 » fhe value
of plant and machinery was £3,988,056 , and of land and premises

£2,709,951 ,
while the value of the output stood at £8,130,480

Commerce —The shipping entering Queensland ports m 1905
had a tonnage of 1,067,741 as compared with 468,607 in 1890
The imports m 1905 were £6,699,345, which is much less than the
average of Australia, but neailv all the Queensland iinportatioiib
are for home consumption, whereas New bouth Wales, Victoria
and South Australia have a large re-expoit trade In 1861 the
imports were valued at £968,000, or £31 per inhabitant

,
in 1871,

£1,563,000, or £13 per inhabitant
, in 1881, £4,064,000, or £18, 6s

ptr inhabitant
,

in 1891, £<;,079,000, or £12, 13s per inhabitant
,

in 1900. £7,184, 1 12. or £14, 1 3s 3d per inhabitant The disparity
between the capitation ligures of various years is duo chiefly to
two causes the irregularity of the state borrowings, and the
manner in which private capital has been sent from England and
from the Australian states for investment in Queensland, both the
borrowings and the investments appeanng in the imports The
important bearing of tbese two items on the Queensland import
trade may bo gathered from the fact that, since 1863, there has
been an inflow of capital into the state at the rate of about one
million and a quarter sterling per annum Ihe exports from
Queensland in 1905 were valued at £i 1,939,594, which is equal to
the very high average of £22, 14s 3d ptr head

,
nearly the whole

amount represents goods and produce of local origin Going back
to 1861 the amount of exports at the various decennial periods
was —

Year Value oC I otal Exports Exportsi per Head
1861 £709, 59Q H 8

1871 2.760,04 s 22 18 8

1881 540, 366 15 18 6
1891 « 3 ‘>5.387 20 13 6
1901 9,249,360 18 5 10

Brisbane is the chief seat of trade, but this port does not hold so

predominating a position as do the chief citub of the other states

in regard to their minor ports In 1905 the trade at the seven
principal seaports of Queensland was —

Port Impoi ts Exports
Brisbane £4.104.574 £3.524.939
Rockhampton 437,068 1 ,708,489
Townsville 671.853 1,838.055
Bunilaberg 121.567 498,381
Maryborough 157.023 248,706
Mackay 80.468 499.034
Cairns 184.716 873.370

Railways —Up to 1905 the state had expended /2i,6S3,35 5 upon
the construction and eauipment of railways Tlie mileage open
for tiaffic at the end of tfiat year was 3113, there were also 268 m
of privately owned railways Railway construction in the state
commenced in 1864, some five years after the introduction of re-

sponsible government Progress during the early years was very
slow, in 1871 only 218 m had been constructed and in 1881 only
800 m

,
between 1881 and 1891 railway construction was pushed

on rapidly, an average of 1 52 m a yeai being opened between those
dates In 1891 the length open for traffic was 2320 m , and in

1901 2801 m The state railways in 1905 earned £1,483,535 and
the working expenses were £851 627, leaving the net earnings

£631,908, which IS equal to 2*91 % upon the capital expended
As the rate of interest paid on the outstanding loans of the Queens-
land government is 3 94, thc’-c is an actual loss to the state of o 30%
This loss, however is more than counterbalanced by the advan-
tages resulting from the construction of the railways

Posts and telegraphs —There were 1360 post offices in the ^tate
in 1905 ,

telegraph stations numbered 515, and there were 19 tele-

phone exchanges The revenue from these three services in 1905
was respectively £233,523, £88.285 and £31.765—^ total of £353.57'?.
as against an expenditure of £415,420
Banking —The liabilities of the eleven banks trading in the state

in 1905 totalled £13,770,865, and the assets £16.362,292 The
deposits amounted to £13,217,084 The banks held coin and bullion

to the value of £1,897,576 In the Government Savings Bank
there wets a sum of £3.992,758 to the credit of 84,163 depositors
The deposits in all banks amounted, therefore, to £17,209,842, which
represents £32, I IS lod per head of population
Authorities —Statistical Register of Queensland {axxnxxoX)

,
Queens-

landOffictal Year Booh {igoi), Reportsoi the(^vernment Statistician;

H Russell. Genesis of Queensland (Sydney 1888) , T Weedon,
Queensland Past and Present (Bnsbane, 1897) .

T, A Coghlan
Australia and New Zealand (Sydney, 1904) , F M Badey, Notes
on the Flora of Queensland ( f AC)



QUEENSLAND

History

The Portuguese may have known the northern shore nearly

a century before Torres, m 1605, sailed through the strait

since called after him, or before the Dutch landed m the Gulf

of Carpentaria Captain Cook passed along the eastern coast

m 1770, taking possession of the country as New South Wales
Elinders visited Moreton Bay m 1802 Oxley was on the

Brisbane in 1823, and Allan Cunningham on Darling Downs in

1827 Sir T L Mitchell in 1846-47 made known the Maranoa,
Warrego, and Barcoo districts Leichhardt in 1845-47 tra-

versed the coast country, going round the gulf to Port Essington,

but was lost in his third great journey Kennedy followed

down the Barcoo, but was killed by the blacks while exploring

York Peninsula Burke and Wills crossed western Queens-

land in i860 Landesborough, Walker, M‘Kinlay, Hann,
Jack, Hodgkinson and Favence continued the researches

Squatters and miners opened new regions Before its separa-

tion in 1859 the country was known as the Moreton Bay district

of New South Wales A desire to form fresh penal depots led

to the discovery of J^nsbane river in December 1823, and the

proclamation of a penal settlement there in August 1826. fhe

convict population was gradually withdrawn again to S>dney,

and in 1842 the place was declared open to free persons only.

The first land sale in Brisbane was on August 9, 1843. An
attempt was made in 1846, under the colonial ministry of

Gladstone, to establish at Gladstone on Port Curtis the

colony of North Australia for ticket-of-leave men from Britain

and Van Diemen’s Land Earl Grey, when secretary for the

Colonics, under strong colonial appeals arrested this policy, and
broke up the convict settlement In 1841 there were 176 males

and 24 females
,

in 1844, 540 in all
,

in 1846, 1867 In 1834
the governor and the English rulers thought it necessary to

abandon Moreton Bay altogether, but the order was withheld

Ihe first stock belonged wholly to the colonial Government,

but flocks and herds of settlers came on the Darling Downs in

1841 In 1844 there were 17 squatting stations round Moreton
Bay and 26 in Darling Downs, having 13,295 cattle and
184,651 sheep In 1849 there were 2812 horses, 72,096 cattle,

and 1,077,983 sheep But there were few persons in Brisbane

and Ipswich The Rev Dr Lang then began his agitation in

England on behalf of this northern district

Some settlers, who sought a separation from New South
Wales, offered to accept British convicts if the ministry granted
independence In answer to their memorial a shipload of

ticket-of-leave men was sent m 1850 In spite of the objection

of Sydney, the Moreton Bay district was separated from New
vSouth Wales by an Order m Council of 13th May 18^9, and pro-

claimed the colony of Queensland The population \vas then

about 20,000, and the revenue 3^6475
The constitution, which was based upon the New South

Wales Act of 1853, provided for 16 electoral districts, with a
representation of 26 members A Legislative Council was
also formed, to whuh the governor of New South Wales, Sir

William Denison, appointed 5 members, to hold oflke for four

years, and Sir George Ferguson Bowen, the first governor of

the new colony, 8 life members Robert (afterwards Sir

Robert) George Wyndham Herbert was the first premier and
colonial secretary, and held office until 1866 Of the 39 repre-

sentatives m the first Parliament, 20 were pastoralists
, the

others ma> be roughly classed as barristers, solicitors, and
merchants. The pastoralists were the pioneers of settlement

m the colony
,
those best known were the Archers of Gracemere,

the Bells of Jimboor, the Gores of Yandilla, the Bigges of

Mount Brisbane, Mr (afterwards Sir) Arthur Hodgson, Robert
Ramsay, Gordon Sandeman, and Messrs Kent and Wienholt
The white population at the end of 1859 was 25,788, and the

exports were valued at £500,000
Herbert's Administration

y
J85g-i866 ,— I he first Parliament

was opened on May 29, i860 The providing of revenue and
the establishment of immigration were the chief matters for

consideiation. The treasury was practically empty, but bir

Saul Samuel, treasurer of New South Wales, took a broad and
generous view of the situation, and rendered financial aid,

whilst m 1861 the first Government loan of £123,800 was
authorized, the money being appropriated to public works and
European immigration. Labour was so scarce that as early

as 1851 the squatters had imported Chinese
, various schemes

for the introduction of coolies on a large scale were now mooted,
but public opinion was decidedly against any increase in the
number of coloured aliens then in the colony. In 1859 the
educational system was a mixed national and denominational
one

, there were 10 schools of the latter class, i of the former,
and 30 private schools. In i860 a Board of General Education
was established, which extinguished the denominational s)stem
and placed the schools under State control In the same
year State aid to religion was abolished The governor, in

opening Parliament in 1863, pronounced decisively against

the reintroduction of convicts. In that year Queensland
boldly grappled with the extension of colonizing, and a settle-

ment was established at the northerly point of Cape York pen-
insula by Mr Jardine During the following tw'o years ports

were opened along the coast, and pastoral occupation spread
far into the northern and western interiors The first sod
of the first railway, from Ipswich to the Darling Downs,
was turned on 15th February 1864 On February i, 1866,

Mr Herbert retired, and Mr Macalister became premier and
Mr Mackenzie colonial secretary In the following July the
failure of the Overend and Gurney and Agra banks, in the

latter of which the Government had public moneys, caused the
collapse of a loan which was being negotiated m London A
panic followed the Government could not pay the railway

contractors, and the navvies employed b\ them started for

Brisbane, threatening to hang the ministers and loot the town
On arrival, however, the) were easily headed off to a reserve

By this time the treasury was empty
,
general insolvency pre-

vailed, and the community appeared to be wrecked Treasury
bills to the amount of £300,000 were issued, and the governor

j

m council was authorized to legalize treasury notes, when
necessary, as currency, payable in gold on demand, to tide

over the crisis Prior to this, however, the treasurer took
preliminary steps to issue £300,000 “ Legal lender Notes ”

—

i inconvertible “ greenbacks ’’—but Sir George Bowmen informed
the premier that he should veto such a scheme, and suggested

the issue of treasury bills Mr Macalister thereupon resigned,

and Mr Herbert, who had made arrangements to proceed to

I

England (where subsequently he became permanent secretary

of the Colonial Ofiice), took office again to help the colony

through the difficulty. His second ministry lasteci for eighteen

clays, and, having passed the Treasury Bills Act, he retired

from the public life of Queensland The only determined

opposition the Herbert ministry met with was from the towns-
people’s representatives, whose contention was that the squatters

dipped too deeply into the public purse for public works ex-

penditure
,
but an important factor in the early parliamentary

days was the opposition between the Brisbane and Ipswich parties

in the House, the latter town aspiring to be the capital of the

colony

The Discovery of the Goldfields, i866-j8yg — Macalister

returned to power in August 1866, and dealt so vigorously with
the after-effects of the financial crisis that by the end of 1867
affairs had approached their normal condition A new era was
now opened for Queensland by the discovery of gold. The
Gympie field was discovered by Nash in 1867, and a big rush

”

resulted In 1872 Hugh Mosman discovered Charters Towers,
the premier goldfield of the colony

,
and Hann, the rich Palmer

diggings Other important discovciies were also made, and
Queensland has ever since been a gold-producing colony Mining
is the foundation upon which much of the progress of the colony

has been built, and the legislation and records show continuous
traces of the influence of the gold-getter In 1873 )ohn Murtagh
Macrossan, a digger, was returned to Parliament expressly as a

mining representative ,
and other men of a different stamp from

the representatives of the squatters and townspeople, who had
XXII 24
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hitherto composed the House, now began to enter public life.

From 1870 to 1879 progress was satisfactory, trade interests

were prosperous, and in this decade the foundations of the

public and soaal structure of Queensland were laid. Agriculture

was extended, and sugar-growmg took the place of cotton

cultivation. (The first crop of sugar was grown by the Hon.
Louis Hope at Cleveland, about 1862 ) Hitherto politics had
been non-partisan, and legislation was chiefly of a domestic

character. From the time of Herbert’s departure until the

appearance of Thomas Mcllwraith and Samuel Walker Griffith,

the two master-spirits of Queensland parliamentary life, the

political history of the colony was composed of short-lived

administrations, with Messrs Macalister, Mackenzie, Palmer,

LiUey, George Thorn and John Douglas (afterwards Government
Resident at Thursday Island) as premiers. Arthur Hunter
Palmer (whose administration, from 1870 to 1874, had the

longest life), a New South Wales squatter, entered the Queens^

land Parliament in 1866 He was one of the most popular of

Queensland’s parliamentary leaders, and has left the impress of

his labours on the public works, and educational and defence

force systems of the colony In 1870 Queensland was dis-

appomted in her ambition of becoming the connectmg-pomt
for Australia with the European and Eastern cable systems. A
company—the British Australian Telegraph (Company—was
formed m London to connect Australia by cable with Singapore.

The plan provided for a land line from the Queensland telegraphs

at Burketown to Poit Darwin, in the Northern Territory, where
the cable was to be landed. Writing on 25th January 1870,

the Telegraph Construction and Maintenance Company officially

informed the governor of Queensland that it liad received a
contract from the British Australian Telegraph Company to

construct ‘‘ cables and land lines, to be laid between Singapore

and Burketown, m North Australia.’* 1 he Construction Com-
pany deputed Commander Noel Osborn to negotiate with the
Governments of South Australia and Queensland in reference

to the land line
;
but on amval in Adelaide he accepted the offer

of the South Australian Government to construct and maintain

a telegraph line right across the continent from Port Darwin to

Adelaide, and Queensland was informed that the original plan
had been abandoned Although the company was thus saved

the expense of making and maintaining the Port Darwin-Burke-
town line, it was regarded as having broken faith ith Queens-
land, which had specially pushed on her telegraph system to

connect with the proposed line. In consequence of this madent
Queenslanders have not always had the facilities for cheap
cabling to Europe enjoyed by the other colonics, though the

subsequent owners of the cable, the Eastern Companies, were
in no way responsible for the act of their predecessors

A resolution in favour of the payment of members was
earned m 1871. In 1872 the first Agent-General in London,
Richard Daintree, was appointed. The same year the Railways
Act Amendment Act was passed, authorizing the construction

of railways by private enterprise, land being offered as com-
pensation for the outlay. Electoral representation was increased

to forty-two members. In January 1874 Palmer resigned,

and Macalister came into power for two year*?, the most import-

ant measure of his Government being the State Education
Act of 1875, on which the present educational system is based
Both Messrs Mcllwraith and Griffith were members of the

Macalister mimstry, but the former resigned in October 1874,
owing to a difference of opinion as to a proposed land-grant
railway from Dalby to Normanton. In 1878 Mr (afterwards
Sir) James Francis Gamck first became a cabinet minister,

joining the Douglas ministry as secretary for public works and
mines.

Aetwe Polthcs, i8yg-i8f̂ *—On 21st January 1879 the first

McUwrarth administration came into power, and an import-
ant extension of local government was one of the early measures
passed, divisional boards being formed to take charge of public
works m districts not included m municipalities^ In the
followqig session, 1880, the Opposition, led by Mr Griffith,

bitterly opposed the Government proposals on Kanaka labour,

land-grant railways, and a European mail service via Torres

Straits The Government, however, concluded an agreement
With the British India Steam Navigation Company for a monthly
mail serivce between Brisbane and London for an annual
subsidy of £55,000 The Railway Companies Preliminary Act,
giving the governor in council power to treat with persons

willing to construct railways in return for grants of 8000 aeres

of land for each mile of rails laid, was also passed. This measure
was generally unpopular, and no railways were built under its

provisions During the session Mr Griffith impeached the

premier in connexion with contracts for the purchase of 15,000
tons of steel railway metals, and their carriage to the colony,
made in London whilst Mcllwraith was there m January i88o

A select committee in the cdony, and afterwards a Royal
Commission in London, subsequently reported in the premieres

favour Ihe discovery of the celebrated Mount Morgan gold

mine, and the initiation of artesian well-boring by R L Jack,
Government geologist, took place mi88i In 1885 a great

draught prevailed, and the compulsory stoppage of public works
demoralized the labour market Early in the yeai information

reached the colony that Germany proposed to annex a portion

of New Guinea, which, together with other islands in the Papuan
Gull, was becoming of great strategic value to Australia

;
and

the premier, fearing that it would thus be lost to the empire,

instructed Mr H M. Chester, police magistrate at Thursday
Island, to proceed to Port Moresby and take possession of the

unappropriated portion of the island in the name of the crowm
Ihis act was afterwards—to the indignation of Australia

—

repudiated by Lord Derby
,

and, eventually, under the Berlin

Treaty of 1886, England and Germany entered into joint-

possession of that part of New Guinea lying east of 141® E In

July Sir Thomas Mcllwraith (created K.CMG m 1882) was
defeated by 27 votes to 16 on a proposal to arrange for the

construction of a land-grant railway from Charleville to the

Gulf of Carpentaria The general elections which followed were

fought mamly on the questions of coloured labour for the sugar

plantations and land-grant railwavs. 'Ihe Government was
defeated, and Griffith formed his first administration Later

m the year the premier drafted the Federal Council Act at

Sydney, and through his efforts Queensland eventually joined

the Federal Council of Australasia. Tn 1884 a tcn-million Loan
Act was passed, intended to secure continuity in borrowing for

railway construction, but many of the lines specified were
unsurveyed According to the view now generally held in

Queenstod, this loan seriously hampered the colony in after

years. In 1887 number of seats in the Assembly was
increased to 72 (the present number), and several reforms were

effected in the public service, notably the establishment of the

department of agriculture At the general elections in 1888

Sir Thomas Mcllwraith was returned for North Brisbane, defeat-

ing Sir Samuel Griffith (who had been created K.C.M.G m 1886)

by a large majority, and resumed office as premier and leader of

the “ National Party ** Ill-health, however, soon compelled

him to leave the colony, and he was succeeded by Boyd Dunlop
Moreliead. Sir Thomas Mcllwraith’s inflexible nature was
evidenced all through his public life. On the death of Sir

Anthony Musgrave in Brisbane m 1888, he maintained that the

Government should be consulted as to the appointment of the

new governor Lord Knutsford declined to accept this view,

and appointed Sir Henry Blake. The premier formally protested,

and a deadlock ensued, which was only removed bv the resigna-

tion of the governor-designate. In 1889 payment of members at

the rate of £300 a year, plus is. 6d per mile travelling e'^enses,

was established In 1890 a financial crisis arose. Sir Thomas
Mcllwraith had returned to the colony and dissociated himself

from the ministry. He conferred on the situation with Sir

Samuel Griffith, and a want-of-confidcnce motion was nearly

earned Morehead resigned, and a coalition ministry, with

Gnffith as premier, chief secretary and attorney-general, and
Mcllwraith as treasurer, was formed An agitation for the

separation of Queensland into two or three separate colonies

—

mentioned a$ early as 1866—was very marked during this
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period. It took formidable shape at Townsville in 1882, the

chief argument in its favour being that the north and central

districts did not get a fair share of the public expenditure

Delegates were sent to London on several occasions to interview

the Colomal Secretary, but success did not attend these direct

appeals Sir Samuel Griffith’s Decentralization Bill of

which proposed to erect separate legislatures in the three

divisions with powers of local government, was a blow to

separationistb, and the agitation gradually disappeared

The Labour Party tn PoltUcs, i8go-igoo ,
—^'Ihe decade from

1890 to 1900 was chiefly notable, apart from the accomplish-

ment of federation, for the rise of the Labour party as a power
in politics and the gradual disappearance of the sc^uatter as

a dominant factor. In 1890 the old opponents, Sir Samuel
Griffith and Sir Thomas Mcllwraith, were still working side by
side The revenue for the year fell short of the estimates by
half a million sterling, and a heavy accumulated deficit had
to be grappled with by Parliament Sir 'Phomas Mcllwraith,

the treasurer, proposed a dividend tax and other imposts,

which were agreed to, and a Treasury Bills Act authorizing

an issue of £500,000 was also passed A Constitution Act
establishing triennial Parliaments, in place of quinquennial,

which had hitherto existed, also went through. In August
the great maritime strike spread to Brisbane, and crippled

trade and commerce for several months In 1891 a loan for

£2,500,000, which was issued in London under the auspices

of the Ifank of England, failed Sir Thomas Mcllwraith

reflcctod strongly in Parliament on the conduct of the Bank
of England, and the governor of the bank wrote to Sir James
Garrick, the agcnt-gcncral, protesting against Sir Thomas
McIlwraithS statements, and breaking off relations with the

colony, but mutual explanations aftei wards healed the

breach

Litigation was initiated 1 >n the London board of the Queens-

land Investment and Land Mortgage Company against the

Queensland directors, on the ground that they had made
advances without taking adequate security. The case was
tried b> the chief justice. Sir Charles Lilley, in 1891 and 1892,

the defendants being Sir Thomas Mcllwraith, Sir Arthur
Palmer, then president of the Legislative Council, and Messrs

F H Hart and E R Drurv Ihe judge submitted 143
questions to the jury

,
and though these were answered generally

in favour of the defendants, judgment was entered largely for

the plaintiffs On appeal, heard l>efore a specially constituted

court, presided over by the late Sir William Windeyer of New
South Wales, this judgment was reversed, with costs Lack
of emploxmcnt and a disastrous strike of bush workers para-

lysed the colony in this year The strike began in January at

Logan Downs station, where 200 shearers refused to sign the

Pastoralist-s’ Convention agreement This strike was lemark-

ahlc for the determined and aggressive attitude of the men,
and the firm, though conciliatory, manner in which it was
handled by Mr (afterwards Sir) Horace Tozer, the colonial

secretary, who had to provide militarv forces and artillery to

hold the strikers in check The trouble lasted many months ;

and after it was over a farcically planned plot to seize the

central district and prcndaim a republic was revealed m the

Brisbane Courier As an outcome of this strike, “New
Australia ’’—a settlement on communistic lines—was founded

m Paraguay (qv) The year 1892 was one of gloom and
depression want of money interfered with public works, and
the impending stoppage of Kanaka lalx)ur and the low price of

sugar almost ruined the planters Sir Samuel Griffith then

announced his conversion to the policy of continuing Kanaka
labour for the sugar plantations, and also of land-grant railways*

An act was passed authorizing agreements with companies

for the extension of the trunk lines on this principle
;
but the

measure was unpopular, and no transactions under the act

are recorded Financial depression reached its height in 1893

:

the salaries of ministers and civil servants were reduced, and
drastic retrenchments were made in every department In

February, 107 m. of ram fell at the head of the Brisbane

river, and enormous losses were caused by the resulting floods ;

several vessels, including the Queensland Government gunboat
Paluma, were washed into the Brisbane Botanic Gardens,
and left high and dry when the waters subsided. A second
flood followed and caused further losses Rockhampton,
Bowen, lownsville, and other places also suffered severely
from floods On 13th March Sir Samuel Griffith was gazetted
chief justice, and on the 27th Mr (afterwards Sir) Hugh M.
Nelson became premier and treasurer, and Sir Ihomas
Mcllwraith chief secretary and secretary for railway s. Parlia-
m(nt was dissolved on 3rd April, and after the general elections

the ministry returned with 38 supporters, against Labour,
16, and Opposition ana Independent, 18. During the month
several financial institutions suspended payment, and on
1 5th Ma.y the Queensland National Bank closed its doors.

Parliament was hurriedly summoned to deal with the financial

crisis and the question of the Government funds held by the
Queensland National Bank Treasury notes, issued against
com held by the treasurer, were made legal tender throughout
the colony, an issue of £1,000,000 treasury bills to retire

the treasury notes was authorized, and a senes of acts dealing
with the suspended banks were passed. To assist the un*
employed, labour and co-operative communities were started,

but proved failures An impetus was given to the sugar
industry by the Sugar Works Guarantee Act, which authorized
the treasurer to guarantee debentures issued by companies
for the erection of sugar nulls and plant. In 1894 little legisla-

tion was achieved, the policy of the Government being directed
towards national rehabilitation. In 1895 Thomas M( Ilw raith

left the colony for London, where he died on 17th July 1900
At the general election of 1896 the Labour party slightly

improved its position In that year a committee of investiga-

tion reported a heavy deficit m the affairs of the Queensland
National Bank, and made certain recommendations. In 1897
the bank wa^> reconstructed a second tune upon terms very
favourable to the institution An act was passed granting
powers to a company to construct a railway from the rich

mirung district of Chillagoe to the terminus of the Cairns

railway at Mareeba , at the end of fifty years the State was
to have the right to acquire the line In April 1898 the

Queensla,nd-born statesman, T J Bvrnes, whose early death
in the following September was lamented throughout Australia,

succeeded Sir Hugh Nelson as premier On 24th October
the trial of the three ex-directors of the Queensland National
Bank, Messrs F H Hart, B D INIorehcad and A. B Webster,

was commenced. The prosecution was instituted by the

Government, on the atlvue of three barristers to whom the

report of the committee of investigation into the affairs of the

bank, which sat in 1897, was submitted After a trial lasting

12 da>s, a verdict of “Not guilt> ” was returned. Proposals

for the acquisition of 250,000 acres of land in New Guinea,

made by a syndicate of London capitalists, were provisionally

agreed to, but were eventually rejected, owing to a popular
ouUry raised in the colon> and in New South Wales and
Victoria. In 1896 the first of a senes of factory acts was
passed, and in 1907 Wages Boards were established for fixing

the statutory minimum rate of wages (See Australia )

Federation was a burning question in the neighbouring

colonics during the >ear, but Queenslanders geneially took
little interest m the movement, and the colony was not repre-

sented at the Federal Convention at Melbourne when the

Commonwealth Bill was passed In 1899 Mr (afterwards

Sir J R ) Dickson, who had succeeded Byrnes as premierj was
enlisted on the side of the “ Billites,^’ and in June of that year
an Enabling Bill w^as passed In September the Referendum
supported the act by the narrow majority of 7492 votes on a
poll of 69,484. Towards the end of the second session the

ministry narrowly escaped defeat on the Railway Standing
Committees Bill, and resigned Mr Dawson, leader of the

Labour Opposition, then fqi^med a ministry, and held office

from ist December to 7th Dcoember 1699 He was then

defeated on a motion by R. Philp, and resigned, and Philp
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became premier, and was in power when Queensland joined

the Commonwealth The year was shadowed by the con-

tinuance of a terrible drought, which towards the end of 1900

became so aggravated that the revenue began to fall off, owing

to decreased receipts from railways and land In that year

Philp’s chief policy was the passing of legislation to permit

of the construction of railways by private enterprise The
Labour party offered vigorous opposition

,
but notwithstanding

this a certain amount of progress was made. '1 he Government
appointed Dr Maxwell, an Ameiican sugar expert, to super-

intend the sugar industry in the colony
,

a State school of

mines was established at Charters Towers
,

and the com-
pulsory clauses of the Education Act were put in force for

the first time. Another act of importance was the establish-

ment of a Government land bank. A powerful agitation for

the extension or renewal of the leases of pastoral lands was
raised, but no legislation resulted A suggestion that Sir

Samuel Griffith should retire from the chief justiceship on a
pension of £1750 a year (to be reduced by any emoluments
received), to enable him to enter Pederal politics, fell through
Some important discoveries of coal were made during the year,

and dredging the northern rivers for gold became an established

industry J. R Dickson represented the colony in London at

the conference of Federal delegates in 1900, when the final

details of the Commonwealth were settled Early in 1901 he

was created K C M G
,
but died somewhat suddenly, at Sydney,

on 9th January of that year, shortly after he had been made a
member of the first Federal ministry

Alien Immigration —I he working cUbbcs of Queensland have
always objected to the presence of coloured aliens, and successive
Governments have legislated against indisenminate immigration
into the colony In 1876 Governor Cairns reserved an act imposing
certain disabilities upon Chinese working on goldfields In that
year a poll tax of ;^io was impostd upon Chinese arriving In 1884
another principle was adopted masters of ships v\ere only allowed
to carry to Queensland ports one Chinese for every 50 registtred
tons, and the poll tax was increased to ^^30 In 1888 Queensland
took the lead in summoning an intercolonial confcreiiee on Chinese
immigration, the outcome of which was the adoption of uniform
legislation in the Queensland Aet passed that year the mam
provision was that only one Chinese for every 300 registered tons
should be permitted to be earned to the colony from Chinese ports
The poll tax was then abolished This act was also reserved, but
received the Royal Assent on 5th February^ 1890, after slight

modification had been made
Treaty arrangements with Japan had been carried through by

the Imperial Government, at the initiation of Queensland, under
which the Japanese Government undertook to prevent the emigra-
tion of coolies to the colony

,
and a Pearl Slull risheries Act v^as

passed in 189s; placing restnctions upon the accjuisition of vested
interests in the industry by Japanese and other aliens At Federa-
tion eight acts—two Imperial and six local—regulated the importa-
tion of Kanakas from the South be is that of 1880 was the basis
of the system under which Kanakas were recruited in the islands,
brought to the colony in schooners employed there, and rcturneel
to their homes at the end of their three years’ engagements The
1884 act confined Kanakas to field work In December 1884 a
Royal Commission was appointed, consisting of Messrs W Kinnaird
Rose, J F Buckland, and Hugh M Milman, to report upon the
system of recruiting Kanakas Following the report of the Com-
mission, which was in effect that many islanders had been recruited
“ by force and fraud " Sir Samuel Gnfhth, then premier, introduced
the important Pacific Island Labourers Amendment Act of 1885,
which stopped the importation of Kanakas after 1890 It was

—

and IS—an article of faith with the working classes that white
labour could be utilized for sugar cultivation Yet from the passing
of the act the sugar industry began to decay, no fresh capital was
put into it, plantations dwindled down in value 50 to %,
nulls were closed, and the magnificent industry threat'^ned to die
out Sir Samuel Griffith, being converted by these signs of the
times from his position that sugar could flourish in the colony without
coloured labour, issued on 12th February 1892 his " Manifesto to
the People of Queensland,” in whicli he acknowledged that to
prevent the collapse of sugar-growing it was necessary to resume
the immigration of Polynesians 1 his manifesto was the forerunner
of the i8q2 act, which reintroeluced Kanaka labour. Since this
time there has been no further State legislation on the subject, but
the Federal Parliament has dealt with the matter (see above)
Land Legtslaiton —In Queensland’s early days, with the pre-

dominance of the squatting class, the lands were freely leasc'd in
large blocks for sheep and cattle grazing The squatter furnished
50 % of the public revenue with his rents, and opened up

the great interior by his pioneering enterprise As, however,
population increased, the necessity for the agriculturist arose, and
It oecame requisite to legislate in the interests of the small holder
Successive Queensland Grovernments have had some of their hardest
work in adapting their land legislation to the needs of the community

,

recent policy being to reduce largo estates and place the cultivatoi
on the soil At separation from New South Wales the holding of

land was regulated by Orders in Council, under an Imperial act of
1846 untransferable leasts of “ runs foi fourteen years were
issued, the minimum size of the run was measured in sheep-carrying
capacity—4000 sheep being the least number, and lio the minimum
rent I he lessee was able to buy up his holding in Ifiocks of 1 60 acres
at a time, /i per acre being the minimum price, and was entitled
to a renewal of his lease at its c xpiry 1 he minimum lease principle

shut out the small agiiculturist The first leading acts passed by
Queciibland wtre the Crown Lands Alienation Act of 1868, dealing
with the settled districts, and the Pastoral Leases Act of 1869,
dealing with the unsettled districts— these divisions were fixed
by the first-named measure The “resumption” pnnciple was
introduced by the 1868 act lands in the settled districts were
resumed after twelve months fiom the passing of the measure, and
lessees were gi anted leases of half of their holdings foi ten years

,

the other moiety was thrown open for settlement 1 he 1869 act

granted new' leases for twenty-one years at practically the same
low rentals, but 10 % was added to the rent after each period
of seven years

,
the area of a run w'as fixed at from 23 to 100 sq m

This act greatly pleased the squatters In 1884 Dutton
Act W'as passed Its importance hes in its dealings with the i 80q
act leases on their cxpir\ the State resumed from one-{]uarter
to one-half of the area as ciown lands, which weie thrown open to

selectors, and new leases of from ten to fifteen ycais were granted
for the balance Grazing farms (20,000 acres) and agricultural
farms (1280 acies) were established This measure was very
unpopular with the squatters With the act of 1897 if forms the
basis e>f the existing land regulations of Queensland Under the

1897 act the passing of the land into the hands of agt iculturists

was further markeei by the creation ol agricultural homesteads
(160, 320, or 640 acres), giazing homcstcacls (20,000 acres), scrub
selections (10,000 acres), and unconditional selections (1280 acres)
Some of these classes of selections could be purchased right out,

and all w'crc leased at extremely moderate latcs Sales of country
lands were established Two measures were passed, in 1894 and
1897—the Agricultural I ands Purcliases Acts— under which the
State was authorized to purchase suitable estates of specnlly fertde
land already alienated, to be cut up and thrown open as agricultural
farms these measures confirmed Quetnsland’s determination to
encourage agriculture Owing to the expiration of pastoral leasts
and the fact that no legislation existed for their renewal foi a term
long enough to encourage the investment of capital, a formidable
agitation prevailed in the colony the lessees bitterly complaining
of the uncertainty of their tenure 1 he British Australasian
Society was formed in Great Britain, to protect the interests ot

British capital invested in the pastoral industry in Queensland
In 1900, out of the total Queensland area of 427 838 080 acres no
less than 411,793,786 acres remained in the hands of the State
unalienatcd ( f f ( r )

QUEENSTOWN, a town of the Cape province, South Africa,

in the upper valley of the Great Kei river, 155 m. by rail N W
of East London Pop (1904) 9616, of whom 4157 were
white Founded in 1853 and named after Queen Victoria,

it was laid out in an unusual form From each angle of a
central hexagonal-shaped open space there runs one of the

mam thoroughfares This arrangement was adopted to

facilitate defence in case of an attack by Kaffirs, Queenstown
at the time of its foundation being a border settlement Up
to 1868 the burghers held their lands on a military tenure
It contains several fine buildings, including the town hall,

court-house and public offices and the Anglican church of

St Michael Many of the streets are lined with oaks and
blue gums Situated on the Karroo, at an elevation of 3500 ft

,

between the Stormberg and Amalola Mountains, it is the centre

of a wheat and sheep-rearing district, and is a busy commercial
town The climate is healthy, and Queenstown has a reputa-

tion as a sanatorium

QUEENSTOWN, a town of Montagu county, Tasmania, on
the Queen river, 23 m. by rail by Strahan, and 353 m W of

Hobart It is the centre of the Mount Lyell mining district

and has numerous smelting works, brick-works, and sawmills.

The county is mountainous and finely wooded Pop. (1901)

5051 , of the district, 10,451.

QUEENSTOWN (formerly Cove of Cork), a seaport, watering-

place, and naval station of county Cork, Ireland, picturesquely

situated on the south side of Great Island, on the slope of an
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eminence rising abruptly above Cork Harbour. Pop (1901) I and a great bell tower, with a fine bronze bell, sounded to

7909 It IS 12 m E S IC of Cork and 177 m S W of Dublin

by the Great Southern & Western railway It consists

chiefly of terraces rising one above another with wide streets

and handsome houses On account of the mildness of the

climate it is frequented by visitors both in summer and winter

Previous to the American War, Cove of Cork was a small fishing

village, but it subsequently increased rapidly It received

its present name on the occasion of the visit in 1849 of Queen
Victoria, being her first landing-place in Ireland 1 he town
IS governed by an urban district (.ouncil 'Ihe harbour which

IS defended by the Carlisle and C'amden Forts at its entrance,

and by Fort Westmoreland on Spike Island, can shelter a large

fleet Spike, Rock\ and Ilaulbowline islands arc used in

the formation of a government dock)ard, which with the

adjoining victualling yard covers an area of 55 acres Ihere
IS an enclosed basin 9 acres in extent, with 32 ft. 8 in depth
over the sill at high-water spring tides

,
and a dry dock at its

southern end has a length of 408 h on the blocks Queenstcjwn

IS a port of call for American mail steamers, and the mails are

transmitted overland by express trains
,

it is also a port of

embarkation for colonial troops, and a government emigration

station The admiral’s flagship is statumed here Ihe oldest

}^acht club in the United Kingdom, the Koval Cork (founded

in 1720 as the Cork Harbour Watei Club), has its headquarters

here, with a club-house, and holds an annual regatta Among
the principal buildings are the modern Catholic cathedral of

St Colman for the diocese of Cloyne, designed by A W Pugin,

and the Protestant Episcopal church for the united parishes

of Clonmel and Temple Rohm A fine promenade, over a

mile in hmgth, connects Queenstown with Riishbrook, a
favourite watering-place The picturesque shores of the

harbour are dotted with countrv residences and v illage-resorts,

such as Crosshaven and Church Bay
QUELPART (Chai-]u), an island to the south of Korea,

used as a Korean penal settlement It measures 40 m from
E to W and 17 from N to S It rises gradually from the

seaboard, is heavily wooded and is cleared lor cultivation to

a height of 2000 ft d'here are several crateriform hills, and
Hah San (Mount Auckland) has an altitude of ft The
island IS entirely volcanic, and the soil is finely disintegrated

lava Broken black lava forms the beach, and blocks of it

are the universal building material There is no good drinking

water The flora and fauna are scarcely investigated Pines

of three species, jumpers, larches, oaks, maples, willows and
the Thuja Orientahs have been identified The known fauna

(ompnsc boars, bears, deer, swans, geese, pheasants and
quail The roads are scarcely passable bridle tracks Quelpart

was introduced to European notice by the Dutchman, Hend*'ik

Hamil, who was shipwrecked there m 1653
The estimated population is 100,000, Korean by race,

language and costume There are about ninety villages I he
valleys and slopes are carefully cultiv^ated in fields divided

by stone walls, and produce beans, peas, sweet potatoes,

Russian turnip radish,” barley, a little rice and millet, the

last being the staple article of diet. Nuts, oranges, limes and
plums arc grown Small but strong ponies are bred for export,

and small cattle and pigs for home use Apart from agriculture,

the industries consist in the manufacture of fine bamboo hats

and mats, and wooden combs for export and local use For
Ashing the islanders use double-decked raft boats, similar

to those of southern Formosa. Their lucrative pearl fisheries

have been practically monopolized by the Japanese, who use

proper diving apparatus A v^aluable product is a species of

clam, the shell of which furnishes a specially iridescent mother-
o’-pearl, which the natives barter with the Japanese for inlaying

lacquer. European goods are not imported, but Japanese
articles find ready barter. There are no markets, and only a

few poor shops.

Chu-sung, the capital and seat of government, a few miles

from Port Pelto, has a black lava wall 25 ft. high, with three

gates and towers
,
an imposing audience-hall m Chinese stvle ;

drive off “ evil dragons ” Its population is estimated at

16,000 The governor has a hereditary army for coercive

purposes The uniform is a complete suit of mail, with a
helmet, from which leather curUins fall over the shoulders
The weapons are equally antique

There are no good harbours, and the only anchorage for

large vessels is Tai-chung, or Yung-su, at the east end, with

9 to 13 fathoms of water Pelto has ancient breakwaters
foi the protection of small boats, erected, as many believe, by
the Alongol conqueror, Kublai Khan, who in 1273 built on
Quelpart one hundred ships for the invasion of Japan
QUENSTEDT, FRIEDRICH AUGUST VON (1809-1889),

German geologist and palaeontologist, was bom at Eislebcn in

Saxony on the 9th of July 1809 He was educated at Berlin,

and after having acted as assistant in the mineralogical museum
he was appointed professor of mineralogv and geognosy in the
university of lubingtn in 1837, a post which he occupied until

his death His earlier work related chiefly to crystallography

and mineralogy, on which subjects he published text-books
that were widely used He became distinguished for his

researches on palaeontology and especially for those on the

fossils of the Jurassic s\stcm The museum at Tubingen owed
Its establishment to his exertions He died at Tubingen on the

2 1 St of December 1889.

His chief publications were Mithode dev Krystallographie

(1840), Das Flozgtbirgt \V urttembergs (184D , Petrefactenkunde
DentschUnids (7 vols and atlases, 1846-84) , Die Cephalopoden
(1846-49), Handhuch dev PitYcfacienkunde {2 vols, 18^2, ^rd ed
1882-85), Dtr Jura (2 vols, 1858), Uandbuch dir Mineralogie
(1855 ^rd ed ^'^77),Die 4 mmoniten dcs Schwahischen /i/rn (1883-84)
Obituary by W, T Blandford, (2imW Joiirn Gcal Soc vol xlvi 1890

QUENTAL, ANTHERO DE (1842-1891), Portuguese poet,

was born on the island of St ATichael, in the Azores, on the

iSth of April 1842 He studied at the university of Coimbra,
and soon distinguished himself by unusual talent, as well as

turbulence and eccentricity He began to write poetry at an
early age, chiefly, though not entirely, devoting himself to the

sonnet After the publication of one \ olume of verse, he entered

with great warmth into the revolt of the young men which
dethroned ( astilho, the chief living poet of the elder generation,

from his place as dictator over modern Portuguese literature.

He then trav clkd, engaged on his return in political and ‘socialistic

agitations, and found his way through a senes of disappointments

to the mild pessimism, a kind of Western Buddhism, which
animates his latest poetical productions His melancholy was
increased by a spinal disease, which after several years of retire-

ment from the w^orld, eventually drove him to suicide in his

native island, on the nth of September 1891 Anthero stands

at the head of modern Portuguese poetry after JoSlo de Deus,

klis principal defect is monotony—his own self is his solitary

theme, and he seldom attempts any other form of composition

than the sonnet On the other hand, few poets who have
chiefly devott'd themselves to this form have produced so large

a proportion of really exquisite work The comparatively few

pieces in which he either forgets his doubts and inw'ard conflicts,

or succeeds in giving them an objective form, are among the

most beautiful in any literature Ihe purely introspective

sonnets are less attractive, but cquall} finely wrought, interesting

as psychological studies, and impressive from their sincerit>

I
His mental attitude is well described by himself as “ the effect

I

of Germanism on the unprepared mind of a Southerner ” He
had learned much, and half-learned more, which he was unable

to assimilate, and his mind became a chaos of conflicting ideas,

settling down into a condition of gloomy negation, save for the

one conviction of the vanity of existence, which ultimately

destroyed him A healthy partu ipation in public affairs might

have saved him, but he seemed incapable of entering upon any
course that did not lead to delusion and disappointment The
great popularity acquired, notwithstanding, by poetry so

metaphysical and egotistic is a testimony to the artistic instinct

of the Portuguese.

As a prwe writer Quental displayed high talents, though he
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wrote little. His most important prose work is the Con-

sidera^des sobre a phtlosophta da hulona Itierana Portugueza,

but he earned fame by his pamphlets on the Coimbra question,

Bom senso e bom goslo, a letter to Castilho, and A digmdade
das Ultras e htteraiuras offictaes

His fritnd Ohvtira Martins edited the Sonnets (Oporto, 1886),

supplying an introductory essav
,
and an interesting collection of

stiidus on the poet by the leading Portuguese writers app(-ared in

a volume entitled Anthero de Quental In Memoriam (Oporto, 1896)
The sonnets have been turned into most European languages

,
into

English by Edgar Prestage {Anthcro dt Quental, Stxty-four Sonnets,
London, 1804) together with a striking autobiographical letter

addressed by Quental to his German translator, Ur Storck

QU]i:RARD, JOSEPH MARIE (1797-1865), French biblio-

grapher, was born at Rennes on the 25th of December 1797.

He was appi enticed to a bookseller m his native town, and was
sent abroad on business. He remained in Vienna from 1819 to

1824, and there drew up the first volumes of his great work,

La France lUteraire, ou Dictionnaire btbliographique de^ savantsy

hislonenSy el gens de lettres de la France, (10 vols
, 1826-1842),

dealing especially with the i8th and early 19th centuries, which

he was enabled to complete by a government subsidy granltd by
Guizot m 1830, and by the help of the Russian bibliophile Serge

Poltoratzky. The firm of Didot, who were his publishers, took
out of his hands the Litthature Jranfaise contemporaint with

which he had intended to complete his work, and placed it

with Ch Louandre and F Bourqudot Querard avenged
himself by pointing out the errors of his successors In spite

of his claims Querard was unable to secure a position in any of

the public libraries He died in Pans on the 3rd of December
1865.

Among his other works arc J es supcrchirics lilturaires dSvotlSes

(5 vols, i845-«;6), Btbltographit fa Menatstenne (1849), Dtciton-

natte de<: ouvrages^polyonymcs ct anonytnes dc latitUraiiire francatsc,
/70a- (184^-47) ,

an additional volume to La PrdncC ItUSratrc

entitled ficrivain^ pKcudonymcs, (1854-56) See Mar [ozon
d’Lrquar, Quhard, in La trance litUratre (1854), vol m
QUERCITRON^ a yellow dyestuff obtained from the bark of

the quercitron oak, Querens tmctoria, a fine forest tree indigenous

in North America, 'fhe name is a shortened form of “ querci-

citron/’ from Lat quercus, oak, and “ citron/’ and was invented

by Dr Edward B.ancroft (1 744-182 1), who by act of parliament

in 1785 was granted special privileges in regard to the importa-

tion and use of the substance The dyestuff is prepared by
grinding the bark in mills after it has been freed from its black

epidermal layer, and sifting the product to separate the fibrous

matter, the fine yellow powder which remains forming the

quercitron of commerce. The ruddy-orange decoction of quer-

citron contains qucrcitannic acid, whence its use m tanning,

and an active dyeing principle, quercitrin, CoiHooOjo The
latter substance is a glucosidc, and in aqueous "solution under
the influence of minerdl acids it yields quercetin,

which IS precipitated, and the pentoside rhamnose Quercetin
IS a crystalline powder of a brilliant citron yellow colour, entirely

insoluble m cold and dissolving only sparingly in hot water, but
quite soluble in alcohol Either by itself or in some form of

Its glucoside quercitrin, quercetin is found in several vegetable
substances, among others in cutch, m Persian berries {Rhanmns
calharticus), buckwheat leaves {Polygonum Fagopyrum), Zante
fustic wood {Rhus Cotwus), and in rose petals, &c Quercitron
was first introduced as a yellow dye in 1775, but it is principally

used in the form of flavin, which is the precipitate thrown down
from a boiling decoction of quercitron by sulphuric acid.

Chemically, quercetin is a member of a fairly extensive class of

natural colouring matters derived from phenyl benzo-y-pyrone
or flavone, the constitution of which followed on the researches

of St von Kostanccki, A. G Perkin, Herzig, Goldschmidt and
others. Among the related colouring matters are chrysm
from poplar buds, apigenin from parsley, luteolin from weld and
dyers’ broom, fisetin from young fustic and yellow cedar,
galangm from galanga root, and myncetm from Myrtca Nagi
QUBRCY (I^t pagus Caturctnus, Fr. Cahorstn), a county

in France before the Revolution. The name is taken from
that of a Gallic tribe, the Cadurci, and was applied to a small

district watered by the Dordogne, the Lot and the Tarn. It

was bordered by Limousin, Rouergue, Amnagnac, P^rigord and
Agenais In the middle ages it was divided into upper, or

black, Quercy, and lower, or white, Quercy, the capital of the
former being Cahors and of the latter Montauban. Its two
other chief towns were Figeae and Moissac Ecelesiastically

It was included almost entirely m the diocese of Cahors until

1317, when a bishopric for lower Quercy was established at

Montauban. Judicially it was under the authority of the

parlement of Bordeaux
,
for financial purposes it was part of the

generahte of Montauban The estates of the county had the

bishop of Cahors for president
,
other members v/ere the bishop

of Montauban and other ecelesiastu s, four viscounts, foui barons

and some other lords and leprcsentativcs of eighteen towns
Under the Romans Quercy was pait of Aquiiania prtma, and

Christianity was introduced therein during the 4lh century.

Early in the 6th century it passed under the authority of the

Franks, and in the 9th century was part of the Prankish

kingdom of Aquitaine At the end of the loth century its

rulers were the powerful counts of Toulouse During the

wars between England and Prance in the reign of Henry II
,

the English placed garrisons in the county, and by the treaty

of Pans in 1259 lower Quercy was ceded to England Both the

king of England and the king of France confirmed and added
to the privileges of the towns and the district, each thus

hoping to attach the inhabitants to his own interest In 1360,

h> the treaty of Bretigny, the whole county passed to England,
but m 1440 the Pmghsh were finally expelled In the 16th
century Quercy was a stronghold of the Protestants, and the

scene of a savage religious warfare The civil wars of the

reign of Louis XIII centred around Montauban Quercy
was early an industrial district It gave its name to

cadurcum, a kind of light linen, and the bankers of Cahors

were famous
QUERji^TARO, a city of Mexico, capital of the state of

Quer^taro-Arteaga, 152 m by rail N W. of the national capital.

Pop (1900) 33,152, including a large Indian element QucrcTaro

is served by the Mexican Central railway 'Ihe city stands

on a plain at the foot of the Cerro dc las Campanas, 6168 ft

above sca-level Among the important buildings art the

Cathedral (said to have been built originally about 1535, and
subsequently restored at various times), the Iturbide theatre

(in which occurred the trial of Maximilian), the government
offices, the federal palace and the churches of Santa Rosa,
Santa Clara and San Augustin Ihe federal palace and the

church of Santa Rosa are examples of the work of the celebrated

Mexican architect, Francisco Eduardo de Tresguerras (1765--

1833)7 restored the church of Santa Clara also Ihe
glided wood carvings of Santa ( lara are noteworthy

,
and

in the courtyard of the federal palace there arc other specimens

of the same work The water-supply is brought over a fine

aqueduct 5 m long, dating from i8th century. Among
manufactures arc cottons, woollens, pottery and ironwares

Quer^taro has one of the oldest and largest cotton factories

in Mexico, employing about 2000 operatives, and maintaining
a small pnvate military force for protection. It was built

m the days when brigandage held the whole country in terror,

and was strongly fortified and provided with artillery and
garrison The latter was also used to escort pack trams of

goods and suppliCvS before the building of the railway This
old factory has also played its part in the civil wars of the

country since 1840, becoming a fortress whenever Quer^taro

became involved in military opeiations

Queretaro occupies the site of an Otomie Indian town dating

from about 1400 It was captured by the Spaniards in 1531

and was raised to the rank of a city in 1655 It was the scene

of a revolutionary outbreak against Spam in 1810. In 1848
a Mexican congress met here to ratify the treaty of peace with

the United States, and in 1867 Queretaro was the scene of

Maximilian’s last stand against the republicans (under Escobedo),

which remiltod in hjs capture and subsequent execution on
the Cerro de las Campanas just N. of the city.
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QUERETARO-ARTEAGA» a central state of Mexico, bounded

N. by San Luis Potosi, E by Hidalgo, S.E by the state of

Mexico, S by Michoacan and W. by Guanajuato
,

aresa, 3^56
sq m Pop. (1900) 232,389, largely Indian The state belongs

to the elevated plateau region, with its scmi-and conditions

Ihe N part of the state is traversed fiom E to W by the

wooded Sierra Gorda, whose spurs reach southward to the

central districts 'Ihe central and S parts are covered by
plains, broken by low hills The rivers are small and flow

chiefly to the San Juan, a part of the Panuco drainage ba>in

'fhere are some small lakes and swamps and a number of

mineral springs. Sugar, cotton, Indian corn, beans and
considerable quantities of wheat are grov/n, but agriculture

IS largely hampered by the uncertainty of the rainfall The
chief wealth of the state is in its mines vSilver, gold, copper,

mercury, lead, tin, antimony and precious stones are found,

in some cases in very rich deposits The richest mining

districts are those of Cadereyta and Tollman, where there

are metallurgical works for the reduction of ores. 'Ihe Mexican

('cntial and Mexican National railways cross the S end of

the state and afford transportation facilities for the agricultural

districts, hut the mining districts of the N are still dependent

upon old methods The capital of the state is the historic

c ity of Quer^taro (</ v ),
and other important towns, with their

populations in 1900, are San Juan del Rio (8124), Landa (about

7000) Ahuacatlan (5929 m 1895), Jalpan (about 6000), and
'lolimAn, celebrated for its opals

QUERFURT, a town of Germany, in the province of Prussian

Saxony, situated in a fertile countiy on the Querne, 18 m
W from Merseburg, on a branch line from Oberroblingen

Pop (igos) 4884 Its chief industries are sugar-refining,

lime-burn ing and brewing Querfurt was for some time the

capital of a pniKipality which had an area of nearly 200 sq m
and a population of about 20,000 The ruling family having

become extinct in T496, it passed to that of Mansfcld In

1635, b\ the peace of Prague, it w'os ceded to the elector of

Saxony John George I ,
who handed it over to his son Augustus

of Saxe-Weissenfels
,
but m 1746 it was again united with

electoral Saxony It was incorporated with Prussia m 1815
Sco Sclinoulci, Quirfurtcr Stadt- lUid Kret^chrnntk (Qiurfiirt, 1902)

QUERN, the primitive form of hand-mill for grinding corn,

consisting of two flat circular stones
,

the lower stone, often

shaped with a nm, has a wooden or metal pm in the centre

which passes through a hole in the upper stone
,

the worker

pours the grain through the hole with one hand, revolving the

upper stone with the other by means of a peg fixed to one

side The Old English woid is eweorn
,

it is a word common
to 'leutomc languages, cf Du kweern, Swed qvarn and various

forms in Old German
,

cognate words are found in Slavonu

languages pointing to a pre-Aryan root It is not related to
“ churn.'" (See Flour )

QUESADA Y MATHEUS, JENARO DE (1818-1889), iST

Marquis of Miravalles, Spanish soldier, was born at

Santander, on the 6th of February 1818 He was a son of

General Vicente Quesada, a Conservative officer who was

murdered and atrociously mutilated m the sticcts of Madrid

by a revolutionary mob in the early days of Queen Isabella’s

reign As Quesada l^ielonged to an ancient family connected

with the dukes of Fernan Nune/, he was made a cornet when
only SIX years old, was educated at the seminary for nobles

and in 1833 was promoted lieutenant in the ist P"oot Guards

He served from 1833 to 1836 against the Carlists When his

father was assassinated in 1836 he resigned, went to France,

got employment in a merchant’s office and was only induced

to return to the army in 1837 by his relatives, who got him u
company in the guard:. He distinguished himself often m
the Carlist war, but his promotion was slow, and he declined

to have anything to do with politic's He confined himself

to his duties as a soldier, always fighting on the side of govern-

ments against Carlist, Republican and Progressist risings

He only became a general of division in 1853, and at the head

of the Madrid garrison he fought hard 10,1.854 to avert the
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tnumph of Espartero, O’Donnell and Duke, who publicly
recognized his gallant conduct When the v.ar in Morocco
broke out, Marshal O’Donnell gave Quesada the command
of a division, which played so conspicuous a part in that
( ampaign and at the battle of \\ ad cl Ras that its commander
was made lieutenant-general and grand cross of Charles 111

He w^as dircctor-gcneral ol the (ivil Guard when the military
rebellion of the 22nd of June 1866 broke out in Madrid, and
after he had been wounded in the leg he remained at the head
of the loyal troops until the insurgents were crushed He did
not accept any military post duiing the revolution until Marshal
Serrano in 1874 offered him the direction of the staff, and he
only accepted it after dearly sUting that he was a royalist

anci partisan of Alfonso XII In his long and brilliant career

he never swerved Irom his steadfast resolve never to be mixed
up m any political or military intrigues or pronunciumicntos
—to use his own words, “ not even to restore my king ” As
soon as the king was rtstortd, the government of Sehor
Canovds made Quesada first gcneral-in-chief of the army of

Central Spain, and in February 1875 gcneial-in-chief of the
army of the North W ith the assistance of another officer

who aLo had never dabbled m pronunciamientos, General

O’Ryan, Quesada restored discipline in the armies confionting
Don Carlos, and for twelve months concerted and conducted
the operations that forced the pretender to retire into trance
and his followers to lay down their arms 'Ihe government
confided to the marquis of Miravalles the difficult task of ruling

the northern provinces for several years after the war, and he
succccde<l in conciliating the s>mpathies of the Basques and
Navarrese, though the penalty of their last rising had been the

loss of most of their ancient liberties or fueros Quesada was
made marquis of Miravalles, grandee after the war, minister

of war in 1883 senator 1 hough he was a strict, stern

disciplinarian of the old school and an unflinching Conservative,

Catholic and ro)alist, even his pohtiral and military opponents

respected him, and were proud of him as an unblemished t}pe

of the Castilian soldier and gentleman He died at Madrid
on the 19th of January 1889, and was given full military

honours. (A E H )

QUESNAY, FRANQOIS (1694-1774), French economist, was
bom at Mercy, near Pans, on the 4th of June 1694, the son of

an advocate and small landed proprietor Apprenticed at

the age of sixteen to a surgeon, he soon went to Pans, studied

medicine and surgery there, and, having qualified as a master-

surgeon, sctthxl down to practise at Mantes In 1737 he was
appointed perpetual sec retary of the academy of surgery founded

by Frangois k PevTonie, and became surgeon in ordinary to

the king In 1744 he graduated as a doctor of medicine,

he became physician in ordinary to the king, and afterwards

his first consulting physician, and was installed in the palace

of Versailles His apartments were on the entresol, whence
the Reuniofis de Ventresol received their name Louis XV.
esteemed Quesnay much, and used to call him his thinker,

when he ennobled him he gave him for arms three flowxrs of

the pansy {pensee), with the motto Propter excogttaitomm mentis.

He now devoted himself principally to economic studies,

taking no part in the court intrigues which were perpetually

going on around him About the >car 1750 he became
accjuainted with Jean C M. V dc Gournay (17 12-1759), who
was also an earnest inquirer m the economic field, unci round
these two distinguished men was gradually formed the plnlo-

sophic sect of the ilconomtsies, or, as for distinction’s sake they

were afterwards called, the Phystocraie^ 'Ihe most remark-

able men in this group of disciples were the cider Mirabeau

(author of IJAnu des hommesy 1756-60, and Phtlosophie

rurale, 1763), Nicolas Baudeau (introduction a la phtlosSpJiu

econonnquey 1771), G. F, Le irosne {De Vordre social, 1777),

Andre Morellet (best known by his controversy with Galiani

on the freedom of the corn trade), Mercier Lanvkro and

Dupont dc Nemours Adam Smith, during his stay on the

continent with the young duke of Buccleuch in 1764-66, spent

sqrae tune m Pans, where he made the acciuamtunce of
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Quesnay and some of his followers

,
he paid a high tribute to

their scientific services in his Wealth of Nations Quesnay
died on the i6th of December 1774, having lived long enough

to sec his great pupil, Turgot, in office as minister of finance.

He had married in 1718, and had a son and a daughter
,

his

grandson by the former was a member of the first Legislative

Assembly.

Ihe publications in which Quesnay expounded his system were
the following —two articles, on “ Fcrmicrs " and on “ Grams,"
in the Encyclopidie of Diderot and D’Alembert (175O, 1757) ,

a
discourse on the law of nature in the Phystocralte of Dupont do
Nemours (1768) ,

Maximes gdnhales de ^ouvernement konomique
d'un Yoyautne agncols (1758), and the simultaneously published

Tableau Sconomique avec son explication, ou extrait des honomies
royaleik de Sully (with the cclcbiated motto, “ Pauvres paysans,

pauvre royaunK’
,

pauvre royaume, pauvre roi ’’)
,

Dialogue sur

\e commerce it les travaux des artisans^ and other minor pieces

The Tableau Sconomique, though on account of its dryness and
abstract form it met with little general favour, may be eonsiderod

the principal manifesto of the school It was regaukd by the
followers of Quesnay as tntillod to a place amongst the foremost
products of human wisdom, and is named by the eldei Mirabeaii,

in a passage cpioted by Adam Smith, as one of the three great

inventions which have contributed most to the stability of political

societies, the other two lx mg those of writing and of monty Its

object was to exhibit by means of ceitam formulas the way in which
the products of agriculture which is the only souice of wealth
would in a state of perfect liberty be distributed among the several

classes of the community (namely, the productive classes of the

proprietors and cultivators of land, and the unproductive class

composed of manufactuicrs and merchants), and to represent by
other formulas the modes of distribution which take place under
systems of Governmental restraint and regulation, with the evil

results arising to the whole society from different degrees of such
violations of the natural order It follows from Ouesnay's theoretic

views that the one thing deserving the solicitude of tlic practical

economist and the statesman is the increase of the net pioduct

,

and he infeis also what Smith afterwards affirmed, on not cjuitc

the same ground that the interest of the landowner is " strictly

and indissolubly connected with the general interest of the society
”

A small edition de luxe of this work with other pieces, was printed

m 1758 m the palace of Versailles under the king’s immediate uiper-

vision, some of the sheets it is said, having Ixjcn pulled by the royal

hand Already in 1707 the book had disappeared from circulation,

and no copy of it is now procurable^ but the substance of it has
been preserved m the Imt des horn ms of Mirabcau and the Physio-

criatie of Dupont de Nemours
His economic writings are collected m the 2nd vol of the Prtnet-

paux Sconomtstes, published by (juillaumin Fans, with preface
and notes by Euge'nc Dane, also his (Euvres iconomiques et phtlo-

sophtques were collected with an introduction and note by Aug
Oncken (Frankfort, 1888)

,
a facsimile reprint of the Tableau

Sconomique from the original MS was published by the Hntish
Economic Association (London, 1805) 11 is other writings were
the article “ I^vul* nec " in the IZncyclopidie, and Recherches sur

VSvidence des veriUs gSomStriaues with a Pro'jet de nouveaux SUments
de gSomStrie 177 j Quesnay s tloge was pronounced in the Academy
of Sciences by Grandjeaii de Pouchy (see the Recueil of that Acadi my,

1774, P *34) See also F J Marmontcl, MSmotres , MSmoires de
Mme du Jlaus^et

,

H Higgs, The Physiocrats {London, 1897)

QUESNEL, PASQUIER (1634-1719), French Jansenist

theologian, was bom m Pans on the r4th of July 1634, and,

after graduating in the Sorbonne with distinction in i6j> 3,

joined the French Oratory m 1657 'Fhere he soon became
prominent

,
but his Jansenist sympathies led to his banish-

ment from Pans in 1681 He took refuge with the friendly

Cardinal Coislin, bishop of Orleans
,

four years later, however,

foreseeing that a fresh storm of persecution was about to

burst, he fled to Brussels, and took up his abode with Antoine

Arnauld (qv) There he remained till 1703, when he was
arrested by order ot the archbishop of Malines After three

months’ imprisonment he made a highly dramatic escape,

and settled at Amsterdam, where he spent the remainder of

his life After Arnauld’s death in 1694 Quesnel was generally

regarded as the leader of the Jansenist party
,

and his

Reflexions morales sur le Nouveau Testament played almost
as large a part in its literature as Jansen’s Augustinus itself

As its title betokens, this was a devotional commentary on
the Scriptures, wherein Quesnel managed to explain the aims

and ideals of the Jansenist party better than any earlier writer

had done, and it accordingly became the chief object of

Jesuit attack It appeared m many forms and under various

titles, the original germ going back so far as 1668 ;
the first

complete edition was published in 1692. The bull Untgemtus,
in which no fewer than 101 sentences from the Reflexions morales

were condemned as heretical, was obtained from ( lement IX.
on the 8th of September 1713 Quesnel died at Amsterdam
on the 2nd of December 1719

See also Mmt Albert Le Roy, Un Janseniste en exit (Paris,

1900) ,
and Maulvault, Repertoire de Port Royal (Pans, 1902)

(St C)

QUETELET, LAMBERT ADOLPHE JACQUES (1796-1874),
Belgian astronomer, meteorologist and statistician, was born
at Ghent on the 22nd of February 1796, and educated at the

lyceum of that town In 1819 he was appointed professor of

mathematics at the athenaeum of Brussels
,

in 1828 he became
lecturer at the newly created museum of science and literature,

and he continued to hold that post until the museum was
absorbed in the free university in 1834 In 1828 he was
appointed director of the new royal observatory which it had
been decided to found, chiefly at his instigation Ihe building

was finished m 1832, and the instruments were ready for work
in 1835, from which date the observations were published in

4to volumes {Annales de VObservatotre Royal de Bruxelles),

but Quetelet chiefly devoted himself to meteorology and
statistics From 1834 he was perpetual secretary of the

Brussels Academy, and published a vast number of articles

in its /Iw//c//w,asalso in his journal, Corvespondance mathematique

et physique (ii vols
, 182s -^9) He died at Brussels on the

17th of Fehiuury 1874 His son Ernlst Quetei et (1825-78),

was from 1856 attached to the observatory, and on his death
succeeded him as director He made a great number of

observations of stars with proper motion

QiuUlets astionomical papers refer chiefly to shooting stars

and similar phenomena He organised extensive magnctieal and
meteorological observations, and in 1839 he started regular ob-
sirvations of the penoehcal phenomena of vegetation especially the
flowering of plants The results are given in various memoirs
published by the Brussels Academy, and m his works le cUmat
de la Belgique and Sur la physique du globe (the latter foims vol
xiii of the Annales, 18O1) He is, however chiefly known by the
statistical investigations which occupied him from 182^ onward
In 18 js he published his principal work Sur I'homme et le dheloppe-
mint dc ses faculty, ou essai de physique soexale (2nd ed

, iHGg),

containing a resume of his statistical icscarches on the develop-
ment of the physical and mtellectiial qualities of man, and on the
" average man both physically and intellectually considered In
1846 he brought out his Lettres d S A R le duo regnant de Saxe-
Coburg et Gotha sur la throne des probahtlxUs appliqtide aux sciences

morales et politiaues (of which Sir J Herschcl wrote a full account
111 tiK Cdtnburgh Review), and in 1848 Du sysUme social et des lois

qui le rigissent In these woiks he shows how the numbers re-

pres( nting the individual qualities of man arc grouped round the
numbers referring to the "average man" in a manner exactly
corresponding to that in which single results of obsei*vation arc
grouped round the mean result, so that the pimcipks of the thcoiy
of probabilities may be applied to statistical researches on the
subjects Ihese ideas arc further developed m various papers m
th( Hulletin and m his L'AnthropomHrie, ou mesure des diffdrentes

faculUs dc Vhomme (1871), in which he lays great stress on the
universal applicability of the binomial law, —according to which the
number of cases m which, for instance, a certain height occurs
among a large number of individuals is represented by an ordinate
of a curve (the binomial) symmetncally situated with regard to
the ordinate repre^sentmg the mean result (average height) A
detailed Essai sur la vie et les travaux de L A J Quetelet, by his

pupil and assistant E Madly, was published at Brussels in 1875

QUETTA, the capital of British Baluchistan, India, which
also gives its name to a district It rose to prominence in

1876, when Sir Robert Sandeman founded a residency there

The name is a variation of the word kwat-kot, signifying a

fortress, and the place is still locally known as Shal Kot.
Quetta IS the southernmost point in the line of frontier posts

and system of strategic railways on the north-west frontier of

India, 536 m by rail N of Karachi It forms the head-

quarters of the fourth division of the southern army, with a
strong garrison of all arms The railway was built m 1879,

with a \ lew to its continuance to Kandahar
; but its present

terminus is New Chaman on the Afghan border. A branch
line to Nushki was completed in 1905 The cantonment and
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Civil Station of Quetta stand in the open plain about 5500 ft

above sea-level, within a ring of mountains (such as Takatu,
Murdar and Chiltan), which overlook it from a height of over

11,000 ft. To the north-west the view is open across the base

of the Pishin valley to the Khojak Pass and Kandahar. South-

wards IS the open valley leading to the Bolan Pass, traversed

by the railway. North of Quetta is the open plain leading

to Pishin and the Harnai, also traversed by the Sibi-Pishin

railway, which passes through the fortifications These
defensive works, stretching from the base of Takatu to the

loot of the MasheUk hills on the west, bar the way to advance
Irom the Khojak Pass. During the last quarter of the 19th

century Quetta grew from a dilapidated group of mud build-

ings, with an inferior bazaar and a few scattered remnants ot

neglected orchard cultivation, into a strong fortress, and one
of the most popular stations of the Indian army Quetta was
visited by the prince of Wales (George V.) m 1906, and a staff

college for the Indian army was opened here in 1907 It has
become the trade mart for western Afghanistan, eastern Persia,

and much of central Asia The population of the towm and
cantonment in 1901 was 24,584
The District of Quetta (including Pishin) has an area of

S127 sq m Pop (1901) 114,087, of whom more than threc-

tourths arc Afghans, shpwing an increase of 45 % in the decade
The general aspect of the country is hilly, rocky and sterile,

particularly towards the north
,

but in many parts the soil

is rich and good, yielding wheat, rice, madder, tobacco, and
lucerne, besides numerous grasses Ihe district has abundant
orchards, furnishing grapes, apples, pears, pomegranates, figs,

(See.
,

melons and all kinds of English vegetables are also

largely cultivated The valley is watered by the Pishm J.ora

and b> go\ernment irrigation works, including artesian wells

Wild sheep and goats abound in the hills of the district The
climate appears to be healthy and the temperature moderate,
ranging from 40° F in the winter to about 78"^ in the summer
The annual rainfall (including snow) averages about 10 in

The actual line of valley which contains Quetta and the Bolan

Pass was originally rented from the khan of Kalat on terms

which were changed m 1882 to a quit-rent of Rs25,ooo per

annum, and a further compensation of Rs3o,ooo in lieu of

transit duties in the Bolan Pass This perpetual leasehold

was afterwards extended so as to include Nushki and give the

Biitish government the command of the trade route to Sistan

The Quetta district is now administered, together with the

assigned districts of Pishin, Tal Chotiali, and Sibi (assigned

bv the treaty of (}andamak as being nominally Afghan territory)

b} a icgular staff of civil officials

See 1 hornton, Life of Sir Robert Sandeman (london, 189c),

Qmtta-Pishin District Gazetteer (Ajmer, 1907) (T H H
QUEUE or CUE (from Fr queue, 0 Fr cue, Lat cauda, tail),

a tail of hair, either of the natural hair when so worn or of a

wig, plaited together and tied with ribbon, hanging down the

back of the neck In Europe and European colonies and
settlements this method of wearing the hair prevailed after

the heavy periwig had gone out of fashion The bob-wig
or tic-wig with the queue survives in the English barrister’s

wig In the second half of the i8th century the queue was
worn thick and short and sometimes encased in leather, when
It was termed a “ club ” In the nav\ and army the queue
survived its disuse in civil life The three pieces of black

velvet sewn on to the collar of the full dress tunic of the officers

of the Royal Welsh Fusiliers, and styled the ‘‘ flash,” are said

to be a relic of the ribbon which tied the queue. The most
familiar use of this fashion of wearing the hair is the pigtail of

the Manchus, which was imposed on all Chinese men as a syrjbol

of loyalty and obedience at the conquest of China (sec China •

Social Life) A particular meaning of the word is for

the line of persons formed in order awaiting their turn for

admission to a theatre or other place. This appears also in

French, from which it is borrowed. In the form “ cue ” (Fr

queue) the word is used of the tapering, striking implement in

the game of billiards {q,v ). It is often stated that the theatrical
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use of “ cue ” for the concluding woids of an actor’s dialogue
or speech which marks the beginning of another actor’s part
is merely an adaptation of the meaning ‘‘tail” The New
English Dictionary points out that there is no trace of this

use m French In i6th and 17th century plays the endings
of parts are marked Q or qu-, which has been taken to repre-

sent Lat quandOy when.
QUEVEDO Y VILLEGAS, FRANCISCO g6MEZ DE (1580-

1645), Spanish satirist and poet, was born at Madrid, where his

father, who came from the mountains of Burgos, was secretary
to Anne of Austria, fourth wife of Philip II Early left an
orphan, Quevedo was educated at the university of Alcald,
where he acquired a knowledge of classical and modern tongues
—of Italian and hrench, Hebrew and Arabic, of philosophy,
theology, civil law, and economics His fame reached beyond
•Spam

, at twenty-one he was in correspondence with Justus
Lipsius on questions of Greek and Latin literature His ab-
struse studies influenced Quevedo’s style

;
to them are due

the pedantic traits and mania for quotations which characterize

most of his works
He betook himself to the court and mingled with the society

that surrounded Philip ill The cynical greed of ministers,

the meanness of their flatterers, the corruption of the royal

officers, the financial scandals, afforded ample scope to Quevedo’s
talent as a painter cf manners At Valladolid, where the court

resided from 1601 to 1606, he mingled freely with these intrigues

and disorders, and lost the puritv of his monils but not his

uprightness and integrity In 1611 he fought a duel in which
his adversary was killed, fled to Italy, and later on became
secretary to Pedro Tdlez Giron, duke de Osuna, and viceroy

of Naples Thus he learned politics—the one science which
he had perhaps till then neglected,—initiated himself into the

questions that divided Europe, and penetrated the ambitions

of the neighbours of Spain, as well as the secret history of the

intriguers protected by the favour ot Philip 111. The result

was that he wrote several political works, particularly a lengthy

treatise, la Politica de Dios (1626), m which he lays down
the duties of kings by displaying to them how Christ has

governed His church The disgrace of Osuna (1620) com-
promised Quevedo, who was arrested and exiled to his estate

at la Torre de Juan Abad in New Castile Though involved

in the process against the duke, Que\ cdo remained faithful to

his patron, and bore banishment with resignation. On the

death of Philip 111 (31st of March 1621) he recommended
himself to the first minister of the new king by celebrating

his accession to power and saluting him as the vindicator of

public morality in an epistle in the style of Juvenal Olivares

recalled him from his exile and gave him an honorary post

m the palace, and from this time Quevedo resided almost

constantlv at court, exercising a kind of political and literary

jurisdiction due to his varied relations and knowledge, but

especially to his biting wit, which had no respect for persons

General politics, social economy, war, finance, literary and

religious questions, all came under his dissecting knife, and

he had a dissertation, a pamphlet, or a song for everything.

One day he is defending St James, the sole patron of Spam,

against a powerful coterie that wished to associate St Theresa

with him ,
next day he is writing against the duke of Savoy,

the hidden enemy of Spam, or against the measures taken to

change the value of the currency
,

or once more he is engaged

with the literary school of Gdngora, whose affectations seem

to him to sin against the genius of the Castilian tongue And
m the midst of this incessant controversy on every possible

subject he finds time to compose a picaresque romance, the

Htsioria de la Vida del Busedn, Ilamado Don Pablos, Exemplo

de Vagamundos, y EspefO de Tacanos (1626) ; to write his

St*ehos (1627), in which all classes arc flagellated; to pen a

dissertation on The Constancy and Patience of Job (1631), to

translate St Francis de Sales and Seneca, to compose thousands

of verses, and to correspond with Spanish and forei^ scholars.

But Quevedo was not to maintain unscathed the high position

won by his knowledge, talent, and biting wit The government

XXII 24 a
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of Olivares, which he had welcomed as the dawn of a political

and socul regeneration, made things worse instead of l>etter,

and ltd the countn to rum, Qutvedo saw thl^ and could not

hold his peace An anonymous petition in verse enumerating

the gnevanc ts ol his subjects was found, m December 1639, under

the very napkin of Philip IV It was shown to Olivares

who exclaimed, “ 1 am ruined ”
,
but before his fall he sought

vengeance on the libeller His suspicions fell on Quevedo, who

had enemies glad to confirm them. Quevedo was arrested on

December 7, and earned under a strong escort to the monastery

of St Mark at Leon, where he was kept in rigorous confine-

ment till the fall of the minister (January 1643) restored him

to light and freedom, but not to the health which he had lost

III his dungeon He had little more than two }ears to live,

and these were spent in inactive retreat, first at La Torre de

Juan Abad, and then at the neighbouring Villanueva de los

Infantes, where he died September 8, 164s
As a satirist and humorist Quevedo stands m the first rank of

Spanish writers
,

his other literary w'ork does not count for

much I I Chifilet, m a letter ot Februaiy 2, 1629, calls

him “ a very learned man to be a Spaniard,’^ and indeed hi^

erudition was of a solid kind, hut he merits attention not as

humanist, philosopher, and moralist, but as the keen polemic

writer, the pitiless mocker, the profound observer of all that

is base and absurd in human nature, and at the same time as a

finished master of style and of all the secrets of the Spanish

tongue style, indeed, is not absolutely pure
,

though
he ridiculed so well the bad taste of etdteram^mo^ he fell him-

self into the style called conceptismo, which strains after am-
biguous expressions and alembicated “ points ’* But, though

involved and overcharged with ideas, his diction is of singular

force and originality
,

after Cervantes he is the greatest Spanish

prose writer of the 17th century.

I

'There is an excellent collected edition of Quev'^o'^^ pWJSc
with a gobcl life of the author bv D Anrehano Fcinandey-Gtierra
(Bibl Ribad^iieyra, voJs xxiu and xlviii

) ,
his poetical %\orkb in

vol Ixix of the same collection arc badly edited by D Florcnuo
Jan^'r Theie u a scconci edition, enlarged and annotated b)
Sefiof Men^ndez y Pelayo E in Ls^at sur la vte ct

les attvres de hrancisco dc Quevedo (Pans, 1880), has supplied an
excellent ciiticai and biogiaphical monoi^raph ^vlt^l a bibliography

U h-K)

< QUEZAL, or Quesal, the Spanish-American name for one
of the most beautiful of birds, abbreviated from the Aztec or

Maya Quetzal-tototU the last part of the ( ompound word meaning
fowl, and the first, also written Cueizal, the long feathers of rich

gi cen with which it is adorned ^ The Quezal is one ot the

Frogons {q>v ), and was originally described b) Hernandez
(Jltsiorta, p 13), whose account was faithfully copied by F
Willughby Yet the bird remained practically unknown to

ornithologists until figured in 1825, from a specimen belonging
to Leadbeater,** by C. J Temminck {PI col

, 372), who, however^

mistakenly thought it was the same as the Trogtm pavoninteSy

a congeneric but quite distinct species from Brazil, that had
jUbt been described by Spix dhc scientific determination of

the Quetzal-bird of ( entral America seems to have been first

made by C. L Bonaparte m 1826 as I'rogon paradiseus, accord-

ing to bis Statement m the Zoological .Society’s Proceedings

Mexican deity Quctzal-coatl liad his name, gtii- ralh trans-
lated Feathered Snake ’* from the quetzal, fimther 01 bird, and
coatl, snake, as also cxjrtain kings or chiefs, and many pUces, eg
Quezalapan, Quezaltepec and Quezaltenango, though perhaps
some of the last were nara< d directly from the personages (cf

Bancroft, Native Races of the Pacific S*ate^, vol v ,
Index) (juctzal-

itzh IS said to be the emerald
* Ihjs specimen had been mven to Canning (a tnbute, perhaps,

to the statesman wno boasted that he haul ' called a New World mlo
existence to rediess the liaUnce of the Old ”) by Mr Schenley, a
diplomatist, and was then thouglit to be unique in Europe

,
but,

apart from those which had reached Spam, where they lay neg-
lected and undt scribed James Wilson sa\^ {ItluUr Zoology, pi vi
text) that others wen brought with it, and that one of them was
given to the Edinburgh Museum On the 21st day of the sale of
BuUock’s Museum in 1819, Lot 38 is < alered m the Catalogue as
"The Tail Feather of a magnificent undescribed Trogon,”* and
probably belonged to this ^pecieW V *4{LW uo//

for J837 (p* abi) ; bpt it is not known whether the fact was ever

published In 1832 the Regtsird Tnmestre^ a literary and scientific

journal printed at Mexico, contained a lommunication by Dr.

Pablo dc la Llave, describing this speues (with which he first

became acquainted before 1810, from examining more than

a dozen specimens obtained by the natural-history expedition

to New Spain and kept m the palace of the Kctiro near Madrid)
under the name by winch it now known, Pharomucrus tnocinoc^
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These facts, however, Ix'ing almost unkno\;n to the rest of the
world, J Gould, in the Zoological Proceedings, lor 183

<5 (p, 29),

while pointing out Fcraminck’s error, gave the species the

name of Trogon re^plemiem, which it boie for some time. Yet
little or nothing was generally known about the bird until

Delattre sent an account of his meeting with it to the hcho du
rnonde s^avant for 1843, which was reprinted in the Revue
zoologtque for that year (pp 163-165) In i860 the nidifiiation

of the* spiecitcs, about which strange stories haxj liecn told to the

natU'*ahst last named, was determined, and its eggs, of a pale

3 De la Llave's vorv rare and interesting memoir was reprinted
by M Sa)16 in the Revue et rungaztn de zoologtc for 1861 (pp, 23-^33)
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bluish-green, were procured by Robert Owen (R Z i860,

p 374 ,
Ibts, 1861, p. 66, ph 11 fig. 1) ,

while further and fuller

details of Its habits were made known by O Salvin (IbiSy i86i,

pp 138-149), from his own observation of this very local and
remarkable species. Its chief home is in the mountains noar
Coban m Vera Paz, but it also inhabits forests m other parts of

Guatemala at an elevation of from 6000 to 9000 ft

Ihe Quezal is hardly so big as a Turtle-Dove. 1 he cock has a
fine yellow bill and a head bearing a rounded crest of filamentous

icathers
,

lanceolate scipulars overhang the wings, and from
the rump spring the loitg flowing plumes which are so charac-

teristic of the species, and were so highly piized by the natives

before the Spanish conquest that no one was allowed to

kill the bird when taken, but only to divest it of its feathers,

which were to be worn by the chiefs alone. These plumes,

the middle and longest of which may measure from 3 ft. to

ft, with the upper surface^ the throat, and <hest, arc

of a resplendent golden-green,^ while the lower parts are of a

vivid scarlet. The middle feathers of the tail, ordinarily con-

cealed, as are those of the Peacock, by the uropygials, are

black, and the outer white with a black base In the hen the

bill is black, the crest more round and not filamentous, the

uropygials scan ely elongated, and the vent only scarlet The
cyCvS are of a yellowish-brown Southern examples from Costa

Rica and Veragua have the tail-coverts much narrower, and
have been considered to foim a distinct species, P, costartcenns

Amopg other species are P anltstanus, P. julgtdus, P aunceps
nnd P. pavoninusy fiom various parts of South America, but
though all viie beautiful birds, none possess the wonclcriul

singularity of the quezal (A N )

QUEZALTENANGO, the capital of the depaitment of

Quezaltenango, Guatemala, 70 m. by road W. of Guatemala
city and at the terminus of a railway from Champerico on the

Pacific coast Pop (1905) about 31,000 It is situated on the

river Siguila, «ind at the foot of the volcano of Santa Maua In

aize the second city m the republic, it has a large agricultural

trade and manufactures of linen, woollen and cotton goods
It contains a fine cathedral and some good public buildings,

including two national institutes for higher eductaion
;

and
it IS well supplied with water and eh ctiicity for light and power
Ihc majority of its inhabitants arc Indians or half-breeds of

Quiche descent Quezaltenango was the capital of a Quiche
kingdom, and was known as Xelahuh or Xelahue until is24,

when It was conquered by the Spaniards under Pedro dc
Ahaiiiclo in 1902 it was partiall) destroyed hy ancaithquakc
and an eiuption of Santa Maria,

Q0IBERON, CAMPAIGN AND BATTLE OF. Quiheron Ray,
on the S coast of Brittany, France, was the scene of the great

naval battle which defeated the plan laid by the ministers of

King Louis XV of France, for the invasion of Lngland m i7<9

•during the Seven Years’ War {^v) An army had been collected

at Vannes, in the south-east of Brittany, and transports had
been brought together in the liudlocked waters of the Morbihan
which are connected with Quiberon Bay The scheme of tlie

French ministers was to combine twenty-one ships of the liru

lying at Brest under the command of M, de Conflans, with

twelve which were to be brought round from Toulon hy M de
la ( lue 1 he army was then to be carried to some point on the

coast ot KngLind or Scotland by the united squadrons The
British government was well informed of its enemy’s intentions,

and took vigorous measures of defence. Adnmral Sir E. Uawke,
afterwards Lord Hawke, was directed to blockade Br®t with a

|

fleet of twTnty-five sail of the line, four ships ol fifty guns and
nine frigates. The four ships of fifty guns together with four

frigates were detached, first under Commodore John Reynolds,
and then undci Commodore Robert Duff, to he m Quiberon
Bay and watch the entry to the Morbilmn, During the whole
summer, from the beginning of June, bir E. Hawke kept his

station off Brest, and the detached squadi on occupied Quiberon
Bay. The task of blockading M, de la Clue at Toulon was given

^ Preserved specimens, exposed to the light, Ibfeo much of theh
Ixfiuty.
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to Edward Boscawen, who had wnth him fourteen sail of the
line Boscawen rt3ached hvs station on tlie i6th of May 1759
At the beginning of July want of stores and water, together
with the injury inflicted on some of Ins vessels b\ a hrench
battery, compelled him to go to Gibraltar to provision and
refit. He readied the port <)n the 4th of August* On the 5th
M de la Clue left Toulon, and on the 17th passed the straits

[

ol Gibraltar, where he was sighted by the look-out ships ol

!

lioscawen The British fleet hurried out to sea, and pursued
in two divisions, separated by a distance of ^ome miles owing to

the haste with which they left jxirlw During the night of the

17th and 18th ol August live of M de la Clue’s ships lost sight of
his flagship, and oteered foi Cadiz The other seven, whuh
had been delayed for a time in the hope of rejoining their

lonsoi ts, were overtaken by Boscawen and attaeked in the after-

noon of the 18th One, the “ C entaur ” (74), was captured after a
very gallant resistance, m which the JBitish flagship was severely

damaged During the night of the i8th-i9th ot August, two
of the French ships altered course to the west, and escaped

The remaining four fled to the north, and into Portuguese
waters, where two were driven ashore and destroyed, while two
were captured near lagos The five in Cadiz were blockaded

by Bosrawen’s sccond-in-command, Admiral Broderick La
Clue was mortally wounded, and died ashore m Portugal

Although the defeat of his sijuadron had ruined the scheme for

the combination of their furies, the Crench ministers decided

to persevere with the invasion M de Confians was ordered to

put to sea On the 9th of November a severe gah* forced bu
E Hawke from m front of J^rcst, and as his ‘^lups were in want

of stores he sailed for Torquay Finding the way clear,

Cenflans put to sea on the 14th, and steered for Quiberon. bir

I

Hawke kft Torquay to resume his station on the same day

I

On the i^^th he leaint froiri a look-out ship that the French had

bcH^-n seen at sea to the north-west of Belleisle, and steering

south-west Concluding that they were bound for the ^forbihan

he followed Calms and contrary winds prevented either fiiet

from making much progress till the evening of the 19th, when
the French were lathcr o\ei 60 m to the south-west of

Bilk isle, which is south of Quibeion The wind had now
chane-cd to the north-west and was beginning to blow hard

M de (kmflans made for Quiberon under reduced canvas for

fear ot making the land in the night, the coast being one of the

most dangerous in the world on account of the rex ky islands of

Houat and Hc>edik,and the long string ol reefs which lie inside

BelleisU Hawke wai> steering m the same direction laithcr

out at sea On the morning ot the 20th of November, Conflans

was nearing the south point of Helleisle The small squadrim

of Commodore Duff, warned of his approach, endeavoured to

escape to sea bclore he could shut them m at Quiberon One
of the ships worked out tijrough thi Very dangerous passage to

the north of Belleisle
,

the others came round the south of the

island, where they were nearly cut off and captured As the

pursuers came close to them the sails of Hawke’s fleet were seen

rising over the horizon M de Conflans immediately railed off

the pursuers, and endeavoured to form his hrte of battle. By
midday he was able to estimate the full strength of Havvke’s

fleet of tw enty -three sail of the Ime, which with the four

ships ot Commodore Duff made twenty-seven vessels to

his twenty -one. He therefore alteied his mind, and decided

to run inside the islands of Houat and Hoedik, and gam
the anchorage ot Quiberon He concluded that as the day was

far advanced and the w ind was increasing, the British admiral

would not dare to follow him into so dangerous a place But
bir E Hawke coasidered that the circumstances justified him
in taking all risks, and seeing his enemy in retreat he ordered a

pursuit. As the van of the hreneh led by their admiral was

turning inside the Cardinal rocks at the southern end of the

reefs, his rear was attacked The tito fleets entered the Bay
late m the evening, and there followed a battle unique m naval

history, for it was fought in the dark, among rocks, m a severe

gale, and on a lee shore. TiVo of the British liners were wrecked

un a rock called the Pour, but five of the French were taken or
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destroyed, among the latter was the flagship of Conflans, who
escaped to the ^hore on a spar Seven of the French ships ran

into the little river Vilaine, being compelled to throw their guns

overboard to lighten themselves before crossing the bar Nine

escaped to the south The small number of prizes taken gives

no measure of the importance of the victory, which broke the

spirit and strength of the French fleet so effectually that it

did not appear at sea again during the rest of the war, t e. until

See Bcatson’s Naval and Military Memoirs of Great Britain, vol ii

p 321 et seq
,
Burrows's Life of Lord Hawke

^
Ironde, Batailles

navales de la France, vol 1 p 379 et seq (D H )

QUICHE or Kich^.s, a tribe of ( entral American Indians

of Mayan stock They inhabited western Guatemala, where

their descendants still survive They were at the time of the

conquest the most powerful of the three Mavan peoples in

Guatemala, the other two being the Cakchiquel and the Zutugil

Their chronirleh are said to date back to the 8th ccntur\ Their

sacred book, the Popol Vuh, containing a mythological cos-

mogony, survives in a 17th-century manuscript written by a

Christianized Guatemalan. To this tradition may be due the

remarkable similarity of the Quiche creation story to that of

the Old Testament Their capital w\as Utatlan, near the site of

the modem Santa Cruz Quich6^ and was skilfully fortified They

had an elaborate system of government and religion Records

were kept in picture-writing The Quiche were the first Indians

met by Pedro de Alvarado in 1524 on his expedition into

Guatemala

See furtlur Ceniral Americ\ and Mexico, for the Popol Vuh
see English edition by L Spence (1909) ,

see also Nuttall, Ancient
Amettcan Civilizations (Camb Mass, 1901), and W Bollaert in

Proc Roy Soc Lit vu i8(>2

QDICHERAT, JULES ^lENNE JOSEPH (1814-1882), Freni h
historian and archaeologist, was of IJurgundian origin His
father, a working cabinet-maker, came from Paray le Monial

to Pans to support his large family
,
Quicherat was born there

on the 13th of October 1814 He wus fifteen years younger
than his brother Louis, a great Latin scholar and lexicographer,

who survived him Although very poor, he was admitted to

the college of Samte-Barbe where he received a thorough classi-

cal education He showed his gratitude to this establishment

by writing its history {Histone de Samte-Barbe, college
y
com-

munautSy mshtutton, 3 vols 1860-1864) At the end of his

studies he hesitated for some time before deciding what career

he would follow, until Michelet put an end to his indecision by^

inspiring him with a taste for history In 1835 Quicherat entered

the fecole des Chartes
,
he left two years later at the head of the

college Once more inspired by the example of Michelet, who had
just written an admirable work on J oan of Arc {q v ), he published

the text of the two trials of Joan, adding much contemporary
evidence on her heroism in his Proch de condamnatwn et de

rehabilitation de Jcanned^Arc (5 \ ols 1841-1849), as well as half a
volume of Aper^us nouveaux sur Vhistoire de Jeanne d'ArCyXn
which It seems that the last word has been said on important
points. From the 15th century he drew other inspirations He
published memoirs of the adventures of a brigand, Rodrigue
de Villandrando (1844), which gradually grew into a volume

(1877), full of fresh matter. He wrote full biographies of two
chroniclers of Louis XL, one very obscure. Jean Castel (in the
BtbliotkSque de VEcole des CharteSy 1840), the other, Thomas
Basin, bishop of Lisieux, who was, on the contrary, a remark-
able politician, prelate and chronicler Quicherat published the
works of the latter, most of whu h were now brought out for the

first time (4 vols 1855-1859) In addition to these he wrote
Fragments tnidtts de Georges Chastellain (1842), LettreSy me-
moires et autres documents relatifs d la guerre du bten public en

1465 (1843, vol. 11. of Melanges histonques, part of Documents
tnedit$)y &c. These works did not wholly occupy his time in

1847 he inaugurated a course of archaeological lectures at the

ficole des Charles, and m 1849 was appointed professor of

diplomacy at the same college. His teaching had exceptionally
gc^ results. Although he was not eloquent and had a nasal

voice, his hearers were loth to miss any of his thoughtful teach-

ing, which was unbiased and well expressed Of his lectures

the public saw^ only some articles on special subjects which
were distributed in a number of reviews Note should be made
of a short treatise on La Formation francaise des anctens noms de

lieu (1867) ,
a memoir De Vogive et de Varchitecture dtte ogtvale

(1850), where he gives his theory on the use of stone arches

—

important for the history of religious architecture
,
an article

on I'Age de la cathedrale de Laon (1874), in which he fixed the

exact date of the birth of Gothic architecture
,

Histoire du
costume en France (1875 ,

2nd ed 1877), which was first published

in the form of anonymous articles in the Magasin pittore^que,

and which the author wished to retain the chaiactcr of a
popular work hollow'ing the advice of his friends, he began to

write out, towards the end of his life, his lectures on archae-

ology, but only the introductory chapters, up to the nth
century, were found among his papers. On the other hand,
the pupils trained by him circulated his principles throughout

France, recognizing him as the founder of national archaeology

Jn one point he seems to have taken a false step
;
with a warmth

and pertinacity worthy of a better cause he maintained the

identity of Caesar’s Alesta with Alaise (Doubs), and he died

without becoming a convert to the opinion, now universally

accepted, that Alise Sainte-Reine (Cote d’or) is the place where

Vercingetonx capitulated But even this error benefited science

,

some well directed excavations at Alaisc brought mariv Roman
remains to light, which were subsequently sent to enngh the

museum at Besan9on. After 1871, his course of lectures on
diplomacy having been given up, Quicherat, still professor of

aichaeologx , was nominated director of the fecole des Chartes.

He filled this post with the same energy which he had shown
in the mans scientific commissions in which he had taken part

In 1878 he gave up his duties as professor which then fell to the

most conspicuous of his pupils, Robert de Lasteyrie He died

suddenly at Pans on the 8th of April 1882, a short time after

having corrected the proofs of Supplement aux thnoignages

cimtemporams de Jeanne d'*Arc

y

published in the Revue histonque

After his death it was decided to bring out his hitli^rto unpub-
lished papers {Melanges d'arcJieologte et d'htsfoire, vol 1 ,

Celtic,

Roman and Gallo-Roman antiquities, cd A Giry^ and Aug
Castan, 1885 ,

vol 11 ,
Archeologte du moyen age, ed R de

Lasteyrie, 1886) ,
among these are some important fragments

of his archaeological lectures, but his Histoire de la lame, with

which he was occupied for many years, is missing.
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QUICHUA, a South American Indian tribe and stock, the

ruling people of Peru when the Spaniards arrived The
Quichuan stock then included the Quichuas proper and the

many vassal tribes of the ancient empire of Peru To-day

it numbers some three millions. The modern Quichuas aver-

age a height of 5 ft. to 5 ft. 6 in. They are of slender build,

but with well proportioned muscular limbs, and are capable

of enduring great fatigue. Their complexions are of a fresh

olive colour, the skin very smooth and soft, beardless, hair

straight and black, the nose aquiline. They are skilful farmers,

and herdsmen (See Peru )

QUICK, a word which, by origin, and m early and many
surviving uses, meant “ living,” “ alive.” It is common to

Teutonic languages, cf. Ger kecky lively, Du kiviky and Dan
kvtk

y
cf also Dan. kvaegy cattle The original root is seen in

Skt ]tva
,
Lat vtvus, living, alive

;
Gr fiiosy life. In its original

sense the chief uses are such as “ the quick and the dead,''

of the Apostles’ Creed, a “quickset” hedge, t e consisting of

slips of living privet, thorn, Szc , the “ quick,” i e the tender

parts of the flesh under hard skin or particularly under the

nail. The phrase “ quick with child ” is a conversion of

with a quick, / e, living child From the sense of having full
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Vigour, living or lively qualities or movements, the word got

its chief current meaning of possessing rapidity or speed of

movement, mental or physical. It is thus used in the names
of things which arc in a constant or easily aroused condition

of movement, eg. “ c^uicksand,’^ loose water-logged sand,

readily yielding to weight or pressure, and “ quicksilver/’

the common name of the metal mercury (g v)
QUIERZY [Kiersy], CAPITULARY OF. a capitulary of the

emperor Charles the Bald, comprising a series of measures
for safeguarding the administration of his realm during his

second Italian expedition, as well as directions for his son

Louis the Stammerer, who was entrusted with the govern-

ment during his father’s absence It was promulgated on the

14th of June 877 at Quicrzy-sur-Oisc in France (dep of Aisne),

the site of a Carohngian royal palatium, before a great con-

course of lords In this document Charles takes elaborate

precautions against Louis, whom he had everv reason to

distrust He forbids him to sojourn in certain palaces and
in certain forests, and compels him to swear not to despoil

his stepmother Richilde of her allodial lands and benefices

At the same time Charles refuses to allow Louis to nominate
to the countships left vacant in the emperor’s absence In

principle the honores (benefices) and the office of a deceased

count must be given to his son, who would be placed pro-

visionally m possession by Louis
,

the definitive investiture,

however, could be conferred only by Charles The capitulary

thus served as a guarantee to the aristocracy that the general

usage would be followed in the existing circumstances, and
also as a means of reassuring the counts who had accompanied

the emperor into Italy as to the fate of their benefices It

cannot, however, be regarded as introducing a new principle,

and the old opinion that the capitulary of Quierzy was a legis-

lative text establishing the hereditary system of fiefs has been
proyed to be untenable A former capitulary of C'harles the

Bald was promulgated at Quierzy on the 14th of February 857,
and aimed especially at the repression of brigandage

See E Bourgeois, Le Capitulaire de Ktersy-sur-Oisc (Pans, 1885),
and " I/Assc mblee dcQuierzy-sur-Oisc” in fjudesd hi^Unredu moyen-
dge, dddiees a Gabriel Monod (Pans, 1896) (K Po

)

QUIETISM, a complicated religious moyement that swept

through France, Italy and Spam during the 17th century

Its chief apostles were Miguel dc Molinos, a Spaniard resident

m Rome, F6nelon, the famous French divine, and his country-

woman, Madame Jeanne Mane Guyon. Quietism was essenti-

ally a reaction against the bureaucratic ecclesiasticism always
latent within the church of Rome, though it had come more
especially to the front during the struggles of the counter-

Reformation carried through by the Jesuits. A Catholic cut

to the orthodox pattern did not look, and would have thought
it wrong to look, beyond the spiritual fare provided for him
by the ecclesiastical authorities

,
all his relations with his

Maker were conducted through the intermediacy of the Ghurch
In the dogmatic sphere he believed whatever the Church be-

lieved, because the Church believed it
,

to the Church’s institu-

tions—the sacraments and the confessional—he looked for

guidance in the practical affairs of life Protestantism had
tried to put an end to this state of things by sweeping away the
Church altogether, but the Quietists were more tolerant than
Luther They did not wish to abolish the Church , they ad-

mitted that It was a necessary stage in the evolution of the

human soul
,
but they insisted that it could onl\ bring a man on

to the lowest slopes of Paradise. Those who aspired to be really

holy must learn to look beyond the Church, and enter into

immediate, personal relations with their Maker But how
were they to do so ^ Like their contemporaries, the French
fansemsts, and the Quakers and Anabaptists of northern

Europe, the Quietists fell back on a doctrine of immediate
inspiration of the individual conscience To the many God
spoke onlv in general terms through the Church . but to the

few He made His will directly known But how did He do so ?

How distinguish the voice of God from the vagaries of our
own imagination ? Quietism offered an easy test. The less

QUIETISM 749
“ sense of proprietorship ” a man had in his own good actions

—

the more they came from a source outside himself—the surer

might he be that they were divine. If, on the other hand,
they were the fruit of his deliberate thought and will, that

was enough to show that they did not come from God, but
from his sinful self Hente the first duty of the Quietist was to

be passive ” So far as was possible he must numb all his

spontaneous activities of every kind
,

then he could fold his

hands, and wait in dreamy meditation until inspiration came.
And since all our activities have their root in desire, the shortest

road to passivity was to suppress all desires and wishes of

every kind Thus the great object of the Quictist was to
“ sell or kill that cruel beast, self-conscious will ” Then he
would be dead to hope and fear

,
he would be icily mdifferent

to his fate, cither in this world or the next Thenceforward

no human tastes or affections would stand in the way of his

performing the will of God He was, as Fenelon said, like a

feather blown about by all the winds of grace His mind was

a mere tabula rasa, on which the Spirit printed any pattern

that it chose Hence arose the great Quietist doctrine of dis-

interested love “ The Quietists maintain,” says a contem-

porary writer, “ that ('hnstian perfection means a love of God
so absolutely free from all desire of happiness that it is indif-

ferent to salvation The soul is moved neither by hope nor fear,

nor even by the foretaste of eternal bhss Its only motive is

to do the will and promote the glory of God Other things arc

of no account neither grace, nor merit, nor happiness, nor

even perfection, m so far as it attaches to us Nay, the soul

must be ready to rmounce its hopes of heaven, and the scrup-

ulous will often feel themselves bound to do so ,
for in the

last and fiercest trials they are invincibly persuaded of their

own damnation In this sentence of condemnation they

generously acquiesce
,

and thenceforward, having nothing

more to lose, they stand tranquil and intrepid, without fear

and without remorse This is what the Quietists call the

state of holy indifference Their soul has lost all wish for

action, all sense of proprietorship in itself, and has thereby

reached the summit of Christian perfection ” (Andre, Vie du

Fere Malebranche, ed Ingold, Pans, 1886, p 271)
Quietism is an outgrowth from the mysticism of the great

16th-century Spaniards, St 'leresa and St John of the Cross,

though it would l)e unlair to hold them responsible for all the

utterances of their disciples Certainly St Teresa made much
of “ passivity,” but she only regarded it as a refuge for a few

specially < onstituted souls
,

whereas the Quietists designedly

brought it within the reach of everyone In St Teresa the

passivity itself was balanced by a strong attachment to the

virtues of the active life, and an equally strong devotion to

the Church. Among the Quietists both these checks disappear,

and passivity becomes the one and only test of holiness But

if passivity is all m all, there is no room for the virtues of the

active life
,

all Quietists (herished the ancient saying that one

moment’s contemplation is worth a thousand years’ good works

Still less room had they for the Church It only professed to

guide men to God ,
but those who had already found God stood

in no need of a guide Nay, they did not even stand in need

of revelation “If Christ be the way,” wrote the Quietist

Malaval, “ let us certainly pass by Him to God, but he who
IS always passing never arrives at his journey’s end/’ Such

utterances go far to explain the severity with which the Roman
Church tried to stamp out the later developments of Quietism

In its earlier stages, before it had crystallized into a definite

doctrine, the ecclesiastical authorities had been tolerant enough

The hpanish monk, Juan Falconi, who is generally reckoned as

the father of Quietism, died in the odour of sanctity in 1632 ,

some thirty years later his fellow-countryman, Molmos, trans-

ported his doctrines to Rome, where they gained unbounded

popularity with bishops and cardinals, and even with pope

Innocent XT In 167^5 Molinos published the Gutda Sptrituale,

the great text-book of his school But his success soon aroused

the suspicion of the Jesuits, the great champions of militant

ecclesiasticism “ Passivity ” accorded ill with a zealous
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frequentation of the confessional^ their chief centre of influence

Failing to turn public opinion against Molinos m Rome, they

brought pressure to bear on Louis XIV through his confessor,

P^re La Chaise At the instance ot the French ambassador

MoHnos was arrested (1685) ,
his papers were seized, and his

chief disciples examined by the Inquisition Two years later he

was convicted of heresy, and sentenced to imprisonment for life

The later stages of the Quietist drama were played out in

France Here Qiuctist ideas had long been spreading under the

leadership of enthusiasts like Francois Malaval (1627-1719), a

blind layman of Marseilles A more romantic figure was

Jeanne Mane Guyon (1648-1717), a widow of good family and
remarkable personal charm who devoted her life to missionary

journeys on behalf of passivity In 1688 fate brought l>er to

the French court, where she made a great impression on Mme de

Maintenon and other persons of quality Rut her most iHiis-

trious ctxpthc was Fcnelon, then tutor to the duke of Burgundy,
oldest son of the Dauphin “ They met,*’ says Saint-Simon ,

they pleased each other, and then sublime amalgamated
In other words, they corresponded with a freedom that Fenelon

ajftcrwards had cause to regret For Mme Guy onS paradoxical

and extravagant language soon scandalized her friends. In

1693 she was examined by Bossuet and dismissed with a severe

caution Further imprudences led to her arrest, and a long

imprisonment m the Bastille. On her release in 1703 she

settled down quietly at Blois, where she died m 1717 Mean-
while Fcnelon had become involved m her fortunes When
Bossuet first took action, Fcnelon defended her with a zeal that

drew down suspicion on his own head
,
and he was only pro-

moted to >he archbishopric of Cambrai after signing what was
really a disguised retractation (1695) Meanwhile Bossuet
was at work on an Instruction mr les hats d^oratson, which was
intended to distinguish once (or all what was true in Quietism
from what was false Fcnelon, feeling sure that Bossuet would
do the Quietists less than justice, determined to be beforehand

with him While Bossuet^s book was still in the press, he
suddenly brought out an Explication des maxtmes aes saints

(1697) 'Fhe little volume raised a violent storm For two
years Fcnelon was at bitter feud with Bossuet

,
he was banished

from Versailles; finally, he was censured by the pope (1699),

although m very' measured terms For Fenelon by no means
shared all the ideas of Mme Guy on

;
in the language? of the

divinity schools he was, at most, a “ semi-Quietist ” For tlx'

more ecstatic side of Quietism, so much in evidence with his

friend, he had no taste w'hatsoever
,

but he thought that
“passivity’,’^ when interpreted with large modifications, led

the way to a state of peaceful, other-world serenitv highly
grateful to the denizens of a crowded court, where was much
splendid ennui and but little peace Further, he was the

counsellor of many over-scnipulous souls , and Quietist dis-

interestedness, also much modified, enabled him to tell them
that they were not necessarily castaways because they suffered

much from “ spiritual drvness ” and seldom enjoved the sweets
of piety But m the heat of battle with Bossuet, Fenelon
carried his principles beymnd all reasonable bounds The
theme of his Maxims is that, as men grow m holiness they
become utterly mdifferent to themselves Not only do they
cease to covet the consolations of religion

;
the^ lose all inci-

dental pleasure m its exercise Their whole soul is taken up in

loving God
;
and they neither know nor care whether God loves

them m return But Bossuet had little trouble in persuading
the iVorld that Wenntch Dtch Itebe, was gehl es Dtch an f is but a
sorry foundation on which to build up a personal religion

; and
j

the condemnation of the Maxims proved the deathblow to
official Quietism But flickers of “ passivity/^ not always
easily distinguishable from the teaching of Molinos, are still here
and there produced by violent reaction from the prevailing

legalism of the church of Rome
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QUILIMANE,, or Kilmane (the former being the Portu-

guese spelling), a town of Portuguese East Africa, m 18® i' S,,

^6® E., 14 m. inland from the mouth of the river Qmhimine
or Qua Qua The river, an independent stream during the rest

of the year, during the rainy season becomes a deltaic branch of

the Zambezi, with which it is connected by a channel called

Mutu I'he town (officially SSo Martmho de Quilimane) lies on
the north bank of the river at a point where it is about a mile

broad I'here is ample and deep anchorage in the river, but
the entrance is obstructed by a bar, over which there is 9 ft, of

water at low tide, and from 1 6 to 22 ft. at high tide Almost all

the European merchants live in one long, acacia-shaded stieet

or boulevard skirting the river, while the Indian merchants or

Banyans occupy another street running at right angles to the

first street Behind lies the native town Tlie total population

in 1909 was 2200, including 400 Europeans and 320 Asiatics, The
trade of Quilimane, formerly the only port for the produce of

the Zambezi valley, steadil> declined after the establishment

of Chinde (q v,) Efforts made at the beginning of the 2Qth

century to develop local resources met with little success, owing
to high duties and freights. A railway 18 m long runs to
Maquival, a large prazo for the cultivation of tropical produce.

The imports are largely cotton goods from England and India,

provisions from Portugal, and hktrdware from Germany The
exports are chiefly copra, ground-nuts, sugar, sesamum, india-

rubber, wax, ivory, and beans Ihe average annual value of

the trade for the ten years 1897-1906 was —imports £60,509.

exports £34,547. Ihe natives are noted for their skill in the

manufacture of jewelry, chiefly gold and silver ornaments.

The town lies low and is unhealthy, despite efforts to improve
its condition

Ihe Quilimane river was entered by Vasco da Gama m 1498,
who there discovered an Arab stttlement Ihe present town
was founded b\ the Portuguese in the 16th century, and became
in the i8lh and the early part of the 19th centunes one of the

great slave marts on the cost coast of Afru a It was the startmg-

point of several notable expeditions—that of P'rancisco Barreto
to the iountry of the Monomotapa in 1569, and that of David
Livingstone up the Zambezi to Lake Nyasa in i86i being the

most famous. Until 18^3 the trade of the port was forbidden

to any save Portuguese Ihe European population, until the

last quarter of the 19th century, consisted mainly of convicts

from Portugal (Sec Portuguese East Africa, History

)

QUILL, a term applied to the bare, hard, hollow tube of the

feather of a bird, also to the large flight feathers or remige^, and
espeaally to the strong feathers of the goose, swan, or crow u*sed

m the making of quill pens (see Feaiuer and Pfn). The word
IS of obscure origin

, a word with similar meaning, Kiel^ is found
in German, and French has qutlle, nincpin, apparently (onnected
with Ger Kegel Certain ancient stnnged instruments were
played with a pUctrum or plucker made of the quill of a bird’s

feather, and the word has thus been used of a plectrum made of

other material and differing m shape, and also of an analogous
object for striking the strings in the harpsichord, spinet or

virginal The verb “ to quill ” is to fold lace, muslin or other

l^?ht material into narrow flutes or pleats , when so pleated the
material is called “ quilling ” The French term “ quillon,’^

apparently lormed from qmlle, ninepin, is applied to the pro-

jecting aims or cross guards of the hilt of a swoid,

QUILLER-^^OUCH, SIR ARTHUR THOMAS (1863- ),

English writer, known under the pseudonym of “ Q,” was born
in (ornwall on the zist of November 1863 He was educated
at Newton Abbot College, at Clifton College, and Trinity College,.

Oxford After taking his degree in 1886 he was for a short time
classical lectunr at Trinity. White he was at Oxford ho
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published (1887) his Dead Man*^ Rock (aTotnance in the vein of

Stevenson^s Treasure Island), and he followed this up with Ttoy

Town (1888) and The Splendid Spur (1889) After some

journalistic experience m London, main!‘> as a contributor to

the Speaker^ m 1891 he settled at Fowey in Cornwall His later

novels include The Blue Pamliom (1891), The Ship of Stars

(1899), Hetty Wesley (1903), The Advenlurei, of Harry Revel

(1903), Tort Amtiy (1904), The Shining Ferry (1905), Sir John
Constantine (1906) He published in 1896 a senes of critical

articles, Adventures in CrtHctsm, and in 1898 he c'ompleted R L
Stevenson’s unfinished novel St Ives From his Oxford days

he was known as a writer of excellent verse With the exception

of the parodies entitled Green Bays (1803), his poetical work is

contained in Poems and Ballads (1896) In 1895 he published a

delightful anthology from the i6th and T7th-century English

lyrists, The Golden Pomp, followed in 1900 by an equally

successful Oxford Book of English Verse, 12*50-1900 (1900)

In Cornwall he was an active worker in politics for the Liberal

party He was knighted in 1910

QUILLOTA, a town of C hile m the province of Valparaiso,

on the left bank of the Aconcagua river, 20 rn above* its mouth
and 26 m ENE of the (ity of Valpaiaiso Pop (1902

estimate) 9876 The valley is noted for it^ beauty, fertility

and healthfulness, and is the centre of thriving fruit and

w'lne industries Among its fruits is the chinmova ” (Anona
chert molt a) There are rich copper mines in the vicinity

Quillola IS situated on a railway between Valparaiso and
Santiago, which passes through a mountainous, semi-barren

i ountry It is one of the oldest towns of Chile, dating from the

first years of the conqu^*st

QUILON, a seaport of India, on the Malabar coast, in the*

state of Travancorc Pop. (1901) 15,691 Quilon enjoys

great facilities of water communication, and has an active

c\port trade in timber, coco-nuts, ginger, pepper, <Jv:c The
palace of the maharaja of Travancore stands on the bank of

Quilon lake, a beautiful sheet of water Besides being on a pro-

jecting point, Quilon is lendered still more unsafe to approach

by the bank of hard ground called the iangasseri reef, which
(3xtends some distance to the south-west and west of the point

and along the coast to the northward 1 here is good anc horage,

however, in a bight about 3 m from the fort Quilon is one of

the oldest towns on the Malabar coast, and continued to be a
place of considerable importance down to the beginning of the

1 6th century It is now the headquarters of the Travancorc
army, with a subsidiary battalion Cotton w eaving and spuming
and the manufacture of tiles are the chief industries It is the

terminus of a railway across the hills from Tinnevelly. Adjoin-

ing Quilon IS the British village of Tiingasscri, formerly a
Portuguese and then a Dutch settlement, which is administered

with Anjengo
,
pop (1901) 1733

QUILTf properly a coverlet for a bed, consisting of a mass of

feathers, down, wool or other soft substance, surrounded by an
outer covering of linen, cloth, or other material In its earlier

uses the “ quilt ” was made thick, and served as a form of

mattress The term was also giv^n to a stitched wadded lining

for body armour, and also, when made stout and closely padded,
to a substitute for armour The word came into English from
O Fr cuilte, cmlte, or coute^ mod couette. This is derived from
Lat culctta or culcttra, a stuffed mattress or cushion From
the form culcttra came 0 . Fr cotre or coutre, w^hence coutre pointe,

Low Lat. culctta puncta, t e, stitched or quilled cushion
,

this

was corrupted to contre potnte^ Eng counterpotntj which m turn

was changed to “ counterpane ” (as if from Lat pannus, piece of

cloth) Thus “ counterpane,*’ a coverlet for a bed, and “ quilt,"

are by origin the same word
QUIMPER, formerly Quimper-Corentin, a town of France,

capital of the department of Finist^re, 158 miles north-west of

Nantes and 68 miles south-east of Brest on the railw^ay between
those towns Pop. (1906) 16,559. Tlio delightfurvalley m
which It lies is surrounded by lugh hills and traversed by the

Steir and the Odet, which, meeting above the towm, form a
navigable channel for vessels of T50 tons to the sea (ix miles)

751
There is a small general shipping trade Of the town walls

(i^th century) a few portions are preservcxl m the terrace of

the episcopal palace and in the neighbourhood of the college

Qinmper is the seat of a bishopric in the province of Rennes
Ihe cathedral, dedicated to St Corcntin and erected between
i239 and 1515, has a fine facade (c 1425), the pediment of

whuh is crowned by a modern equestrian statue of King Grallon,

and adorned (like seveml other exUinal parts of the building)

with heraldic devices in granite Two lateral towers with

modern spines (1854-56) and turrets reach a hiight of 247
feet The a^is of the choir is deflected towards the north, a

feature not uncommon, but here exaggerated The nave and
the transept arc in the style of the T5th centur), and the central

boss bears the arms of Anne of Brittany (1476-1514) The
terminal chapel of the apse dates from the 13th century In the

side chapels are the tombs of several early bishops The high

altar, tabernacle, and cibonum are costly works of contemporary
art Ihe pulpit panels represent episodes in the life of St

Corentin Of the other churches may be mentioned the church

of Locmana, dating from the nth centiny, and the chapel of

the 15th century connected with the episcopal palace. A number
of houses, in wood or stone, date from the 15th, i6th aiid 17th

centuries The museum, built in 1869-70, contains archaeological

collections and about 1300 paintings and drawings In 186S

a bronze statue of Laennec the inventor of the stethoscope

(born at Quimper m 1781) was erected in Place St Corentin.
Quimper, or at least its suburb Locmana (which hes below

the town on the left hank of the Odet), was occupied m the time
of the Romans, and truces of the ancient foundations exist

Later Quimper became the capital of Cornouaillcs and the
residence of its kings or hereditary counts It is said to have
been Grallon Meur (/ e the Great) who brought the name of

Cornouaillcs from Gieat Britain and founded the bishopnc,
which was first held h> St Corentin about 495 Hoel, count
of Cornouailles, marrying the sister and heiress of Duke Conan
in T066, united the countship with the duchy of Brittany
Quimper suffered in the local wars of suc'ccssion

"
Jn 1344 it was

sacked by ( harlos of BIois Monfort failed in his attcmipt to
take the town by storm on August ii, 1345, but it opened its

gates to his son
J ohn IV in 1 364 after the victory at Auray.

At a later period it sidl'd with the League Doubtless on
account of its distance from the capital, Quimper, like Carpentras
and Landerncau, has been a frequent butt of French popular wit

QUIMPERLi, a town of western France, capital of an
arronvlissemcnt in the department of Finistdre, at the con-
fluence of two rivers which unite to form the Laiter, 28 m. E S E
of Quimper by rail Pop (1906) town 6203, commune 9176
Quirnperl6 grew up round the abbey ot Ste Croix, founded in

the iith century, the romanesque ba'^ilica of which, restored in

modern times, still remains The church of St Michcl (14th and
15th centuries), witli a fine tower, crowns the hill abdve the
town Quimperl6 has a tribunal of first instance and carries

on the manufacture of farm implements, railway materia!,

paper, ,
and trades in grain, timber, cattle and agricultural

products The town has a small port

QUIN, JAMES (1693-1766), English actor of Irish descent,

was bom m London on the 24th of February 1693 He was
educated at Dublin, and probably spent a short time at Trinity

College, Soon after his father’s death m 1710, he made his

first appeariince on the stage as Abel m Sir Robert Howard’s
The Committee at the Smock Alley Theatre Quin’s first London
engagement was m small parts at Drury Lane, and be secured

his first triumph as Bajazet in Nicolas Rowe’s Tamerlane, on
the 8th of No\ ember 17x5 The next >ear he appeared as

Hotspur at Lincoln’s Inn, w'hcre he remained for fourteen
years On the loth of July 1718 he was convicted oT man-
slaughter for having killed Bowen, another actor, in a duel

which the victim had himself provoked Qum w*as not severely

punished, the affair being regarded as more of an accident
than a crime The public took a similar view of another
episode in which Qum, on being attacked by a >oung actor

who had been angered by the sarcastic criticism of his superior,



752 QUINAULT—QUINAZOLINES
drew upon him and killed him But if he was eager m his own
defence he was no less so in that of others. In 1721 a drunken
nobleman reeled on to the stage of the theatre and assaulted

the manager, Rich, whose life was saved by Quin’s prompt
armed interference. This resulted in a not, and thereafter a
guard was stationed in all theatres. In 1732 Quin appeared
at Covent Garden, returning to Drury Lane from 1734 to 1741,
and m 1742 was again at Covent Garden, where he remained
until the close of his career. On the 14th of November 1746
Quin played Horatio and Garrick Lothario to the Calista of Mrs
Cibber m Rose’s Fair Penitent, The applause of the audience
was so great as to disconcert if not actually to alarm the two
actors Public interest was yet more keenly stimulated in

comparing Garrick’s and Quin’s impersonations of Richard III.,

the popular verdict being loudly in favour of Garrick But
Quin’s Fdlstaff m King Henry IV was emphatically preferred to

the Hotspur of his rival In consequence of an attempt made
by Garrick in 1750-51 to draw him away from Covent Garden,
Quin was enabled to extort from his manager a salary of £iooq
a year, the highest figure then reached in the profession Quin’s

last regular appearance was on the 15th of May 1757, as Horatio
m the Fair Penitent, though in the following year he twice

played Falstaff for the benefit of friends He had retired to

Bath, where he lived a happy life, with late hours and much
eating and drinking, until his death on the 21st of January
1766. He was buried in the abbey church at Bath Some
coolness which had arisen between Quin and Garrick before the

former’s retirement was dissipated on their subsequent meeting

at Chatsworth at the duke of Devonshire’s, and Quin paid

many a visit to Garrick’s villa at Hampton in the latter part of

his life. The epitaph in verse on his tomb was written by
Garrick. Quin’s will displayed a generous nature, and among
numerous bequests was one of fifty pounds to “ Mr Thomas
Gainsborough, limner

”

In the Garrick Club in London are two portriits of the actor

ascribed to Hogarth, and a portrait by Gainsborough is in

Buckingham Palace His personality was not gracious His

jokes were coarse
,

his temper irascible ; his love of food, his

important airs, and his capacity for deep drinking do not

command respect, on the other hand, a few of his jokes v/ere

excellent, and there was no rancour in him On many occa-

sions he showt'd his willmgness to help persons in distress. His

character is summarized by Smollett in Humphrey Clinker As
an actor his manner was charged with an excess of gravity

and deliberation ,
his pauses were so portentous as in some

situations to appear ev en ludicrous
,
but he was well fitted for

the delivery of Milton’s poetry, and for the portrayal of the

graver roles in his repertory

See The lAte of Mr James Outn Comedian, published in 1766 and
reprinted in 1^87,

QUINAULT, PHILIPPE (1635-1O88), French dramatist and

librettist, was born in Pans on the 3rd of June 1635 He
was educated by the liberality of IVistan I’Hermite, the author

of Manamne, Quinault’s first play was produced at the Hotel

de Bourgogne in 1653, when he was only eighteen The piece

succeeded, and Quinault followed it up, but he also read for the

bar
,
and in 1660, when he married a widow with money, he

bought himself a place in the Cour des Comptes Then he tried

tragedies {Agnppa, &c
)
with more success than desert He

received one of the literary pensions then recently established,

and was elected to the Academy in 1670. Up to this time he

had written some sixteen or seventeen comedies, tragedies,

and tragi-comedies, of which the tragedies were mostly of very

small value and the tragi-comedies of little more. But his

comedies—especially his first piece Les Rivales (1653), UAmant
indiscret (1654), which has some likeness to Moline’s Etourdi,

Le Fantome amoureux (1659), and La Mere coquette (1665),

perhaps the best—^are much better But in 1671 he contributed

to the singular miscellany of PsychS, in which Corneille and
Moli^re also had a hand, and which was set to the music of

Lulli. Here he showed a remarkable faculty for lyrical drama,
from this time till just before his death he confined himself

to composing libretti for Lulli’s work This was not only very
profitable (for he is said to have received four thousand livres

for each, which was much more than was usually paid even
for tragedy), but it established Quinault’s reputation as the
master of a new style,—so that even Boilcau, who had previously
satirized his dramatic work, was converted, less to the opera,

which he did not like, than to Quinault’s remarkably ingenious
and artist-like work in it. His libretti arc among the very
few which are readable without the music, and which are yet
carefully adapted to it They certainly do not contain very
exalted poetry or very perfect drama But they are quite free

from the ludicrous doggerel which has made the name libretto

a byword, and they have quite enough dramatic merit to carry
the reader, much more the spectator, along with them. It k
not an exaggeration to say that Quinault, coming at the exact
time when opera liecamc iashionablc out of Italy, had very much
to do with establishing it as a permanent European genre His
first piece after Psyche w'as a kind of classical masque. Les
Fetes de LAmour et de Bacchus (1672) Then came Cadmus
(1674), Alceste (1674), Thesee (1675), Aiys (1676), one of his best

pieces, and Isis (1677). All these were classical in subject, and
so was Proserpine (1^0), which was superior to any of them
The Triumph of Love (1681) is a mere ballet, but in Persee (1682)
and Phaeton (1683) Quinault returned to the classical opera

Then he finally deserted it for romantic subjects, in which he

was even more successful Amadis de Gaide (1684), Roland

(1685), and Armuie (1686) are his masterpiei es, the last being the
most famous and the best of all. The very artificiality of the

French lyric of the later 17th century, and its resemblance to

alexandrines cut into lengths, were aids to Quinault m arranging

lyrical dialogue Lulli died in 1687, and Quinault, his occupa-
tion gone, became devout, and began a poem called the “ De-
struction of Heresy ” He died on the 26th of November 1688

The best edition of his works is that of 1739 (Pans, 5 vols.)

QUINAZOLINES (Phenmiazines or benzopyrimidines), m
organic chemistry, heterocyclic compounds of the structure

shown m the inset formula They may be regarded as resulting

from the fusion of a benzene with a pyrimidine

nucleus m the 5 6 position 'Fhey are isomcnc
with the cmnolines, phthalazines and quinoxa-

lines. Theymay be obtained by the action of alco-

holic ammonia on the acidy I denvatives of ortho-

aminobenzaldehydes and ortho-aminoketones (A Ihschler, Ber
,

/CHO /CH N
1891-95) V.(jC0H4 h-nh

3 ^c,hk i

+2 up,
NH CO R N N CR

and from the corresponding dihydro compounds on oxidation with

potassium permanganate They are stable, tertiary bases, and
may be distilled without decomposition

,
they form addition

products with alkyl iodides and double salts with mercuric and
platinum chlorides On reduction with sodium in presence of

alcohol they yield dihydro derivatives Those in which the CH
group adjacent to the benzene nucleus is unsubstituted arc oxid-

ized by chromic acid to ketodihydroquinazolincs (quinazoloncs).

Quinazoline (C^H^N^) is obtained by oxidizing its dihydro-deriv-
ativc with potassium fcrncyanide The dihydro derivatives exist

in three different senes, since the addition of two atoms of hydrogen
in the diazinc ring can take place in three different positions, namely,
m the 3 4, I 4 and i 2 positions, and these diifereiit types are dis*

tmgnished by the symbols Ai, A2, As denoting that the double
linkage is between the first and second, second and tliird, and
third and fourth atoms in the diazine ring The Ai scries, which
are obtained by the elimination of the elements of water from
the acidyl derivatives of ortho -aminobenzylamines, are rather
strong bashes which form stable salts and yield the correspond-
ing ktto derivatives on oxidation (C Paal, Bcr

, 1889-1896)
4-Keto-dihvdroquinazoline (/f quinazolone) is formed by oxidiz-

ing the dihvdro base with potassium permanganate
;
by boiling

acidyl-ortho-aminobenzamide with water (A, Weddige, Jour prak
Chem , i8«s,(2)3i,p 124), or by heating anthramlic acid with forina-

midc (S Niementowski, Bcr , 1895, 28, p 443) It roads both in

the enol and keto forms, yielding both N-ethers and O-ethers, the
latter being obtained by the action of sodium alcoholates on 4-chlor-

quinazoltnea The Az senes is obtained by heating acidyl-ortho-
aminobcnzylamines with zinc chloride, whilst the A3 series, which
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IS only knovNn in the form of its keto derivatives (a>quLnazolines),
results from the fusion of urea with ortho-aminobenzaldehydes and
benzophenones, the elements of water and of ammonia being elimi-

nated (S Gabriel and fh. Posner, Ber , 1895, 28, p 1037) They
possess feeble basic and phenolic characters The tetra-hydroquin-
azohnes arc obtained by reducing the quinazohnes and dihydro-
quinazohnes and by condensing ortho-aminobenzylamine with alde-
hydes (M Busch, Jnuy prak Chem

, 1896, (2) 53, p 414) The
ring IS easily split on hydrolysis, giving rise to ortho-disubstituted
benzenes The keto derivatives of this senes result by the action
of carbonyl chloride on ortho-aminobenzylammes of the type
II^N CJd4 CH3NHR (M, Busch, Bcr

, 1892, 25, p 2853), or from
the urea derivatives of ortho-aminobcnzylamine They are weak
bases which are indifferent to both acids and alkalis, and which on
oxidation yield the coriesponding 2 4-diketo derivatives

QUINCE (Lat Cydoma or Cotoneay Ital Cotogna, Fr cotngy

Mid Eng cotHy qutfiy whence a collective plural quins,”

corrupted to singular quince ”), a fruit-tree concerning

which botanists differ as to whether or not it is entitled to take

rank as a distinct genus or as a section of the genus Pyrus
(natural order Rosaceae, qv) It is not a matter of much im-

portance whether we call the quince Pyrus Cydoma or Cydoma
vulgaris For practical purposes it is perhaps better to con-

sider It as distinct from PyruSy differing from that genus in the

twisted manner in which the petals are arranged in the bud,

and in the many-celled ovary, in which the numerous ovules

arc disposed horizontally, not vertically as m the pears The
quinces are much-branched shrubs or small trees with entire

leaves, small stipules, large solitary white or pink flowers

like those of a pear or apple, but with leafy caly\ lobes and
a man}/ -celled ovary, in each cell of which arc numerous hori-

zontal ovules The common quince is a native of Persia and
Anatolia, and perhaps also of Greece and the Crimea, but in

these latter localities it is doubtful whether or not the plant

is not a relic of former cultivation By Franchet and Savatier

P Cydoma is given as a native of Japan with the native name
of “ maroumerou ” It is certain that the Greeks knew a

common variety upon which they engrafted scions of a better

variety which they called KvSwnoi', from Cydon m Crete,

whence it was obtained, and from which the later names have

been derived Pliny (H N xv ii) mentions that the fruit

of the quince. Malum cotoneum^ warded off the influence of

the evil eye
,
and other legends connect it with ancient Greek

mythology, as exemplified by statues in which the fruit is repre-

sented, as well as by representations on the walls of Pompeii

The fragrance and astnngency of the fruit of the quince are

well known, and the seeds were formerly used medicinally for

the sake of the mucilage they yield when soaked in water, a

peculiarity which is not met with in pears. This mucilage is

analogous to, and has the same properties as, that which is

formed from the seeds of linseed

The quince is but little cultivated in Great Britain, two
or three trees planted in the slip or orchard being in general

found to be sufficient for a supply of the fruit
,

in Scotland

It seldom approaches maturity, unless favoured by a wall The
fruit has a powerful odour, but m the raw state is austere and

astringent
;

it, however, makes an excellent preserve, and is

often used to give flavour and poignancy to stewed or baked

apples

There are three principal varieties of the quince, the Portugal,

the apple-shaped and the pear-shaped The Portugal is a taller

and more vigorous grower tnan the others and has larger and finer

fruit
,

the apple shaped, which has roundish fruit, is more pro-

ductive. and ripens under less favourable conditions than either

of the others
,
while the pear-shaped has roundish-pyriform fruit,

which ripens later than that of the apple-shaped variety

The quince prefers a rich, light and somewhat moist soil The
tree is generally propagated by cuttings or layers the former making
the best plant*^, but being longer in growing It is much used aa a
dwarfing stock for certain kinds of pears, and for this purpose the
oung plants when bedded out in the quarters should be shortened
ack to about 18 or 20 inches

,
the effect is to restrain the growth

of the pear, increase and hasten its fruitfulness, and enable it to

withstand the effects of cold. Those required to form standard
fruit-beanng trees should be trained up to a single stem till a height

of 5 or 6 feet is attained
The common Japan quince, Pyrus or Cydoma japontca, is grown

in gardens for the sake of its flowers, which vary in colour from
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creamy white to rich red, and are produced during the winter and
early spring months Ihe fruit is green and fragrant but quite
uneatable C Maulet, a more recently introduced shrub from
Japan, bears a profusion of equally beautiful orange-red flowers,
which are followed by fruit of a yellow colour and agreeable fragrance,
so that, when cooked with sugar, it forms an agreeable conscr\e,
as in the case of the ordinary quince

QUINCY^ JOSIAH (i 744~i 775 )» American patriot, son of

Josiah Quincy (1709-1784), was born in Boston on the 23rd
of February 1744. He was a descendant of Edmund Quincy,
who emigrated to Massachusetts m 1633, and received in 1636
a grant of land at Mount Wollaston, or Merry Mount, after-
wards a part of Braintree and now Quinc> He graduated at
Harvard in 1763, and studied law in the office of Oxcnbndge
lhacher (d 1765), to whose large practice he succeeded. In
1767 Quincy contributed to the Boston Gazelle two bold
papers, signed “ Hyperion,” declaiming against British op-

pression , they were followed by a third in September 1768,
and on the 12th of February 1770 he published in the Gazelle

a call to his countrymen to break off all social intercourse “ with
those whose commerce contammaUs, whose luxuries poison,
whose avarice is insatiable, and whose unnatural oppressions
are not to be borne ” After the “ Boston massacre ” (5th
of March 1770) he and John Adams defended Captain Preston
and the accused soldiers and secured their acquittal ^ He
used the signatures “ Mentor,” “ Callisthenes,” “ Marchmont
Needham,” “ Edward Sexb> &.c

,
in later letters to the Boston

Gazelle He travelled for his health in the South m 1773,
and left in his journal an interesting account of his travels

and of societ} in South Carolina
,
this journey was important

in that It brought Southern patriots into closer relations with
the popular leaders m Massachusetts In May 1774 he pub-
lished Observalions on Ihe Atl of Parliamenly commonly called

The Boslon Port Bill^ with Thoughts on Civil Society and
Standing Armies, in which he urged “ patriots and heroes
to form a compact for opposition—a band for vengeance

”

In September 1774 he left for England where he consulted
with leading Whigs as to the political situation in America

;

on the 1 6th of March 1775 he started back, but he died on
the 26th of April in sight of land

See the Memoir of the Life of Josiah Quincy, Jun , of Alassa-
chusetts (Boston, 1825 ,

2nd ed , 1874), by his son, which contains
his more important papers

His son, Josiah Quincy (1772-1864) American lawyer and
author, was born in Boston on the 4th of February 1772 He
studied at Phillips Academy, Andover, graduated at Harvard
m 1790, studied law, and was admitted to the bar in 1793, but
was never a prominent advocate He became a leader of the

Federalist party m Massachusetts
,
was an unsuccessful candi-

date for the national House of Representatives m 1800 , served

m the Massachusetts Senate in 1804-5 ^
a member in

1805-13 of the national House of Representatives, where he
was one of the small Federalist minority He attempted to

secure the exemption of fishing vessels from the Embargo Act,

urged the strengthening of the American navy, and vigorously

opposed the erection of Orleans Territory (Louisiana) into

a state m 1811, and stated as his “ deliberate opinion, that

if this bill passes, the bonds of this Union are virtually dis-

solved
,

that the States that compose it are free from their

moral obligations to maintain it
,
and that, as it will be the

right of all, so it will be the duty of some to prepare definitely

for a separation,—amicably if they can, violently if they must ”

This IS probably “ the first assertion of the right of secesMon

on the floor of Congress ” Quincy left Congress because he
saw that the Federalist opposition w^as useless, and thereafter

was a member of the Massachusetts Senate until 1820 ;
in

1821-22 he w^as a member and speaker of the state House
of Representatives, from which he resigned to become judge

of the municipal court of Boston In 1823-28 he was ma}or
of Boston, and in his term Faneuil Hall Market House was

* His eldest brother S\muel Qi incy (1735 1789), was at this

time solicitor-general of Massachusetts, and opened this trial He
remained loyal to the Crown, left Boston in 1776, and was attorney
for the Crown in Antigua until his death
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built, the fire and police departments were reorganized, and
the city’s care of the poor was systematized In 1829-1845
he was president of Harvard College, of which he had been

an overseer since 1810, when the board was reorganized
;
he

has been called “ the great organizer of the university
”

he gave an elective (or “ voluntary ’*) system an elaborate trial

,

introduced a system of marking (on the scale ot 8) on which
college rank and honours, formerly rather carelessly assigned^

were based
;

first used courts of law to punish students who
destroyed or injured college property , and helped to reform

the finances of the university During his term Dane Hall

(for law) was dedicated, Gore Hall was built, and the Astro-

nomical Observatory was equipped His last years were spent

principally on his farm m Quincy, where he died on tlie ist of

July 1864

He wrote a Memoir of bis father (i8jy)
,

a History of Harvard
Umverstiv {2 vols

,
1S40) marred by a tendency to belittle the

clerical regime
,
The Journals of Major Samtul Shaw (1847) , The

History of thn Boston Athenaeum (1851), Th^ Municipal History
of the Toivn and City of Boston (1852) , a Memoir of th^ Life of J Q,
idams (1858) ,

and Essays on the Soiling of Cattle (1859), only one
oi hn many practical contributions to afirtculture See Rdmund
Qmnc>, Life of Josiah Quincy (Boston, 1867)

JosiAH Quincy (1802-1882), son of the last-named, was
major of Boston in 1845-1849, and author of Figures of the PaH
(1882) ;

his brother EmiuNo (1S08-1877) was a prominent
Abolitionist, and author of the biography of his father and of a
romance, (1854) ,

and his sister Eliz\ Sus\n (1798
1884) was her father’s secretary and the biographer of her

mother Josiah Quincy (1802-1882) had two sons—

J

ostah !

Phillips (b 1829), a lawyer, who wrote, besides some verse,

The Protection of Majorities (1876) and Double Taxation in

Massachusetts (1889), and Samuel Miller (1833-1887), who
practised law, wrote on legal subjects, served in the Union army
during the Civil War, and was breveted brigadier-gencral of

volunteers in 1865 Josiah Quincy (b 1859), a son of Josiah
Phillips Qumey, was prominent m the Democratic party m
Massachusetts, and was major of Boston in 1895-1899
QUINCY, a city and the county-seat of Adams county, Illinois,

USA, m the western part of the state, on the Mississippi

river, about 105 m W of Springfield Pop (1890) 31,494 ,

(1900) 36,252, of whom 4961 were foreign-born—3988 being
of German birth — and 2029 were negroes

, (1910, census)

36,587. Land area (1906), 5*8 sq m. Quincy is served by
the Chicago, Burlington & (Juincy, the Quincy, Omaha & Kansas
City, and the Wal^ash railways, and by lines of iivcr steamers,

which find an excellent harbour in Quincy Bay, an arm ot the

Mississippi. The city is built on the river bluffs, which com-
mand aa extensive view. In Indian Mounds park, within the
city limits and owned by the citv, are prehistoric mounds The
Quincy Library, founded in 1837, has been a free public library

since 1889. Among the principal public buildings are the

Court House and the Federal Government building Ihe
State Soldiers’ and Sailors’ Home (1887), with grounds cover-

ing 222 acres, is m Quincy
, one of its fifty-five buildings I

(Lippincott Memorial Hall) was erected by the veterans of

the institution in memory of Charles E. Lippincott, the first

superintendent There is a monument in Quincy in memory
of George Rogers Clark, and the homestead (built in 1835) of

John Wood, founder 0/ the city, is now owned by the Quincy
Historical Society, organized in 1896. Qumey is the seat of

btrlnancis Solanus College (i860) and St Mary’s Institute

(Roman Catholic), the Chaddock Boys’ School (Methodist
Episcopal), until 1900 known as Chaddock College

,
two schools

of music
, and the Gem City Business ( ollege Among the

charitable institutions are Blessing Hospital (1875), St Mary’s
Hospital (1867 ,

in charge of the Sisters of the Poor of bt Francis),
the Woodland Home for Orphans and Friendless (1853^ St
Alovsius Orphans’ Home (1865), and several homes for the
aged and infirm The city is the seat of a Protestant Episcopal
bishop. Quincy is the industrial and commercial centre of a
large region The value of factory products in 1905 was
$10,748/124, an increase of 35 7 per cent since 1900 Among

the manufactures are stoves and furnaces, foundry and machine
shop products, carriages and wagon^', flour and grist mill pro-

ducts, malt liquors, dairymen’s and poulterers’ supplies, show-
cases, men’s clothmg, agricultural implements, saddlery and
harness, and lumber

In 1822 John Wood (1798-1880), the first white settler, built

a log cabin here, and in 1825, Quincy, then having less than
ten inhabitants, was made the county-seat of Adams county,

both town and county being named through Wood’s influence

in honour of John Qumey Adams Wood was lieutenant-

governor of the state in 1857-1860, and acting-governor in i860 -

1861 A bronze statue (dedicated m 1883) in his memory stands

m Washington Paik There was a general hospital of the

United States Army m Quincy during the Civil War Quincy

was incorporated as a town m 1834, and was chartered as a
city m 1839
QUINCY, a city of Norfolk county, Massachusetts, situated

on Massachusetts Bay, and separated from Boston by the

Neponset river on the N and from Weymouth by Fore river

on the S Pop. (1890) 16,723 , (1900) 23,899, of whom
7662 were forcign-born

, (1910 census) 32,642 , area, about
16 sq m It IS served by the New York, New Haven &
Hartford railway, and by an interurban electric line. To a
large degree Qumey is a residential subuib of Boston The

birthplaces of John Adams, built in 1681, and of John Quincy

Adams, built in 1716, are still standing The Stone Temple,

or First (ITnitanan) Congregational Church, is the burial-place

of the two Adamses Qumey was also the home of ChaiLs
Francis Adams John Adams gave to the town his valuable

private library, and m 1822 founded here the Adams Academy
for boys (now closed). In the home of Josiah Quincy (1802-

1882) m Wollaston Kirk is the Quincy Mansion School for

Girls. Woodward Institute (1894) is an endowed high school

for girls The public school system, the “Quincy System,”
was made famous m 1875-1880 by Col. Francis Wayland Parkei

(1837 1902), who abolished learning lessons by rote, and intio-

ducc^l J^'roebelian prmciples A public library was opened m
1871, and m 1882 it wvis boused m the Crane Memorial Hall,

designed by 11 H Riciiardson,and given bythe familyof Thomas
Crane (180^-1875), who had spent his early youth in the town,

but had lived in New York City from 1827 until his death.

The library contained about 26,000 volumes m 1908 llie

city lias a fine system of parks, among them being Merrymount
and Faxon, the latter named in honour of the family of Hemy
II Faxon, who in 1882 secured a negative vote by the teiwn

to the question whether “ licenses be granted for the sale of

intoxicating liquors ”
,
subsequently there has been a similar

\otc each year The manutactures of Quincy wcic long un-
important, with the exception of “Quincy granite,”^ which

was first quariied in 1825,— this being the first “ systematic

siliceous crystalline rock quarrying” m New England—and
of which the output in the form of tombstones and monuments
in 1905 was valued at $2,018,198, and in the form of “ marble

and stone work ’’was valued at $364,924. But manufacturing

rapidly increased ip importance between 1900 and 1905 ,
in

this period the value of factory products increased 198 2

to $8,982,446, and the capital invested increased 389 ®/q, to

$9,220,870 Qumey granite, a hornblende, pyroxene, bluish

or greyish, without mica, was used for the construction of the

Bunker Hill monument at Charlestown (in 1826), and of King’s

Chapel, Boston ; and for interior decorations it has found some
use, for example in the Philadelphia city buildings Engines,

and iron and steel ships are built at a shipyard ^ on the Fore

river, and tubular nvets and studs, gearing, foundry products,

and translucent fabrics are among the city’s other products.

^ Since 1877 the Gramte Cutters* Journal has been published here
by the Granite Cutters’ International Association of America
For a description of the granite quarried in tlic vicimty of Qumey,
see T N Dale. The Chief Cnmm-cretal Granites of Mass , New Harntr-

<hii^ and Pkndv Island (Washington, 1908), Bulletin 3‘;4 of trie

ns Gool Survey
* Here were built various vessels of the U.S. Navy, including the

battleship '• North Dakota *’
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The site of the present city was settled in 1625 as Merry 1

Mount or Mount Wollaston by Thomas Morton {q.v )—the
|

present Wollaston Heights is a part of the grant of 600 acres
I

made m 1636 by the town of Boston to William Hutchinson,
husband of Anne, the Antinomian, and was formerly known
as Taylor’s Hill A Puritan settlement was made here m 1634
'fhis first settled part of Braintree {q v )—a name given m

;

1640 to the community then organized—after 1708 was officially
,

called the North Precinct of the Town of Braintree
;

here the

Adamses and the Hancocks lived, and Quincy was the birth-

place of John Hancock—m a house on Hancock lot lived the

first Josiah Quincy ;
the Mount Wollaston farm was a legacy

to John Quincy (1689-1 7O7), m whoso honour the township

was named on its separation from the township of Braintree

in 1793, and whose name was Ixirne by his great grandson,

John Quincy Adams In 1826 a railway about 4 m long to

the Neponset river was built here'—the first in New England

—

lor carrying granite from the quarries to tide-water , the cars

wcie drawn by horses The township had previously been

engaged in maritime pursuits, agriculture, and the manufacture
of leather Township government, owing to the abolition

of the committee on general business and the consequent

confusion of handling so many and minute detaiB, and to

the addition to the population of a large Irish clement and a

large New Hampshire element, both workmen m the quarries,

reached the minimum of efficiency in 1840-1870 , m 1870, how-
ever, the town-meetings were reformed, and in 1S74 a committee
to consider business details was again appointed In 1888

Quincy was chartered as a city

bee “ A Study of Church and Town Government,” by C F
Adams, in the second volume of his Thne Episodes of Massachusetts
History (Boston. 1892), for an admirable history of the community ,

his Centennial Milestone^ an Address in Commemoration of the One
Hundredth A nmversary of the Incorpor ittun of Qmni y, Mass (Cam-
bridge, Massachusetts, 1892) , P M Wilson Quincy, Old Braintree

and Merry Mount 1907), and Where ^nurican Independence
Began (Boston, igoa) , eoxd D M WiEon and C F Adams, Co/.

fokn Qunuy of Mount WoUadon ryfij (Ouincy, 1909) pub-
lished by the Qumey Historical bocicty, and containing addresses
made at the celebration in February 1908 m honour of (‘ol Quincy

,

and W S Pattcc, History of Old Braintree and Quincy (Quinc\,

1878)

QUINET, EDGAR (1S03-1875), French historian and man of

letters, was born at Bourg-en-Bresse, in the department of the

Ain, France, on the 17th of February 1803. His father,

Jerome Quinet, had been a commissary in the army, but being

a strong republican and disgusted with Napoleon’s usurpa-

tion, he gave up his post and devoted himself to scientific

and mathematical study. Edgar, who was an only child, was
much alone, but his mother (Eugeme Roziit Lagis, who was a

person of education and strong though somewhat unorthodox

religious views) exercised great influence over him He was

sent to school first at Bourg and then at Lyons. His father

wished him on leaving school to go into the array, and then

suggested businoss But Quinet was determined upon literature,

and after a time got his way IIis first publication, the Tableftes'

du jutf errant

y

appeared in 1823 Being stiuqk with Herder’s

Philasophie der Geschichie, he undertook to translate it, learnt

German for the purpose, published his work in L837, and ob-

tained by it considerable credit At this time he was introduced

to Cousin, and made the acquaintance of Michelet He had
visited Germany and England before tlio appearance ol bis

book Cousin procured him a post on a governraent mission to

the Morea in 1829, and on his return he publislx'd in 1830 a

book on la Grice moderne. Some hopes of employ ment which

he had after the revolution of February were frustrated by the

reputation of speculative republicanism which he had acquired

But he joined the staff of the Retfue des deux mondes, and for

some years contributed to it numerous essays, the most remark-

able of which was that on Les iperpies franfaises du Xllente

stSde, an early, though not by any means the earliest, apprecia-

tion of the long-neglected chansons de gestt Ahasvh us, his first

ongmal work of consequence, appeared in 1333. Tins is a

singular prose poem, in language sometimes rather bombastic

but often beautiful Shortly afterwards he married Minna
Mor6, a German girl with whom he had fallen in love some years
before 1 hen he visited Italy, and, besides wntmg many essays,

produced two poems, Napoleon (1835) and Promeihee (1838).
which being written m verse (of which he was not a master) are
inferior to Ahasverus. In 1838 he published a vigorous reply

to Strauss’s Leben JesUy and m that year he received the Legion
of Honour In 1839 he was appointed professor of foreign

literature at Lyons, where he began the bnllinnt course of

lectures afterwards embodied m tne Ghne des religions* Two
\ears later he was transferred to the College de Trance, and the
Genie des religions itself appeared (1842)

Quinct’s Parcsian professorship was more notorious than
fortunate, owing, it must be said, to his own fault. His chafr

was one of Southern Literature, but, neglecting his proper
subject, he chose, m conjunction with Michelet, to engage in a
violent polemic w ith the Jesuits and w ith Ultramontanism 1 wo
books l)earmg exactly these titles appeared m 1843 and 1844,
and contained, as wax usual with Quinet, the substance of his

lectures These excited so much disturbance, and the author
so obstinately refused to confine himself to literature proper,

that in 1846 th<‘ government put an end to them—a course

which v/as not disapproved by the majority of his colleagues.

By this time Quinet was a pronounced republican, and some-
thing of a re\ olutionist He appeared in arms during the dis-

turbances winch overthrew Louis Philippe, iind was elected by
the department of the Am to the Constituent and then to the

Legislative Assembly, where he figured among the extreme
radical paity He had published in 1848 Les Revolutions

d^ltaltiy one of his principal though not one of his best works.

He wrote numerous pamphlets during the short-lived Second
Republic, attained the Roman expedition with all his strength,

and was from the first an umompromising opponent of Prince

f.ouK Napoleon He was banished from France after the coup
d'etat, and established himself at Brussels His wife had died

some time previously, and he now married Mademoiselle Asaky,
the daughter of a Roumanian poet. At Brussels he lived for

some seven years, during whuh he published Les Lsclaves (1853),

a dramatic poem, Mamix de Samte-Aldegonde (1854), a
study of that Reformer lu which he very greatly exaggerates

Saii»te-Ald6gonde’s literary merit, and some other books He
then mo\cd to Veytaux, on the shore of the Lake of Geneva,
where he < ontmued to reside till the fall of the empire Here
his pen was busier than ever In i860 appeared a singular

book, somewhat after the fashion of Ahasverus, entitled Merlin
Venchanteur, in 1862 a Uistoire de la campagne dc l8 l$, in 1865

an elaborate book on the French Revolution, m which the

author, republican as ho was, blamed the acts of the revolution-

ists unsparingly, and by that means drew down on himself

much wrath from more thoroughgoing partLsans Many
pamphlets date from this period, as docs La Criatwn (1870),

a third book of the class of Ahasvirus and Merlin, but even
vaguer, dealing not with history, legend, or philosophy, but
with physical science for the most part

Qumet had refused to return to France to join the liberal

oppasition against Napoleon III
,
but immediately after Sedan

he returned He was then restored to his professorslnp, and
during the siege wrote vehemently against the Germans.

,

He
was elected deputy by the department Of the Seme in 1871, and
was one of the mast obstinate opponents of the terms of peace

between France and Germany. He continued to write till his

death, which occurred at Versailles on the 27th March 1875

bicge de Parts et la defense nattonale appeared m 1871., La
liepubhque m 1872, Le Livre de Vexile m the year of its author’s

death and after it This was followed by three volumes of

letters and some other work Quinet had already in 1858

published a senu-biographic book called Histone de mes tdees

Quinet’s character v/as extremely annable, and his letters to

his mother, his accounts of his early hie, and so forth, are likely

always to make him interesting He was also a man of great

moral conscientiousness,and as far as mtention went perlectly dis-

interested. A.S a writer, his chief fault ls want of concentration.
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as a thinker and politician, vagueness and want of practical

determination. His historical and philosophical works, though

showing much reading, fertile thought, abundant facility of

expression, and occasionally, where prejudice does not come in,

acute judgment, are rather (as not a few of them were in fact)

reported lectures than formal treatises. His rhetorical power
was altogether superior to his logical power,and the natural conse-

quence IS that his work is full of contradictions These contra-

dictions wxTe, moreover, due, not merely to an incapacity or an
unwillingness to argue strictly, but also to the presence in his

mind of a large number of inconsistent tastes and prejudices

which he either could not or would not co-ordinate into an in-

telligible creed. 'Fhus he has the strongest attraction for the

pfbturesque side of medievalism and catholicity, the strongest

repulsion for the restrictions which medieval and Catholic

institutions imposed on individual liberty He refused to sub-

mit himself to any form of positive orthodoxy, yet when a man
like Strauss pushed unorthodoxy to its extreme hmits Quinet
revolted As a politician he acted with the extreme radicals,

yet universal suffrage disgusted him as unreasonable m its

principle and dangerous in its results His pervading character-

istic, therefore, is that of an eloquent vagueness, very stimulating

and touching at times, but as deficient in coercive force of matter

as it IS in lasting precision and elegance of form He is less in-

accurate in fact than Michelet, but he is also much less absorbed

by a single idea at a time, and the result is that he seldom attains

to the vivid representation of which Michelet was a master

Bibliography —His numerous works appeared m a uniform
ethtion of twent\ -eight volumes (1877-79) His second wife,
in 1870, published certain Mimoxves d’cxil, anti / citra d*exvl followed
in 1885 In that year Prof George Saintsbury published a selection
of the Lettres d sa mire with an introduction Tor many years
Ouinet received little attention in France, but it was revived,
tnough not very strongly, by the publication in 1899 of Madame
Quinet’s CtnquanU ans Vamtiti (that between her husband and
Michelet), ana by the centenary of his birth On this latter (tqo?)
appeared A Voccasion du centinaire, by E Lcdram

,
see also I tbres

Penseurs riltgteux, by E Pans (1905) There is in English an
elaborate Early Ltfe and Writings of Edgar Qmnet, by R Heath
(London, 1881) (G Sa )

QtriKIKE, the most important alkaloid contained in cinchona
bark (see Cinchona) In i8ro Gomez of Lisbon obtained a
mi.xture of alkaloids which he named cinchonino, by treating

an alcoholic extract of the bark with water and then adding
a solution of caustic potash In 1820 Pelletier and Caventou
proved that the cinchonino of Gomez contained two alkaloids,

i

w'hich they named quinine and cinchonine Later qumidme
and cinchonidine were discovered, and subsequently sevcial

other alkaloids, but in smaller quantity

Chemistry —The alkaloids exist in the bark chiefly in com-
bination with cinchotannic and quinic acids, ihe cinchotannic

acid apparently becomes altered by atmospheric oxidation into

a red-colouring matter, known as cmchono-fulvic or cinchona
red, which is very abundant in some species, as in C suairubra
For this reason those barks which, like C Calisaya, C offianalts,

and C ledgertana, contain but little colouring matter are
preferred, the quinine being more easily extracted from them
in a colourless form "IFe exact mode of extraction adopted by
manufacturers is secret. That hitherto adopted by the Indian
Government for the preparation of the cinchona febrifuge (see

below) IS simple, but the whole of the alkaloid present in the

bark is not obtained by it This method is to exhaust the

powdered bark with water acidulated with hydrochloric acid
and then to precipitate the alkaloids by caustic soda.

Another method consists m mixing the powdered bark with
milk of lime, drying the mass slowly with frequent stirring,

exhausting the powder with boiling alcohol, removing the
excess of alcohol by distillation, adding sufficient dilute

sulphuric acid to dissolve the alkaloid and throw down colour-

ing matter and traces of lime, &c
,
filtering, and allowing the

neutralized liquid to deposit crystals The sulphates of the
alkaloids thus obtained are not equally soluble in water, and

|

the quinine sulphate can be separated by fractional crystalliza-

tion, less soluble in water than the other sulphates

Quimneofcommerceistheneutralsulphate.CaQHj^NaOa H3SO4 8H2O,
which occurs in commerce in the form of very light slender white
acicular crystals It is soluble m about 780 parts of cold water,
but in 30 of boding water, 60 of rectified spirit (sp gr o 83), and
40 of glycerin Its solubility in water is lessened by sodium or
magnesium sulphate, but is increased by potassium nitratt,

ammonium chloride, and most acids It is not soluble in fixed
oils or in ether, although the pure alkaloid is soluble in both
It becomes phosphorescent on trituration When prescribed it

IS generally rendered more soluble in water by the addition of
dilute sulphuric acid or of citric acid, one drop of the former or Jths
of a gram of the latter being used for each gram of the quinine
sulphate Quinine is precipitated from its solution by alkalis and
their carbonates It is, however, very soluble in excess of ammonia

Ihe acid solution of sulphate ot quinine is fluorescent, especially
when dilute , and it is laevo-rotatory When a solution of chlorine
is first added ami then ammonia an emerald green colour, due to
the formation of Ihalleoquin, is developed This test answers with
a solution containing only i part of quinine in 5000, or in a solution
containing not more than oiinrps^rt if bromine be used instead of
chlorine Ihe fluorescence is visible in an acid solution containing
T part in 200,000 of water By adding an alcoholic solution of
iodine to a solution of the sulphate in acetic acid a compound
known as herapathite, 4Qu 3H20O4 2HT T4 OH^O, is obtained, which
possesses optical properties similar to those of tourmaline

,
it is

soluble m 1000 parts of boding water
,
and its sparing solubility

111 cold alcohol has been utilized for tstimating quinine quantitat-
ively The other alkaloids arc distinguished from quinine thus
quimdine resembles quinine, but is dextro-rotatory, and the iodide
IS very insoluble in water

,
the solution of cinchonidine, which is

laevo-rotatory, does not give the thalleoquin test, nor fluorescence
,

cinchonine resembles cinchonidine in these respects, but is dextro-
rotatory
Commercial sulphate of quinine frequently contains from i to 10 %

of cinchonidine sulphate, owing to the use of barks containing it

The sulphate of cinchonidine is more soluble than that of quinine
,

and, when i pait of quinine sulphate suspected to contain it is

nearly dissolved in 24 parts of boding water, the sulphate of quinini
crystallizes out on cooling, and the cinchonidine is found in the
clear mother liquor, from which it can be precipitated by a solution
of potassium and sodium tartrate Samples of quinine m which
cinchonidine is present usually contain a smaller percentage of
water than the pure sulphate 1 races of quinidine are also some-
times, though rarely, found in commercial quinine, but its presence
docs not detract in a medicinal point of view from the value of the
latter

Owing to Its voluminous character as much as 18 % of water may
remain present in apparently dry samples of sulphate of quinine
If it loses more than 14 6 % of water when dried at 100° C il contains
an excessive amount of moisture Owing to its variability in this

respect, and to its insolubility, certain otlier salts have largely re

placed the sulphate in modern mcdicint
Sulphate of quinine manufactured from cuprea bark {Rtnnjta

pcdunculata) may contain fiom 10 to 90 % of sulphate of homo-
I

quinine, which almost coincides in solubility with sulphate of
quinine Ilomoquinine is decomposed on treatment with caustic
soda into quinine and a new alkaloid, cupreine, in the proportion
of 2 to 3 Cupreine is soluble in a solution of caustic soda (differing

in this respect from quinine), and therefore it is easy to prepare
sulphate of quinine perfectly free from either homoqiimme or
cupreine The medicinal properties of cupreine and homoqiiinme

I are of no practical importance
In consequence of the high price of the alkaloid an attempt wa**

made some years ago by the Government of India to manufacture
from cinchona bark a cheap febrifuge which should represent the
alkaloids contained in the bark and form a substitute tor quinine
1 hi8 mixture is known as cinchona febrifuge, and is prepared chiefly
from C succtruhra, which succeeds better in India than the other
species in cultivation, and grow? at a lower elevation, being con-
sequently procurable in la’-ge quantities at a conipara tivelv low
price A mixture of the cinchona alkaloids, consisting principally
of cinchonidine sulphate, with smaller quantities of the sulphates of

miinine and cinchonine, is sold under the name of “quinetum ” at a
eWaper rate than quinine
The chemical constitution of quinine and the allied alkaloids

is not definitely settled although certain relationships are well
1. stablisheil Thus quinine is methoxycinchonine or methylcupreine,
cupreine being an oxycinchonine These relations are shown by
the formulae —cinchonine No OH, cupreine =
quinine =r^„H2„No(OH)(OCH^) Cinchonine yields on oxidation
cinchoninic acid" (7 quinoiine carboxylic acid) CpH^N COjH
whilst quinine gives quimnic acid, C„Hg(OC H3)(C02H). 1 his per-
mits the writing of cinchonine, for example as C»HflN C,oH,«(OH)N.
the hydroxv group being m the part CioH„(OH)N, about which
the constitution is uncertain The subject has been especi-

ally studied bv Skraup, K6nigs, and von Miller
, Konigs and

von Miller have proposed formulae consisting of a piperidine
ring substituted with a vmvl group , in the former that is a
bridge of CH, C(OH)‘ from the nitrogen atom to the 7-carbon
atom, connexion with the qmnohne residue being made at the
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hvclroxylic carbon atom through a ‘CHg group

,
whilst in the

latter the pipendme ring is substituted by a methyl group in addition
to the vinyl group and the bridge is simply C(OH)

,
with which

connexion is made as before

Medicine ,

—
^The sulphate is still used m medicine, and

the British Pharmacopeia has admitted two others, which
are much moie valuable—the hydrochloride and the acid

hydrochloride—whilst the hydrobromide is also used. The
hydrochloride— formerly known as the hydrochlorate—

2H^0, resembles the sulphate in appearance,
the crystals being, however, somewhat larger. It is soluble in

less than 40 parts of cold water, and m 3 parts of alcohol

(90 %) The doses are similar to those of the sulphaU, but
somewhat smaller, owing to its greater solubilit) The acid

h\drochlonde is the most valuable of all salts of quinine It

IS soluble in its own weight of water, and is the most rapidlv

and c ompletcly absorbed of all the salts of this alkaloid It

occurs in a colourless crystalline powder, ha\ing the formula
C,,H,jN,0>2HCl 3Hp
The sulphate of quirinc used in medicine may contain up to

^ % of cinchonidine, but should be free frtmi cinchoninf quinidine
and cupreine There arc four pharmacopoial preparations The
fern et qiunmdc < itras, one of the “ si alt prejvirations ” of iron,

is given as a hciematimc and tonic m doses of about 10 grains If

IS very unphasant to take The pharmacopeial pilule qiiinina*

contains 5 parts of the sulphate in (> The syrupiis fern
phosphatis cum qiunina et strychnma (Easton's Svnip) contains
^ths of a grain of quinine in each drachm, that is in eacli

dose Here the quinine acts as a bitter tonic The tinctura
quininae arnmoniata or ‘ arnmoniated qiunmc *' is luad^ bv mixing
17^ grains of quinine sulphate, 2 fluid 0/ of liquor ammonne

pharmacopeial solut’oii of ammonia), and 18 fluid oz of a

60% solution ot alcohol The dose of ^ to i drachm contains littU

more than a "rain of quinine the antipyretic action of which is

negligible Its value m the early stages of a bronchitis or tracheitis
IS due to the ammonia The small quantity of quinine it contains
IS conditioned by the solubility of the alkaloid, whieli is precipitated
when this tinctarc is diluted with water No particular value
attaches to the pharmacopeial preparations of the h\droe blonde

Phvi^iolo^tcal Action —Our knowledge of this subject is mainly due
to Professor Binz of Bonn Quinine has considerable powers as an
antiseptic, this term defined for some tune as imlicating the powir
to kill bacteria Whilst quinine possesses this power, however
It IS far more potently lethal to a particular form of avimal organism
known as the plasmodium malaviat \gainst the bacteria quinine
IS not at all an exceptionally powerful uitiseptic, though more
powerful than carbolic acid Many bacteria are killed by a 2%
solution of the alkaloid Quinine does not affect the unbroken
skin, and cannot be absorbed from it, but it is slightly irntant
to the pain -conducting nerves of a raw surface
The first feature of the interna^ action of quinine is its intensely

bitter taste This induces a reflex secretion fiom the sahvarv
and gastric glands, which is followed or accompanied by increased
vascularity of the gastric mucous membrane, and by some degree
of activity on the part of the muscular wall of the stomach This
means that the appetite is strengthened, and digestion rendered
more rapid and complete In this sense alone quinine is a tonic
The hydrochloric aud of the gastric juice is stated to conv< rt an\
salt of quinine into a chloride, and it seems probable that the
absorption of quinine takes place mainly from the stomach for w'hen
the drug reaches the alkaline secretions of the diuxlenum it is

precipitated, and probably none of it is tliereafttr absorbed The
greater part of a dose of quinine sulphate adniimstcred by the
mouth may be recovered, as a rule from the faeces, this being much
the most wasteful mt thod of giving quinine The absorption of
the acid hydrochloride is much more complete Quinine hydro-
chloride circulates in the alkaline blood without precipitation,
probably owing to the presence of carbonic acid in the blood
The actum of quinine on the blood itself—quite apart from its

action on malarial blood—is of great complexitv and importance
Whilst it IS not a haematinic, m that it does not increase the number
of the red blood corpuscles, it very markedly influences the stability

of the compounds of the haemoglobin with oxygen like alcohol
and prussic acid, quinine interferes with oxidation, so that oxy-
haemoglobin is relative ly unable to give up its oxygon to the tissues,

the metabolism of which is therefore greatly moclified This pro-
perty is doubtless partly—though not wdiolly—'explanatory of
the antipyietic action of quinine The leucocytes or white blood
corpuscles are very markedly affected by quinine, the character
istic "amoeboid” movements of the cells being arrested Hence
quinine stops the process of dtapedesis or emigration of the leu-

coc> tes from the blood-vessels into the tissues, and if applied to the
extravascular spaces it arrests the leucocytic movements there
The explknation that this influence on the leucocytes explained the
favourable action of quminc on certain inflammatory processes no

longer holds, since we know that the inflammatory conditions arc
of microbic origin, and that the movements of tlv. loucotvtes are
not objectionable, but highly desirable as a means of defence" against
bacteria and their pioducts Quinine, therefore, is not beneficial
m inflammatory conditions as far as this particular property is
concerned

ihe action of quinine on the circulatory apparatus is not marked
It lb only m very large doses that it weakens the intracardiat
nervous ganglia, slows and weakens the pulse, and dangerously
lowers the blood pressure Similarlv the depressant action on the
rCvSpiratorv centre in the medulla oblongata occurs only after the
administration of enormous doses
The action of quinine on the tempt ratuic is important, for it

the safest of all known antipyretics Its action on the normal
temperature is ml Ihe drug is not an antithermal But when the
lemperatiire is raiSed, quinine will frequently lower it Ihc acti#n
is not due to any influence on the thermic centres, nor to any pro-
duction of diaphoresis, but to Iht influence of quinine upon tht

stability of oxvhaemoglobin Quinine was the first antipyretic
used and after the introduction of such preparations as anti-

pvrm and acetanilide it may still be said to he the safest, though
It IS much less powx-rful The maximum dose of the sulphate is

about 40 grains, and of the acid hycirochloride about 25 grams The
temperature usually begins to fall m about tw'o hours The in-

fluence of fjiuniru upon a malarial temperature is due to an entirely
different cause (see below)

In sonu ot tin lower vtrtebrates quinine rc'duccs the activity

of the spinal cord but m tht human species it appears to stimulate
the nervous mc-chamsm of the uterus under certain conditions,

and it IS therefore included under the class of ovytoctc or ecbolti

drugs
Quinine is excreted in some degree bv neaily all the glands of

the body but mainl\ by tht kidneys I races of it mav be detected
m the urine within an hour of its administration, and most of it

IS eliminated wilhm c'lght or ten hours Ihe study of the unne
is highl\ interesting in correlation with that of the influence of

quinine upon the oxidising power of the blood, and upon the move-
ments of the leucocytes The amount of uiea, creatin, creatmin,
sulphates and phosphates m the urine is diminished, clearly showing
that qiunmc exerts an inhibitory influence over the metabolic
processes of the body I his conclusion is further confirmed by the
observation that the amount of carbonic acid excreted by the lungs
is also diminisbexl Ihe uric acid excreted in the urine" (mostly in

the form of urates) is markedly diminished This product is largely

den\ed from the nuclei of the leucocytes, which contain large

quantities of the nuclco-proteids, of which unc acid is a decomposi-
tion product It IS therefore plain that the diminution of leucocytic

movement is to be regarded as a sign of dimimshod metabolism
withm the cells

Therapeutics The supreme value of quinine is as a specific

antidote to malaria, against which it also possesses a powerful
prophylactic action I en or fifteen grains of tiic sulphate are often
given three timts a day for this latter purpose, and smaller doses
of the much more efficacious acid hydrochionde will be found to

convey even more certain immunity In treating malaria (including

ague, remittent fev'er, intermittent fever, and all its other forms)

with this diug cerfam important facts are to be observed Qiiinme
administered bv the mouth or by an> other means will soon enter the

blood, and will then kill the haematoznon tnalartae, whether it be free

in the blood-plasma, in the leucocytt s or in the red blood corpuscles

There is one exception, however Quinine is apparently powerless
to kill the organism when it is in its reproductive phase This
phase corresponds to the p\ retie attack 1 here is therefore no
purpose to be se^rveel by administering quinine during a malarial
paroxysm Two successful methods may dc adopted The quinine

may nc gi\cn m a singk' large dose—30 grams of the sulphate
or 20 of the acid hydrochloride—an hour or two before the

attack IS due, i e just before the parent organism m the red blood
coipiiscles IS about to discharge the new generation of \oung para-

sit<s into the blood-plasma An equally effective method, which
may be combined with the above, is to give the quinine in lo-gram
doses of the acid hydrochionde every four hours between the

attacks Whichever method be adopted the paroxysm that w^as

expt'ctcd will probably not appear After a single full dose of

quinine no parasites can as a rule be observed in the blood for

scveial days In beginning treatment, it is well to clear the hepatic
and alimentaiv passages by a preliminary dose of calomel combined
with a secretory cholagogue, such as enonymin or indin The
quinine treatment may be beg^n wnth success on the day following

an attack Quinine is much less efficacious in the treatment of

post-malaiial syTiiptoms, such as neuralgia and haematuna, when
no parasites can be detected in the blood In such cases quinine

IS often inferior to aiscnic
Quinine is largely used as a bitter tonic m doses of about half

a gram The acid hydrochionde is the best salt to employ
Quinine has some analgesic power, and is a safe and often efficient

drug in the treatment of neuralgia, even when the patient has not
had malaria Somewhat smaller doses than those given in pyrexia
should be employed
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Cincfwmsin is the name applied to the congeries of toxic syiuptonLs

which follow the prolongcu admmibtratiou of quinine, but ma>
appear after one small dohe ifi certain persons Ihe symptoms
cigsely resemble those of salicyhtm, and also, though m less degree,

those of carbohsm The patient is deaf, but complains of ringing

in the ear? uhich may assume various forms, especially m musical
people liiero is headache, which, with the continuance of th(

drug, bcLonies exceedingly severe, tlic vision and equilibrium ar<

affected, and tlicrc is often some gastro-intestmal irritation in
cases where the drug has been delibeiaUly given fot its |x>isonoiis

action the results are still more seveie. Tlierc may be bleeding from
the nose, cutaneous congestion, deafness, blindness, coma or de-
lirium, and even death from cardiac failure* Altei death there is

found ono noteworthy lesion a commencing acute inflammation
of tho internal tar Jn persons who have a marked idiosyncrasy
towards cinchonism, the symptoms may often be successfully avertou
u small doses of hy^robromic acid— lo minims of Uic diluU solution

-*-"are given with the quuui*e
A non-of/icial prcpaiation of quimnt—W.ubuig's lincturt^

—

occasionally succeeds where tlio ordinal) prtpaiations fail lh<

close is I to 4 drachms, It contaiiu* i part of quinine in 50
Of the ihirtetu or more other ingudients, tin re mav specially be 1

noticed the salicylic and bonzoic acids

Ihe other alkaloids of cmchona baik—quuudino, ciiichoiuduic

and cinchonine —also possess similai propeitits but all are mueJi
less effective than quinine Tins is also the cas( with the tinchona
febrifuge prepared from C suuirubra
The great dicsadvantagc of the oflicial prcqiarations is the bitiv-i

t«'Vste and insolubility It is found, howevei, that all the
soluble salts arc bitter, whilst the tasteless ones arc insolubh
Substitutes mav therefore be divided into those admiiiistorod oralK
and those administered h\podermicall\ Of tho insoluble salts

uc may notice the tannau. the propioiuc acid ester (euqumim

)

and carbonic acid ester (aristoquin), the salicylic acid csUi (salo-

quimnej
,
aud of the soluble substitutes, quinopynnc (a compound

of qiiimnc hyrdrochlondc and anlipyrinc) and cpnniiie hvdrochloio
carbamide (a compound of quinine, urea and iiv drochlonc acid)

Until 1867 English manufacturm of quinine were rntireh

dependent upon South America for their supplies of cinchona

Imrk, which were obtained exclusively from uni ultivated

trees, growing chiefly in Bolivia, Peru, and Ecuador, the prmc ipal

species which were used for the purpose being Ctnchotta Calisaya
,

C\ oifictnaUs , C. mactocalyx, var Patton, C» Pitayensts, C
mitanUia and C. lancijdia Sinct the cultivation of cinchona

trees was commencerl in Java, India, Ceylon and Jamaica
several other species, as well as varieties and hybiids cultivate^!

in those countries, have been used ^ Later, C lanafolta, var

C^Usaya, known as the cahsaya of Santa Fe, was strongly
i

recommended for cultivation, because the shoots of felled trees
|

afford bark containing a considerable amount of quinine
,
C '

Pitayensts has been introduced into the Indian plantations on
account of yielding the valuable alkaloid quinidme, as well as

maximuiu 1 he portion of tlie trunk from which the bark has been
removed is sometimes protected by moss, and the new bark which
forms IS then distinguished by tho name of “ mossed bark " Ihc
species which yield the* largest amount of quinine are by no moans
the easiest to cultivate, and experimepts have consequently been
made m cross-feitilization and grafting with the view of giving

\ igoiir ot growth to delicate trees yielding a large amount of alka-
I loid or ol increasing the yueld m strong-growing tre<*s affording but
' little quinine Grafting, however, has not been found to answer
the purpose, since the stock and the graft have been found to

i utain liuir respective alkaloids m the natural proportion just as

j

if grow^mg separaft'ly H\bndization also Is very uncertain,

I
and lb vt ry dittvcult to carry out effectually

,
hence the mt thod

' of propag.iting the best vanetics by cuttings has been adopUd,
I except m the case of those which do not strike readily, as in C
I Ledgenana, in whuh the plants are grown from the shoots of fc lied

trees

borne years ago it was discovered that a l>ark imported from
Colombia iiiultr the namv of cuprea batk, or "hard" bark, and
derived from Remijia pcdunculata, Triana, and other species,

contained quinine to the extent of J to 2\ %, and m 1881 this bark
was export!^ in enoimous quantities from Santander, exceeding in

amount the unitid importations of all the other cmchona barks,
and by icason of its cheapness this has since that date been laigcly

used for the manufacluie of quinine
( inchona bark as imported is never uniform m quality Ihe

South American kinds contain a variable admixture of inferior

barks, and the cultivated Indian baiks comprise, under the re-

spective names of yellow, pale', and nd baits, a number of varieties

of unequal value
The alkaloids aie contained, according to Howard, chiefly in the

Cvllidar tissue next to the liber No definite knowledge has as yet
b^cn attained ot th< exact steps by which quinine is foinud in

nature m the tissues ot tho haik From analyses of the Kavi^,

I

bark and root, it appears that quinine is present only m small
quantitif s m thi U iv< s, m laitir quantity' m tlic slim Ijaik aud
increasing m propoition as it approaches the root, where quinine

I

appeals to decrease and cmchoniru to increase m amount, although
the reiot bark is gtncially nchci in alkaloids than that of tlio stt m
riu' altitud at which the tiecs are grown seems to affect the pro-

duction of qiimmc since it has been proved that the yield of quinine

in C ofjicuuilis IS lo'ss when the trees are gro\vn below 6000 ft than
abovv, that elevation, and that cmehonicline quinidme and usin

j

aic at tlio some tmn increased m amount It has also been shown
I by Bioughton that C Peruviana, which yields cinchonine but no

j

quinine at a height of oooo ft ,
when grown at 7800 ft gives nearly

' as much quinine and almost as readily, as C officinahs Karsten
also ascfTtaincd by cxjxnmfnts maele at Bogota on C lanctjoka

that the barks of one district were sometimes devoid of quimnc,
while those of the same species from a nt ighbourin^ locality yielde'd

si to 4J of the sulphate
,
moreover, Dr De Vrij found that the

bark of C officinalis cultivated at Utakamand varied in the yield

of quinine from i to q % In those cases the v^ariation m«iy have
been due to altitude Fno access of an* to the tissues also seems
to increase the yichl of (juinme, for the renewed bark is found to

a>ntain more ([umine than tlie original bark.

quinine*.

The first importation from India took place in 1807, since which
time the cultivated bark has arrived m Europe in constantly in-

creasmg quantities, London being the chief market for the Indian
barks and Amsterdam for those of Java Cinchona Cahsaya has
also been cultivated oxtensivclv m Bolivia and m Tolima, United
Slates of Columbia

111 order to obtain tlic cultivated bark as economicalL^ as possible,
experiments were* made which resulted in the distoveiy that if

the bark were removed from the trunks in alternate strips so as not
to injure the cambium, or actively growing /one, a new layer ol

Uark w^as formed in one year which was iiclier m quinine than tlu

ongnial bark and equal m thickness to that of two or three years’
ordinary growth This 13 knowm m commerce as " renewed bark

"

The process has been found to be most convenic ntlv practised when
the treesjire ci^ht years old, at w'hich age the bark separates most
easily Tho yield of quinine has been ascertained to increase
annually until the eleventh year, at which it stems to reach its

*^ln Java, C Cahsaya, vars anglica, favanica, Hassharliana an<l
Ledgenana

,
C afpctmlis, vaf attgushjolta

;
C lancifoha, C

catoptera C micrantha and C succtrubra In India, C snrcirufn'a,

C ofictnaUs, vars angusttfolia
,

cri^pa, Untusinga and Bonplan-
diana, and to a lesser extent C Calisaya, vars Bohvtana and mtcro-
-carpa

,
C micrafitha, C Paruvtana and C mtxda form only a small

proportion of the plantations Since J E Howard pointed mit
that C Pahudtana, and C Cahsaya, vars fammea, nasskarhava
and angUca, were hkcly to lead to disap^intment as qulttinc-
yielding fipecies, these have been replaced m the plantations as
rapidly as possible by the more vahiable species, of which C Led-
gmana, yielding from 5 to 10 % or even more of quinine. C o^cmalts,
and a hybrid between C offletnahs andC smetrubra, which has been
named C rohusta, are the most important

QUINOLINE (Bcnzopyndine), C9H;N, an organic base first

obtained from coal-Ur in 1834 by F. Rung'e {Pogg Ann ,

1834, 31, p 68), and later by C Gerhardt by the distillation of

cinchonine, quinine and other alkaloids with caustic potash

{Ann , 1842, 42, p. 310 , 44, p. 279) It also occurs with

pyridine and its homologues in bone-oiL It may be prepared

by distilling cinchoninic acid with lime; by the reduction of

ortho-aminocinnamic aldehyde (A Baeyer and V Drew son, Ber
,

188^, i6, p 2207); by passing the vapour of allyl aniline

over heated lead oxide
,
by the condensation of ortho-amino-

bcnzaldehyde with acetaldehyde in the presence of aqueous

caustic soda (P PViedktnder and C F Gohnng, Ber,,

1882, 15, p. , 188^, 16, p. 1833); by the action of ortho-

toluidine on glyoxal at 150® C. (V Kuhsch, Monats,, 1894,

15, p 276) ,
by the action of phosphorus pentachloride on

hydrocarbostyril (the inner anhydride of ortho-aminohydro-

cinnamic acid), the chlorinated compound first formed being then

reduced by hydnodic acid (A. Baeyer) :

^CII,-CH.

‘'^NH - do

CH-CCl

N = C Cl

/CH=CH
,< I ;

\ N =CH

and by the so-called ** Skiwp ** reaction, which consists m
oxidizing a mixture ot aniline, glycerin and concentrated

sulphuric acid, with nitrobenzene (Z. Skraup, Monais.y 1880,

P 3^^ f
i88t, 2, p. 141). This reaction is a very violent
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one, and its mechanism may probably be explained as
follows • The glycerin is first converted into acrolein,

which combines with the aniline to form acrolem-anihne,

and this product is then oxidized by the nitrobenzene

(TICH: CH,->CoH-N
The nitrobenzene may be replaced by arsenic acid, when the

reaction proceeds much more quietly and a cleaner product

obtained (C A. Knueppel, Ber,, 1896, 29, p 703). The Skraup
iea( tion is a perfectly general one for pi iniaiy amino-compounds,
the halogen-, nitro- and oxy-anilines (aminophenols) leact

similarly, as do also the toluidmes, naphthylamines, ammo-
anthracene, meta- and paia-phcn}lene diammes, and ortho-

and y-aminoquinohne

Quinoline is a colourless liquid with a smell resembling that

of [)>ridine It boils at 238^ C and is very h>groscopic It

IS a tertiary base and forms well-defined saltj>. ft is almost

insoluble in water, but dissolves readily in the common orgitnic

solvents It combiner readily with the alkyl lialidcs JI

Decker (Ber
, 1905, 38, p. 1 144) h«cs found that many ortho substi-

tuted quinolines will not combine with methyl iodide owing to

steric hindrance, but the difiiculty can be overcome in mo^t cases

by using methyl sulphate find heating the reaction components
to 100” C for half an hour Nitric acid and chromic acid have
little action on quinoline, but alkaline potassium permanganate
oxidizes it to carbon dioxide, ammonia, oxalic, and quinolinic

acids (S Iloogewerd and W A v Doip, Rec Pays Ba^ , 1882,

1, p 107) Bleaching powder oxidizes it to chlou arbo tyril

It IS reduced by the action of zinc .ind ammonia
to di- and tetra-hy droquinolmcs A lic'ahydro-

and a decahy^droquinoline have been obtained

by heating tctrahydroquinolinc i\ith hydri-

odic acid and phosphorus to high temperatures

(E Bamberger, Ber
, 1890, 23, p 1138) Numerous substitu-

tion products of quinoline are known, and th( positions in the

molecule are generally designated in accordance with the

scheme shown in the inset formula , the letters 0, ?;/, /), a.

standing for orlho-^ meta-, para-y and ana-.

The oxyquinoluics possess a certain iniporlanc'^ owing to then
rflationship to th^ alkaloids Those with the hydroxyd group m
the btnzene nucleus arc prepared fiom the aminophenols bv the

Skraup reaction Only two arc known containing the h^droxvl
gioup in the pyiidine nucleus, namely, carbo^tynl {a-oxyqumohnc),
which IS formed by the reduction of ortho-aminocmnamic acid wuth
ammonium sulphide (L Chiozza Ann, 1852, 8s. p 118) or witli

ferrous sulphate and baryta, and kynunne (7-oxyquinolmc), wluch is

obtained by the' acbon of nitrous acid on ^-aminocjiiinolme (A
Claus and H Howitz. Jour prak Chem

,
i&<)4, 158. p 232) It is

also formed by the condensation of anthramlic acid with acctaldc-

hvde (S Niemontowski, Ber 1805. 28, p 2811) They are both
ciy'stallmc solids, the former nultmg when anhydrous at 109-200",

and the latter at 52" C
Of the homologues of quinoline, the most important are quin-

aldcic, lepidme, 7-phenylquinoline, and flavohne Qmnaldtiif
(a-mothylqiunoline) is present m coal-tar

,
it may be pic*j>are*il

by condensing aniline with paraldehy^de and concentrated hydro-
chloiic acid (0 Doebner and W v Miller, Ber , 1881, 14 pp 2812
el seq

)
The reaction is a perfe*.tly general one. for the aniline

may bo replaced by other aromatic amines and the aldehyde by
oth( r aldehydes and so a large number of quinoline homologiics
may be prepared in this way Qiunaldmc may also be obtainul by
condensing ortho-aminobenzaldehy’do with acetone in presence
of caustic st^ida (P Friedlandcr, loc cif

)

It is a colourless

liquid which boils at 247“ C The -CHj group is very reactive,

condensing readily with aldehydes and with phthahe anhydruk
Potassium pi'imanganate oxidizes it to acetylanthranihc acid,

HOOr(l) C,|M4 (2) Nil COCH^, while chromic acid oxidizes it to

quinaldic acid (qmnolme-a*carboxylic acid) Lepidi ne (7-methvlqumo-
line) was first obtained by distilling cmchonme w ith caustic potash
It may be prepared synthetically by condensing ortho-aminoaccto-
phenonc with paraldehyde and caustic soda (L Knoir, Ann , iS8(>,

P bo) or irom aniline, acetone, formaldehyde and hydrochloric

acid (C Beyer Jour prah Chem . 188s. 140 p 125) It may also

be prepared by condensing oo^imcthylquinohnc aud formalde-

hyde, the resulting a-ethanollepidme, CH3N(CHp CHj,*OH),
breaks down on heating and forms Icpidine (W Kdnigs and A
Mengcl, Ber, 1904^ 37, p, 1322) It is a colourless liquid which
l)oils at 255° C Chromic acid oxidizes it to cinehoninic acid

(see below), whilst potassium permanganate oxidizes it tb lepidimc
acid (y-methylquinolinic acid) and cinchomerpmc acid (see Pvki-
dine) y-Phenylqmnoltney which is probably the parent substance

of the cinchona alkaloids, ib prepared by hcataig 7-phenylquinaldic
acid, tlie oxidation fnotiucl of the 7'phcnykpunaldine. which
results from the action ot alcoholic potash on a mixture of ortho-
ammobenzophcnoiiL and du tone (W. Konigs and R Gcicy

, Ber
,

1885, 18, p 2400) or bv the action of sulphuric acid on benzoyl-
acetone amhde (C Beyer Ber, 1887, 20, p 17O7) It crystallizes
in ULLdles which melt at Oi" C I lavohne (a-phenyi-7-melhvl-
quinolme) is formed on heating flavenol (soe below) with excess of
zinc dust, or by heating molecular proportions of ortho-amino-
acetophenone and acetophenone, m dilute alcoholic solution, with
a smaU quantity of 10 caustic soda sohition (O Fischer Ber

,

1886, 19. p 1037) Closely related to flavoiinc is fiavamltne or
(a)-para-aminophcnyl-7-methykiuinoline which is formed wlinn
acetanilide and anhydious zine chloride are heated together for

man\ hours at 250-270® C (O Fischer and C Pudolph, Ber
,
1882,

15 p 1^)00) or bv heating ortho- and para-aminoacetophcn<vie
with zinc chloride to ejo® C (O hischer, Ber, 1886, 19. p 10^8)
it ciystallize'3 fiom benzene m prisms, which melt at 97® C Sodium
nitrite in the presence of excess of aeid con\erts it into the corre-
sponding hedioxylic compound flavenol

The oxy derivatives of the quinoline homologucs arc best ob-
tained fiom the aniline derivatives of

/
5#-ke tome leitls \t i lo® <_

aniline anei acetoacetic ester condense to form amlido-acctoacctic
ester CHiCO CII^ CO NH which is converted by concentrated
aciels intoa-oxy'-7-methylquinolinc (L Knorr, Mnti ,1886, 236, p 73)
On the other hand at about 240® C ,

the amine and ester react
to form

/
5-anilidoerotonic ester, CHg CfNHCgH,) CH COOCdR

which yields 7 oxv'ix-methylquinoline (M Conrad and L Limpach,
Ber 1887, 20 p 947)
Numerous t irboxyln acids of quinoline are known, the most

important of which art qmnaldie, cinchomnic and acndinic acids
Qutnaldu aiul (epiinoline-a-carboxylic acul) is produced when
qmnaldine is oxidized by chromic acid It crystallizes in needles
w'hich contain two molecules of aator of crystallization and melt
at 1 C When heated above the melting-point it loses carbon
dioxide and yields quinoline Alkaline potassium ptrmanganate
oxuUzts it to pMidim tr’carboxyhc acid (236) Ciuchonimo
acid (quinoline-7-carboxylic acid) is formed when cinchonine is

oxidized by nitne acid or by the oxidation of lepidint It cry’^t-

taUizes from water in needles or prisms and in the anhydions
state melts at C Potassium permanganate oxidizes it to

pvridine tricarboxylic aeid (2 34) Acndinic aitd (quinohue-c;/9 -

(llcarboxylic acid) is formed when aindinc is oxidized by potassium
permanganate (C Graibe *and H Caro, Ber, 1880 13, p 100)
It rrystallizesin needles, which are easily soluble in alcohol, and when
heated above 130® ( lose carbon dioxide and leave a residue of
quinohne-^-carbo\vlic acid
PoqmnoUne, isomcnc with e]uinoIinc, was first discovered m

coal-tar m 1885 by S Hcxigewerfi and W A v Dorp (Rev Payi
Ba!>, 1 88*;. 4, 125), its formula ib shown m the

ins"t It may be separated from the quinoline which
accompanies it by means of the (hfiexence in the
sc^ubility of the sulphates of the two compounds,
isoquinolme sulphate being much less soluble than

j
..

quinoline sulphate It may l>e urepared by passing
tilt vapour of benzvlidene ethylamine through a red-hot tube
(A Pictet and S Popovici, Ber

, 1892, 2^, p. 733)

,

by the action

of concentrated sulphuric acid on benzyl ammo -acetaldehyde,

CHo NH CH„ CHO (P Fischer), or on lienzyhdene amino-
acctal, CjI.CH ‘N CH, CH(OCoH,)4 (C Ponuranz, MonaB ,

1892, 14, p I pq ,
by heating ciunamcnvl aldoximo witli phos-

phorus pcntoxidc to 70° C (F Bamberger, Ber 1894 27, p 19^;^
C«H,CH CH Lll NOII (CrH.CH CH NH COH] — Cj^H-N

,

by the action of hydriodic acid on the oxydichlorisoquirtoiine

formed when phosphorus ptntachlonde reacts with hippunc acid
,

by the tbstillation of homophthahmide over zinc dust (Si Le Blanc,

Ber, 1888, 21, p 2299) or by treatment with phosphorus oxy-

chlonde followed by the reduction of the resulting dichloriso-

quiiioUnc with hydnodicacid (S Gabnel, Ber , 1886, 19, pp i65«;,

2355)
/CH,-CO yen r- C(f>H) .CH «C Cl yCH~-CH

ACO-NH \C(0H) \ca =N NCH-K
It IS also formed from isobeuzalphthalidc by the action of ammonia,
followezl by phosphorus ox> chloride and reduction of the chlorinated
product (S Gabriel),

/ CH = C C^Ha / CH = C CtiHft
0,h/ I -CaHK '

\cO-6 \C0-NK
/CH ^ C CflHa /CH «C QH*

-QiH/ I
-^04114/ I ;

NCCl N \CIT^ N
and from isocoumarin carboxylic acid by conversion into iso-

carlKDstyril on heating, and subsequent reduction by distUlation with
zinc dust (E Bamberger, Ber, 1892, 25, p. 1138) It melts at

22-2 3® C and boils at 240® C , and behaves m most respects aimilaily

to quinoline By oxidation with alkahno potassium permanganate
It yields phthahe acid and cinchonveronic acid. Reduction by means
of tin and hydrochloric aaci gives a tetrahydro derivative
Numerous derivatives of isoquinoline are obtained in the de-

composition of various vegetable alkaloids. Papaverine on fusion

CO-

CcH4,
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With alkalis yields a dimethoxyisoquinoline, whilst hydrohydras-

tinine, hydrocotarnine and the salts of cotarnine may be considered

as derivatives of reduced isoquinolines (see Opium)

QUINONES^ m organic chemistry, a group of compounds m
which two hydrogen atoms of a benzene nucleus are replaced

by two oxygen atoms This replacement may take place

either in the ortho or para positions, giving rise to orthoquin-

ones or to paraqumoncs ,
metaqumonth do not appear to have

been isolated. The para or true qumones are obtained by the

oxidation of hydrocarbons with chromic acid or of \arious para

di-denvatives of benzene with chromic acid mixture, such, for

example, as para-aminophenol, para-phcnylene diamine, para-

agmnoazobenzene, &c H v. Pcchmann {Ber
,

1888, 21,

p. 1417) has shown that a-diketones are converted into para-

quinoncs by the action of warm solutions of the caustic alkalis,

diacetyl yielding para-xyloquinone

CH3 CO CO CH3 C H3 C CO CH
-

II
K

li

CHjjCOCOCH^ HCCOCCH^,
whilst P H Bayrac {Bidl soc chtm

, 1894 (^) it, p 1129) ob-

tained anilmo-derivativcs of the paraqumoncs h\ the action of

an aqueous solution of potassium chromate on an acetic

acid solution of para-aminodimethN lanihne and phenol

CrtH,On + H,N(:,H,N(CH ,),->0 C,H; NC,H^N(CH,)., these

compounds yield the quinonc when heated with mineral

acids

The paraqumoncs are generally crystalline solids of a }cIIo\vish

colour, having a characteristic sharp odour and being volatile

m steam They are readily reduced to the corresponding

hd)roqumones or para-dih>dro\> -benzenes, and also combine
with hydroxylamine hydrochloride to form nitrosophenols,

ONC^H^OH, which can further yield quinone dioximes,

HON C,jHj .NOH Paraqumoncs also combine with ammonia
and with amines yielding amino-dcnvativcs and h>droquinones

The orthoqumones more resemble the a-dikctones
,
they are

crystalline solids of a red or yellow colour, but differ from the

paraquinones in being devoid of smell and not volatile in a current

of steam.

Benroouinone (para) or ordinary quinone is formed by
the oxidation of aniline with sodium bichromate and sulphiinc
acid It sublimes in golden yellow needles Hot concentrated
nitric acid oxidizes it to picric acid and oxalic acid, whilst on treat
ment with hydrochloric acid and potassium chlorate it yields
chloraml (tetrachloroquinone) It combines directly with two and
four atoms of bromine Free hydroxylamine reduces it to hydro
quinone It combines directly with aniline to form flianilido-

quinone, dianilidoqumone-anif and dianihdoqmnone-dianil 01

azophenine Two alternative structural formulae have been given
to benzoquinone, namely

and Vo

The former, due to C Graebe / Chemie, 1867,3, p 39), ascribes
to the molecule a peroxide configuration which accounts for its

oxidizing powers but not for the fact that each oxygen atom is

capable of replacement by one atom of chlorine The second
formula, due to R Fittig [Ann , 1876, 180, p 2^) readily explains
the formation of the mono- and di-oximes of qninonf* ana also
that It readily combines with bromine

Qiiinone-chlorim'de. CIN O, is obtained when para-
aminophenol is oxidized with bleaching powder It is a yellow
crystalline solid readily volatile in steam The dichlonmide,
CIN C,jH4 NCI, is formed in a similar manner from parnphenylene
diamine It is a strong oxidizing agent Quinone-dioxime,
HON C,,H4 NOH crystallizes in colourless or yellow needles, which
decompose when heated to about 240® C Potassium ferrocyanide
in alkaline solution oxidizes it to clinitrosobenzene. whilst cold
concentrated nitric acid oxidizes it to para-dinitrobenzcne Ouin-
hydrone, CgH^Oj C<{H4(OH)j, is formed bv the direct union of
quinone and hydroquinone or hy careful oxidation of hydroquinone
with ferric chlonde solution On boiling with water it decomposes
into quinone and hydroquinone

Benzoquinone (ortho) —C L Jackson (Afncr Chem Jour , 1901,
26, p 10) attempted to prepare this compound by the action of
iodine on the lead salt of pyrocatechm suspended m chloroform
A red solution was obtained, but the free quinonc was not iso-
lateff^ince the solution on standing deposits nearly black crystals
of ‘diliydroxyphenylhvdroxybenzoqmnonc (HO),CfiH8 C^HjO, OH
R wHstfi-ttcr [Ber

, 1904, 37, p. 4744), by dissolving pyrocatechm

in absolute ether containing ignited sodium sulphate and then
adding drv silver oxide, obtained the quinone m dark red crystalline

plates which decompose between Oo'^ and 70® C
For naphthalene qumones sec Naphthalene

,
for anthracene

quinone see Anthraquinone
,
and for phenanthrene quinone see

Phenanthrene
Qutnoles — The quinoles are a senes of compounds of the type

V o, obtained by the oxidation of para-alkvlated phenols.

with nitric acid, Caro’s acid or bromine (Auwers, Ber , 1897-1903 ^

E Bamberger, ib
, 1903, 36, p. 2028, Th Zincke, ib . 1895, 28, p

3121) ,
by the action of sulphuric acid on para-substituted phenyl-

hvdroxyUniines (E Bamberger), and by the action of the Grignard
reagent on qumones (Bamberger) they are crystalline solids

which are readily convex ted into para-alkylated phenols by reducing
agents They possess a weak acid and also an alcoholic character

QUINOXALINES (Benzopyrazines), in organic chem^try,

heterocyclic compounds containing a ring complex made up of a

benzene ring and a pyrazine ring (formula I ) ,
they are isomeric

with the cmnolenes, phthalazines and quinazolines They are

formed by the condensing ortho-diamines with i 2 dikctones

(Hinsberg, Ann
, 1887, 237, p 327), the parent substance of

the group (quinoxalmc) resulting when glyoxal is so condensed,

whilst substitution derivatives arise when a-ketonic acids,

a-chlorketones, a-aldehydc alcohols and a-ketone alcohols arc

used in place of dikctones

/ NH, OCR /N CR
+ I I

+ 2H,0
OCR' CR'

In a similar manner, diamino derivatives are formed when
cyanogen is condensed with ortho-diamines, and those ammo
compounds readily pass into the corresponding dioxy deriva-

tives when acted upon with dilute hydrochloric acid

The quinoxalines arc weak bases, and are stable towards oxidizing

agents out are readily reduced to h>dro derivatives I he trtra-

hydroqiunoxahncs are formed bv condensing ortho-diamines with
ortho-dihydroxy benzenes, and the keto-dihydro derivatives arise

Similarly by condensing niono-alkyl diamines with ketonic acids

(Kchrmann and Mcssingcr, Ber ,
1H92, 21;, pp 1628 et seq

)

The azonium bases (formula II
)
of this senes are produced when

the dihydroqumoxahncs (obtained by similar condensations from
the mono-alkyl-ortho-diamines) are oxidized with feme chloride.

0
1 Quinoxalmc II Azomum base«?

/N\

\n/

/N CR
C«H4/

I

CR'

OH

QUINSY, a common term for acute suppurative tonsilitis

{q 7) ) The English word (formerly “ squinzey ’’) is a corrup-

tion of Fr esqmnancte, from Gr. KWilyxo (kiW, dog, and ayx€Lv,

to choke), and is derived from the suffocating tendency of the

ailment

QUINTAIN (O Fr qmntatne, from Lat. qutntana, a street

between the fifth and sixth maniples of a camp, where warlike

exercises took place), an instrument used in the age of chivalry

in practising for the tournament Originally perhaps the mere
trunk of a tree upon which the knight practised his sword-

strokes, as may be seen in an ancient illustration reproduced

in Stnitt’s Sports and Pa^itntes^ the quintain developed into

various forms of posts at which the soldier tilted with his lance,

not only on horseback but on foot and even m boats An early

fbrm consisted of the wooden figure of a Saracen armed with

shield and sword
,

the object being to strike the figure on the

forehead directly between the eyes This, according to Strutt,

was called by the Italians running at the armed man or
“ at the Saracen The “ pel, ^ or post-quintain, was generally

about 6 ft high

As late as the i8th century running at the quintain survived

m English rural districts In one variation of the pastime the

quintain was a tun filled with water, which, if the blow was a

poor one, was emptied over the striker A later form was a post

with a cross-piece, from which was suspended a ring, which the

horseman endeavoured to pierce with his lance while at full

speed. This sport, called tilting at the ring,’* was very popular

in England and on the continent of Europe in the 17th century,

and IS still practised as a feature of military and equestrian sport.
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QUINTANA, MANUEL JOSi (1772-1857), Spanish poet and
man of letters, was born at Madrid on the nth of April 1772,

and after completing his studies at Salamanca was called to the

bar In 1801 he produced a tragedy, El Dtique de Vtseo, founded

on M. G Lewis’s Casile Spectre
,
his Pelayo (1805), written on

a patriotic theme, was more successful The first volume of

his Vtdas de Espanoles celebres (1807-33), containing lives of

Spanish patriots, stirred the public imagination and secured

Quintana the post of secretary to the Cortes during the French
invasion His proclamations and odes fanned the national

enthusiasm into flame But he was ill rewarded for his services,

for on the return of Ferdinand VII he was imprisoned at

Pamplona from 1814 to 1820 He was finally given a small

post in the civil service, became tutor to Queen Isabella, and
was nominated senator Though publicly “ crowned ” as the

representative poet of Spam (1855), he seems to have lived m
poverty He died on the nth of March 1857 His poems,
thirty-four in number, are inspired by philanthropy and
patriotism

,
the style is occasionally gallicized, and the thought

IS not profound, but his nobility of sentiment and resounding

rhetoric attract every generation of Spaniards

See an excellent monofTfiaph by F Pintyro, Manutl Josd Quintaita,

ensayo critico y bio^rdfico (Pans, 1892)

QUINTESSENCE, in ancient and scholastic philosophy, the

name given to the fifth immaterial element, over and above
the four material elements, air, water, earth and fire, which
Aristotle assumed to be permeating the whole world, and called

oto-ta in medieval philosophy this was called quinta essentia,

the fifth essence, and by many was considered material and
therefore capable of extraction The ancient Indian philosophers

also contain the same idea of a fifth element; thus there were
five Sanskrit elements (bhutas), earth, wind, fire, water and aether

In the history of chemistry the name was applied, by analogy, to

the most concentrated extract of a substance

QUINTILIAN [Marcus Fabius Quintiiianus] ad 3^-

95), Roman rhetorician, was born at Calagurris in Spain Con-

cerning his family and his life but few facts remain His father

taught rhetoric, with no great success, at Rome, and Quintilian

must have come there at an early age to reside, and must have
there grown up to manhood The years from 6r to 68 he spent

in Spam, probably attached in some capacity to the retinue of the

future emperor Galba, with whom he returned to the capital

For at least twenty years after the a( cession of Galba he was at

the head of the foremost school of oratory in Rome, and mav
fairly be called the Isociates of his time He also gained some,
but not a great, repute as a pleader in the courts His greatest

speech appears to have been a defence of the queen Berenice,

on what charge is not known He appears to have been wealthy

for a professional man Vespasian created for him a professorial

chair of rhetoric, liberally endowed with public money, and from
this time he was unquestionably, as Martial calls him, “ the

supreme controller of the restless youth.” About the year 88
Quintilian retired from teaching and from pleading, to compose
his great work on the training of the orator {Insiitutio Oratorio),

After two years’ retirement he was entrusted by Domitian with
the education of two grand-nephews, whom he destined as

successors to his throne Quintilian gained the titular rank of

consul, and probably died not long before the accession of Nerva
(a d 96) A wife and two children died early

Such is the scanty record that remains of Quintilian’s unevent-

ful life But it is possible to determine with some accuracy

his relation to the literature and culture of his time, which he

powerfully influenced His career brings home to us the vast

change which in a few generations had passed over Roman taste,

feeling and society In the days of Cicero rhetorical teaching

had been entirely in the hands of the Greeks The Greek
language, too, was in the mam the vehicle of instruction m
rhetoric The first attempt to open a Latin rhetorical school, m
94 B c

,
was crushed by authority, and not until the time of

Augustus was there any professor of the art who had been born
to the full privileges of a Roman citizen. The appointment of

Quintilian as professor by the chief of the state marks the last

stage in the emancipation of rhetorical teaching from the old

Roman prejudices

During the hundred years or more which elapsed between
the death of Cicero and the birth of Quintilian education all

over the Roman Empire had sprtad enormously, and the educa-

tion of the time found its end and climax in rhetoric Mental

culture was for the most part acquired, not for its own sake, but
as a discipline to develop skill m speaking, the paramount
qualification for a public career Rome, Italy and the pro-

vinces alike resounded with rhetorical cxcrcitations, which
were promoted on all sides by professorships, first of Greek,
later also of Latin rhetoric, endowed from municipal funds.

I he mock contests of the future orators roused a vast amount
of popular interest In Gaul, Spam and Africa these pursuits

were earned on with even greater energy than at Rome The
seeds of tht existing culture, such as it was, bore richer fruit on
the fresh soil of the western provinces than in the exhausted
lands of Italy and the East While Quintilian lived, men
born in Spam dominated the Latin sdiools and the Latin

literature, and he died just too soon to see the first provincial,

also of Spanish origin, ascend the imperial throne

As an orator, a teacher and an author, Quintilian set himself

to stem the current of popular taste which found its expression

in what we are wont to call silver Latin In his youth the

influence of the younger Seneca was dominant But the chief

teacher of Quintilian was a man of another type, one whom
he ventures to class with the old orators of Rome This was
Domitius Afer, a rhetorician of Nimes, who rose to the consul-

ship Quintilian however, owed more to the dead than to the

living His great model was Cicero, of whom he speaks at

all times with unbounded eulogy, and whose taults he could

scarce bring himself to mention
,

nor could he well tolerate

to hear them mentioned by others The reaction against

the Cki roman oratory which had begun m Cicero’s own life-

time had acquired overwhelming strength after his death

Quintilian failed to check it, as another teacher of rhetoric,

equally an admirer of Cicero, had failed—the historian Livy.

Seneca the elder, a clear-sighted man w'ho could see in Cicero

much to praise, and was not blind to the faults of his own age,

condemned the old style as lacking in power, while Tacitus,

m his Dialogue on Orators, includes ( icero among the men of

rude and “ unkempt ” antiquity. The great movement for the

poetization of I.atm prose which was begun by Sallust ran its

course till it (ulminated in the monstrous style of Fronto In

the courts judges, juries and audiences alike demanded what
was start ling, quaint or epigrammatic, and the speakers practised

a thousand tricks to satisfy the demand Oratory became above
all things an art whose last thought was to conceal itself It

IS not surprising that Quintilian’s forensic efforts won for him
no lasting reputation among his countrymen
The Institutio Oratorio is one long protest against the tastes

of the age. Starting with the maxim of Cato the Censor that

the orator is the good man who is skilled in speaking,” Quin-
tilian takes his future orator at birth and shows how this good-

ness of character and skill in speaking may be best produced
No detail of training in infancy, boyhood or youth is too petty

for his attention The parts of the work which relate to general

education are of great interest and importance Quintilian

postulates the widest culture ,
there is no form of knowledge

from which something may not be extracted for his purpose
,

and he is fully alive to the importance of method in education.

He ridicules the fashion of the day, which hurried over pre-

liminary cultivation, and allowed men to grow grey while

declaiming in the schools, where nature and reality were for-

gotten Yet he develops all the technicalities of rhetoric with

a fulness to which we find no parallel in ancient literature.

Even in this portion of the work the illustrations are so apposite

and the style so dignified and >et sweet that the modern reader,

whose initial interest in rhetoric is of necessity faint, is carnecl

along with much less fatigue than is necessary to master most

parts of the rhetorical writings of Aristotle and Cicero. Quin-
tilian’s literary sympathies arc extraordinarily wide. When
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obliged to condemn, as in the case of Seneca, he bestows gener-

ous and even extravagant praise on such merit as he can find

He can cordially admire even Sallust, the true fountain-head

of the style which he combats, while he will not suffer Lucilius

to he under the aspersions of Horace The passages in which

Quintilian reviews the literature of Greece and Rome are justly

celebrated The judgments which he passes may be in many
instances traditional, but, looking to all the circumstances

of the time, it seems remarkable tliat there should then have

lived at Rome a single man who could make them his own
and give them expression The form in which these judgments

are rendered is admirable The gentle justness of the senti-

ments IS accompanied by a curious felicity of phrase Who
can forget “ the immortal swiftness of Sallust/' or “ the milky

richness of Livy/’ or how “ Horace soars now and then, and

IS full of sw^eetness and grace, and in his varied forms and phrases

H most fortunately bold ” ? Ancient literary criticism perhaps

touched Its highc^^t point in the hands of Quintilian

To comprehensive sympathy and clear intellectual \ision

Quintilian added refined tenderness and freedom from self-

assertion Taking him all in all, we may say that his person-

ality must have been the most attractive of his time—more
winning and at the same time more lofty than that of the

younger Pliny, his pupil, into whom no small portion of the

master’s spirit, and even some tincture of the master’s literary

taste, was instilled It does not surprise us to hear that Quin-
tilian attributed any success he won as a pleader to his command
of pathos, a quality m which his great guide Ciccro excelled

In spite of some extravagances of phrase, Quintilian’s lament
(in his sixth book) for his girl-wife and his boy of great promise
IS the most pathetic of all the lamentations for bereavement
in which Latin literature 15 so rich In his precepts about
early education Quintilian continualh shows his shrinking

from cruelty and oppression.

Quintilian for the most part avoids passing opinions on
the problems of philosophy, religion and politics The pro-

fessed philosopher he disliked almost as much as did Isocrates

He deemed that ethics formed the only valuable part or philo-

sophy and that ethical teaching ought to be in the hands of

the rhetoricians In the divine government of the universe

he seems to have had a more than ornamental faith, though
he doubted the immortality of the soul As to politics Quin-
tilian, like others of his time, felt free to eulogize the great

anti-Caesarean leaders of the d>mg republic, but only because

the assumption was universal that the system they had cham-
pioned was gone foi ever Rut Quintilian did not trouble

himself, as Statius did, to fling stones at the emperors Caligula

and Nero, who had missed their deification He makes no
remark, laudatory or otherwise, on the government of an>
emperor before Domitian No character figured more largely

m the rhetorical controversies of the scliools than the ideal

despot, but no word ever betrayed a consciousness that the
actual occupant of the Palatine might exemplify the theme
Quintilian has often been reproached with his flattery of Domi-
tian No doubt it was fulsome Rut it is confined to two
or three passages, not thrust continually upon the reader, as

by Statius and Martial To refuse the charge of Domitian’s
expected successors would have been perilous, and equally
perilous would it have been to omit from the Inshtutio Oratoria
all mention of the emperor And there was at the time only
one dialect in which a man of letters could speak who set any
value on his personal safety. There was a choice between
extinction and the writing of a few sentences in the loath-
some court language, which might serve as an official test of
loyalty

The Latin of Quintihan is not always free from the faults of
style which ho condemns in others It also exhibits many of the
usages and constnicUons which art charactenstic of the silver
l^tin. Hat no writer of the decadence departs less widely from
the best models of the late republican period The language w on
the whole clear and svmplc, and varied without rei»i>rt to rhetorical
devices and poetical conceits Besides the InshtuUo Oratona
there hare come down to us under Quintilian's name 19 longer

(ed Lehncrt, 1005) and 14'; shorter (ed. Ritter, 11^84) Decl<iindUone<;,

or school excrcitations on themes like those in the Conirovetstae of
Seneca the cider Ihe longer pieces arc certainly not Qiuutihan's.
Ihe shorter were probably published, if not by himself, at least from
notes taken at his lessons It is strange that they could ever have
been supposed to belong to a later century

,
the style proclaims

them to DC of Qmntiliciil’s school and time Xho works of Quin-
tilian have often been cilitcd Of the editions of the whole works
the chief is that by Bunn inn (1720), of tin Institutw Oratona
that by Spalding completed by Zumpt and Ronnell (1798-18^4,
qth ed , Mtister, 1S82, the last volume containing a lexicon), ami
that by Halm (1868), and another by Meister (1886), Fng trans

,

J S Watson (185O) The tenth book of the ItisttiiUio Oratoria
has often been separately edited, as by Krueger (cd 3 i888),

Peterson (1891), Bonnell, Mayoi and others (J S R )

QUINTUS SMYRNAEUS, Greek epic poet, probably flourished

in the latter part of the 4th century a d He is sometimes

tailed Quintus Calaber, because the only MS of his poem was
discovered at Otranto m Calabria bv Cardinal Bessanon m
1450 According to his own account (\ii 310), he tried his

hand at poetry in his early youth, while tending sheep at

Smyrna IIis tpic in fourteen books, known as Ta "O/xr/por

or Posthomenca, takes up the tale of Troy at the point where

Homer’s Iliad breaks off (the death of Hector), and carries it

down to the capture of the city by the Greeks The first five

books, which cover the same ground as the Aethiopis of Arctinus

of Miletus, describe the doughty deeds and deaths of Penthcsileia

the Amazon, of Memnon, son of the Morning, and of Achilles
,
the

funeral games m honour of Achilles, the contest for the arms of

Achilles and the death of Ajax The remaining books relate

the exploits of Neoptolcmus, Lurypylus and Deiphobus, the

deaths of Pans and Oenone, the capture of Iroy by means of

the wooden horse, the sacrifice of Folyxena at the grave ol

Achilles, the departure of the Greeks, and their dispersal by
the storm The poc t ha^ no originality

,
m conception and style

his work IS closely modelled on Homer His materials are

borrowed from the cyclic poems from which Virgii (with w'hosc

works he was probablv acquainted) also drew, in particular

the Aethiopis of Arctinus and the Little Iliad of Lesches
Lditio princcps by Aldus Manutius (i';o4)

,
Kochly (ed major

with elaborate prolegomena iSi^o, ed minor, i8«;'^)
,
\ Zimnur

mann (author of other valuable articles on the poet), (i8qi)
,

see

also Kehmplzov, De Qmntt Smyrnaei Fontibub ac Myihopmta
(1889), C A Sainte-Jieuve, Ptude sur ,

Quintc de S'^nyrne

F A VeA^y.QiiinHi^ Smyrnaeub and the " Homey of the tra^xo

Poet<; (1879), G W Paschal, A Study of Qmntus Smyrnatu^
(Chicago, 1904)

QUIPUS {Khtpusy Qippos), the «ancient Peruvian name for a

method of recording which was m use at the time of the arrival

of the Spaniards It consisted of a cord two feet in length to

which were attached a senes of knotted-strings (Peruv qutpu,

a knot) hanging like a fringe These strings were coloured,

and the knots, their number and size, their distance apart, the

colours, the order in which the coloured threads hung, all had
a signification, eg white was silver, yellow gold white meant
peace, red war, &c In this manner a rough register of im-

portant events, of births, deaths and marriages, and other

statistics was kept, the quipii^ even constituting a rude history

of the people They were also much used for conveying orders

to military chiefs m the provinces

The idea of knotted strings to aid memory is so simple that

It IS common to many peoples A Pelew islander, visiting

England, knotted strings as a diary of all that struck him during

his travels In the Hawaiian Islands native carriers have

knotted-string records of their rounds The Peruvian quipus

is simply the perfecting of a system of mnemonics common to

the Red Indians See also Wampum
QUIRE (in carher forms quaer, qtiatr and quere^ from the

0 . Fr quaier, modern cahier, a copy-book, manuscript book

;

Lat quaterni, set of four, from quattuor), originally the term
for four sheets of paper or parchment folded so as to make
eight leaves, tlie ordinary unit m manuscripts and early printed

books
, the term is now chiefly applied to a twentieth part of a

ream of writing paper, twenty-four sheets In bookbinding

and publishing the expression ‘‘ in quires
**

is used of the sheets

of a book when not mlded or bound. Quire ” was formerly
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used of a small book contained in a single quire of paper, and
so IS frequently found in the title of short poems, treatises,

&c A familiar example is the Kingis Quair of King James I.

of Scotland Choir/’ a body of singers or the part of a church

where the singers sit, was formerly spelled quire/’ following

the pronunciation of the word (see Choir)

QUIRINUS, the Sahmc name of the god Mars, probably an

adjective meaning “ wielder of the spear ” (Quins, cf. Janus

Qinrinus). Other suggested etymologies are (i) from the

Sabine town Cures
, (2) from curia, t e he was the god of the

Roman state as represented by the thirty curies A B Cook

{Class Rev win
, p 368) explains Quinnus as the oak-god

{querciis), and Quirites as the men of the oaken spear From early

times he was worshipped at Rome on the Quirinal hill, whither,

according to tiaclition, a bodv of Sabines under Titus Tatius

had migrated from Cures and taken u[) their abode In the

religious system of Numa, Quinnus anci Mars were both recog-

nized as divine beings, distinct but of similar attnbuieb and

functions
,

thus, like Mars, Quinnus was at once a god of war
and a nature god, the protector of fields and flocks Subse-

quently, at the end of the republu
,
Quinnus became identified

with the deified Romulus, son of Mars One of the greater

flamens was attached to the service of Quinnus, a second

college of Salii founded in his honour, and a festival “ Quirin-

aiia ” celebrated on the 17th of FcbriiarV;, the day of the sup-

posed translation of Romulus to heaven Old Roman formulae

of prayer mention a Hora Quirini, his female cult associate,

afterwards identified with Hersilia, the wife of Romalus

The name was also borne by the following saints (i) a Roman
tribune who suffered martyrdom under Hadrian

, (2) a bishop of

Siscia in Rannonia
, {\) the patron of the Tegeinsee in Bavana,

beheaded in Rome in 260 and invokid by those sulfenng from gout
The petroleum (yuirinus-oil) found in the ncighbouihood of the

lake takes its name born him

QUIRITES (literally “ spearmen ”, see Quirinus), the earliest

name of the burgesses of Rome Combined m the phiase

'‘populus Romanus Quiutes (or Quintium) ” it denoted the

individual citizen as contrasted with the community llencc

tus Quintium in Roman law is full Roman citizenship Subse-

quently the term lost the militarv associations due to the

original conception of the people as a body of warriors, and was

applu d (sometimes in a deprecatory sense, cf fac. Ann 1 42)

to the Romans in domestic affairs, Romani being reserved for

foreign affairs (hor the distinction between Quintary and
praetorian ownership, see Roman Law )

QUITO, the capital of the republic of Ecuadoi
,
the see of an

archbishopric covering the same territory, and the capital of

the provmce of Pichincha, m lat 14' S , long 79° 45' W.,

about 1 14 m. from the Pacific coast and 165 m m a direct line

N E of Guayac(uil, with which it is connected by <x railway

completed in 1908 Pop (1906) 50,840, of whom 1365 were

foreigners, mostly Colombians. It occupies a small basin of

the great central plateau formed by the volcano Pichincha

on the W
,
the Puengasi ridge on the E , and ridges N. and S.

formed by spurs from the eastern side of Pichincha. The
ground upon which the city is built is uneven and is traversed

from W. to E by two deep ravines {quebradas), one of which

IS arched over in gieat part to preserve the alignment of

the streets, the drainage of which e^scapes through a cleft m
the ridge northward to the plain of Tumbaco The city is

in great part laid out in rectangular squares, the streets

lunning nearly with the cardinal points of the compass The
houses of Quito are chiefly of the old Spanish or Moorish style

The building material ih general use is sun-dne^d bricks, which

in the better houses is covered with plaster or stucco. The
public buildings are of the heavy Spanish type Facing the

principal square (Plaza Mayor), and occupying the whole S. side,

IS the cathedral
,
on the W side is the government palace

,

on the N the archbishop’s palace
,
and on the E the municipal

hall. The elevation of this plaza is 9343 ft above sca-levcl

The finest building in the citv is the Jesuits’ church,

whose fa9ade is covered with elaborate carving. Among

public institutions are the university, which occupies part of
the old Jesuit college, an astronomical observatory, and eleven
large monastic institutions six of which are for nuns. One
of the convents, that of ban Francisco, covers a whole block,
and ranks among the largest institutions of its kind in the
world A part of it is in ruins, and another part has been for

some time used as military barracks by the government The
university has faculties of theology, law and medicine, and has
200 to 250 students, but it is antiquated m charac ter and poorly
supported The eminent botanist and chemist, Dr William
jameson (1796-1872), was a member of its faculty for many
years The city has no large commercial houses, and only an
insignificant export trade, (hitfly hides and forest products

from the wooded mountain slopes near bv Religious paintings

of a medieval type are produced in large numbers and exported.

The native manufactures include tanned leather, saddles, shoes,

ponchos, woollen and eotton cloth, fibre sandals and sacking,

blankets, coarse matting and coarse woollen carpets Superior

hand-made carpets are also made, and Quito artisans show much
skill in wood carvings and in gold and silver work

,
the women

excel in fine needlework and lacc-making.

Quito derives its name from the Quitus, who inhabited the

locality a long tune betoe the Spanish conquest In 1533
Sebastian Bcnalcazar took peaceable possession ot the native

town (which had been successively a eapital of the Scyris and
Incas), and in 1341 it was cle\ated to the lank of a Spanish city

.

Its full title was San hraneisco del Quito, and it was aipital of

the province or presidency of Quito down to the end of Spanish

colonial rule. It has suffered repeatedlv from earthquakes, the

greatest damage occuning from those of i7e>7 and 1839.

QUIVER, a case for holding arrows Ihe word is taken

from O. Fr
,
where it appears in such forms as qutvrt, aievre

or cotvre. This is apparently cognate with the O. E cocer,

Gcr Kocher, quiver or cast Ihe ultimate origin is obscure,

and the medieval Latin and Greek w ords cueurum and KovKovpov

are stated to be from the Gennan Ihe word meaning “to
shake ” or “ tremble ” must be distinguished

,
this is connected

with “quaver,” “quake”, the Neiv Enghbh Dtcitmary takes

these words to bo onomatopoeic in origin

QUOINS (an old variant spelling of “ com,” from Lat cuneus,

a wedge), m architecture, the teTm for the external angle of a
building, generally applied to the a.shlar masonry employed
to stop the rubble masonry or brickwork of the w^all at the

angles, as also of buttresses, doorw^ays or projecting features.

In Saxon woik the quoins were built with large stones laid

horizontally and vertically m alternate courses, technically

known as “ long and short ” work. Sometimes, to give greater

importance to the angles of towers, the quoin stones are rus-

ticated, and this treatment is found extensively employed m
ancient German towns. At Eastbury Manor House in Essex,

built in brick, the quoins at the angles of the walls, doorway
and windows were plastered in imitation of stonework.

QUOITS (O Fr. coiter, quoiter^ to incite), a pastime resembling

the ancient discus-throwing which formed ore of the five games
of the Greek pentivthlon (see Discus), the two mam differences

between the ancient and modern sports being that the quoit is

ring-shaped (one surface being rounded, the other—the back

—

being fiat) and is lighter than the discus, and its throwing is

a test rather of accuracy than strength. Few traces of a gam-e

resembling quoits am be found on the continent of Europe, and
Its ongm may be sought for on the borderland of Scotland and
England 'I here are references to it in the Midlands dating

from the beginning of the 15th century, and it was one of the

games prc^ibited m the reigns of Edward III and Richard IL
m favour of archery. Ascham, m his Toxopkilus (1545), says

that “ quoiting be too vile for scholars/’ and m old times it was

chiefly played by the woricing classes, who often used horse-

shoes for want of quoits, a custom still prevaibng in country

districts According to the modern rules, slightly modified from

the code drawn up m 1869, two iron or steel pins 18 yds.

apart arc driven into the ground, leaving i in exposed Each
is situated in the centre of an “ end,” a circle of stiff clay 3 ft.
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in diameter. The quoitb, made of iron, may be of any eight,

but are u<»ually about 9 fh each They must not exceed SJ in

in diameter, or be less than 3^ in in the bore, or more than

2i in in the web When delivering his quoit a player must

stand within 4 ft 6 in of the centre of the end and at its side

Matches are played between teams or individuals, the object of

the game being to throw the quoit as near to the pm as possible,

a ‘ ringer,’^ t e a quoit actually surrounding the pin, counting

two, and a quoit nearer to the pin than any of the advcrsary\,

counting one A match mav be for any number of points,

the team or player scoring that number first b( ing the winner

In championship matches all quoits farther than 18 in from

the end, arc foul and removed All measurements arc made
from the middle of the pm to the nearest edge of the quoit

If one or more quoits are lapped, the one most accessible is first

measured and withdrawn All quoits on their backs are a foul

The general principle of curling, to drive the opponents^ quoits

away from the pm and place one’s own near or on it, is followed

Scotland, I-.ancashire and the Midlands are the principal

centres of qiioitmg m Great Britain In Scotland the game is

patronized by the Curling Clubs, and this is also the case in the

United States and Canada Billy Hodson was champion of

Great Britain in the middle of the 19th century, and his trip

to America m the early ’sixties is of historical interest, as it

resulted m two contests for the championship of the world

with James McLaren of Newark, N J . a native of Scotland,

who was champion of America One hard-fought match was
won by each, the deciding one remaining unplayed 'I he

championship of America is rewarded bv the Bell Medal,”

presented by the Grand National Curling Club of America

QUORUM (I .at for ” of whom ”), in its general sense, a term

denoting the number of members of any bodv of persons whose

presence is requisite m order that business mav be validly

transacted by the body or its acts be legal 'I he term is de-

rived from the wording of the commission appointing justices

of the peace which appoints them all, jointly and severally

to keep the peace in the county named It also runs— We
have also assigned you, and every two or more of you (of whom
[quorum^ anyone of you the aforesaid A, B, C, D, &c

,
wc will

shall \ye one) our justices to inquire the truth more fully,”

whence the justices so-named were usuallv called justices of

the quorum. The term was afterwards applied to all justices,

and subsequently by transference, to the number of members
of a body necessary for the transaction of its business. No
general rule can be laid down as to the number of members of

which a quorum should consist
,

its size is usually prescribed

by definite enactment or provision
,

it is entirely a matter for

self-constituted bodies as to what their quorum shall be, and
it usually depends on the size of the body In bodies which

owe their existence to an act of th*' legislature, the necessary

quorum is usually fixed by statute. In England, in the House
of Lords, three form a quorum, though on a division there

must be thirty members present In the House of Commons,
forty members, including the Speaker, form a quorum The
quorum of a standing committee of the House of Lords is

seven, and of the House of Commons, twenty

QUOTA, a proportional share or part that is due from or

to any person or body of persons, in Med Lat quota, u pars,

from quotuSj an adjective formed from quoty how many. 'I he

word first appears in connexion with the levying of men, money
or supplies for military and naval purposes from districts,

towns or seaports, and thus is equivalent to “ contingent
”

(Lat contingercy to happen to, fall to one’s lot or share, cmw,
with, and tangere, to touch), used since the i8th century specific-

ally of a contribution of men or ships according to a scale fixed

between the contracting parties.

QUOTATION, a passage repeated from the writings or speech

of another. The verb “ to quote ” comes from Med Lat

quotare (from quot, how many), to refer to by numbers, of

page, chapter, &c ,
also to separate into chapters, verses,

I'he term is also specifically applied to the statement of the

current prices of goods and commodities, and of stocks and
shares (see Stock Exchan(.e).

Ust ful lists of familiar quotations may be found in the following —
H T Rilev, Dictionary 0/ Lahn and Greek Quotations, ed Bohn

,

l» H Dalbiac, Dictionary of English Quotations (1896), in the same
senes, T B Harbottle, Classical Quotations (1H07), and T B
Harbottle and P H Pcdbiac, French and Italian Quotations (1901),
Robinson Smith, English Quotations (n d ) ,

H P Jones, A Nciv
Dictionary of Foreign Phrases and Classical Quotations

, J K Hovt
and A L Ward, 1 he Clycopacdia of Practical Quotations, Enolish

and Latin (1892) ,
Cassell’s Book of Quotations (iQoi)

, J Bartlett

I amt liar Quotations in Ancient and Modern I iteraiure (1902; ,

m Notes and Queries the indices to the vaiious senes contain,

grouped under the heading “ Quotation," a laige number of out-

of-the-way quotations

QUO WARRANTO, in English law, the name given to an

ancient prerogative writ calling upon any person usurping any

office, franchise, liberty or pri\ilege belonging to the Crown, to

show “ by what wa»’rant ” he maintained his claim, the onus

being on the defendant It lay also for non-user or misuser of

an office, &c If the Crown succeeded, judgment of forfeiture

or oustcrlcmain was given against the deiendant The pro-

cedure was regulated by statute as early as 1278 (the statute of

Quo Warranto
y
6 Edw I c i), passed in consequence of the

commission of quo warranto issued by Edward 1 A distinction

was drawn in the report between libertates jurisdiction exercised

by the lord as loid, and regahuy jurisdiction exercised by Crown
grant After a time the tumbrousness and inconvenience of

the ancient practice led to its being superseded by the modern
form of an information in the nature of a quo warranto

y

exhibited

in the King’s Bench Division either by the attorney-general ex

offieio or by the king’s coroner and attorney at the instance of

a private person called the relator The information will not

be issued except by leave of the court on proper cause being

shown It does not he where there has been no user or where

the office has determined Nor does it he for the usurpation

of every kind of office But it lies where the office is of a public

nature and created by statute, even though it is not an encroach-

ment upon the prerogative of the Crown Where the usurpation

IS of a municipal office the information is regulated by 9 Anne c,

25 (1711), under which he defendant may be fined and judg-

ment of ouster given against him, and costs may be granted for

or against the relator Such an information must, m the case

of boroughs within the Municipal Corporations Act 1882, be

brought within twelve months after disqualification (s 225),

in the case of other boroughs, within six years after the defendant

first took upon himself the office (32 Geo III c 58, s 2) The
information in the nature of a quo warrantOy though nominally a
c nminal, has long been really a civil proceeding, and has recently

been expressly declared to be so (Supreme Court of Judicature

Art 1884, s 15) In cases not falling within 9 Anne c 25,

judgment of ouster is not usually given The most famous

historical instance of quo warranto was the action taken against

the corporation of London by Charles II in 1684, The King’s

Bench adjudged the charter and franchises of the city of London
to be forfeited to the Crown {State Trials, vol. viii. 1039) This

judgment was reversed by 2 Will & Mary, sess i, c 8 ,
and it

was further enacted, in limitation of the prerogative, that the

franchises of the city should never be seized or forejudged on
pretence of any forfeiture or misdemeanour. In Scotland the

analogous procedure is by action of declarator.

In the United States the right to a public office is tried by
quo warranto or similar procedure, regulated by the state laws.

Proceedings by quo warranto he in a United States court for the

removal of persons holding office contrary to art xiv s 3 of the

Amendments to the Constitution (act of the 31st of May 1870,

c. 14).



R—RABAH ZOBEIR 765

R
THE twentieth letter in the Phoenician alphabet, the

nineteenth m the numerical Greek, the seventeenth m the

ordinary Greek and the Latin and (owing to the addition

of J) the eighteenth m the English Its earliest form in

the Phoenician alphabet when written from right to left was

4, thus resembling the symbol for D with one side of the

triangle prolonged In Aramaic and other Semitic scripts

which were modified by opening the heads of the letters, the

symbol m time became very much changed Greek, however,

maintained the original form with slight vaiiations from place

to place Not infrequently m the Greek alphabets of Asia

Minor and occasionally also in the West, R was written as Q,
thus introducing a confusion with D ((/z;

)
Elsewhere a short

tail was added, as occasionally m the island of Melos, in Attiui

and m western Greece, but nowhere does this seem to have

been universal The earliest Latin forms are exactl) like

the Greek Thus in the very early inscriptions found in the

Forum in 1899 ^ appears as ^ (from right to left), p and

D (from left to right) Later the forms p and come m
,

sometimes the back is not quite connected in the middle to

the upright, when the form P is produced The name of the

Semitic symbol is Resh
,
why it was called by the Greeks Rho

(pw) IS not clear The h which accompanies r in the trans-

literation of Greek p, indicates that it was breathed, not voiced,

in pronunciation No consonant varies more in pronunciation

than r According to Rrockelmann, the original vSemitic r

was probably a trilled r, t e. Bin r produced by allowing the tip

of the tongue to vibrate behind the teeth while the upper

surface of the tongue is pressed against the sockt ts of the teeth

The ordinary English r is also produced against the sockets of

the teeth, but without trilling
,
another r, also untrilled, whuh

IS found in various parts of the south of England, is produced

by turning up the tip of the tongue behind the sockets of the

teeth till the tongue acquires something of a spoon shape

This, which IS also common in the languages of modern India,

IS called the cerebral or cacuminal r, the former term, which

has no meaning in this connexion, being only a bad translation

of a Sanscrit term Ihe common Gtiman r is produced b\

vibrations of the uvula at the c nd of the soft palate, and hence

IS called the uvular r There are also many other varieties

of this sound In man) languages r is able to form syllables

by itself, in the same way that /, n mav do, as in the English

brittle (britl), written {run) In Europe r with this value is

most conspicuous in Slavonic languages like Bohemian (Czech)

and Croatian
,

in English r in this function is replaced by a
genuine vowel in words like mother (/noho) This s) liable r is

first recorded for Sanscrit, where it is common, but is replaced

in the languages descended from Sanscrit by r and a vowtI or

by a vowel only, according to the position m which it occurs

Most philologists are of opinion that svllabic r existed also in the

mother-tongue of the Indo-European languages (P Gi )

RAABE, HEDWIG (1844-1905), German actress, was born

m Magdeburg on the 3rd of December 1844, and at the age of

fourteen was playing m the company of the Thalia theatre,

Hamburg In 1864 she joined the German Court theatre at

St Petersburg, touring about Germany in the summer with
such success that m 1868 she relinquished her Russian engage-

ment to devote herself to starring In 1871 she married Albert

Niemann (b 1831), the operatic tenor She excelled in classical

roles like Marianne in Goethe’s Geschivister and Franziska

in Minna von Barnhelm It was she who first playTd Ibsen

in Berlin. She died on the 21st of April 1905
RAABE, WILHELM (1831-1910), German novelist, whose

early works were published under the pseudonym of Jakob
Corvinus, was born at Eschershausen in the duchy of Brunswic k

on the 8th of September 1831 He served apprenticeship at

a bookseller’s in Magdeburg for four years (1849-1854) ,
but

tiring of the routine of business, studied philosophy at Berlin

(1855-1857) While a student at that university he pub-
lished his first w^^vk.DieChromk der Sperltngsgasse{i%^^)y^\\\On
at once attained to great popularitv Raabe next returned to

VVolfcnbuttel, and then lived (1862-1870) at Stuttgart, where
he devoted himself entirely to authorship and wrote a number
of novels and short stories, notably Unseres Herrgotts Kanzlei

(1862), Der Hungerpastor (1864) ,
Abu Telfan (1867) and Der

Schudderwnp (1870) In 1870 Raabe removed to Brunswick
and published the narratives Horacker (1876)—perhaps his

masterpiece
,

Das Odjeld (1889) ,
Kloster Lugau (1894) and

Hastenbeck (1899), and numerous other stones The distinguish-

ing characteristic of Raabe’s w'ork is a genial humour which
reminds us occasionally of Dickens

,
but this humour is often

combined with a pessimism that is foreign to the English
novelist

Raabe's GesammeUe Evahlungcn appeared m 4 vols (1896-1900)

,

there is no uniform edition of his larger novels See P Gerber,
\\ ilhelm Raabt (1897), \ Otto, Wilhelm RaaJ)e (1899), A Bartels,
Wilhelm Raabe Vortta^ (igoi)

RABA BEN JOSEPH BEN HAMA {c 280-352), Babylonian
rabbi or amora He is closely associated in his studies with
Abaye The latter was head of the Academy at Pumbeditha
Raba founded a new school at Maliuza, which eventually be-

came so long as Raba lived tho only academy in Babylonia
(Persia) Ihe development of Talmudic Law (or Halakhah)
was much indebted to this rabbi, whose influence in all branches
of Jewish learning was supreme His friendship with the

King Shapur II enabled Raba to secure a relaxation of the

oppressive laws enacted against the Jews of Persia

S^e Cfiactz, History ('f the Jcw<;

,

(Kng trans vol u ch xxi ),
VitiLXiQV, 4 gada dcr Babyl Amordcr,\) 108, dc andii4-i33 (I A)

RABAH ZOBEIR (d 1900), the conqueror of Bomu (an

ancient sultanate on the western shores of Lake Chad,
included since 1890 in British Nigeria), was a half-Arab, half-

negro chieftain He was originally a slave or follower of

Zobeir Pasha {q v ), and is said to have formed one of the party

which served as escort to Miss linne {qv) m her journeys in

the Bahr-el-Ghazal in 1862-64 In 1879, Zobeir being in

Egypt, his son .Suleiman and Rabah were in command of

ZobciTs forces in the Bahr-cl-Ghazal They persisted m slave-

raiding, and denied the khedivc’s authority, and Colonel C G
Gordon sent against them Romolo Gcssi Pasha Gcssi cap-

tured Suleiman and routed Rabah, who in July 1879 fled west-

ward with some seven hundred Bazingirs (black slave soldiers)

He made himstlf master of Kreich and Dar Banda, countries

to the south and south-west of Wadai In 1884-85 he was
invited by Mahommed Ahmed (the mahdi) to join him at

Omdurman, but did not do so According to cme account he

learnt that the mahdi intended, had he gone to Omdurman,
to put him to death In 1891 Paul Crampel, a French ex-

plorer. was killed in Dar Banda by a chieftain tributary to

Rabah, and Crampel’s stores, including 300 rifles, were sent

to Rabah With this reinforcement of arms he marched
towards Wadai but being stoutly opposed bv the people of

that countrv he turned west and established himself in Bag-
irini, a state south-east of Lake Chad In 1893 Rabah over-

threw the sultan of Bornu In his administration of the country

he show^ed considerable ability and a sense of public needs. To
the British, represented by the Royal Niger Company, Rabah
gave comparatively little trouble During 1894-95 he con-

tinually (but unavailingly) asked the company’s representatives

at Yola and Ibi to supply him with gunpowder. Rabah then

tried threats, and in 1896 all communication between him and
the company ceased Early in 1897 he began an advance

m the direction of Kano, the most important city in the Fula

empire The news of the crushing defeat by Sir George Goldie

of the Fula at Bida, and of the capture of Illorin, induced
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Rabah to return to Bornu lie gave the British no further

trouble, but turned his attention to the hrcnch fimile Gcntil

had in this same \car (1897) reached I^kc Chad, via the Congo

and Bagirmi, and had installed a French resident with the

sultan of Bagirmi. As soon as Gentil had withdrawn, Rabah
again fell upon Bagirmi, and forced sultan and resident to flee

In 1899 the French sent an expedition to reconquer the country,

but at first they were unsuccessful In the summer of 1899

Rabah attacked and routed the French advanced post, held

by Naval-Lieutenant Bretonnet, and the latter was killed

In October following another battle was fought, m which the

French, under C-aptain Robillot, completely defeated Rabah,
who retreated north-cast towards Wadai Gathering a fresh

army, he returned to Bagirmi and joined issue with the French

a third time In a battle fought on the 22nd of April tqoo

Rabah was slam and his host defeated 'Hie chieftain’s head
was cut off and takm to the French camp In this engage-

ment Major Lamy, the French commandant, also lost his

life

The French continued the campaign against Rabah’s sons,

two of whom were killed Rabah had left instructions that if

his army was finally defeated bv the French, his successor

should return to Bornu and make friends with the British

RabaU’s third son, Fader-AlUh, accordingly threw himself

entirely upon British protection. He made a favourable im-

pression, and it was contemplated to recognise him as sultan of

Bornu However, m the later part of 1901 badcr-Allah, who
had 2500 riflemen, again made aggressive movements against

the French In retaliation, Captain DangcvilU pursued him
into British territory A battle was fought at Gujba, hader-

Allah being defeated He fled mortally wounded and died

the same night, being buried in the bed of a small river, the

course of which had been diverted for the purpose.

Connected, accounts of Rabah’s career «ire contained m Lentil’s
I.a Chute de Vempire de Uabah (Tans, 1902) atvd m M von Oppen-
heim’s Raheh und das Tschadseegehet (Berlin, 1902) (F R C )

RABAT (RtbM), a city on the Atlanta coast of Morocco,

in 34® 3' N
,

46' W,, 130 m S of Cape Spartel, on tlie

southern side and at the mouth of the Bu Ragrag, which

separates it from Salll on the northern bank It is a commercial

town of about 26,000 to 30,000 iniiabiLints, occupying a rocky

plateau and surrounded by massive but dilapidated walls,

strengthened by three forts on the seaward side. ’Fo the

south of the town stands a modern f>alacc, defended by earth-

works and Krupp guns. The conspicuous feature in the view
from the ocean is the Borj cl Hasan, an unfinished square-built

tower, 145 ft, high, built on an elevation about 6c; ft above
the sea to the west of the walled town. At one time the Bu
Ragrag afforded a much better harbour than it docs now

,

the roadstead is quite unprotected, and there is a dangerous
bar at the mouth of the river, which hampers the shipping,

and makes the growth of trade slow The depth of wat^r
over the bar vanes from 7 to 12 ft. Rabat trades with Fez
and the interior of Morocco, wuth the neighbouring coast towns
and Gibraltar, and with M4irseijles, Manchester and London,-

and IS the greatest industrial centre in Morocco
Rabat wws founded by Yak'ub el Mansur m 1184, but Salli

was then already an ancient city, and on the scarped hills

to the west of Rabat staqd the ruins of Sala, a Roman colony,

known as Sheila It contains a mausoleum of the Beni Marin
dynasty
RABAUT, PAUL (1718-1794), French pastor of the Church

of the Desert (see Huguenots), was born at B^daneux, near

Montpellier, on the aqth of January 1718 In 1738 he was
admitted as a preacher by the synod of Languedoc, and in

1740 he went to Lausanne to complete his studies m the
seminary recently founded there by Antoine Court (^t/) In

1741 Rabaiut was placed at the head of the church of Nimes,
and m 1744 he was vice-president of the general synod
During the persecution of 1745-1752 Rabaut himself was
obliged to hide When the marquis of Paulm) d'Argenson

was sent to Languedoc to make a military inspection, Rabaut

succeeded in interviewing him (1750) For a time the per-

secution ceased, but it broke out again in 1753, a price

being put upon Rabaut’s head l-ouis Fran90is de Bourbon,

prince de Conti, interested himself in the Protestants m 1755,

and in July Rabaut visited him During the years 1755-1760
periods of persecution and toleration alternated By the

year 1 760, however, the efforts of Antoine ( ourt and P Pwabaut

had been so successful that French Protestantism was well

established and organized Court de Gebehn, Paul Rabaut,

and his son Saint-Eticnne now exerted themselves to get it

recognized by the law and government When the people

revolted, the minister lurgot in 1775 requested Rabaut to

calm them His success aroused the jealousy of his colleagues,

who tried to undo the good work started by Antoine Court.

But Rabaut persevered in his efforts to improve legally the

position 'of the Protestants In 1785, when he was visited

I

by (General La Fa)Ctte, it was arranged that Rabaut’s son,

Rabaut Saint- lienne, should go to Pans on behalt of the

Reformed Church In November 1787 Louis XVI ’s edict of

toleration was signed, though it was not registered until the

29th of January 1788 Two years later liberty of conscience

was proclaimed by the National Assembly, of which Rabaut
Saint- Ftienne was chosen vice-president, and it was dcslarcd

that non-Catholics might be admitted to all positions After

the fall of the Girondists, however, in which Rabaut Saint-

fitiennc was involved, Paul Rabaut, who had refused to renounce

his title of pastor, was arrested, dragged to the citadel of Nimes,
and kept in prison seven weeks (1794) He died at Nimes on
the 25th of September 1794, soon after his rcUase

See J Pons cle Nimes, Notice biogyaphtque sur Paul Nabauf (1808)

,

Charles Dardicr, Paul Rabaut, sis lettyes d Antoine Couft (1884) and
Paul Rabaut, scs h Hres d divers (1891)

RABAUT SAINT- Etienne, jean paul (1743-1793),
French revolutionist, was born at Nimes, the son of Paul

Rabaut (7 v ),
the additional surname of Samt-Ftienne being

assumed from a smal) property near Nimts Like his father,

he became a pastor, and distinguished himself by his zeal

for his co-rehgumists, working energetically to obtain the

recognition of the civil rights which had been granted to them
I
by Louis XVI in 1788 Having gamed a great reputation by
his Htstoire priimttve de la Crete, he was elected deputy to the

Staler Crcneral in 1789 by the third estate of the hailhage of

Nimes In the Constituent Assembly he worked on the framing

of the constitution, spoke against the establishment of the

republic, which he considered ridiculous, and voted for the

suspensive veto, as likely to strengthen the position of the

crown In the Convention he sat among the Girondists, opposed
the trial of Louis XVl

,
was a member of the commission of

tw'clvc, and was proscribed with his party He remained in

hiding for some time, hut was ultimately discovered and
guillotined on the 5th of December 1793

S( c J A Partique Rabaut ^t-fltunue d V AssemhUe Constituantr
(Pans, 1001), and A Lods, "Correspondancede Rabaut St-Btienno**
in La Revolution franeai^e (1898), " L'arrestatinn de Rabaut St
ttiennc'* in La Reifolulton francaise for 190j (cf th^ same review for

1901) and debuts de Rabaut St-Lpeune aux Etat» (r6u( raux f't

4 la Convtnuon ” in the Bulldin Justortque de la SotiHe de VhwUnra
dti prohsiantisme frnriQats (1907), also an Essat sur la vie de Rabaut
%aint^ t^tienne (189^ s^arately published. An edition of the
CEuvres de Rabaut Sarnt^ntienne (a vols , 1826) contains a notice by
Collin dc Plancy

RABBAy a town of British West Africa, in the province of

Nupe, Northern Nigeria, on the left bank of the Niger, in

9® 6' N
,
and 200 m. above the confluence of the Niger and

the Benue At the time of Richard LandePs visit in 18^0
it was a place of 40,000 inhabitants and one of the most
important markets in the country In 1867 Gerhard Rohlfs

found it with only 500 inhabitants The town has somewhat
recovered its position since the establishment of British rule

m 1902

RABBAH BAR < BAHMANI (c 270-r 330), a Babvlonian

rabbi or amora {qv.\ He was for twenty-two years head of

the Academy at Pumbeditha His great dialectic skill acquired
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for him the epithet “ uprooter of mountaias ’’ The Talmud
owes much to this rabbi He is said to have perished in a
jungle mto which he had fled from the officers of the Persian

king.

See Graetz, History of the Jews (Eng u. ch» xxi ;

Bacher, Agada der Babyl Amorder, 97-10 i. m (f* A )

RABBAN BAR SAUMA (fl. 1280-1288)^ Ncstonan traveller and
diplomatist, Has born at Peking about the middle of the 13th

centur>, of Uigur stock. While still young he started on a
pilgrimage to Jerusalem, and travelling by way ot langut,
Khotan, Kashgar, Talas in the S>r Dana valley, Khorasan,
Maragha and Mosul; arrived at Am m Armenia Warnings of

the danger of the routes to southern Syria turned lurn from his

purpose
,

and his friend and fellow-pilgrim, Rabban Marcos,

becoming Nestorian patriarch (as Mar Yaballaha III
)
in 1281,

suggested Bar Sauma’s name to Arghun Khan, sovereign of the

llkhanate or Mongol-Pcrsian lealm, for a European embassy,

then contemplated The purpose of this was to conclude an
anti-Moslem alliance, especially against the Mameluke power,

with the chief states of Christendom On this embassy Bar
Sauma started m 1287, with Arghun’s letters to the Byzantine
emperor, the pope and the kings of France and England In

Constantinople he had audience of Andronicus 11
,
he gives an

enthusiastic description of St Sophia He next travelled to

Rome, where he visited St Peter’s, and Imd prolonged negotia-

tions with the cardinals The papacy being then vacant, a

definite reply to his proposals was postponed, and Bar Sauma
passed on to Pans, where he had audience of the king of France
(Philip the Fair) In Gascony he apparent!) nut the king of

England (Edward I ) at a place which seems to be Bordeaux,

but of which he speaks as the capital of Alanguttar (t e, Angle-

terre) On returning to Rome, he was cordially received by the

newly elected pcmtifT Nicolas IV
,
who gaye him communion on

Palm Sunday, 1288, allowed him to celebrate his own EucJianst

m the capital of Latin Christendom, commissioned him to visit

the Christians of the East, and entrusted to him the tiara which

he presented to Mar Yaballana His narrative is of unique

interest as giving a picture of medieval Europe at the close of

the Crusading period, painted by a keenly intelligent, broad-

minded and statesmanlike observer •

Sec j B Chabot’s translation €ui<l edipon of the Histotre du
Patriarche Mar Jabalaha 111 et du moine JJabhan Cuutna (from
the Syriac) in Rtviu de VOricnt latin, 1893, pp 5O6 610, 1894,

pp 7t-T43, 23S-300, O Havnalclus, Annales EctRsiasii^'i (continua-
tion of Barom us), a D 1288, §§xxxv,-xxxvi

; 1289, 1x1
, L. Wadding.

Annates Mtnorurn, v 1O9, 196, 170- 173, C K Btazley,^/>^» 0/
Modern Geography, IS, 352, m 12, 189-190, 539-541.

^
^

RABBET, m carpentry and masonry, the name for a rect-

angular groove or slot cut in the edge of a piece of wood or

stone, to which another cx^rresponding piece can be fitted (see

JoiNFRY and Masonrv) 'Ihe word is an adaptation of the

0 Fr rahal or rahbat, from rabatlrCj t e abattie, beat bai k, abate,

to make a recess, and is thus a doublet of “ re bate ” {q,v ), which

is now frceiuently used instead of “ rabbet,” the joint being also

known as a “ rebated joint
”

(
RABBI, a Hebrew word meaning \ dpy master,” ‘‘ my

teacher,” It is derned from the adjective tab (in Aramaic,

and frequently also in Hebrew, “great”), which acijuired m
modern Hebrew the signifit ation of “lord,”m relation to serv-ants

or slaves, and of “ teacher,” “ master,” in relation to the

disciple The master was addressed by his pupils with the

word rabbi (“ my teacher ”), or rahbenu (“ our teacher ”) It

became customary to speak of Moses as Moshe rabbmu (“ our

teacher Moses ”) Jesus makes it a reproach against the

scribes that they cause themselves to be entitled by the people

rabbi (pa/5
/
3t, Matt, xxiii 7) and He liimsclf is saluted by the

disciples of John as rabbi (J ohn 1 38, where the word is explained

as equivalent to StSacrKaAc) As an honorary title of the

scribes, with whose name it was constantly linked, “ Rabbi ”

only came into use during the l<ist decades of the second Temple^

Hillcl and Shammai, the ( onlcmporancs of Herod, were men-

tioned without any title Gamaliel I
,
the grandson of Hillel,

was the first to whose name the appellation Rabban (the same as

rabbon, and also pronounced as rthhon, cf pafiftowi, Mark x 51;
John x\ 16) was prefixed Ihis title, a higher distinction than
that of rabbi, is m tradition borne only by the descendants of
Gamaliel I

,
the last being Gamaliel III

, the son of Jehuda 1 .

(Aboth 11 2), and by Jol^anan b 2^ccai, the founder of the
school of Jamnia (Jabneh) Otherwise aU Tannaitcs (see

Ianna), the scholars of the Mishnah period, were distinguished
by the title of “rabbi ”

'I he Jehuda I mentioned above, the
red^tor of the Mishnah, was honoured as the “ Rabbi ”

KUT iioxqv (“ par excellence ”), and m the tradition of the
houses ot learning, if it was necessary to speak of him or Iq cite

his opinions cuid utterances, he was siniply referred to as
“ Rabbi,” w Jtbout the mention of any name bcholar.s w ho were
not definitely ordained- -and among these were men of high
distini tion—were simply mentioneci by their names without
the Rabbi-titlc In the post-'J almudic age the Qaraites, who
icjected the tradition of the lalmiic^, designated the jews who
adhered to that tiachtion as Rabbanites Similarly the term
Rabbins, or Rabbis, is applied to modern Jewish clergy The
plural rabbamm was employed to describe the later Jewish
scholars (so, for example, in the historian Abraham Ibn Daud,
i2th centur}) By “ labbinical literature” is understood the

post-Talmucli( Jewish literature
,
m particular, so for it^

subject is the literature of the tradition and its contents.
j

Rah became a proper name as the standing nomenclature
of the celebrated amora, Abba Auka (q v

) (W Ba
)

RABBIT, th( modern name of the well-known rodent,

formeny called (as it still is in English legal phraseology) Con y,^

a member of the family Ltporidae (see Rooeniia) 1 ill recently

the rabbit has generally been known scientific'ally as Lepus cuntr

cidus, but It is now frequently regarded, at least by systematic
naturalists, as the representative pf a genus by under thf(

iio( ^
0 V >1,^'

. . JM
' ‘

iIOiJm/T/ .1 j

> ( I (1

^ J.jblTMf

-ti.rij

Vi'l lo .

Otq (11 j:

l,r„,

'

if 1.. The Rabbit (Oryc/(9/«giC5 1 .

il 1 ‘ I 1 ^ I . I 1
' 'd

name of Oryctolagus cuntetdus Some zoologists, indeed, ipehide

in the s*ime genus the 3outh African thick-tailed hare, but by
others this is separated as Pronolaeu^ rrassicaudatu^ From the

hare the wild rabbit is distinguishcxl extcrnall) In its smaller

size, shorter ears and feet, the absence or reduction of the black

patch at the tip of the ears, and its greyer colour 1 he skull is

» tlierp np a^arh^'cl^ther ip Tuvitomc or Celtic languages j

such words as O'erman Kaninchcn or English cony are from the Latin
ntntctilus, while the ln-.h, VVdsh and Gaelic art adaptatipivi from
English Rabbit ’* which is now the cominop name m rnglish,
was for long confincil to the young of the cony, and so the Prompt'
orium Parvuhrum, t 1440, “ Rabtt. yongt conyo, cuntcillus ” The
ultimate source of “ rabbit ” is itself unknown The New English,
Dutionary takes it to be of northern Erench ongm Tl^grc is a
Walloon roh(U Skeat suggests a possible connexion with Spanish
rabo, tail, rabear, to w^ag tne hmd^quarters The familiar name for

toasted cheese, “ Wolsli ral)bit,” is merely a joke, and the altcraUon
to “ Welsh rarc-bit ” is due to a failure to see the joke, such as it

IS Parallels may be found m “ Prairie oyster,'* the yolk of an
with vinegar, pepper, «.K.c added

,
or “ Scotch woocjcock/' a savoury

of battered eggs on anchovy toast
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very similar to that of the hare, but is smaller and lighter, with

a slenderer muzzle and a longer and narrower palate Besides

these characters, the rabbit is separated from the hare by
the fact that it brings forth its young naked, blind, and help-

less
, to compensate for this, it digs a deep burrow in the earth

in which they are born and reared, while the young of the hare

are born fully clothed with fur, and able to take care of them-
helves, in the shallow depression or “ form ” m which they

are produced The weight of the rabbit is from 2^ to 3 tb,

although wild individuals have been recorded up to more than

5 lb Its general habits arc too well known to need detailed

description It breeds from four to eight times a year, bringing

forth each time from three to eight young
,

its period of gesta-

tion IS about thirty days, and it is able to bear when six months

old It attains to an age of about seven or eight years

The rabbit is believed to be a native of the western half of the

Mediterranean basin, and still abounds in Spain, Sardinia,

southern Italy, Sicily, Greece, Tunis and Algeria
,
and many

of the islands adjoining these countries are overrun with these

rodents Thence it has spread, partly by man’s agency, north-

wards throughout temperate western Europe, increasing rapidlv

wherever it gains a footing
,
and this extension is still going

on, as IS shown by the case of Scotland, where early m the

19th century rabbits were little known, while they are now
found m all suitable localities up to the extreme north It has

also gained admittance into Ireland, and now abounds there

a^ much as in England Out of Europe the same extension

of range has been going on In New Zealand and Australia

rabbits, introduced either for profit or sport, have increased

to such an extent as to form one of the most serious pests

that the farmers have to contend against, as the climate and
soil suit them perfectly and their natural enemies are too few

and too lowly organized to keep them within reasonable hounds
In North America about thirty species and twice as many geo-

graphic races (subspecies) are known, and the occurrence

of several distinct fossil forms shows that the genus has long

been established The chief variety is the common grey or

cottontail {Lepus flortdanus) For the jack-rabbit,” see

Hare
The rabbit has been domesticated from an early period Tattle

doubt exists amongst naturalists that all the varieties of the domestic
animal are descended from Oryctolagus cumculus The variations
which have been perpetuated and intensified by artificial selection are
with the exception of those of the dog, greater than have been induct d
in any other mammal For not only has the weight been more than
quadrupled in some of the larger breeds, and the structure of the
skull and other parts of the skeleton greatly altered, but the pro-
portionate size of the brain has been reduced and the colour and
texture of the fur altered m a remarkable manner The lop-

eared breed is the oldest English varietv and has been cultivated
carefully since about 1785, the aim of the breeder being directed
to the development of the size of the ears, and with such success
that they sometimes measure more than 2^ in from tip to tip

and exceed 6 in in width This development winch is accom-
panied bv changes in the structure of the skull, depends on breed-
ing the animals 111 warm damp hutclics without which the btst
developed parents fail to produce the desired offspring In colour
lop-eared rabbits vary greatly The Belgian hare is a large breed
of a hardy and prolific character, which closely resembles the hare
m colour, and is not unlike it in form Some years ago these rabbits
were sold as “ Icpondes " or hybrids, produced by the union of the
hare and the rabbit

,
but the most careful experimenters have failed

to obtain any such hybrid, and the naked immature condition in
which young rabbits are born as compared with the clothed and
highly developed young hare renders it unlikely that hybrids could
be produced Nor does the flesh of the Belgian rabbit resemble
that of the hare in colour or flavour A closely allud yariety,
though of larger size is known as the Patagonian rabbit, although
it has no relation to the country after which it is called
The Angora rabbit is characterized by the extreme elongation

and fineness of the fur, which in good specimens reaches 6 or 7 in
in length, rLipnring great care and frequent combing to prevent
it from becoming matted The Angoras most valued are albinos
with pure white fur and pink eyes , in some parts of the Continent
they are kept by the peasants and clipped regularly
Amongst the breeds which arc valued for the distribution of

colour on the fur are the Himalayan and the Dutch The former
IS white but the whole of the extremities— viz the nose the ears,
tail and feet—are black or very dark in colour This very pretty
breed has no connexion with the mountains from which it takes

•rabbOlA
Its name, but is a variety produced by careful breeding and selection,

rhough produced by crossing, it now generally breeds true to colour,
at times throwing back, however, to the silver greys from which it

was derived The rabbits known as Dutch are small, and valued
for the disposition of the colour and markings The entire body
behind the shoulder-blades is uniformly coloured, with the excep-
tion of the feet

,
the anteiior part of the body, including the fore

legs, neck, and jaws, is w’hite, the checks and ears being coloured
In some strains the coloured portion extends in front of the fort

legs, leaving only a ring of white round the neck The more
accurately the coloured portion is defined, the higher is the animal
esteemed The silver grey is a uniform-coloured breed, the fur of
which IS a rich chinchilla grey, varying m depth in the different

strains From the greater value of the fur, silver greys have been
frequently employed to stock warrens, as they breed true to colour
in the open if the ordinary wild rabbits are excluded Other
colours known, as silver fawn and silver brown, are closely related
A blue breed has been recently introduced dhe largest and
heaviest of all is the Flemish giant, wuth iron-grey fur above and
white below Other breeds include the Japanese, with an orange
coa*, broadlv banded on the hind-quai lers with black, the
pink-eyed and short and thick- furred albino Polish

,
the Siberian

probably produced by crossing the Himalayan with the Angora ,

and the black-and-tan and bliic-and-tan

See also Harl, Shooting, and Coursing (W H F
,
R L *)

RABBLE, a general term for a disorderly crowd, apparently

connected with the verb “ to rabble,” to talk or work m a
confused manner, Du rahbelen, Ger dialect rabheln, cf Gr.

pa/3d(r(r€Li\ to howl In iron and steel manufactuie, a puddling-

tool, for stirring the molten metal, is called a “ rabble ” This

IS a different word, adapted from Fr table, for roable, Aled Lat
rotabulum, Lat rutabulum {mere, to rake), a fire-shovel or oven
rake

RABBOLA, a distinguished bishop of the Syrian church

early m the stb century He was a native of Kenncshrln,

a town some few miles south of Aleppo and the seat of a bishop-

ric His father was a heathen priest, and though his mother

was a devoted Christian he continued in pagan belief and
practice until some time after his marriage During a journey

to his country estates he was conveitcd to Christianity partly

through coming in (ontact with a case of miraculous healing

and partly through the teaching and influence of Eusebius,

bishop of Kenncshrln, and Acacius, bishop of Aleppo With
all the cm rgy of his fiery nature he threw himself into the

practice of Christian asceticism, sold all his possessions, and

separated from his wife and kinspeoplc He resided for some
time m a monastery, and then passed to a life of greater hard-

ship as a solitary hermit On the death of Diogenes, bishop of

Edessa, in the )ear 411 -412, Rabbula was chosen his successor,

and at once accepted the position offered him, without any of

the customary show of reluctance As a bishop he was marked
by extraordinary encrg\, by the continued asceticism of his

personal life, by his magnificent provision for all the poor

and suffering in his diocese, by his care for discipline among
the elergv and monks who were under his authority, and latterly

by the fierce determination with which he combated all heresies

and especially the growing school of the followers of Nestorius

On one occasion he visited Constantinople and there preached

before Theodosius II (who was then favourable to Nestorius)

and a great congregation a sermon in denunciation of Nes-

torian doctrine, of which a portion survives in the Syriac

version ^ He became the friend of Cyril of Alexandria, with

whom he corresponded, and whose treatise De recta fide he trans-

lated into Synac ^ After a busy episcopal life of twenty-four

years he died in August 435, and was immensely lamented by

the people of his diocese His successor was the Nestorian

Ibas

The liteiary remains of RabbCila are small in bulk, and are

mostly to be found in Overbeck Perhaps his mam importance

to the historian of Syriac literature lies in the zeal with which

he strove to replace the Diatessaron or Gospel Harmony of

Tatian by the edition of the separate Gospels, ordering that

a copy of the latter should be placed in every church and should

* Overbeck, op cU pp 239-244
* The version survives in a British Museum MS

,
see Wright's

Catalogue, p 719
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be read (sec Wright’s Syr Lit p 9) According to his bio-

grapher (Overbeck, p 172) he himself produced a version (or

revision) of the New Testament in Syriac This may have been,

as Wright suggests {Syr Lit p ii), “ a first step in the direc-

tion of the Philoxenian version ” But there is great probability

in F C BurkitPs hypothesis that the product of RabbCila^s

work, at least as regards the Gospels, is to he found in the

current Peshitta text, which “ represents the Greek text as

read in Antioch about 400 ad” and “ was prepared by Rab-
bula and published by his authority as a substitute for

the Diatessaron ” ^

Rabbulti seems to have been a man of great force, devotion

and self-denial on the one hand intellectually gifted, and on

the other thoroughly consistent in his practice of religion

But his attrac tiveness is marred, as in the ( ase of many of

his contemporaries, by the bitterness of a narrow orthodoxy
(N U )

RABELAIS, FRANgOIS (c 1490 “1 553), hrench humorist,

was born at Chinon on the Vienne m the province of Touraine

''"he date of his birth is wholly uncertain it has been put by
tradition, and by authorities long subsequent to his death, as

1483, T490, and 1495 There is nothing in the positive facts of

his life which would not suit tolerably well with any of these

dates, most 17th-century authorities give the earliest, and this

also accords best with the age of the eldest of the Du Bellay

brothers, with whom Rabelais was (perhaps) at sihool In

favour of the latest it is urged that, if Rabelais was born in 1483,

he must have been forty-seven when he entered at Montpellier,

and proportionately and unexpec tedly old at other known
periods of his life In favour of the middle date, which has, as

far as recent authorities are concerned, the weight of consent in

its favour, the testimony of Guy Patin (1601-1672), a witness of

some merit and not too far remewed in point of time, is invoked
The only contribution w^hich need be made here to the con-

troversy is to point out that if Rabelais was born in 1483 he

must have been an old man when he died, and that scarceK

even tradition speaks of him as such

With regard to his birth, parentage, }()uth, and education

everything depends upon this tradition, and it is not until he
was according to one extreme hypothesis thirty-six, according

to the other extreme twenty-four, that we have solid testimony

rc^specting him In the year 1519, on the 5th of April, the

Francois Rabelais of history emerges The monks of Fontenay
le Fomte bought some property (half an inn in the town), and
among their signatures to the deed of purchase is that of Franyois

Rabelais Before this all is cloudland It is said that he had
four brothers and no sisters, that his father had a country

property called La Devini^re, and was either an apothecary

or a tavern-keeper Half a century after his death De Thou
mentions that the house in which he was born had become a
tavern and then a tennis-court It still stands at the corner of

a street called the Rue de la Lamproie, and the tradition may be

correct An indistinct allusion of his own has been taken to

mean that he was tonsured in childhood at seven or nine years

old
,

and tradition says that he was sent to the convent of

Seuilly Prom Seuilly at an unknown date tradition takes him
either to the university of Angers or to the convent school of

La Baumette or La Basmette, founded by good King Rene in

the neighbourhood of the Angevin capital Here he is supposed

to have been at school with the brothers Du Bellay
,
with Geollroy

d’Estissac and others The next stage m this (so far as evidence

goes, purely imaginary) career is the monastery of Fontenay le

Comte, where, as has been seen, he is certainly found in 1519
holding a position sufficiently senior to sign deeds for the com-
munity, where he, probably in 1511, took priest’s orders, and
where he also pursued, again certainly, the study of letters, and
especially of Greek, with ardour From this date, therefore,

he becomes historically visible The next certain intelligence

which we have of Rabelais is somewhat more directly bio-

^ See S Ephraim's Quotations from the Gospel (Cambridge, 1901),

p ';7f
,
Evangdton dxi-Mepharreshe (Cambridge, 1904) 11 5, and

Early Eastern Christianity (London, 1904), lecture ii

graphical. The letters of the well-known Greek scholar Budaeus,
two of which are addressed to Rabelais himself and several more
to his friend and fellow-monk Pierre Amy, together with some
notices by Andrd Tiraqueau, a learned jurist, to whom Rabelais
rather than his own learning has secured immortality, show
beyond doubt what manner of life the future author of Gargantua
led in his convent The letters of Budaeus show that an
attempt was made by the heads of the convent or the order to

check the studious ardour of these Franciscans
,
but it failed,

and there is no positive evidence of anything like actual perse-

cution, the phrases in the letters of Budaeus being merely the

usual exaggerated Ciceronianism of the Renaissance Some
books and papers were seized as suspicious, then given back as

innocent
,
but Rabelais was in all probability disgusted with the

cloister—indeed his great work shows this beyond doubt In

1524, the year of the publication of liraqueau’s book above
cited, his friend Gcoffroy d’Estissac procured from Clement VII.

an mdult, licensing a change of order and of abode for Rabelais

P>om a Franciscan he became a Benedictine, and from Fontenay
he moved to Maillezais, of which Gcoffroy d’Estissac was bishop

But even this learned and hospitable retreat did not apparently

satisfy Rabelais In or before 1530 he left Maillezais, abandoned
his Benedictine garb for that of a secular priest, and, as he
himself puts it in his subsequent Supplicaho pro Apostasta to

Pope Paul 111
,
“ per seculum diu vagatus fuit ” For a time the

Du Bellays provided him with an abode near their own chateau

of Langey He is met at Montpellier in the year just mentioned

He entered the faculty of medicine there on the i6th of September
and became bachelor on the ist of November, a remarkably
short interval, which shows what was thought of his acquire-

ments Early m 11531 he lectured publicly on Galen and
Hippocrates, while his more senous pursuits seem to have been
chequered by acting m a morale comedie, then a very frequent

university amusement Visits to the lies d’Hi^rcs, and the

composition of a fish sauce in imitation of the ancient garum^

which he sent to his friend Etienne Dolet, are associated, not

very certainly, with his stay at Montpellier, which, lasting

rather more than a year at first, was renewed at intervals for

several > ears

In 1532, however, he had moved from Montpellier to Lyons.

Here he plunged into manifold work, literary and professional.

He was appointed before the beginning of November physician

to the Hotel Dieu, with a salary of forty hvres per annum,
and lectured on anatomy with demonstrations from the human
subject He edited for Sebastian Gryphius, in the single

year 1532, the medical Epistles of Giovanni Manaidi, the

Aphorisms of Hippocrates, with the Ars Parva of Galen, and
an edition of twxi supposed Latin documents, which, however,

happened unluckil) to be forgeries

At this time Lyons was the centre and to a great extent

the headquarters of an unusually enlightened society, and
indirectly it is clear that Rabelais became intimate with this

society A manuscript distu h, which was found m the Toulouse

library, deals with the death of an infant named Theodule,

whose country was Lyons and his father Rabelais, but we
know nothing more about the matter. What makes the

Lyons sojourn of the greatest real importance is that at this

time probably appeared the beginnings of the work whicli was
to make Rabelais immortal It is necessary to say “ probabl)

because the strange uncertainty which rests on so much of his

life and writings exists here also There is no doubt that both

Gargantua and Pantagniel were popular names of giants m
the middle ages, though, curiously enough, no mention of the

former in Frencli literature much before Rabelais’s time has

been traced In 1526, however, Charles de Bordign^, m a

satiric work of no great merit, entitled la Legende de Pterre

FatfeUy has the name Gargantua with an allusion, and in 1532

(if not earlier) there appeared at Lyons les Grandes et tnesitmables

chromques du grand et enorme geant Gargantua This is a short

book on the plan of the later burlesques and romances of the

Round Table. Arthur and Merlin appear with Grantgosier,

as he IS here spelt, Galemellc (Gargamelle), Gargantua himseli,

XXII 25
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and the temble mare. But there is no trace of the action or

other characters of Gargantua that was to be, nor is the manner
of the piece in the least worthy of Rabelais No one supposes

that he wrote it, though it has been supposed that he edited

It and that in reality it is older than 1532, and may be the

direct subject of Bordign^’s allusion six years earlier What
docs, however, seem probable is that the first book of PantagrueL

(the second of the whole work) was composed with a definite

view to this chap book and not to the existing first book of

Gargantua, which was written afterwards, when Rabvlais dis-

covered the popularity of his work and felt that it ought to

have some worthier startmg-point than the Grattdes cht^.nlques

The earliest known and dated edition of Pantagruel is of 1533,
of Gargantua 1535, though this would not be of itself conclusive,

especially as we actually possess editions of both which, though

undated, seem to be earlier But the definite description of

Gargantua in the title as “ P^re de Pantagruel,’’ the omission

of the words “ second livre ” m the title of the first book of

Pantagruel while the second and third are duly entitled tiers
”

and “ quart,” the remarkable fact that one of the most im-

portant personages, Friar John, is absent from book 11 ,
the

first of Pantagruel, though he appears in book 1 (Gargantua),

and manv other proofs show the order of publication clearly

enough There is also in CMstence a letter of C alvin, dated

1533, in which he speaks of Pantagruel, but not of Gargantua,

as having been condemned as an obscene book Besides this,

^533 saw the publication of an almanac, the first of a long

series which exists only m titles and fragments, and of the

amusing Prognosttcaiton Pantagrurline (still, be it observed,
Pantagruelme, not Gargantume) Both this and Pantagruel

itself were published under the anagrammatic pseudonym
of “ Alcofribas Nasier,” shortened to the first word only in

the case of the Prognosttcaiton

This busy and interesting period of Rabelais’s life was brought
to a close apparently by his introduction or reintroduction

Jean du Bellay, who, in October 1533, passing through Lyons
on an embassy to Rome, engaged RalDelais as ph>sician The
visit did not last very long but it left literary results in an
edition of a description of Rome by Marliani, which Rabelais

published in September 1534. It is also thought that the

first edition of Gargantua may have appeared this year

In the spring of 1535 the authorities of the Lyons hospital,

considering that Rabelais had twice absented himself without
leave, elected Pierre de Castel in his room

, but the documents
which exist do not seem to infer that any blame was thought
due to him, and the appointment of his successor was once
definitely postponed in case he should return. At the end
of 1535 Rabelais once more accompanied Jean du Bellay,

now a cardinal, to Rome and stayed there till April m the

next year. This stay furnishes some biographical documents
ol importance in the shape of letters to Geoffrey d’Estissac,

of the already-mentioned Supplicaito pro Apostasta, and of

the bull of absolution which was the reply to it. This bull

not only freed Rabelais from ecclesiastical censure, but gave
him the right to return to the order of St Benedict when he
chose, and to practise medicine He took advantage of this

bull and became a canon of St Maur. In 1537 he took his

doctor’s degree at Montpellier, lectured on the Greek text

of Hippocrates, and next year made a public anatomical
demonstration. During these two years he seems to have
resided either at Montpellier or at Lyons But m 1539 he
entered the aervioe of Guillaume du Bellay-Langey, elder

brother of Jean, and would appear to have been with him
(he was governor of Piedmont) till his death on 9th January
1543. jR^bcIais wrote a panegyrical memoir of Guillaume,
which IS lost, and the year before saw the publication of an
edition of Gargantua and Pantagruel, book 1., together (both had
been repeatedly reprinted separately), m which some dangerous
expressions were cut away Nothing at ail is known of his

life, whereabouts, or occupations till the publication of the
third book, which appeared in 1546, avec privilege du roi/^

which had been pven m September 1 545.

Up to this time Rabelais, despite the condemnation of the

Sorbonne referred to above, had experienced nothing like

perhecution or difficulty. Even the spiteful or treacherous

act of Dolet, who in 1542 reprinted the earlier form of the
books which Rabelais had just slightly modified, seems to have
done him no harm But the storm of persecution which
towards the end of the reign ot Francis I was fatal to Dolet
himself and to Des P^riers, while it exiled and virtually killed

Marot, threatened him There is no positive evidence of any
measures taken or threatened against him

,
but it is certain

that he passed nearly the whole of i£546 and part of 1547 at

Metz m Lorraine as physician to the town at the salary of

120 hvres, and Sturm speaks of him as having been “ cast

out of France by the times ” (with the exclamation (jScO t(T)v

Xpovinv) in a contemporary letter, and says that he himself m
another letter gives a doleful account of his pecuniary affairs

and asks for assistance At Francis’s death on 31st March

1547 Du Bellay went to Rome and at some time not certain

Rabelais joined him He was certainly^ there in February 1549,
when he datts from Du Bellay ’s palace a little account of the

festivals given at Rome to celebrate the biith of the second

son of Henry II and Catherine de’ Mcdici This account,

the Saomaihie as it is called, is extant In the same year a
monk of Fontcvrault, Gabriel du Buits-Hcrbault, made in a

book called Theotimus the first of the many attacks on Rabelais.

It IS, however, as vague as it is violent, and it does not seem
to have had any effect Rabelais had indeed again made for

himself piotcctors whom no clerical 01 borbonist jealousy could

touch The was written to the cardinal of Guise,

whose family were all-powerful at court, tind Rabelais dedicated

his next book to Odet dc Chatillon, dfterwards cardinal, a man
of great influence Ihus Rabelais was able to return to France,

and in 15150 was presented to the livings of Meudon and St

Chnstophe de Jambet It may, however, surprise those who
have been accustomed to hear him spoken of as “ cure de
Meudon,” and who have read lives of him founded on legend,

to find that there is very little ground for believing that he

ever ofliciatcd or resided there He certainly held the living

but two years, resigning it in January '552 along with his other

benefice, and it is noteworthy that at the episcopal visitation

of i«55i he was not present To this supposed rcsvlence at

Meudon and to the previous stay at Rome, however, are

attached two of the most mischievous items of the legend,

though fortunately two of the most easily refutable It is

said that Rabelais met and quarrelled with Joachim du Bellay

the poet at Rome, and with Ronsard at Meudon and elsewhere,

that this caused a breach between him and the Pleiade, that he

satirized its classicizing tendencies m the episode of the Limousin
scholar, and that Ronsard after hH death avenged himself

by a libellous epitaph The facts are these Nothing is

heard of the quarrel with Du Bellay or of any meeting with

him, nothing of the meetings and bickerings with Ronsard,
till 1697, when Bernier tells the story without any authority.

The supposed allusions to the Pl^iade date from a time when
Ronsard was a small boy, and are mainly borrowed from an
earlier writer still, Geoffrey Tory Lastly, the epitaph, read

impartially, is not libellous at all, but simply takes up the

vein of the opening scenes of Gargantua in reference to

Gargantua’s author Theie is indeed no reason to suppose
that either Ronsard or Du Bellay was a fervent admirer of

Rabelais, for they belonged to a very different literary school

,

but there is absolutely no evidence of any enmity between them,
and Du Bellay actually refers to Rabelais with admiration.

Some chapters of Rabelais’s fourth book had been published

in 1548, but the whole did not appear till 1552 The Sorbonne
censured it and the parliament suspended the sale, taking

advantage of the king’s absence from Pans. But it was soon

relieved of the suspension He died, it is said, on the 9th of

April 1553, but actual history is quite silent save on the point

that he was not alive in May of the next year, and the legends

about his deathbed utterances
—“La farce est jou^e,” “ Je

vais chercher un grand peut-etre,” &c —^arc altogether
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apocryphal The same may be said of the numerous silly

stones told of his life, such as that of his procuring a free

passage to Pans by inscribing packets Poison for the king/*

and so forth.

Ten years after the publication of the fourth book and nine

after the supposed date of the author’s death there appeared

at Lyons sixteen chapters entitled Vlle umnante par matstre

Frattfots Rabelais, and two years later the entire fifth book
was printed as such In 1567 it look place with the others,

and heis ever since appeared with them But from the

beginning of the 17th century there have never been wanting
disbelievers m it,s authenticity The controversy is one of

some intricacy, but as it is also one of capital importance in

literary history the heads of it at least must be given here

Ihc opponents of the book rtly (i) on the testimony of a

certain Louis Guyon, who in 1604 declared that the fifth book
was made long after Rabelais’s death by an author whom he
knew, and who was not a doctor, and on th( assertion of the

bibliographer Du Verdicr, about the same time, that it was
written oy an “ ecolicr dc Valence ”

, {2) cm the fact that the

anti-monastic and even anti-Catholic polemic is much more
accentuated in it

; (3) on the arguments that parts are

apparently rtphc.as or rough drafts of passagi s already

appearing in the four earlier books
,
and (4) that some allusions

are manifestly posterior to even the furthest date which can

be assigned for the reputed author’s decease On the other

hand, it is urged that, though Gu}on and Du Vcrdicr were in

a sense contemporaries, they wrote long after the events

and that the testimony ot the former is vitiated, not me^’ely

by Its extreme vagueness, but by the fact that it (Occurs in a

platdoyer, tending to exculpate physicians from the charge of

unorthodoxv
,

that Du Verdier m another place assigns the

Pantagrueline Progno^itcaUon to this same unknown student

ot Valence, and had therefore probably confused and hearsay

notions on the subject
,

that the rasher and fiercer tone^ as

well as the apparent repetitions, are sufiicicntl) accounted

for on the supposition that Rabelais never finally revised the

book, which indeed elates show that he could not have done,

as the fourth was not finally settled till just before his death
,

and that it is perfectly probable, and indeed almost certain,

that It was prepared from his papers by another hand, which
IS responsible for the anachronous allusions above referred to

But the stiongcst argument, and one which has ne\cr been

attacked by authorities really competent to judge, is that

the “ griffe de I’aigle ” is on the book, and that no known
author of the time except Rabelais was capable of writing the

ptissage about the Chats foiirres, the better part of the history

of Queen Whims (La Quintc) and her court, and the conclusion

giving the Oracle of the Bottle To this argument we believe

that the more competent a critic is, both by general faculty

of appreciation and by acquaintance with contemporary

French literature, the more positive will be the assent that he

yields The reader must, however, be on his guard against

confusing the authenticity of the fifth book generally with

that of supposed early copies of it Quite recently it was
announced that an edition of 1549 had turned up in Germany

,

but the investigations of M R Stem, un Rabelais apocryphe

(1901), repeated and confirmed by M. A Lefranc in the

Revue dcs etudes Rabelai Fiennes (1905), disposed of the matter

The substance of the apocryphal document is quite different

from our fifth book

Gargantua and Pantagruel, notwithstanding their high literary

standing an<l the frequency with which certain passages from them
are ated, are, owing partly to their archaism of language and partly
to the extreme licence which their author has allowed himself, so
little read that no notice of them or of him couUl be complete
without some sketch of their contents The first book, Gargantua,
describes the birth of that hero (a giant and the son ot gigantic
parents), whose nativity is ushered in by the account of a
tremendous feast In this the burlesque exaggeration of the
pleasures of eating and drinking, which is one of the cluef evtcnor
notes of the whole work, is pushed to an extreme—an extreme which
has attracted natural but perhaps undue attention Very^ earlvi

however, the author becomes serious in contrasting the early
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education of his hero—a satire on the degraded schools of the middle
ages—with its subsequent and reformed stage, in the account of
wluUi all the best and noblest ideas of the humanist Renaissance in
reference to pedagogy are put with exceptional force C.argantua
is recalled from Pans whither he had been sent to hmsh his tduca*
tion, owing to a war between his father, Grandgosier, and the
neighbouring king Picrochole This war is described at great length
the chitf hero of it being the monk, Friar John, a very unclencal
cleric in whom Rabelais greatly dt lights Picrochole defeated
and peace made Gargantua establishes the abbey of Thelema in

anotlur of Rabelais's most elaborate literary passages, where all

the points most obnoxious to him in monastic lift are indicated
by the assignment of thtir exact opposites to (his model convent
I he second book, which introduces the principal hero of the whole,
Pantagruel Gargantua’s sou. is on any other hypothesis but that
already suggested of its prior composition, very ditticult to explain,
but in itself it is intelligible enough Pantagruel goes through
something like a second edition (really a hrst) of the educational
experiences of lus father Like him, lie goes to Pans, and there
meets with Panurge, the principal tnumph of Rabelaisian character-
draw mg and the most original as well as puzzling figure of the book
Panurge has almost all inttllectual accomplishments, but i3 totally
devowl of morality he is a coward, a diunkard, a lecher, a spiteful

trickster, a spendthrift, but all the while inhmtcly amusing This
book, like the other has a war in its latter part

,
Gargantua scarcely

appears in it and hnar John not at all It is not till the opening
of the third book that the most important action begins This
arises from Panurge's determination to marry—a determination
however which is veiy half-hearted, and which leads him to consult

a vast number of authorities, each giving occasion for satire of a
more or less complicated kind At last it is determined that
Pantagruel and his followers (Fnar John has reappeared in the
suite of the prince) shall set sail to consult the Oracle of the Dtve
BotiteilU Ine book ends with the obscurest passage of the whole,
an elaborate eulogy of the “ herb pantagrueiion,'' which appears
to be, if it IS anything hemp Only two probable explanations
of this have been offered, the one seeing in it an anticipation of

Joseph dc Maistre’s glorification of the executiomr, the other a
eulogy” of work hemp being on the whole the most serviceable

of vegetable products for that purpose The fourth and fifth

books are entirely taken up with a description of the voyage Many
strange pi ice^s with stranger names are visited some of them
ottering obvious satire on human institutions, others, except by
the most far-fetched explanations, resolvable into nothing but
sheer extravaganza \t last the Land of Lanterns, borrowed from
Lucian, is reached, and the Oracle of the Bottle is consulted This

yields the single word “ Tnnq,” which the attendant priestess

declares to be the most gracious and intelligible she has ever heard
from it Panurge takes this as a sanction of his marriage, and the

book ends abruptly This singular romance is diversified by, or,

to sptak more properly it is the vehicle of the most bewildering
abundance of digression, burlesque amplification, covert satire

on things political social and religious, miscellaneous erudition
of the literary and scientific kind Everywhere the author lays

stress on the excellence of “ Pantagruelism,” and the reader who is

himself cl Pantagruelist (it is perfectly idle for any other to attempt
the book) soon discovers what this means It is, in plain English,

humour I he definition of humour is a generally acknowledged
crux, .and till it is defined the definition of Pantagruelism will be in

the same position But that it consists in the extension of a wide
sympathy to all human affairs together with a comprehension of

their vanity may be said as safely* as anything else Morosencss
and dogmatism arc as far from the Pantagruelism of Rabelais as

maudlin sentimentality or dilettantism Perhaps the chief things
licking in his attitude are, m the first place, reverence, of which,
however, from a few passages, it is clear lie was by no means totally

devoid, and secondly, an appreciation of passion and poetry Here
and there there are touches of the latter, as in the portrait of Quint-
essence, but passion is everywhere absent—an absence for which
the comic structure and plan of the book do not by any means sup pily

a complete explanation

For a general estimate of Rabelais's litera^ character and in-

flux nee the reader may be leferrtd tothe article French Literature
But some detailed remarks must be given here There arc three
questions without the thscussion of which this notice of one of the

loremost writers of the world would not be worthy of its present

place These are—What is the general drift and purpose of

Gargantua and Pantagruel, supposmg there to be any ? What
defence can be offered, if any defence is needed, for the extra-

ordinary licence of language and imagery which the author has
permitted himself? What was his attitude towards the great
questions of religion, philosophy and politics ? These questions

succeed each other m the order ot reason, and the answer to each

assists the resolution of the next

There have been few more remarkable instances of the lues

comnuntaiorta than the work of the editors of Rabelais Almost
every one appears to have started with a Rabelais ready made m
his head ana to have, so to speak, read that Rabelais into the

book Those who have not done this, like Le Duchat, Motteux
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and Esmangart, have generally committed the error of tormenting
themselves and their author to hnd individual explanations ol

personages and events Ihe extravagance of the last-named
commentator takes the form of seeing elaborate allegories

,
that

of some others devotes itself chiefly to identifying the characters
of the romance with more or less famous historical persons But
the first blunder, that of forming a gtneral hypothetical conception
of Kdbelais and then «idjnsting interpretation of the work to it,

IS the commoner This conception, however has singularly varied
According to some expositors, among whom one of the latest and
not the least respectable is M Fleury, Rabelais is a sober reformer,
an apostle of earnest work, of sound education, of rational if not
dogmatic religion, \vho wraps up his morals in a faicical envelope
artly to make them go down with the vulgar and partly to shield
imself from the conscqaences of his reforming zeal According

to othirs of whom we have had in England a distinguished example
in Sir Walter Besant, Rabelais is all this but with a difterence He
IS not religious at all

,
he is more or less anti-religious

,
and his book

IS more or less of a general protest against any attempt to explain
supernaturally the riddle of the earth According to a third class,

the most distinguished recent representative of which was M Paul
Lacroix, the Rabelaisian legend does not so much err in principle
as It invents in fact Rabelais is the incarnation of the “ esprit

Gaiilois,” a jovial, careless soul, not destitute of common sense or
even acute intellectual power, but first of all a good fellow, rather
preferring a broad jest to a hne-pointed one

,
and rollicking through

life like a good-nature‘d undergraduate Of all these views it may
be said that those who hold them are obliged to shut their eyes
to many things in the book and to see in it man'^^ which are not
there The religious part of the matter will be dealt with presently

,

but it IS impossible to think that any unbiased judge reading
Rabelais can hold the grave-jihilosopher view or the reckless-good-
fellow view without modifications and allowances which practicallv
deprive either of any value Those who, as it has been hapjiily

put, identify Rabelais with Pantagruel, strive m vain, on any view
intellectually consistent or morally respectable, to account for the
vast ocean of pure or impure laughter and foolery which surrounds
the few solid islets of sense and reason and devotion Those who
in the same yyay identify Rabelais with Panurge can never explain
the education scheme the solemn apparition of (xargantua among
the farcical and fantastic variations on Panurge’s wedding, and many
other passages

,
while on the othc r hand those who insist on a

definite propaganda of any kind must justify themselves by their

own power oi seeing things invisible to plain men But these
vagaries are not only unjustifiable

,
thev are entirely unnecessary

No one reading Rabelais without parlt pris, but with a good know-
ledge of the history and literature of his own times and the turns
which preceded him, can have much difficulty in appreciating
his book He had evulently during his long and studious sojourn
in the cloister (a sojourn which was certainly not less than hve-and
twenty years, while it may hayc been five-and-thirty, and of which
the studiousness rests not on legend but on documentary evidence)
acquired a vast stock of learning He was, it is clear, thoroughly
penetrated with the instincts, the hopes, ami the ideas of the
Renaissance in the form which it took in h ranee, in England and
in G< rmanv—a form, that is to sav, not meitlv fiurnanist but full

of aspirations for social and political improvement, and above all

for a joyous, varied, and non-ascetic life He had thoroughly
convinced himself of the abuses to which monaclusm lent itself

Lastly, he had the spirit of lively satire and of willingness dcstpere
tn loco which frequontlv goes with the love of books It is in the
highest degree improbable that in beginning his great work he had
any definite purpose or intention The habit of burksqumg the
romans d'aventures was no new one, and the form knt itself easily

to the two literary exercises to which he was most disposed

—

apt and quaint citation from and variation on the classics and
satir'cal criticism of the life he saw around him The immense
popularity of the first two parts induced him to continue them, and
Dy degrees (the genuineness ofthe fifth book, at any rate in substance,
IS here assumed) the possibility of giving the whole something
like a consistent form and a regular conclusion presented itself to
him The voyage in particular allow’ed the widest licence of

satirical allusion, and he availed himself of that licence in the widest
sense Here and there persons arc glanced at, while the whole
scenery of his birthplace and its neighbourhood is curiously worked
in

,
but for the most part the satire is typical rather than individual,

and it IS on the whole a rather negative satire In only two points
can Rabelais be said to be definitely polemic He certainly hated
the monkish system m the debased form in which it existed in his

time he as certainly hated the brutish ignorance into which the
earlier systems of education had suffered too many of the^ir teachers
and scholars to drop At these two things he was never tired of
striking, but elsewhere, even in the grim satire of the Chats fourths,
he IS the satirist proper rather than the reformer It is in the
vtiy absence of any cramping or limiting purpose that the great
merit and value of the book consist It holds up an almost per-
fectly level and spotless mirror to the temper of the earlier

Renaissance The author has no universal medicine of his own
i

(except Pantagruehsm) to ofler, nor has he anybody else's universal

medicine to attack. He ranges freely about the world, touching
the laughable sides of things with kindly laughter, and every now
and then dropping the rti^thtle and taking to the rational^ It is

not indeed possible to deny that in the Oracle of the Bottle, besides

its merely jocular and fantastic sense, there is a certain “ echo,"
as It has been called, “ of the conclusion of the preacher,” a certain
acknowledgment of the vanity of things But in such a book such
a note could hardly be wanting unless the writer had been a fanatic,

which he was not or a mere voluptuary, which ht was not, or a

dullard, which he was least of all It is, after all, little more than a
suggestion, and is certainly not strengthened by anything in the

body of the work Rabelais is, in sliort if he be read without
prejudice, a humorist pure and simple, feeling often in earnest,
thinking almost always in jest He is distinguished from the two
men wdio alone can be compared with him in character of work and
force of genius combined—Lucian and bwift—by very marked
characteristics He is much less of a mere mocker than Lucian,
and he is entirely destitute even wlien he deals with monks or
pedants, of the ferocity of Swift He neither sneers nor rages

,

the rtre immense which distinguishes him is altogether good-natured
,

but he is nearer to Lucian than to Swift, and Lucian is perhaps
the author whom it is most necessary to know in order to iinthr-

sland him rightly

If this general view is correct it will probably condition to some
extent the answer to be given to the two minor questions stated
above The first is connected wuth the great blemish ot Gargantua
and Pantaf^rucl—their extreme coarsenesj of language and imagery
It is somewhat curious that some of those who claim Rabelais ,is

an enemy of the supernatural in general have been the loudest to
condemn this blemish, and that some of them have matle the
exceedingly lame excuse for him that it was a means of wrapping
up Ills propagantla ami keeping it and himself safe from the notice
of the powers that were This is not complimentary to Rabelais
and, except in some very small degree, it is not likely to be true
For as a matter of fact obscenity no less than impiety w is charge d
against him by lus ultra-orthoclox enemies, and the obscenity no
less than the supposed impiety gave them a handle against him
before such bodies as tlie Sorbonne and the parliaments As for

the extreme theory of the anti-Rabelaisians, that Rabelais was a
” dirty old blackguard ” who liked filth and wallowed in it from
choice, tliat hardly needs comment His errors in this way are of
course looked at from an alisolule standard, unpardonable But
judged relatively there are several, we shall not say excuses, but
explanations of them In the first place, the comparative in-

decency of Rabelais has been much exaggerated by persons
unfamiliar with early Fiench literature The form of his book was
above all things popular, and the popular French httratuie of the
middle ages as distinguished from the courtly and litc^rary literature,
which vNas singularly jnirc, can hardly be exceeded in point of coarsf -

ness The fabliaux, the early burlesque romances of the Aiidigier
class, the farces of the T5th century equal (the grotesque iteration
and amplification which is the note of Gargantua anti Pantagruel
being allowed for, and sometimes without that allowance) the
coarsest passages of Rabelais His coaiseness, moreover, disgusting
as it IS has nothing of the corruption of refined voluptuousness
about It, and nothing of the sniggering indecency which disgraces
men like Pope, like Voltaire, and like Sterne It shows m its author
a want of reverence, a want of decency in the proper sense, a too
great readiness to condescend to the easiest kind of liulierous ideas
and the kind most acceptable at that time to the common run of
mankind The general taste having been considerably refined
since, Rabelais has in parts become nearly unreadable—the worst
and most appropiiatc punishment for his faults As for those
who have tried to make Ins indecency an argument for his laxity
in religious principle, that argument like another mentioned
previously, hardly needs discussion It is notoriously false as a
matter of experience Rabelais eoiild not have written as he has
written in this respect and in others if he had been an earnestly
pious person, taking heed to every act and word, and studious
equally not to offenel and not to cause offence But no one in his
senses w^ould dream of claiming any such character for him

This bungs us to the last point—what his religious opinions
were He has been claimed as a free-thinker of all shades, from
undogrnatic theism to atheism, and ss a concealed Protestant Ihe
last of these claims has now been very generally given up, ami
indeed Erasmus might quite as reasonably be claimed for the
Reformation as Rabelais Bo^h disliked and attacked the more
crying abuses of tlu ir church and both at the time and since have
been disliked and attacked by the more imprudent partisans of
that church But Rabelais, in his own way, held off from the
Reformation even more distinctly than Erasmus did The accusation
of free-thinking if not of directly anti-Chnstian thinking has always
been more common and has recently found much favour It is,

however, remarkable that those who hold this opinion never give
chapter and verse for it, and it may be said confidentlv that chapter
and verse cannot be given The sayings attributed to Rabelais
which colour the idea (such as the famous ” Je vais chcrcher un
grand peut-4tre ” said to have been uttered on his death-bed)
are, as nas been said, purely apocryphal In the book itself nothing
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of the kind is to be found Perhaps the nearest approach to it is a
jest at the Sorbonne couched in the Pauline phrase about “ the
evidence of things not seen," which the author removed from the
later editions But irreverences of this kind, as well as the frequent
burlesque citations of the Bible, whether commendable or not,
had been, were, have since been, and are common in writers whose
orthodoxy is unquestioned

, and it must be remembered that the
later Middle Age, which in many respects Rabelais represents
almost more than he does the Renaissanee was, with all its un-
questioning faith, singularly reckless and, to our fancy, irreverent
in its use of the sacred words and images, which were to it the
most familiar of all images and wortls On the other hand, there
are in the book, in the description of Gargantua’s and Pantagruel’s
education, in the sketch of the abliey of Thelema in several passages
relating to Pantagruel, expressions which either signify a sincere
and unfeigned piety of a simph kind or else are inventions of

the most detestable hypocrisy For these passages are not, like

many to be found from tlu R( naissance to the end of the i8th
century obvious Hags of truce to cover attacks-- mere bowings
m the house of Rimmon to prevent evil eonseepiences Ihere is

absolutely no sign of the tongue in the cheek I hey are always
written in the author’s highest style, a style perfectly eloepient
and unallecttd

,
they can only be interpreted (on tUe fi ee-thinking

hypothesis) as allegoiical with the greatest dithculty and obscurity,
and it IS pretty certain that no one reading the book without a
thesis to prove would dream of taking them in a non-natural sense
ft IS not, indeed, to be contended that Rabelais was a man with
wliom itligion was in detail a constant thought, that he had a very
t( iider eonscience or a very scrupulous oithodoxy His form of
religious sentiment was not evangelical or mystical, any more than
it was ascetic or ceremonial or dogmatic As regards one of the
accepted tloetrines of his own church, the excellence of the celibate
life, of poverty, and of elaboiate obedience to a rule, he no doubt
was a strong dissident

,
but the evidence that, as a Christian, he

was unorthodox that he was even a heretical or latitudinanan
thinker in legatd to those doctrines which the various Christian
chuiches have in common, is not merely weak, it is practically non-
existent Ihe counter-testunony is, indeed, not very strong and
still less detailed But that is not the point It is sufficient to

say that there is absolutely nothing within the covers of Rabelais’s
works incompatible with an orthodoxy which would be recognized
as sufheicnt by Christendom at large leaving out of the ciucstion
those jxnnts of doctrine and piacticc on \shieh Christians differ

Beyond this no wise man wdl go, and short of it hardly any un-
prejudiced man will stop

Bibliography —The dates of the original editions of Rabelais’s
works have been given where possible already The earlier books
were repeatedly reissued duimg the author’s life, and always with
some correction What may be called the first complete edition

appeared in i^()y at Lyons, published by Jean Martin It is com-
puted that no 1( ss than sixty editions were printed before the close

of the ibth century A verv considerable time, however elapsed

before the works were, properly speaking, edited Huet devoted
much pains to them, but his lesults weie not made public The
first edition which calls for notice, except in a complete biblio-

graphy, IS that of I c Ouchat
(
\msterdam, 171 1 )

Le Diichat was a
very careful student, and on the whole a very efficient editor, being

perhaps of the group of students of old French at the bt'ginnmg
of the 1 8th century which included La Monnoye and others, the

most sober, critical and accomplished But at that time the

knowledge of the pciiod was scarcely far enough advanced Ihc
next important date in the bibliography of Rabelais is 182'^, in

which year appeared the most elaborate edition of his work yet

published, that of Esmangart and Johanneau (9 vols ), including

for the first time the Sonf^es Drolatiqiies, a spurious but early and
not uninteresting collection of grotesque figure drawings illus-

trating Gargantua and Pantagruel, and the second edition of M
de I’Aulnaye, containing a bad text but a useful glossary From
this time the editions have been very numerous Among them
may be mentioned those illustrated by Gustave Dor6, first on a
small scale (i8';4), afterwards more elaborately (1870) ,

that of the
Collection Didot by Burgaud des Marcts and Rathery(i8S7 and
later), the Biblioth^quc Elztvinenne edition by MM Lacour and
A de Montaiglon

,
that of the Nouvelle Collection Jannet (seven

small volumes, 1867-74), completed by M Moland and vc^ useful
,

and lastly, the edition of M Marty-Laveaux in the (Collection

Lemeire (1868-1903) the handsomest the most accurate, and the

most complete, in the scholarly sense, yet publisheel Commentaries
on Rabelais, independent of editions, have been numerous from
the work of Jean Bernier, Juqcmtut et nonvelles observations sur les

oeuvres de M Francois Rabtlnis (1697). onwards Of those of the
last half-century the best are, besides essavs in the works of most
of the great critics E Noel, Rabelais (1850), A Mayrargues,
Rabelais (1868)

,
Jean Fleury (1876) ,

Paul Stapfer (the best of all)

(i88q) , and G Vallat (1899) Separate points have been treated

importantly by A Ileulhard, Dernt^rrs nunhs de Rabelais (1884k
anil others

,
while the Revue des dtudes Rabelaisiennes ( 1903 onwards)

contains valuable studies especially those of M Abel Lefranc

Rabelais was very early popular in England There arc possible
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allusions to him m Shakespeare, and the current clerical notion of
him IS very unjustly adopted by Marston in the wtirds wicked
Rabelais "

,
but Bacon described him better as the great jester of

France, and a Scot, Sir Thomas Urquhart, translated tlu earlier
books m 1633 I his was not worthilv completed till the luckless
Motteux, or, as his compatriots call him, Lc Motteux, finished it
with an extensive commentary It has been frequently n printed
\ new translation by \\ F Smith appeared in 1893 Ciiticism
of a scattered kind on Rabelais in I'n^lish is abundant, that of
Coleridge being the most important, while the constant evidence
of his influence in Southey’s Do(i(>r is also noteworthy But he
was hardly treated as a whole belort Sir Walter Besant’s book on
the subject m the " Foreign Classics for English Readers" (1879),
which tht author followed up with R( actings from Rabdats (1883)
Somewhat elaborate treatments of him in connexion with contem-
porary literature will be found in George Saintsbury’s J he harlter
Renaissance (1901) and in A lilley’s J ihraturt of the French
Rinaissance (1904) (Cl Sa

)

RABENER, GOTTLIEB WILHELM (1714-1771), German
satirist, was born on the 17th of September 1714 at Wachau near
Leipzig, and died at Dresden on the 22nd of March 1771 In
1741 he made his debut as satirist in Sehwabe’s Belustigungen
des I erstandts und lF//;36i,and was subsequently a contributor
to the Brewer Beilrage Kabener’s satires aie in prose and
mainly levelled at the follies of the middle classes The papeis
which he published in the Bremer Beiirage were subsequently
eolleetcd in a Sawmlung saiirtscher Schrifteii (2 vols

, 1751), to

wdfich two volumes were added in 1755
Rabentr’s ^aintlic/u U irki appcarcil in Ovols in 1777 ,

the edition
by E CVtlepp (1839) also contains his corrcsjiondtnc e first publishi d
by r F Weisscin 1772 Step Richter, r / ureie ( 1 8S j ),

and D Jacoby m lllg Deutsche Biographic (1888)

RABIRIUS, a Latin epic poet of the age of Augustus Among
the papyrus fragments discovered at Herculaneum in the early

part of the iqth centur\ were sixty-seven (mutilated) hexa-
meters, referring to the final struggle between Antony and
Octavian and the death of ( Icopatra, generally supposed to be
part of a poem hv Rabirius, since Seneca {De Benef vi 3, i)

informs us that ho wrote on those subjects If genuine, they
justify the qualified commendation of Quintilian rather than the

exaggerated praise of Velleius Paterculus (11 36, 3), who couples
Rabinus and Virgil as the two most eminent poets of his time

F»’ag:menls in F Bahrens Fragmenta Poctarum Romanormn
(1883), W’ Scott, Fragmenta Herculanensia (Oxford, i88<;)

.
O

Ribbcck, Gischichte dir ronnschen Dichtung, ii (1889) ,
M Schanz,

GischichU dcr ronnschen Litteratur, 11 i (1899), TcufTcl, Hist of
Roman Litcraturi (Eng trans

, 1900), 252, 9
RABIRIUS, GAIUS, a Roman senator, who was defended

(63 B c ) by Cicero m a speech still extant Nearly forty years

after the death of L Appuleius Saturninus, Titus Labienus

(whose uncle had lost his life among the followers of Saturninus

on that occasion) was put up by Caesar to accuse Rabinus of

having been implicated in the murder Caesar's real object was
to warn the Senate against interference by force with popular
movements, to uphold the sovereignty of the people and the

inviolability of the person of the tribunes The obsolete accusa-

tion of perduellio was revived, and the case was heard before

Julius and Lucius Caesar as commissioners specially appointed

(dimnrt perduelhoms) Rabinus was conclemned, and the

people, to whom the accused had exercised the right of appeal,

were on the point of ratifying the decision, when Metellus Celer

pulled down the military flag from the Janiculum, which was
equivalent to the dissolution of the assembly Caesar’s object

having been attained, the matter was then allowed to drop

A nephew, known as C Rabirius Postumus, was also

defended by Cicero (54 b c ) in the extant speech Pro Rabirto

Posiumo, when i barged with extortion in Eg>pt and complicity

w ith Aulus Gabinius {q v
)

See Cicero Pro Rahtrio ed W E Hcitland ( 1882) ,
DioCassius,

xxxvii 26-28, H Putsche, Vher das genus judicii dtr Ride Ciceros
pro C Rabirio (Jena, 1881) ,

O Schulthess, Der Prozess des

C (ETauenfcld, 1891)

RACAN, HONOR]^ DE BUEIL, Marquis de (1589-1670),

French poet, was born at the chMeau of La Roche-Kacan in

1589 He became page at the court of Henry and then

entered the arm> ,
seeing some active service Racan was very

poor and was practically uneducated, for, if his own account
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may be credited, he had not learnt even Latin But m middle

life he inherited some property, and he was thus able to devote

himself to the practice of poetry, in which he was the faithful,

and perhaps the most distinguished, disciple of Malherbe He
had known Malherbe when he was a page at the court of

Henry' IV ,
and had early contributed to the fashionable albums

of the day In 1625 he published his most important work.

Berberies

^

a dramatic pastoral in five acts, a part of which,

entitled Arthmice^ was played in i6i8 Racan was also the

author of Sept psaumes (1631), Odes sacrees ttrhs des psaumes de

David (1651b Dermeres o’uvre^ et pohtes chritiennes (1660), in

all of which ne was hampered by his inability to read the sacred

writings except in other French paraphrases He was one of

the original members of the French Academy He died in

February 1670

His CEuvres co,npldtes were edited by ftnant de Latour in 1857.
and the edition includes a biographical notice bee Sainte-Beuve,

Cauteries dit lundt

" RACCONIGI, a town of Piedmont, Italy, in the province of

Cuneo, 24 m S of Turin, and 31m N of Cunco by rail, 837 It

above sea-level Pop (1901) 7364 (town), 9077 (commune)
It has a royal chateau built in 1570, with a large park laid out

m 1755 by the French gardener Molard from designs b\ Le
Notre, and enlarged m 1835 Since 1901 it has been the summer
residence of the king of Italy

RACCOON (or Racoon), a name borne by the typic'al repre-

sentative of a group of American arboreal placental mammals
belonging to the order Carnivora (y^O and the family

Procyonidae The word is a corruption of the North-American
Indian “ arrathkune or arathcone The Fr raton or

rcUon laveuTj Ger Waschbar^ and other European names are

derived from a curious habit the raccoon has of dipping or w ashing
Its food m water before eating it The typical raccoon {Procyon

loior) is a thickly built animal about the size ot a badger, with

a coat of long coarse greyish-brown hairs, short cars, and a

bushy black-and-white-ringed tail. Its range extends over the

whole of the United States, and stretches on the west northwards

The Raccoon {Procyon lotor)

to Alaska and southwards well into Central America, where it

attains its maximum size The following notes on the habits
of the raccoon are from Dr C. Hart McrnamN The Mammals of

the Adirondacks —
Raccoons are omnivorous beasts and feed upon mice, small

birds, birds’ eggs, turtles and their eggs frogs, fish crayfish, molluscs,
insects, nuts, fruits, maize and somttimes poultry Excepting
alone the bats and flymg-squirrtls, they are the most strictly
nocturnal of all our mammals, and yet I have several times seen
them abroad on cloudy days. They haunt the banks of pontls
and streams, and find much of their food in these places, such as
crayfish, mussels and fish, although they are unable to dive and
pursue the Utter und^r \Natcr, like the otter and mink They are
good swimmers and do not hesitate to cross nvers that he in their
path The raccoon hibernates during the severest part of

the winter, retiring to its nest rather early, and appearing again
m Fcl^ruary or March, according to the earliness or lateness of the
season It makes its home high up in the hollow of some large
tree, preferring a dead limb to the trunk itstlf It dots little in

the way of constructing a nest and from four to six young are
commonly born at a time, generally eaily in April in this region
The young remain with the mother about a yeai

”

The South-American species, P canmvorus, the crab-eating

raccoon, is very similar to P lotor

^

but d lifers by its shorter fur,

larger size, proportionally more powerful teeth and other minor
characters It extends over the whole of South Americ a, as far

south as the Rio Negro, and is common in all suitable localities.

Its habits are similar to those of the North-Amencan species

RACCOON*DOG {Nyctereuteis pjocyonoides), a small wild dog,

with sharp-pointed muzzle, short rounded ears, bushy tail and
long fur, found m China, Japan and Amurland The total

length IS about 32 in
,
ol which tlie tail measures 4 in The

prevailing huts are black and dusky yellow, the distribution of

which vanes m different individuals In habit these dogs are

chiefly nocturnal
,
and they are said to hibernate In winter

they feed on fish, and in summer on mice, forming small paclcs

to hunt their prey'

RACE, an homonymous word of whu h the principal meanings
are (1) a trial or contest of speed

, (2) a tribe, breed, a group of

individuals descended frurn a common ancestor In the first

case the word is an adaptation of 0 Nor rds, a cognate form in

OE being ralsy rush, on^et
,

while the OE descendant reese

was frequently used m medieval poetry The particular use

of the word for a swift current of water running through a narrow
channel, e g the Race of Alderney, and for the water conducted

in an artificial channel to a point wfiere its power is to be used, as

in “ mill-race,” may be due to the 0 Fr ra^: or ra:;e, probably

of Breton origin. The second word, an ethnical or national

stock, comes from Fr. rase, adapted from Ital razzo, cf. Span
raza It has been referred to an 0 H G re/za, line, mark,
cognate with Eng. ‘‘ write,” i e the line marking descent

RACHEL (i82i-i8s^), French actress, whose real name
was Elizabeth Felix, the daughter of poor Jew pedlars, was born
n the 28th of February 1821, at Munipf, in the canton of Aargau,
witzerland At Reims she and her elder sister, Sophia, atter-

'ards known as Sarah, joined a troupe of Italian children who
ude their living by singing m the cafes, Sarah singing and
rlizabeth, then only four years of age, collecting th(* cop>(>ers

n 1830 they came to Pans, where they sang m the streets,

lachel giving such patriotic songs as the Parisienne and the

tarmllaise with a rude but precocioub energy which evoked
3ccial admiration and an abundant shower of coppers £tit nne
horon, a famous teacher of singing, was so impressed w'lth tlie

dents of the two sisters that he undertook to give them
ratuitoub instruction, and after his death m 1833
jceivcd into the Conservatoire Rachel made her fiist appear-
nce at the Gymnase in Paul Duport’s La Vendeenne on the 4th
[ April 1837, with only mediocre success But on the 12th of

Line in the following year she succeeded, after great difficulty,

i making a debut at the Theatre Francpais, as Camille m
orneille’s Horace, when her remarkable genius at once received
sneral recognition In the same year she played Roxane in

.acme’s Bajazet, winning a complete triumph, but it was m
Racine’s Phedre, which she first played on the 21st of January
184

'5, that her peculiar gifts weie most strikingly manifested.
Her range of characters was limited, but within it she w^as

unsurpassable She excelled particularly in the impel sonation

of evil or malignant passion, in her presentation of whi( h there

was a majesty and dignity which fascinated wliile it repelled

By careful training her voice, originally hard and harsh, had
become flexible and melodious, and its low and muffled notes

under the influence of passion possessed a thrilling and pene-

trating quality that was irresistible. In plays by contemporary
authors she created the characters of Judith and Cleopatra in

the tragedies of Madame de Girardm, but perhaps her most
successful appearance was in 1849 m Scribe and Legouve’s

Adrienne Lecouvreur, which was written for her In 1841 and
in 184a she visited London, where her interpretations of Corneille
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and Racinc were the sensation of the season In 1855 she made a
tour in the United States with comparatively small success,

but this was after her powers, through continued ill-health, had
begun to detenorate. She died of consumption at Cannet, near

Nice, on the 4th of January 1858, and was buned in the Jewish
part of the cemetery of P^re Lachaise in Paris. Rachel’s third

sister was Lia Felix {q v.)

See Jules G Jatiin, Rachol et la tragHu Mrs Arthur
Kennard, Rachel (Boston, 1888), and A. de Faucigny - Lucinge.
Rachel et sun Ump^ (lyio) !

RACINE, JEAN (1639-1699), French tragic dramatist, was
born at La I‘ert6 Milon in the old duchy of Valois on an uncertain

date m December 1639 He yvcis certixmly christened on the

22nd, and the ceremony was at that time often, though not

invariably, performed on the day of birth Racine belonged to a

family of the upper bourgeoisie, which had indeed been techni-

cally ennobled some generations earlier, and bore the punning
arms of a rat and a swan (rat, cygne) The poet himself subse-

quently dropped the rat. His family were connected with

others of the same or a slightly higher station in La Ferte and
Its neighbourhood—the Desmoulins, the Sconms, the Vitarts,

all of whom appear in Racine’s life His mother was Jeanne
Sconin Ills father, of the same name as himself, only
four-and-twenty at the time of the poet’s birth He '^eems to

have been a solicitor (prorureur) by profession, and held, as his

father, the grandfather of the dramatist, had done, the office of

controleur au grerner a sel Racine was the oldest child Little

more than a year afterwards his sister Mane was born and his

mothei died Jtan Racinc the elder married again, but three

months later he himself died, and the stepmother is never heard

of in connexion with the pent or his sister They were left

without any provision, but their grandparents, Jean Racine

the elde^st and Mane Desmoulins, were still living, and took

charge of them Those grandparents had a daughter, Agnes,

who figures m Racine’s histor) She Weis a nun and later abbess

of Port Royal under the style of Mi^rc de Sainte Thiele, and
the whole family had strong Jansenist leanings Jean Racine

the eldest died in 1649, and the poet was sent to the C ollcge de

Beauvais Ihis (which was the grammar-school of the town
|

of that name, and not the famous College de Beauvais at Pans) '

was intimately connected with Port Royal, and to this plate
j

Radne was transhried in November 1655 His special masters
|

there were Nicole and Le Maitre The latter, in ai extant ,

letter written to his pupil, speaks of himself as “ votre papa”
|

It IS evident from docurnc nts that he was a very diligent student
I

both at Beauvais and Port Royal He wrote verse both m
Latin and French, and his Port Royal odes, which it has been the

,

fashion with the more fanatical admirers of his later poetry to ,

ridicule, arc far from despu able
|

Ra< me stayed at Poit Ru\al for three years, and kft it, when 1

nearly nineteen, in October 1658 He was then entered at the

College d’Harcourt ?md boarded with his second cousin, Nuolas
Vitart, steward of the duke of Lu\nes. Later, if not at first,

he lived m the Hotel do Luyncs itself It is to be observed that

his Jansenist surroundings continued with him here, for the

duke of Luvnes w^as a severe Port Royalist. It is, however,

clear from Racine’s correspondence, which, as we have it, begins

m 1660 and is for some years very abundant and interesting,

that he was not at all of an austere disposition at this

time Occasionally the hvelmess of the letters passes the

bounds of strict decency, though there is nothing very shocking

in them, and those to Madame (or, as the habit of the time called

her, Mademoiselle) Vitart are free from anything of this kind

It does not appear that Racine read much philosophy, as he

should have done, but he occasionally did some business in

superintending building operations at Chevreuse, the duke’s

country house He would seem, however, to have been already

given up irrevocably to literature This by no means suited

the views of his devout relations at Port Royal, and he complains
in one of his letters that an unlucky sonnet on Mazarm had
brought down on him “ excommunications sur excommunica-
tions.’^ The marriage of Louis XIV was the occasion of an

ambitious ode, La nyrnphe de la Seine

^

which was submitted
before publication to Jean Chapelain, the too famous author of
the Ptuelle, Chapelain made many suggestions which Racine
duly adopted. Nor did the ode Ixiund his ambitions, for in

1660 he finished one piece, Amasie, and undertook another,
Les Amours d'Ovtde for the theatre. The first, however, was
rejected by the actors of the Marais, and it is not certain that the
other was ever finished or offered to those of the Hotel de
Bourgogne Racine’s letters show that he was intimate with
more than one actress at this time

,
he also made acquaintance

with La Fontaine, and the foundations at any rate of the
legendary “ society of four ” (Boileau, La Fontaine, Moli^re
and Racine) were thus laid

His relations w'ere pretty certainly alarmed by this very
pardonable worldliness, though a severe expostulation with
him for keeping company with the abominable actors is perhaps
later in date. Radne was accordingly disturbed in his easy-
going life at Pans In November t66i he w^ent to IJzAs in

Languedoc to live with his uncle the P^ro Sconin, vicar-gcneral

ot that diocese, whose attempts to secure a benefice for his

j

nephew were, however, in vain Racine was bark in Pans
before the end of 1663 His letters from Uz^s to La Fontaine,

to Le Vasseur, and others are in much the same strain as

j

before, but there is here and there a marked tone of cynicism

I

in them He also attempted a little courtiership An ode
on the recovery of Louis XIV from a slight illness probablv

' secured him the promise of a pension, of which he speaks to his

sister in the summer of 1664 It is uncertain whether this

pension IS identical with “ gratifications ” which we know that

Racinc for some years received, and which were sometimes
I eight and sometimes six hundretl livres It would seem not,

I

as one of these gratifications had been allotted to him the year

I
before he so wrote to his sister. Ihe ode in which he thanked
the king for his presents, La Renofnmee, is said to have intro-

duced him to Boileau. to whose censorship there is no doubt
I that he owed much, if not everything

,
and from this date,

November 1663, the familiarit\ of “ the four ” seems to have
existed in full force Unforlunatelv it is precisely at this date

that his correspondence ceases, and it is not renewed till after

the close of his brief but brilliant career as a dramatist (Esther

and Athalie excepted) From this time forward the gossip of

the period, and the I tje hv his son Louis, are the chief sources of

information Untortunatelv Louis Racine, though a man of

some abilitv and of unimpcachcd character, was only six years

old when his father died and had no direct knowledge Still

his account represents family papers and traditions
,
and seems

to have been t arefully, as it is certainly in the main impartially

,

written From other sources— notably Boileau, Claude

Brossette and Jean Baptiste de Valiniourt—a good deal of

prettN certainly^ authentic information is obtainable, and there

exists a considerable bodv of correspondence bettveen Boileau

and the poet duiing the last ten years of Racine’s life

The first hut the least characteristic of the dramas h\ which

Racine is known, La 2 hcbaideyWas finished by the end of 1603,

and on Friday 2olh june 1664 it was played bv Moliere’s com-
pany at the Palais Royal theatre Some editors assert that

Moh^re himself acted in it, but the earliest account of the

cast we havT, and that is sixtv years after date, omits his name,

though those of Madeleine Bejard and Mademoiselle de Bne
occur There is also a tradition that Moli^re suggested the

subject
;

but Louis Racine distmctly savs that his father

wrote most of the play at Uz^s before he knew Moherc From
Racine’s owm earlier letters it appears that the play was de-

signed for the rival theatre, and that “ La Dehanchec,” Racine’s

familiar name for Mademoiselle de Beauchateau, with whom
he was intimate, was to pLiv Antigone The play^ itself is by

far the weakest of Racine’s works. He has borrowed much
from Euripides and not a little from Jean de Rotroii

,
and m

his general style and plan he has as yet struck out no great

variation from Corneille it was acted twelve times during

the first month, and was occasionally revived during the year

following. Ihis IS apparently the date of the pleasant picture
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of the four friends which La Fontaine draws m his Psvche,

Racine figuring as Acante, qui aimait extremement les jardins,

les fleurs, les ombrages/’ in which surroundings he helped to

compose the lampoon of Chapelain duoiffe on a writer who had
helped him with criticism, obtained royal gifts for him, and, in

a fashion, started him in the literary career.

We have no definite details as to Racine’s doings during

the year 1664, but m February 1665 he read at the Hotel

de Nevers before La Rochefoucauld, Madame de la Fayette,

Madame de S^vigne, and other scarcely less redoubtable judges

the greater part of his second acted play, Alexandre le Grand,

or, as Pomponne (who tells the fact) calls it, Porus It was
anxiously expected bv the public, and Moh^re’s company
played it on the 4th of December—Monsieur, his wife Henrietta

of England, and many other distinguished persons being present

The gazetteer, Adrien Perdou de Subligny vouches for its

success, and the receipts were good and steady But a fortnight

afterwards Alexandre was pla\ cd, “ de complot a\ ec M Racint,”

says La Grange, by the rival actors (who had four days before

performed it in private) at the Hotel de Bourgogne A vast

amount of ink has been spilt on this question, but no one has

produced any valid justification for Racine That the piece

failed at the Palais Royal, as is stated in the earliest attempt
to excuse Racine, and the only one made in his lifetime, is not

true His son simply says that he was “ mecontent des acteurs,”

which indeed is self-evident It is certain that Moliere and he

cciised to be friends in consequence of this proceeding
,
and

that Moli^re was in fault no one who has studied the character

of the two men will easily believe If, however, Alexandre

was the occasion of showing the defects of Racine’s character

as a man, it raised him vastly in public estimation as a poet

He was now for the first time proposed as a serious rival to

Corneille There is a story that he read the piece to the author

of the Cid and asked his verdict Corneille praised the piece

highly, but not as a drama, “ II Tassurait qu’il n’etait pas propre

k la po^sie dramatique ” There is no reason for disbelieving

this, for the character of Alexander could not fail to shock
Corneille, and he was notorious for not mincing his words
The contrast between the two even at this early period was
accurately apprehended and put by Saint Evremond in his

masterly Dissertation sur VAlexandre, but this was not published

for a year or two To this day it is the best criticism of the

faults of Racine, though not, it may be, of the merits, which
had not yet been fully seen It may be added that in the preface

of the printed play the poet showed the extreme sensitiveness

to criticism which perhaps excuses, and which certainly often

accompanies, a tendency to criticize others These defects

of character showed themselves still more fully in another
matter The Port Royalists, as has been said, detested the

theatre, and in January 1666 Nicole, their chief writer, spoke
in one of his Lettres sur les vtsionnaires, directed against Des-

murets de Saint-Sulin, of dramatic poets as ‘‘ cmpoisonncurs
publics ” Racine immediately published a letter to the author
It IS very smartly written, and if Racine had contented himself

with protesting against the exaggeration of the decriers of

the stage there would have been little harm done But he
filled the piece with personalities, telling an absurd story of

M^re Ang^lique Arnauld’s supposed intolerance, drawing a
ridiculous picture of Le Maitre (a dead man and his own special

teacher and friend), and sneering savagely at Nicole himself
The latter made no reply, but two lay adherents of Port Royal
took up the quarrel with more zeal than discretion or ability

Racine wrote a second pamphlet as bitter and personal as the
first, but less amusing, and was about to publish it when fortu-

nately Boileau, who had been absent from Pans, returned
and protested against the publication It remained accord-
ingly unprinted till after the author’s death, as well as a pre-

face to both which he had prepared with a view to publishing
them together and so discharging the accumulated resentment
arising from a long course of “ excommunications ”

After this disagreeable episode Racine’s life, for ten years
and more, becomes simply the history of his plays, if we except

his liaisons with the actresses Mademoiselle du Parc and Made-
moiselle de Champmesl6, and his election to the Academy on
the 17th of July 1673. Mademoiselle du Parc (marquise de
Gorla) was no very great actress, but was very beautiful, and
she had previously captivated Moli^re. Racine induced her
to leave the Palais Royal company and join the Hotel She
died in 1668, and long afterwards the infamous Catherine

Voisin accused Racine of having poisoned her Mademoiselle

de Champmesl^ was plain, but an admirable actress, and ap-

parently very attractive in some way, for not merely Racine
but Charles de Scvignc and many others adored her For five

years before his marriage Racine seems to have been her a?nant

en litre, but long afterwards, just before his own death, when
he heard of her mortal illness, he spoke of her to his son without

a flash of tenderness

The series of his unquestioned dramatic triumphs began with
Andromaque, and this play may perhaps dispute with Phedre
and Athalie the title of his masterpiece It is mufh more
uniformly good than Phedre, and the character of Hermione
IS the most personally interesting on the French tragic stage

It IS said that the first representation ot Andromaque was on
loth November 1667, in public and by the actors of the Hotel

de Bourgogne, but the first contemporary mention of it by the

gazettes, prose and verse, is on the 17th, as performed in the

queen’s apartment Perrault, by no means a Iriendly critic as

far as Racine is concerned, sa}s that it made as much noise as

the Cid, and so it ought to have done Whatever may be
thought of the tragedie patheiique (a less favourable criticism

might call It the “ sentimental tragedy ”), it could hardly be

better exemplified than in this admirable play A ferocious

epigram of Racine’s own tells us that some critics thought
Pyrrhus too fond of his mistress, and Andromache too fond

of her husband, but in the contemporary depreciations is to

be found the avowal of its real merit Pyrrhus was taken by
Floridor, the best tragic actor by common consent of his time,

and Orestes by Montfleury, also an accomplished player But
Mademoiselle du Parc, who played Andromache, had gener-

ally been thought below, not above, her parts, and Mademoiselle

des Oeillets, who played the difficult role of Hermione, was
old and had few physical advantages No one who reads

Andromaque without prejudice is likely to mistake the secret

of Its success, which is, m few words, the application of the

most delicate art to the conception of really tragic passion

Before leaving the play it may be mentioned that it is said

to have been in the part of Hermione, three years later, that

Mademoiselle de Champmesl6 captivated the author Andro-

maque was succeeded, at the distance of not more than a year,

by the charming comedietta of J es Plaideurs We do not know
exactly when it was played, but it was printed on the 5th of

December 1668 Many anecdotes are told about its origin

and composition The Wasps of Aristophanes, and the known
fact that Racine originally destined it, not for a French com-
pany, but for the Italian troupe which was then playing the

Commedia delV arte in Pans, dispense us from enumerating

them The result is a piece admirably dramatic, but suffici-

ently literary to shock the profanum vulgus, which too

frequently gives the tone at theatres. It failed completely,

the chief favouring voice being, according to a story sufficiently

well attested and worthy of belief even without attestation,

that of the man who was best qualified to praise and who might
have been most tempted to blame of any man then living.

Moli^re, says Vahneourt, the special friend of Racine, said in

leaving the house, “ Que ceux qui se moquoient de cette pidce

mcntoient qu’on se moquoient d’eux.” But the piece was
suddenly played at court a month later

,
the king laughed,

and Its fortunes were restored It need only be added that, if

Louis XIV. admired Les Plaideurs, Napoleon did not, and
excluded it from his travelling library. It was followed by a

very different work, Britanmcus, which appeared on i^th

December 1669. This was much less successful than Andro-

maque, and seems to have held its own but a very few nights.

Afterwards it became very popular, and e\ on from the first the
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exquisite versification was not denied. But there is no doubt
that in Bntannicus the defects of Racine display themselves

pretty clearly to any competent critic. The complete nullity

of Bntannicus himself and of Junie, and the insufficient attempt

to display the complex and dangerous character of Nero are

not redeemed by Agrippina, who is really good, and Burrhus,

who IS solidly painted as a secondary character. Voltaire calls

it “la pi^ce des connaisseurs,” a double-edged compliment.

The next play of Racine has, except Phedre, the most curious

history of all. “ Bermtce” says Fontenelle succinctly, “ fut

un duel,” and he acknowledges that his uncle was not the

conqueror. Henrietta of Orleans proposed (it is said without

letting them know the double commission) the subject to

Corneille and Racine at the same time, and rumour gives no

very creditable reasons for her choice of the subject Her
death preceded the performance of the two plays, both of which,

but especially Racine’s, were successful. There is no doubt
that It IS the better of the two, but Claude ChapelleS not un-

friendly criticism in quoting the two lines of an old song

—

Manon pleure, Marion cric,

Marion veut qu’on la mane **

—

IS said to have annoyed Racine very much, and it has a most
malicious appropriateness Ba]azet, which was first played on
4th January 1672, is perhaps better As a play, technically

speaking, it has great merit, but the reproach commonly brought

against its author was urged specially and with great force

against this by Corneille. It is impossible to imagine anything

less Oriental than the atmosphere of Bajazet
,

the whole thing

IS not only French but eplu morally Erench—E'rcnch of the day

and hour
,

and its ingenious scenario and admirable style

scarcely save it 'Ihis charge is equally applicable with the

same reservations to Mithndate, which appears to have been

produced on 13th January 1673, the day after the author’s

reception at the Academy It was extremelv popular, and Racine

could hardly have lodged a more triumphant diploma piece

His next attempt, Iphigenie, was a long step backwards and
upwards in the direction of Andromaque It is not that the

characters are eminently Greek, but that Greek tragedy gave

Racine examples which prevented him from flving in the face

of the propriety of character as he had done in Berenice, Bajazet,

and Mithndate, and that he here tailed in, as in Andromaque,
other passions to the aid of the mere sighing and crying which
form the sole appeal of these three tragedies It succeeded

brilliantly and deservedly, but, oddly enough, the date of its

appearance is very uncertain It was acted at court on the

1 8th of August 1674, but it does not seem to have been given to

the public till the early spring of 167(5

The last and finest of the series of tragedies proper was the

most unlucky Phedre was represented for the first time on
New YeaFs Day 1677, at the Hotel de Bourgogne Within

a week the opposition company or troupe du rot launched an
opposition Phedre by Nicolas Pradon This singular com-
petition, which had momentous results for Racine, and in

which he to some extent paid the penalty of the lex talioms

for his own rivalry with ('orncille, had long been foreseen

Racine had from the first been bitterly opposed, and his

enemies at this time had the powerful support of the duchess
of Bouillon, one of Mazarin’s nieces, together with her brother
the duke of Nevers and divers other personages of high position

These persons of quality, guided, it is said, by Madame
Deshouli^res, selected Pradon, a dramatist of little talent

but of much facility, to compose a Phedre in competition with
that which it was known that Racine had been elaborating

The partisans on both sides did not neglect means for correcting

fortune On her side the duchess of Bouillon is accused of

having bought up the front places in both theatres for the

first six nights
,
on his, Racine is said to have prevailed on

the best actresses of the company that played Pradon’s piece

to refuse the title part There is even some ground for

believing that he endeavoured to prevent the opposition play
from being played at all It was of no value, but the measures
of the cabal had been so well taken that the finest tragedy
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of the French classical school was all but driven from the
stage, while Pradon’s was a positive success A war of

sonnets and epigrams followed, during which it is said that
the duke of Nevers menaced Racine and Boileau with the
same treatment which Dryden and Voltaire actually received,

and was only deterred by the protection which Cond6 extended
to them
Ihe unjust cabal against his piece no doubt made a deep

impression on Racine But it is impossible to decide exactly
how much influence this had on the subsequent change m his

life For thirteen years he had been constantly employed on a
senes of brilliant dramas He now broke of! his dramatic
work entirely and in the remaining twenty years of his life

wrote but two more plays, and those under special circum-
stances and of quite a different kind He had been during

his early manhood a libertine in morals and religion
, he now

married, became irreproachably domestic, and almost
ostentatiously devout No authentic account of this change
exists

,
for that of Louis Racine, which attributes the whole

to a sudden religious impulse, is manifestly little more than
the theory of a son, pious in both senses of the word Probabh
all the motives which friends and foes have attributed entered

more or less into his action At any rate, what is certain is

that he reconciled himself with Arnauld and Port Royal
generally, accepted, with whatever sincerity, their doctrine of

the incompatibility of the stage and the Christian life, and
on the ist of June married Catherine de Romanet and definitely

settled down to a quiet domestic life, alternated with the

duties of a courtier For his repentance was by no means a

repentance in sackcloth and ashes Ihe drama was not then

very profitable to dramatists, but Louis Racine tells us that

his father had been able to furnish a house, collect a library

of some value, and save 6000 livres His wife had money,
and he had possessed for some time (it is not certain how long)

the honourable and valuable post of treasurer of France at

Moulins His annual “ gratification had been increased

from 800 to 1500 lures, then to 2000, and in the October of

the year of his marriage he and Boileau were made historio-

graphers-roval with a salary of 2000 crowns Besides all

this he had, though a la>man, one or two benefices It would
have been pleasanter if Louis Racine had not told us that his

father regarded His Majesty’s choice as “ an act of the grace

of God to dttach him entirelv from poetry ” For the historio-

grapher ot Louis XIV was simply his chief flatterer How’ever,

little came of this historiography Ihe joint incumbents of

the office made some campaigns with the king, sketched plans

of histones and left a certain number of materials and memoirs
,

but they executed no substantive work Racine, whether

this be set down to his credit or not, was certainly a fortunate

and apparently an adroit courtier His very relapse into

Jansenism coincided with his rise at court, where Jansenism

was in no favour, and the fact that he had been in the good

graces of Madame de Montespan did not deprive him of those

of Madame de Maintenon Neither in Esther did he hesitate

to reflect upon his former patroness But a reported sneer

of the king, who was sharp-eyed enough, “ Cavoie avec Racme
se croit bel esprit, Racine avec Cavoie se croit courtisan,”

makes it appear that his comparatively low birth was not

forgotten at Versailles

Racine’s first campaign was at the siege of Ypres in 1678,

where some practical jokes are said to have betn played on

the two civilians who acted this early and peculiar variety of

the part of special correspondent Again in 1683, in 1687

and in each year from 1691 to 1693 Racine accompanied the

king on similar expeditions Ihe literary results of these

have been spoken of His labours brought him, m addition

to his other gains, frequent special presents from the king,

one of which was as much as 1000 pistoles In 1690 he

further received the office of “ gentilhommc ordinaire du roi,”

which afterwards passed to his son. Thus during the later

years of his life he was more prosperous than is usual with

poets. His domestic life appears to have been a happy one.

XXII 25 a
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Loujs Racine tells us that his mother did not know what a

verse was/' but Racine certainly knew enough about verses

for both. They had seven children The eldest, Jean Baptiste,

was born m 1678 ,
the youngest, Louis, in 1692 It has been

said that he was thus too young to have many personal memories

of his father, but he tells one or two stories which show Racine

to have been at any rate a man of strong family affection, as,

moreover, his letters prove. Between the two sons came five

daughters, Mane, Anne, Elizabeth, Frari^oise and Madeleine

The eldest, after showing “ vocation,” married in 1699, Anne
and Elizabeth took the veil, the youngest two remained single

but did not enter the cloister. To complete the notice of

family matters—much of Racine's later correspondence is

addressed to his sister Mane, Madame Riviere

The almost complete silence whuh Racine imposed on
himself after the comparati\c failure of Piiedre was broken

once or twice e\en before the appearance of his two last

exquisite tragedies 'Ihe most honourable of these was the

reception of Thomas Corneille on 2nd January 1685 at the

Academy in the room of his brother The discourse which
Racine then pronounced turned almost entirely on his great

rival, of whom he spoke even more than becommgly But
It was an odd conjunction of the two reigning passions of the

latter part of his life— devoutness and obsequiousness to the

aiurt—which made him once more a dramatist Madame de

Maintenon had established an institution, first called the

Maison Samt Louis, and afterwards (from the place to which
It was transferred) the Maison de Saint C>r, for the education

of poor girls of noble family The tradition of including

acting in education was not obsolete At first the governess,

Madame de Grinon, composed pieces for representation, but,

says Madame de Cayliis, a witness at first hand and a good

judge, they w'cre “ detestable,” Then recourse was had to

chosen plays of Corneille and Racine, hut here there were obvuous
objections The favourite herself urote to Racinc that ‘‘ nos

petites fillers ’ had pla\cd Andromague “ a great deal too well
”

She asked the pott for a new play suited to the < ircumstances,

and, though Boileau advised him against it, it is not wonderful !

that he yielded The result was the masterpiece of Esther,

with music by Moreau, the court compc)sor and organist of

Saint Cyr Although played by schoolgirls and m a dormitory,

It had an enormous success, with which it may be charitably

hoped that the transparent comparison of the patroness to

the heroine had not too much to do Printed shortly afterwards,

It had to suffer a certain reaction, or perhaps a certain vengeance, !

from those who had not been admitted to the private stage

But no competent judge could hesitate Racine probably
had read and to some extent followed the Awan of Antoine de
Montchretien, but he made of it only the use which a proved
master in literature has a perfect right to make of his fore-

runners The beauty of the chorus, which Racine had restored

more probably from a study of the PRiade tragedy than from
classical suggestions, the perfection of the characters and
the wonderful art of the whole piece need no praise Almost
immediately the poet was at work on another and a still finer

piece of the same kind, and he had probably finished Athaltc

before the end of 1690. The fate of the play, however, was
very different from that of Esther, Some hiss had been made
about the worldliness of great court fetes at Saint Cyr, and
the new play, with settings as before by Moreau, was acted

both at Versailles and at Saint Cyr with much less pomp and
ceremony than Esther. It was printed in March 1691, and
the public cared very little for it The truth is that the last

five-and-twenty years of the reign of Louis XIV. were marked
by one of the lowest tides of literary accomplishment and
appreciation in the history of France The just judgment of

posterity has ranked Athalie, if not as Racine^s best work (and
there arc good grounds for considering it to be this), at any
rate as equal to his best. Thenceforward Racme was practically

silent, except for four caniiques sptrtiuelles, in the style and
with much of the merit of the choruses of Esther and Aihalte,

The general literary sentiment led by Fontenelle (who inherited

the wrongs of Corneille, his uncle, and whom Racine had taken

care to estrange further) was against the arrogant critic and
the irritable poet, and they made their case worse by espousing

the cause of La Bruy^re, whose personalities m his Caraderes
had made him one of the best-hated men in France, and by
engaging in the Ancient and Modern battle with Charles

Perrault. Racine, moreover, was a constant and spiteful

epigrammatist, and the unlucky habit of preferring his joke

to his friend stuck by him to the last. A savage epigram
on the Sesostns of Hilaire Bernard de Longepierre, who had
done him no harm, was his familiar acquaintance, and had
actually put him above Corneille in a parallele between them,
dates as late as 1695 .Still the king maintained him in favour,

and so long as this continued he could afford to laugh at Grub
Street and the successors of the Hotel de Rambouillet alike.

At last, however, there seems to have come a change, and it

IS even probable that royal displeasure had some effect on his

health Disease of the liver appears to have been the immediate
cause of his death, which took place on the 2JSt of April 1699
The king seems to have, at any rate, forgiven him after his death,

and he gave the family a pension of 2000 liVTes Racine was
buried at Port Royal, but even this transaction was not the

last of his relations with that famous home of religion and
learning After the destruction of the abbey m 1711 his body
was exhumed and transferred to Saint Etienne du Mont, his

gravestone being left behind and only restored to his ashes

a hundred years later, in 1818 His eldest son was never

married, his eldest daughter and Louie Racine have left

descendants to the present day
Racine may be considered from two very different points of

view,—(i) as a playwright and poetical artificer, and (2) as a
dramatist and a poet Erom the first point of view there is

hardly any praise too high for him He did not invent the form
he practised, and those who, from want of attention to the

historical facts, assume that he did are unskilful as well as

Ignorant When he came upon the scene the form of Erench
plav's was settled, partly by the energetic efforts of the Pleiade

! and their successors, partly by the reluctant acquiescence of

Corneille It is barely possible that the latter might, if he had
chosen, have altered the course of E'reneh tragedy, it is nearly

certain that Racine could not But Corneille, though he was
himself more responsible than any one else for the aecc^ptance

of the single -situation tragedy, never frankly gave himself up
to it, and the inequality of his work is due to this His heart

was, though not to his knowledge, elsewhere, and with Shake-

speare Racine, in whom the craftsman dominated the man of

genius, worked with a will and without any misgivings Every

advantage of which the Senecan tragedy adapted to modern
times was capable he gave it. He perfected its versification

,

he subordinated its scheme entirely to the one motive which

could have free play in it,—the display of a conventionally

intense passion, hampered by this or that obstacle
,
he set him-

self to produce in verse a kind of Ciceronian correctness Ihe
grammar-criticisms of Vaugelas and the taste-cnticisms of

Boileau produced m him no feeling of revolt, but only a deter-

mination to play the game according to these new rules with

triumphant accuracy And he did so play it He had supremely

the same faculty which enabled the rh^toriqueurs of the 15th

century to execute apparently impossible tours de force in ballades

couronnees, and similar tricks He had besides a real and
saving vein of truth to nature, which preserved him from tricks

pure and simple. He would be, and he was, as much a poet as

prevalent taste would let him be The result is that such plays

as Phedre and Andromague are supreme in their own way. If

the critic will only abstain from thrusting in tierce, when accord-

ing to the particular rules he ought to thrust in quart, Racine

IS sure to beat him.

But there is a higher game of cntictsm than this, and this

game Racine does not attempt to play. He does not even

attempt the highest poetry at all. His greatest achievements in

pure passion—the foiled desires of Hermione and the jealous

frenzy of Fh^dre*—are cold, not merely beside the crossed love
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of Ophelia and the remorse of Lady Macbeth^ but beside the

sinccrer if less perfectly expressed passion of Corneille’s Cleopatre

and Camille. In men’s parts he fails still more completely

As the decency of his stage would not allow him to make his

heroes frankly heroic, so it would not allow him to make them
utterly passionate He had, moreover, cut away from himself,

by the adoption of the Senccan model, all the opportunities

which would have been offered to his remarkably varied talent

on a freer stage It is indeed tolerably certain that he never

could have achieved the purely poetical comedy of As You Like

1

1

or the Vida es 5we;f<?,but the admirable success of Les Plaideurs

makes it at least probable that he might have done something

m a lower and a more conventional style From all this,

however, he deliberately cut himself off Of the whole world

which IS subject to the poet he took only a narrow artificial and
c onventional fraction. Within these narrow bounds he did work
which no admirer of literary craftsmanship can regard without

admiration It would be unnecessary to contrast his per-

formances with his limitations so sharjily if those limitations

had not been denied But they have been and are still denied

by persons whose sentence carries weight, and therefore it is

still necessary to point out the fact of their existence.

13inLioGR\PiiY —Nearly all Kdciiif’s works arc monlioned in

the above notice There is here no room for a bibliographical

account of their separate appearances The first collectecl edition

was in 167S-7O and contained the nine tragedies which had then
appeared The last and most complete which appeared in the
poet’s hit tim ‘ (1097) was perhaps revised by him and contains
the dramas and i few miscellaneous works Like the editio punceps
it IS in 2 vols i2ino The posthumous editions are innumerablo
and gradually became more and more compute the most
noteworthy are the Amsterdam edition of 17^2, that bv Abb6
ti’CJlivet, also at \msterdam 1743, the Pans quarto of 17O0,
the cdit’on of Luncau de Boisjermain Pans and London 1768,
the magnificent illustrated folios of i8os (Pans), the edition of

Germain Gamier with La Harpt’s commentarv, 1807 ,
Geoftroy’s

of the next year, Aim6 Martins of r8jo, and lasUv, the Grande
i nuains edition of Paul Mcsn.ird (Pans, i80t;-7 3) This last

contains almost all that is necessary for the study of the poet, and
has been chiefly used in preparing the above notice Louis Kaeine’s
lift was first published in 1747 fianslations and imitations of

Racine arc innumerable In Lnglish the Distressed Mdhe> of
\mbrose Philips and the Phaedra and Hippolytus of Edmund
Smith (1 072-1 7 10), both composed more or less under Addison's
influence are the most noteworthy
As for criticism on him a bibliography of it would be nearly a

bildiography of French critical literature The chief recent instance
of substantive work is G I arroumet’s monograph in the Grands
hnvains fran(:ais (i8q8) but F Bruncti^rc, £mile Faguet, and other
critics have constantly and in vaiious wa\s endeavoured to apply
the general reaction from Romanticism to a semi-classical attitude
to this greatest of French “ classics ” The conclusions above given
remain unaffected by this temporary set of opinion Racine wall

never hQ €11fane (
—“put to rout"—as the extravagant Romantics

thought him to be for a time But, on the other hand, his limita-

tions will remain and no ingenious but a'*‘bitrary and extemporized
theories of drama as to “ conflicts of will “ anil the like can sulfict

to veil his defect in iiniversaUtv, Ins comparative shallowness, and
his inadequate appreciation, or at least representation, of the rich-
ness, the intricacy and the unconventionality of nature. (G Sa )

RACINE, LOUIS (1692-1763), French poet, second son of

Jean Racine, was born in Pans on the 6th of November 1692
Early conscious of a vocation for poetry, he had been dissuaded
from following his inclination by Boileau on the ground that the
gift never existed in two successive generations In 1722 his

small means induced him to accept a position in the revenue in

Provence, but a marriage with a certain Mademoiselle Preslc
secured his independence. In 1755 he lost his son in the disasters

consequent on the^ Lisbon earthquake. This misfortune,
commemorated by Ecouchard Lebrun, broke Racine’s spirit

Pie sold hts library, and gave himself up entirely to the practice
of religion In 1 7 1 9 he had become a member of the Academic
des Inscriptions, but had never offered himself as a member of

the Academic Fron^aise, for fear, it is said, of incurring refusal
on account of his Jansenist opinions La Grace (1720) and
Religion (174a), his most important work, are inspired by a
sincere piety, and are written in verse of uniform clearness and
excellence His other works include epistles, odes, among which
the Ode sur Vkatmome (1736) should be mentioned, MemotreS
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(1747) of Jean Racine, and a prose translation of Paradise Lost

(1755) Louis Racine died on the 29th of January 1763 He
was characterized by Voltaire as “ le bon versificateur Racine,

fils du grand po^te Racine
”

Ills (Euvres computes were collected (6 vols
)
in 1808.

RACINE, a city and the county-scat of Racine county

Wisconsin, USA, on the W. shore of Lake Michigan at the

mouth of the Root river, about 25 m S S L of Milwaukee and

about 60 m N. of Chicago Pop (1890) 21,014; (1900J

29,102, of whom 9242 were foreign - born
, (1910 census)

38,002 Racine is served by the Chicago & North Western

and the Chicago, Milwaukee & St Paul railways, by two inter-

urban electric railways, connecting with Milwaukee and Chicago,

and by steamboat lines The river has been deepened and its

mouth protected by breakwaters, providing an excellent

harbour
,

in 1909 vessels drawing 19 ft could pass through the

channel Among the public buildings are the City Hall, the

County Court House, the Federal Building, the Carnegie

Library, the High School, two hospitals and the Taylor

Orphan Asylum (1872) Among educational institutions,

besides the public schools, are Racine College (Protestant

Episcopal, 1853). St Catherine’s Academy (Roman Catholic)

and two business colleges Racine is, next to Milwaukee, the

most important manufacturing centre in Wisconsin The

value of its factory products in 1905 was $16,4 <58,965, an increase

of 41 % over that of 1900. Of this, $S,i 77^^79 3 ^ S % of

the aty’s total) represented agricultural implements and

machinery Carnages and wagons ($2,729,311) and automobiles

ranked next m importance.

Racine was the French form of the name of the Root river

The first Europeans positively known to have visited the site

of Racine were Vincennes, Tonty and several Jesuit missionaries,

who stopped here for a time on their way down the coast m
1699. Earl) m the 19th century Jambeau, a French trader,

established himself on the Root river, and in 1834 Gilbert

Knapp (1798-1889), who had been a lake captain since 1818,

induced several residents of Chicago to make their homes at

Its mouth The place was at first called Port Gilbert. The
settlement grew rapid!)

,
a sawmill was built in 1835, and

the present name was adopted m 1837. In 1841 Racine

was incorporated as a village and in 1848 was chartered as a

city

See S S Hurlburt Early Days at Eacme {\inQ\ne, 2) ,
History

of Racme and Ktnosha Counties (Chicago, 1879)

RACK, an homon)Tnous word of w'hich the principal

branches are the words meaning (i) a mass of cloud driving

before the wind in the upper air, (2) to draw off wine or other

liquor from the lees, (3) a bar or framework of bars, (4) an

instrument of torture The ctvmology of (i) shows that it is

ultimately to be connected with “wreck” and “wrack,”

drifted seaweed, and means that w^hich is driven by or drifts

with the wind, cf Norw rak, wreckage, refuse, Icel reka, to

driNC, toss In (2) the term seems to have come from the

Gascon wune-trade, as Skeat {Etym, Diet
, 1910) points out,

and w'as adapted from Prov arracar, to decant wine, raca, the

stems and husks of grapes, dregs Both (2) and (3) are in

origin to be connected The 0 E reccan and Ger rechen

mean “ to stretch,” and so “ rack ” means something stretched

out, a straight bar or rail, especially a toothed bar gearing

with a cog-wheel, a framework of bars, as in the cradle of

upright bars in which fodder can be placed for cattle, and

the instrument of torture, which in Ger is Recke or Rackbank

The “ rack ” for torture was an oblong frame of wood, slightly

raised from the ground, having at one end a fixed bar to which

the legs wTre fastened, and at the other a movable bar to

which the hands were tied By means of pulleys and levers

this latter could be rolled on its own axis, thus straining the

ropes till the sufferer’s joints were dislocated. Its first employ-

ment m England is said to have been due to John Holland,

4th duke of Exeter, constable of the Towner m 144*J, whence

it was popularly known as “ the Duke of Exeter’s daughter.”
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In 1628 the whole question of its legality was raised by the

attempt of the privy council to rack John Felton, the assassin

of the duke of Buckingham This the judges resisted, unani-

mously declaring its use to be contrary to the laws of England.

RACKETT, or RACKLxr-BASSOON (Fr cervelas or cervelat
,

Ger Rackett, Rankett or Wurstfagott), a kind of dwarf bassoon,

now obsolete, with a body measuring only from 4} to ii in

in length, but nevertheless containing the necessary length

of tubing to give the bassoon or contra-bassoon pitch The
rackett consists of a barrel-like body, resembling the barrel

drone of the musette (see Bagpipe), made of wood or ivory

Round a centre tube arc grouped eight parallel channels of

very narrow c>lindncal bore communicating with each other

and forming a continuous tube nine times the length of the

small body

A reed mouthpiece in combination with a cylindrical tube
invests the latter with the acoustic properties of a closed pip( by
creating a node at the mouthpiece end

,
the fundamental note

given by such a tube is therefore, a,n octave deeper in pitch than woultl

be an open pipe of the same length The bassoon
has a conical bore and the properties of the open
pipe wherefore the aggregate length of the channels
in the rackett only requires to be half that of the
bassoon, a physical phenorntnon to which this

curious freak owed its existence In the rackett
the holes are bored obliquely through from the
channels to the circumference—three in front for

the left and three for the right hand, with an
additional hole for the little finger

,
while at the

back are placed the vent and three holes, one for

the left thumb and two for the right, the second
hole being controlled by the ball of the thumb
Ihe rackett is played bv means of a large doulde
reed placeil within a pirouette or cap, so that the

D^y s
noi come into contact with the reed, but

Musical instru Only Send a stream of compressed air into the
by ^rnu', pirouette, wlicrcby the reed is set in vibration

consequence of this principle of construction^ * peculiar to the bagpipe chauntt r and drones (with
a slight variation) and to cromornes, hautbois do l*oitou and a few
other obsolete instruments is that no harmonics can be obtained,
since the vibrating length and the tension of the reed cannot be
controlled bv the player

,
the compass is therefore obtaine<l Ijy means

of the fundamental and of the ten holes of the instrument, aided by
cross-fingering (K ^ )

RACQUETS, or Rackets, a game played in an enclosed
court with a ball and an implement ^\lth which the ball is

struck called a racquet, from which the game takes its name
The racquet ^ is about 2^ ft long, the head, which was
formerly pear-shaped, being in the modern racquet nearly
circular, from 7 to 8 in in diameter and tightly cross-

strung with cat-gut The balls, which are about ij in

in diameter, are made of strips of cloth tightly wound over
each other, with a sewn covering of smooth white leather,

the floor and walls of English courts being coloured black
,

in India, where the floor and walls of the court are painted

Fig I —The Racquet

white, black balls are used There are no regulation dimen-
sions for a racquet court, nor for the racquet or ball, though
substantial uniformity is observed m practice The game is

usually played either by two or by four players
,
and in England

the court is the same for the four-handed and the two-handed
game, the floor measuring usually 60 ft by 30 ft

,
or occasionally

an inch or two more each way
,
but in America larger courts

measuring on the floor 80 ft. by 40 ft
,
a size formerly not

* The word comes, through Fr raquette, from Sp and Port raqueta
The origin is doubtful, but Arab palm 01 the hand, has been
suggested

,
" fives'* plaved with the hand long preceded the game

with a bat ; cf also Fr name for fives, paume

klevauon of End Wall

Service Line 8 from floor

Play I

- - -

Service Service

Box

uncommon in England, are sometimes built for the four-

handed game. Modern racquet courts have four walls and a

roof, though in India they are sometimes left unroofed for the

sake of coolness The floor, which must be perfectly level

and smooth, should be made of cement
,

but is sometimes
paved, with less perfect results. I he floor cannot be too hard,

since the faster the ball travels the better the game , similarly

the walls, which should be built of masonry faced with cement
and most carefully smoothed, cannot be too hard and fast.

The front and side walls are about 30 ft high, the back wall

being about half that height, with a gallery for spectators

(containing the marker’s and umpires’ box) above it The
court IS entered by a door m the centre of the back wall,

which when shut must be perfectly flush with that wall,

and without any projecting handle. The court is lighted

from the roof The diagram (fig 2) *

shows the divisions and markings of
j

the court On the front wall is fixed I

a wooden board, the upper edge of \

which, 26 in from the floor, constitutes

the “ play-line,** and which usually J

fills the whole space from that height !

to the floor
,
and at a height from the

floor of 8 ft or a few inches more is

a second line, called the “ cut-line ” or *

service-line,’* painted white or in

colour At a distance of 38 ft (in a
court 60 ft by 30 ft

)
from the front

wall and parallel to it, a white line is

painted on the floor from wall to wall,

called the short-line ’*
,
and from the

centre of the short-line to the centre

of the back wall is the “ fault-line,’*

dividing into two equal rectangles the

space between the back wall and the

short-line These rectangles arc the

service-courts and are called the right-

hand and left-hand court respectively

Against the side walls outside these

courts, but so that one side in each case

IS formed by the short-line, are squares

8 ft by 8 ft called the service-boxes

The Game—Racquets is usually played either by two
persons (“ singles **), or four persons playing two against two
(‘* doubles ’*)

,
and the general idea of the game is the same as

that in tennis, lawn tennis and fives, the object of the player in

all these games being to score a point by striking the ball either

before it reaches the ground or on its first bound, in accordance
with the rules of the game, in such a way that his adversary may
fail to make a “ good,” t e a valid, stroke in return In the

four-handed game one of each set of partners takes the right-

hand court and his partner the left The game consists of

15 points called ‘‘aces’* Aces can only be scored by the

hand-in ” (the player, or side, having the ‘‘ innings ’*), and the
“ hand-out ” must therefore win a stroke or strokes to obtain

innings before he or they can score an ace
;

in ” doubles ** each

of the partners has an innings, and both must therefore be
ousted before ‘‘ hand-out ” obtains the innings

,
but to this

rule the first innings of each game affords an exception (sec

below) The “ hand-in ” always has “ service,” t e he opens the

rally (the ” rally ” being the series of strokes made alternately

by the two sides until one or other of them fails to make a good
return) by “ serving ” the ball from the hand This first stroke,

or “ serve,” must be made in the following manner The server,

standing with one foot at least inside one of the service-boxes,

must toss the ball from his hand, and while it is in the air he

must hit it with his racquet so that it strikes the front wall

above the scrvice-line and falls to the floor within the service-

court on the opposite side
,

after striking the front wall the

ball may, but need not, strike the side wall or back wall, or

both, and it may do so either before or after touching the floor

The serve is a ” fault ” if the ball (i) strikes the front wall

Back Wall 15' hlgja

Oallery abova

Fig 2
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above the board but on or below the service-line, in which case

It IS called a cut
,

or (2) touches the floor on the first bound,

outside the proper service-court, when it is called ‘‘ short '' or

fault according to the position of its pitch (see below) If

the “ hand-out player to whom the fault is served “ takes

it {i e if he plays at it), the fault is condoned and the play

proceeds as if the serve had been good If, however, the fault

be not taken, the server must serve again from the same box

,

and if he serves a second fault he loses his “ hand or innings,

and his partner or his opponent, as the case may be, takes his

place Two consecutive faults have thus the same result as the

loss of a stroke in the rally by the “ hand-in '' A serve which
makes the ball strike the board, or the floor before reaching the

front wall, or which sends it “ out-of-court {t e. into the gallery

or roof of the court), counts the same as two consecutive faults
,

it costs the server his innings Skill in service is a most im-

portant part of proficiency in racquets
,
a player can hardly

become first-rate unless he possesses a strong service As
m tennis a great deal of “ cut may be imparted to the ball by
the stroke of the racquet, which makes the ball in its rebound
from the wall behave like a billiard ball carrying “ side

** when
striking a cushion ,

and when this “ cut ” is combined with

great pace m the bound of the ball off the side wall, the back
wall, and the floor, at varying angles which the server has to a

great degree under his control, it becomes exceedingly difficult

for hand-out to “ get up the serve (i e to hit it on the first

bound, sending it above the play-line on the back wall), and
still more so to make a good stroke which will render it difficult

for his adversary in his turn to get up the ball and thus continue

the rally It often happens, therefore, that a long sequence of

sues, sometimes the whole 15 aces of a game, are scored con-

secutively by service which hand-out is unable to return A
noteworthy instance of successful service occurred in the semi-

final tie of the doubles Amateur Championship matches at the

Queen's Club in 1897 when W. L. Foster opened service and
scored all the aces in the first two games, and added six in the

third, thus putting on a sequence of 36 ates before losing his
“ hand " 1 o obtain first innings is therefore an initial advantage,

although in doubles it is limited by the rule that only one partner

shall have a “ hand " (innings) in the opening service

The question which side shall have this advantage is decided
by spinning a racquet, the “ rough " and “ smooth " sides of

which take the place of “ heads " and “ tails ” when a com is

tossed The side winning the spin opens the game by serving as

described above The server may begin m either of the service

boxes
,
but when he has started, the service must proceed from

the two boxes alternately till the close of the innings of the

side, whether singles or doubles When the other side obtains

the innings they may in like manner begin in either box, without
regard to where the last service of their opponents was delivered

In singles, hand-out changes sides in the court after each serve,

answering to the change over of the server
,

in doubles the serve

is Uiken alternately by the two hand-out players, who perma-
nently occupy the right- and left-hand courts respectively, being

allowed to change the order in which they receive the service

only once in any game, or at the end of any game or rubber.

Except in the very rare case of left-handed players most of the

play in the left half of the court, including the taking of all

service on that side, is back-handed
,
and the stronger of the

two partners in back-hand play usually therefore takes the

left-hand court The best position in the court for the hand-out
about to take the serve depends entirely on the nature of the

service, and he has to use his judgment the instant the ball

leaves the server’s racquet in order to determine where it will

strike the floor and at what precise point in its course it will be
best for him to attempt to take it A strong fast service,

heavily cut, that sends the ball darting round the corner of the

court, leaving the back wall at an extremely acute angle, or

dropping almost dead off it, can only be got up by standing near
the ba( k wall a long way across the court and taking the ball by
a wrist stroke at the last instant before it falls to the ground a
second time On the other hand when the server avoids the
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side wall altogether and strikes the back wall direct and hard,
whether he achieves a “ nick ” serve (t e the ball striking

precisely in the angle between the back wall and the floor) or

hits the wall high up, hand-out will have little time to spare in

changing position to get within reach of the ball. Some good
players make a practice wherever possible, especially in the case

of heavily cut service, of taking the serve on the volley (t e

before the ball reaches the ground), sometimes of taking the ball

after it leaves the side wall and before it reaches the back wall

,

practice alone enables the player to decide with the necessary
promptitude how each stroke is to be played In returning
the serve, or m playing any stroke during the rally, the ball may
strike any of the other walls before the front wall, but though
this boasted stroke is quite legitimate, and is sometimes

the only way of getting up a difficult ball, it is not considered

good style deliberately to slash the ball round the corners in

order to keep it in the fore end of the court Good play consists

for the most part in hard low hitting, especially as close as

possible along the side walls into the comers of the back wall

One of the most effective strokes in racquets is the “ drop,”

which means that the ball is hit so that it only just reaches the

front wall and drops close to it, while the player conceals his

intention by appearing to strike hard “ The drop-stroke,”

says Mr Eustace Miles, who regrets that it is less cultivated than
formerly, “ is one of the most beautiful, and of all drop-strokes,

the volley or half-volley is the best ” The “ half-volley,” in

which the ball is struck at the moment of its contact with the

floor and before it has had time to rise, is also employed with

great effect m hard plav, it makes the return much quicker

than w'hen the ball is allowed to rise to the full length of the

bound, and requires corresponding quickness on the part of

the adversary It sometimes happens, too, that the player,

finding himself too near the pitch of the ball to take it at the end

of the bound, yet not near enough to vollev it, is compelled to

take it on the half-volley as the only chance of getting it up.

Accuracy in volleying and half-volleying, especially if the ball be

kept low, is a most difficult art to acquire, but a good long rally

m which are included a number of hard rapid half-volle> s w ithin a

couple of inches of the board, is the prettiest feature of the game
If hand-out succeeds in returning the serve, the rally pro-

ceeds until one side or the other fails to make a good return

A good return means (1) that the ball is struck by the racquet

before its second bound on the floor, and without its having

touched any part of the clothes or person of the striker or his

partner
, (2) that it is hit against the front wall above the

board without first touching the floor or going out of court

;

and (3) that it returns off the front wall into play (i e to the

floor of the court or to an adversary’s racquet) without going

out of court. If hand-in be the one to fail in making a good

return, he loses his hand,” or innings, and (in singles) hand-

out goes in and proceeds to serve
,

in doubles one of the hand-

in partners loses his “ hand,” and the second partner goes in

and serves till he m turn similarly loses his ” hand,” except

that in the case of the opening service in the game there is

(as already mentioned) only one “ hand ” in any event If

hand-out fails to make a good return to the serve or to any

stroke in the rally, hand-in scores an ace, and the side that

first scores 15 aces wins the game When, however, the score

reaches “ 13-all ” (i e when each side has scored 13 aces), hand-

out may, before the next serve is delivered, declare that he

elects to “ set ” the game either to 5 or 3, whichever he prefers ,

and similarly when the score stands at ‘‘ 14-all,” hand-out may
” set ” the game to 3 He makes this declaration by calling

set-5 ’ ’’ means that 5 aces, or 3 aces,

as the case may be, shall be required to win the game
In the confined space of a racquet court it is not always easy,

especially in doubles, for the players to avoid obstructing

each other It is provided in the rules that ” eat h player

must get out of his opponents’ way as much as possible,” and

that It shall be a “ let ” (an Old English word for impediment

or hindrance) and “ the service or rally shall count for nothing,

and the server shall serve again from the same service-box.
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(«) if the ball in play touch the striker’s opponent on or alx>ve

the knee, and if in the marker’s) opinion it be thereby pre-

vented from reaching the front wall above the board (the play-

line) , or (b) if either player undesignedly prevent his opponent

from returning the ball served in play ” If a player considers

that he has been thus obstructed by his opponent he may
** claim a let,” and tlie marker adjudicates his claim The
marker’s decision is final, but “if m doubt which way to

decide, the marker may direct that the ace be pla} ed over again
”

It IS the duty of the marker, who occupies a box in the gallery,

to “ call the game.” As soon as the server serves the ball the

marker calls Play I
” if the ball strikes the front wall above

the service-line ; and “
( ut I

”
if it strikes below the service-

hne ;
if the b^l falls m front of the short-line the marker

calls Short 1 ” ;
if the wrong side of the fault-lme he calls

“ Fault ! ”
;

but whether it be “ cut,” “ short,” or “ fault,”

the serve counts as a fault in its effect, lo every good return,

as to every good serve, the marker calls “ Flay * ” If a return

IS made after the second bound of the ball (called a “double”)

the marker calls “ Double ^ ” or ‘‘ Not up ^
,

if the ball is bit

into the gallery, or against its posts or cushions, or above

the girders or cross-beams of the roof, he calls “ Out-of-court *
”

At the end of every rally he calls the state of the game, always

naming first the score of hand-in —“One-love” (love being

the term for zero) meaning that hand-in has scored one ace

and hand-out nothing, “Two-love,” “Five-all,” “Five-ten,”
“ Fourteen-eleven,” and so on, till one side has scored 15, when
the marker calls “ Game ^ ” He then m similar fashion calls the

|

state of the match—“ Two games to one,” or whatever it may 1

bo—before the commencement of the next game. Ihe server
1

m possession at the end of the game continues to serve m the

new game, subject as before to the rule limiting the first innings

of the game to a single “ hand ” The usual number of games in

matches is five for singles, and seven for doubles In matches
where there are umpires and a referee, there is an appeal to them
from the marker’s decision except as regards questions relating

to the service, on which the marker’s decision is final

Attempts have been made to trace racquets,

bke tenn^ip to an ancient origin
,

but although it is doubtless
true that the striking of a ball with the hand or some primitive

fonn of bat is one of the oldest foims of pastimes, and that
racquets has been evolved from such an origin, the game as

now known can hardly be said to have existed before the
19th century Joseph Strutt’s work on The Sports and Pastimes

of the People of England, published at the beginning of the
t9th century, makes no mention of racquets

,
and the century

was far advanced before the racquet court was promoted from
being an adjunct of the pot-house and the gaol, in which con-
nexion the court within the purlieus of the Fleet prison has
been immortalized in the pages of Pickwick, to a position
scarcely less dignified than that of the tennis-court with its

royal and historical associations. It was at the public schools
that racquets first obtained repute. The school courts were at
first unroofed, and m some cases open also at the I>ark and
sides, or on one side Among the most famous of the early
racquets professionals, before the period of the modem closed
court, were Robert Mackay (1820), the brothers Thomas and
John Pittman, J. Lamb, J. C Mitchell and Francis Erwood
(i86o) One of the most famous matches ever played at
racquets was that m which Erwood was beaten by Sir William
Hart-Dyke, who used the “ drop ” stroke with telling effect,

and who, after representing Oxford in the first four inter-

university matches, was the only amateur racquet player
who ever defeated the open champion A notable date in

the history of racquets was the year 1853, when the court
at the old Prince’s Club in Hans Place, London, was built
Here the annual racquet matches between Oxford and Cam-
bridge Universities, singles and doubles, were first played in

1858, and the PuWk Schools Championship (doubles only)
ten years later. Modern racquets may perhaps be said to date
from the time of the brothers Gray, who as professionals greatly
raised the standard of skill m the game, and as teachers at the

schools and universities improved the play of amateurs. William
Gray beat Foulkes, the champion of America, m 1867 > Henry
Gray and Joseph Gray were also great players The latter

was beaten m 1875 by H B, Fairs (“ Punch ”) but held the

championship from 1878 to 1887. Another member of the same
family was Walter Gray, who was as distinguished for the
power of his stroke as his brother William was for the accuracy
of his “ drop ” and the ease and grace of his volley and half-

volley. Walter Gray was followed in the championship by
Peter Latham, the first professional to combine the open Tennis

Championship with the Racquets Championship
, and in the

opinion ol Mr Eustace Miles “ there has probably lived no
player who could have beaten him at either game.” Latham
was the first to use the heavily cut service at racquets, and he

IS also remarkable for the power of his wrist stroke In the

last twelve years or so of the 19th century Latham stood alone,

and m the opinion ol the best judges he was the greatest of all

racquet players When once he had won the championship he
never lost it, and when at last he resigned his title he was suc-

ceeded by Gilbert Browne, a player of a decidedly inferior

calibre, who in 1903 was challenged and beaten by an Indian

marker called Jamsetji For the next six years, during which
Jamsetji held the championship, comparatively little was
heard of professional racquets

,
but in 1909 interest was revived

by a handicap at Queen’s Club for a prize of £100, m which

Peter Latham himself took part, and which was won by Jennings

of Aldershot As a result of this contest a challenge was issued

by W. Hawes, the marker at Wellington College, to play any
other professional for £200 a side and the championship of

England. The challenge was accepted by C. Williams, a young
player of Prince’s Club, who easily won the match, and with it

the title of champion,

The institution of annual matches between Qxiord and Cambndge
Universities in 1S58, and of the Public Schools Championship m
1808, gave an imininse stimulus to the game among amateurs
Of the 51 inter-umveisity (singles) matches from 1858 to

1908, Oxford won 26 and Cambridge 25, of the 52 contests in

doubles Oxford won 25 and Cambridge 27 Among the public
t»chools Harrow has been far the most successful, having won the
championship challenge cup 19 times out of 42 contests,
Moreover, under the condition permitting any school winning it m
three consecutive years to retain the challenge cup permanently,
Harrow became possessed of thicc cups, having won the champion-
ship 1871-1874 inclusive, 1879-1881 inclusive, and 188^-1887 in-

clusive fhe next most successful school has been Eton, eight
times champion. Charterhouse having won five times, and no
other school more than three times For the hrst twenty years
of the contest, with a single exception when Rugby won in 1870,
no school except Eton or Harrow gamed the championship, and it

IS not surprising therefore that the majonty of famous amateurs
learnt the game at one or other of these schools. Among Etonians
were W Hart-Dyke, C J Ottaway, the Hon Alfred Lyttelton,
the Hon Ivo Bligh (afterwards Lord Darnley), C T Studd and H
Philipson, Hairow has produced R D Walker, one of the best
of the earliest amateur racquet players, C F Bulleri T S Dury,
A J Webbe, lyj C Kemp, E M Butler, the brothers Eustace
Crawley and H E Crawley, C D Button H M Leaf, Percy Ash-
worth and C Browmng The famous Malvern family of Foster
has been as conspicuous in the racquet court as on the cricket field,

the eldest, H K Foster being probably the finest amateur player
of his generation F Dames Longworth, Major A Cooper-Key,
Colonel Spens, E M Baerlein and Eustace H Miles have also been
m the front rank of amateur players The opening of the Queen’s
Club, West Kensington, was a notable event m the history of

the game, especially as it was followed by the establishment of

amateur championships m singles and doubles m 1888, of which the

results have been as follows —
Amateur Championship

I Singles
1888 r D Buxton 1900 H K Foster

1889 E M Butler 1901. F Dames Longworth
1890 P Ashworth 1 002. E H Miles

1891 H Philipson 1903. E M Baerlein
1892 F Dames Longworth 1904 H K Foster

1893 F Dames Longworth 190^ EM Baerlein

1894 H K Foster. 1906 S H Sheppard.
1891; H K Foster. 19^7 E B Noel.

1896 H K Foster. 1908 E M Baerlein
1897 H K Foster, 1909 E M Baerlein

i8q8 H K Foster 1910 E M Baerlein

1899 H K Foster 1
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II Doubles

1890 P. Ashworth and W C Hedley
1891. P. Ashworth and E L. Metcalfe

1892. E. M Butler and M C Kei^
1893 EH Browning and H K Foster
1894 H K Foster and F C Ridgeway
1895. F Dames Longworth and F H Browning
1890, II. K. Poster and P Ashworth
1897 H. K Foster and P Ashworth
1898 H K FosttrandW L Foster

1899 H K Foster and P Ashworth
1900 H K Foster and P Ashworth
1901. F Dames Longworth and V H Pennell
1902. E M Baerkin and E H Miles

1903 H K Foster and B S Foster
1904 E H Miles and K M Baerlem
1905 E H Miles and E M Baerlem
1906 E H. Miles and F Dames Longworth
1907 W L Foster and B b Poster
1908 r Dames Longworth and V H Pennell

1909 E M Baerlem and P Ashworth
1910 B b Foster and Hon C N Bruce

A military championship was inaugurated in 1903 and is played
annually at Princes’ Club In iqo8, mainly through the exertions
of Major A Cooper-Key, a “ Tennis, Racquets and Fives Associa-
tion ” was founded for the purpose of encouraging these gamts,
safeguarding their interests and providing a legislative body whose
authority would be recognized by all tennis and racquet pKyers

Racquets in Amivica — In the United States and m C^anada
racquets is a popular game, and most of the leading athletic clubs
have good courts The American champions Foiilkcs, Boakes
and George Standing were all beaten by English professionals,
but had a great reputation in their own country

,
and Tom Pettitt,

Ellis and Moore are names that stand high in the records of the
game Among American amateurs, Lamontayne did much to
encourage racquets in New York in the early period of its history

,

and in more recent times Quincy Shaw, de Garmcndii, R Fearing,
Pajne Whitney, Mackay, L Waterbury and P D Haughtoii have
shown themselves racquet players of very high merit although
Mr Eustace Miles is of opinion that “ an English ptayer like H K
Foster, or Damt s Longworth. or Ashworth, would give any Amencan
amateur upwards of seven aces

"

Sqiiash racquets is a form of the game which provides

admirable practice for the beginner, and has advantages of

its own which offer attractions even to those who are proficient

players of real racquets It is played with a hollow india-

rubber ball about the size of a fives ball (r e nearly twice the

size of an ordinary racquet ball) and with a racquet rather

shorter in the handle than those used in racquets proper.

The court may be of any dimensions, but is always much
smaller than a real racquet court

,
the squash ball, being not

nearly so fast as the racquet ball, would not reach the back

wall in a 60 ft court on the first bound unless hit high as well

as hard against the front wall The rules of the game itself

are precisely the same as in real racquets Squash racquets

originated at Harrow, where the boys were in the habit of

playing in an improvised court m the corner of the school-

yard against the old school building
;

the windows, buttresses

and water-pipe on the face of the wall forming irregularities

which developed great skill on the part of the players in taking

advantage of the difficulties thus caused The marked success

ot Harrow in the Public Schools Championship at racquets,

especially during the first twenty years of its institution (see

above), has been attributed to the early training and practice

gained at squash racquets in the school-yard, and in other

courts which came into use as the popularity of this form of

the game increased Towards the end of the 19th century

squash racquets became adopted at other schools and at the

universities, and as the court is much cheaper to build than
that required for real or ‘‘ hard ball racquets, and the game
is cheaper as well as easier to play, many pnvate courts came
into existence On the initiative of Lord Desborough, who
had learnt the game at Harrow, several squash courts were
provided at the Bath Club, London, where handicap tourna-

ments are annually played At Lord^s encket ground, when
a new pavilion was erected in 1890, squash racquet courts

were included m the building The dimensions of the courts

at Lord’s, which may be taken as the best model, are as follows

length 42 ft. by 24 ft
; height of back wall 8 ft. 8 in

;

height of service-lme from floor 8 ft. 9 in
, height of play-

line 2 ft. 4 in The short-line is 23 ft. from the front wall.

The place which squash racquets has come to occupy may be
estimated from the fact that Mr Eustace Miles pronounces
It “ an almost indispensable preparation ” for tennis and
racquets as those games are played under modern conditions

,

and the same authority sufficiently describes its merits when
he observes that it “ gives, at a small cost of time or money,
abundance of hard and brisk and simple yet exciting exercise

for all times of life, of the >ear, and even of the day—if we
have good artificial light.” The squash courts at Lord’s and
at the Bath Club are lighted by electricity, so that pla} is not
dependent on the condition of the atmosphere, or on the

season of the year.

See Tennis Latmt Tennis, Rackets and hives m the Badminton
Library”

,
Racquets, Tennis and Squash, by Eustace Mileg (London,

1902), Sporting and Athletic Register (L,oni\ov\ 1908) (R J M )

RADAUTZ, a town in Bukovina, Austna, 35 m S by W of

Czernowitz by rail Pop (1900) 14,343, of which about

70% are Germans and 25 % are Rumanians. It was formerly

the seat of a Greek bishopric, removed to Czernowitz in 1786,

and possesses a cathedral (1402) with the tombs of several

Moldavian princes The Austrian government has here a
large stud To the W of Radautz are situated the old

monasteries of Putna and Suczawica, dating from the 15th

century They still contain many old and valuable ecclesiastical

objects of art, although a great part has been removed to the

various monasteries in Moldavia
RADBERTUS PASCHASIUS (d. ^ 860), French theologian,

was born at or near Soissons towards the close of the 8th

century He became a monk of Corbie, near Amiens in Picardy,

m 814, and assumed the cloister name of Paschasius He
soon gained recognition as a learned and successful teacher,

and the younger Adalhard, St Anskar the apostle of Sweden,
Odo bishop of Beauvais and Wannus abbot of Corvei in

Saxony may be mentioned among the more distinguished

of his pupils Between 842 and 846 he was chosen abbot,
but as a disciplinarian he was more energetic than successful,

and about 851 he resigned the office He never took priestly

orders He died and was buried in Corbie.

Radbertus is one of the most important theologians in the

history of the church “ He was perhaps the most learned

and able theologian after Alcuin, as well versed in Greek
theology as he was familiar with Augustmianism, a compre-
hensive genius, who felt the liveliest desire to harmonize theory
and practice, and at the same time give due weight to tradition

”

(Harnack) His great work w^as the Lther de Corpora et

Sanguine Domtm (first ed 831 ,
new ed

,
with an epistle to

Charles the Bald, 844), which was not only the first systematic

and thorough treatise on the sacrament of the euchanst, but
IS the first clear dogmatic statement of transubstantiation.

and as such opened an unending controversy. It was at once
attacked by Ratramnus and Hrabanus Maunis, but was so

cximpletely in touch with the practice of the church and the

spirit of the age, as to wm the verdict of Catholic orthodoxy

On the euchanstic controversy see the article on Radbertus by
Steitz in Herzog-Hauck's RcaUEncyklopddic , Bach, Dogmenges-
rhichte des MitUlalters, i 156 0 ;

Ernst, Die Lehve des h Paschastus
Radbertus v, d Euchartstte (189O) ,

Kenz. Die Geschuhte dis Messop-
ferbegrtffs (1901), K G Goetz, Die Abendmahlsfi age in threr

geschtchthchen Entwicklung (1904), a complete survey of the whole
problem, beginning with Radbertus A. Harnack’s treatment in lus

History of Dogma (vol v
, p 308 fi ) is clear and appreaative.

RADCLIFFE, ANN (1764-1823), English novelist, only

daughter of William and Ann Ward, was born m London on
the 9th of July 1764 She was the author of three famous
novels The Romance of the Forest (1791), Ths Mysteries of

Udolpho (1794) and The Italian (1797)- When she was twenty-

three years old she married William Radcliffe, an Oxford
graduate and student of law He gave up his profession for

literature, and afterwards became pwopnetor and editor of

the English Chronicle After The Italtan she gave up wnting
for publication, and was reported to have been driven mad
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6y the horrors of her own creations, but the nearest approach

to eccentricity on Mrs Radcliffe's part was dislike of public

notice. Of scenery Mrs Radcliffe was an enthusiastic admirer,

and she made driving tours with her husband every other

summer through the English counties. She died on the

7th of February 1823. In the history of the English novel,

Mrs Radcliffe holds an interesting place. She is too often

confounded with her imitators, who vulgarized her favourite

“ properties
**

of rambling and ruinous old castles, dark,

desperate and cadaverous villains, secret passages, vaults,

trapdoors, evidences of deeds of monstrous crime, sights and
sounds of mysterious horror She deserves at least the credit

of originating a school of which she was the most distinguished

exponent
,

and none of her numerous imitators approach
her in ingenuity of plot, fertility of incident or skill m devising

apparently supernatural occurrences capable of explanation

by human agency and natural coincidence She had a genuine
gift for scenic effect, and her vivid imagination provided every

tragic situation in her stories with its appropriate setting

Sir Walter Scott wrote an appreciative essay for the edition

of 1824, and Miss Christina Rossetti was one of her admirers

She exercised a great influence on her contemporaries, and
** Schedoni ” in The Italian is one of the prototypes of the

Byronic hero

RADCLIFFE, SIR GEORGE (i593~i6s7), English politician,

son of Nicholas Radcliffe (d 1599) of Overthorpe, Yorkshire,

was educated at Oldham and at University College, Oxford
He attained some measure of success as a barrister, and about
1626 became the confidential adviser of Sir Thomas Wentworth,
afterwards earl of Strafford, who was related to his wife, Anne
Trappes (d 1659) Like his master he was imprisoned m 1627

for declining to contribute to a forced loan, but he shared the

good, as well as the ill, fortunes of Wentworth, acting as his

adviser when he was president of the council of the north

When Wentworth was made lord deputy of Ireland, Radcliffe, m
January 1633, preceded him to that country, and having been

made a member of the Irish privy council he was trusted by the

deputy in the fullest possible way, his advice being of the greatest

service In 1640, Radcliffe, like btrafford, was arrested and was
impeached, but the charges against him were not pressed, and in

1643 Charles I at Oxford He died at Flushing in

May 1657 Radcliffe wrote An e^say towards the life of my Lord

Strafford, from which the material for the various lives of the

statesman has been largely taken

See Sir T D Whitaker, Life and Correspondence of Sir G Radcliffe

(1810)

RADCLIFFE, JOHN (1650-1714), English physician, was
born at Wakefield m 1650 He matriculated at University

College, Oxford, and after taking his degree in 1669 was elected

to a fellowship at Lincoln College, which he gave up in 1677 when,

under the statutes of the college, he was called on to take orders

Graduating in medicine in 16755, he practised first in Oxford, but
m 1684 removed to London, where he soon became one of the

leading physicians. He frequently attended William III until

1699, when he caused offence by remarking, as he looked at the

King’s swollen ankles, that he would not have his legs for his

three kingdoms On the ist of November 1714 he died of

apoplexy at his house m Carshalton By his will he left pro-

perty to University College for founding two medical travelling

fellowships and for other purposes Other property was put
at the disposal of his executors to use as they thought best, and
was employed, among other things, in building the Radcliffe

Observatory, Hospital and Library at Oxford, and m enlarging

St Bartholomew’s Hospital m London Radcliffe was elected

M P for Bramber m 1690 and for Buckingham in 1713
RADCLIFFE, an urban district in the Radcliffe > cum-

Farnworth parliamentary division of Lancashire, England, on
the river Irwell, 2 m S S W of Bury, on the Lancashire &
Yorkshire railway Pop. (1901) 25,368. The church of St

Bartholomew dates from the time of Henry IV.
,
some of the

Norman portions of the building remain Cotton-weaving,

calico-printing, and bleaching, dyeing, paper-making, iron-

founding and machine-making are the principal industries,

and there are extensive collieries in the neighbourhood

RADEBERG, a town of Germany, in the kingdom of Saxony,

pleasantly situated in a fertile district on the Roder, 10 m. N E
of Dresden, by the railway to Gorlitz and Breslau Pop (190s)

13,301 It has an Evangelical and a Roman Catholic church,

and an old casilc Its principal industries are the manufacture

of glass, machinery, furniture and paper, and it produces a

light Pilsener beer which is largely exported Near the town

are the Augustusbad and the Hermannsbad, two medicinal

springs

RADEGUNDA, ST (d 587), Frankish queen, was the daughter

of Berthaire, king of the Thunngians Berthairc was killed by

his brother Hermannfned, who took Radegunda and educated

her, but was himself slam by the Frankish kings Theuderich

and Clotaire (<529), and Radegunda fell to Clotaire, who later

married her Her piety was already so noteworthy that it was
said that Clotaire had married a nun, not a cjucen. She left

him when he unjustly killed her brother, and fled to Medardus,

bishop of Tournai, who, notwithstanding the danger of the

act, consecrated her as a nun Radegunda staved in Poitiers,

founded a monastery there, and lived for a while m peace Here
Vcnantius Fortunatus, the Italian poet, found a friendly rtcep-

tion, and two of the poems printed under his name are usually

attributed to Radegunda From him we gam a most pleasing

picture of life at the monastery The queen died on the 13th of

August 587
See the references m V Mohnier Sources de T histoire de hrance

RADETZKY, JOSEF, Count of Radftz (1766-1858), Austrian

soldier, was born at Trzebnitz m Bohemia m 1766, to the

nobilit> of which province his family, originally Hungarian,
had for several centuries belonged Orphaned at an early age,

he was educated by his grandfather, and after the old count’s

death, at the Theresa academy at Vienna The academy was
dissolved during his first year’s residence, and he joined the army
as a cadet m 1785 Next year he became an officer, and m 1787
a first lieutenant in a cuirassier regiment He served as a
galloper on Lacy’s staff m the Turkish War, and in the Low
Countries during the Revolutionary War In 1795 he fought

on the Rhine Next year he served with Beaulieu against

Napoleon in Italy, and inwardly rebelled at the indecisive
“ cordon ” system of warfare which his first chief, Lacy, had
instituted and other Austrian generals only too faithfully

imitated IIis personal courage was conspicuous
, at Fleurus

he had led a party of cavalry through the French lines to discover

the fate of Charleroi, and at Valeggio on the Mincio, with a
few hussars, he rescued Beaulieu from the midst of the enemy
Promoted major, he took part in Wurmser’s Mantua campaign,
which ended m the fall of the place. As lieutenant-colonel and
colonel he displayed both bravery and skill in the battles of the

Trebbia and Novi (1799), and at Marengo, as colonel on the staff

of Melas, he was hit by five bullets, aher endeavouring on the

previous evening to bring about modifications m the plan sug-

gested by the scientific ” Zach In 1801 Radetzky received

the knighthood of the Maria Theresa order In 1805, on the

march to Ulm, he received news of his promotion to major-
general and his assignment to a command m Italy under the

archduke Charles, and thus took part m the successful campaign
of Caldiero Peace again afforded him a short leisure, which he
used in studying and teaching the art of war In 1809, now a
lieutenant field marshal, he fought at Wagram, and in i8io he
received the commandership of the Maria Theresa order and the

colonelcy of the 5th Radetzky hussars From 1809 to 1812, as

chief of the general staff, he was active m the reorganization of

the army and its tactical system, but, unable to carry out the

reforms he desired owing to the opposition of the Treasury, he
resigned the post. In 1813 he was Schwarzenberg’s chief of

staff, and as such had considerable influence on the councils

of the Allied sovereigns and generals Langenau, the quartei-

master-general of the Grand Army, found him an indispensable

assistant, and he had a considerable share in planning the

Leipzig campaign and as a tactician won great praises in the
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battles of Bnenne and Arcis sur Aube. He entered Pans with
the allied sovereigns m March 1814, and returned with them to

the congress of Vienna, where he appears to have acted as an
intermediary between Metternich and the czar Alexander, when
these great personages were not on speaking terms

During the succeeding years of peace he disappeared from the

public view He resumed his functions as chief of the staff, but

his ardent ideas for reforming the army came to nothing in the

face of the general war-weariness and desire to “ let well alone

His zeal added to the number of his enemies, and in 1829, after

he had been for twenty years a lieutenant field marshal, it was
proposed to place him on the retired list The emperor, un-
willing to go so far as this, promoted him general of cavalry and

shelved him by making him governor of a fortress But very

soon afterwards the Restoration settlement of Europe was shaken

by fresh upheavals, and Radetzky was brought into the field

of war again He took part under Frimont in the campaign
against the Papal States insurgents, and succeeded that gcntral

m the chief command of the Austrian army in Italy m 1834
In 1836 he became a field marshal He was now seventy years

of age, but he displayed the activity of youth in training and
disciplining the army he commanded But here too he was in

advance of his time, and the government not only disregarded

his suggestions and warnings but also refused the money that

would have enabled the finest army it possessed to take the field

at a moment’s notice Thus the events ol 1848 in Italy, which
gave the old field marshal his place in history among the great

commanders, found him, in the beginning, not indeed unpre-

pared but seriously handicapped in the struggle with Charles

Albert’s army and the insurgents How by falling back to the

Quadrilateral and there, checking one opponent after another,

he was able to spin out time until reinforcements arrived, and
how thenceforward up to the final triumph of Novara on the

23rd of March 1849, he and his army carried all before them, is

described in the article Italian Wars The well-disciplined

sense of duty to the superior officer, which was remarked even in

the brilliant and sanguine young army reformer of 1810, had
be( ome more intense in the long years of peace, and after kcc^ping

his army loyal in the midst of the confusion of 1848, he made no
attempt to play the part of Wallenstein or even to assume
Wellington’s role of family adviser to the nation. While as a
patriot he dreamed a little of a united Germany, he remained
to the end simply the commander of one of the emperor’s armies

He died, still in harness, though infirm, on the 5th of January
1858

In military history Radetzky’s fame rests upon one great

achievement, but in the history of the Austrian army he lives as

the frank and kindly “ Vater Radetzky ” whom the soldiers

idolized He was fortunate in the moment of his death In
the year following, another and a greater Italian war broke out,

his beloved army, disintegrated by peace economies which the

old field marshal had been unable any longer to redress by
ceaseless personal training, and in addition suffering from
divided command and confused staff work, was defeated in

every encounter

RADEVORMWALD, a town of Germany, m the Prussian

Rhine province, 10 m. E from Remscheid, on the branch line

of railway from Krebsoge Pop (1905) 10,978 It consists of

the town proper and of several suburbs, and has five Evangelical

and two Roman Catholic churches Its chief manufactures
are skates, files, locks and similar articles, and it has also cloth

and cotton factories

See J H Becker, Gc^chtchte dev Stadt Radevormwald (Cologne,

1864)

RADHANPUR, a native state of India, in the Palanpur
agency, Bombay It is situated in the north-western corner

of Gujarat, close to the Runn of Cutch The country is an open
plain without hills and with few trees It contains an area of

1150 sq m with a population in 1901 of 61,548, showing a
decrease of 37 % during the decade, due to the results of famine

The estimated revenue is £27,000 The chief products are cotton,

wheat and the common varieties of gram
;
the only manufacture

of any importance is the preparation of a fine description of

saltpetre Radhanpur first came under British protection in

1813 The chief, whose title is Nawab, belongs to the Babi
family, who have held power in Gujarat for more than two
centuries The town of Radhanpur had a population in 1901
of 11,879 ^ walled town, with an export trade in rape-

seed, gram and cotton

RADIATA, a term introduced by Cuvitr in 1812 to denote
the lowest of his four great animal groups or “ embranche-
ments ” He defined them as possessing radial instead of

bilateral svmmetry, and as apparently destitute of nervous
system and sense organs, as having the circulatory system
rudimentary or absent, and the respiratory organs on or co-

extensive with the surface of the body
,

he included under
this title and definition five classes,—Echinodermata, Acalepha,

Entozoa, Polypi and Infusoria Lamarck {Hist nat d Antm
s Vertehres) also used the term, as when he spoke of the

Medusae as radiata medusarta et anomala
,

but he preferred

the term Radiana, under which he included Echinodermata and
Medusae Cuvier’s term in its wide extension, however, passed
into general use

,
but, as the anatomy of the different forms

became more fully known, the difficulty of including them
under the common designation made itself increasingly obvious
Milne-Edwards removed the Polyzoa

,
the group was soon

further thinned by the exclusion of the Protozoa on the one
hand and the Entozoa on the other

,
while in 1848 Leuckart

and Frey clearly distinguished the Coelenterata from the

Echinodermata as a separate sub-kingdom, thus condemning
the usage by which the term still continued to be applied to

these two groups at least In 1855, however, Owen included

under Lamarck’s term Radiana the Echinodermata, Anthozoa,
Acalepha and Hydrozoa, while Agassiz also clung to the term
Radiata as including Fchinodermata, Acalepha and Polypi,

regarding their separation into Coelenterata and Echinodermata
as “ an exaggeration of their anatomical differences ” {E^say on

Classification, London, 1859) These attempts, however, to

perpetuate the usage were finally discredited by Huxley’s

important Lectures on Comparative Anatomy (1864), in which
the term was finally abolished, and the “ radiate mob ” finally

distributed among the Echinodermata, Polyzoa, Vermes
(Platyhelminthes), Coelenterata and Protozoa

RADIATION, THEORY OF. Ihe physical activities that

flourish on the surface of the earth derive their energy, in

a form which is highly available thermodynamically, from
the radiation of the sun 'I'his has been ascertained to be

dynamic energy, transmitted in waves by the vibrations of a

medium occ upying space, as the energy of sound is transmitted

by the vibrations of the atmosphere 'Ihe elasticity that

transmits it may be assumed to be mathematically perfect

any slight loss m transit of the light from the most distant

stars, which recent statistical comparisons of brightness with

distance may possibly indicate, is to be explained far more
suitably by the presence of nebulous matter than by any
imperfection of the aether The latter would thus be the

one perfect frictionless medium known to us ' it could not

be such if It were constituted, like matter, of independent

molecules It is thus on a higher plane, and may even be
considered to be a dynamical specification of space itself. A
molecule of matter is a kinetic system compounded of simpler

elements
,

its energy may be classified into constitutive energy

essential to its continued existence, and vibratory energy

which it can receive from or radiate away into aether A
piece of matter isolated m free aether would in time lose all

energy of the latter type by radiation
,

but the former will

remain so long as the matter persists, along with the energy

of the uniform translatory motion to which it is ultimately

reduced Thus all matter is in continual exchange of vibratory

energy with the aether it is with the laws of this exchange

of energy that the general theory of Radiation deals, as dis-

tinguished from the mechanism of the aethereal vibrations,

which is usually treated as the Theory of Light (see Aether)

I. The foundation of this subject is the principle, arrived



786 RADIATION
at independently by Balfour Stewart and Kirchhoff about the

year 1856, that the constitution 6) of the radiation which

pervades an enclosure, surrounded by bodies in a steady

thermal state, must be a function of the temperature of those

bodies, and of nothing else. It was subsequently pointed out

by Stewart (Bni Assoc, Report, 1871) that if the enclosure

contains a radiating and absorbing body which is put in

motion, all being at the same temperature, the constituents of

the radiation m front of it and behind it will differ in period

on account of the Doppler-Fizeau effect, so that there will

be an opportunity of gaming mecharucal work in its settling

down to an equilibrium ,
there must thus be some kind of

thermodynamic compensation, which might arise either from
aethereal friction, or from work required to produce the motion

of the body against pressure exerted on it by the surrounding

radiation. The hypothesis of friction is now excluded in

ultimate molecular physics, while the thermodynamic bearing

of a pressure exerted by radiation, such as is demanded by
Maxwell’s electric theory, has been more recently developed

on other lines by Bartoli and Boltzmann (1884), and combmed
with that of the Doppler effect by W Wien (1893) develop^

ment of the ideas above expressed

The original reasoning of Stewart and Kirchhoff rests on

the d>namita,l prii>ciple, that by no process of ordinary reflexion

or transmission can the period, and therefore the wave-length,

of any harmonic constituent of the radiation be changed

,

each constituent remains of the same wave-length from the

time It IS emitted until the time it is again absorbed If we
imagine a field of radiation to be enclosed withm perfectly

reflecting walls, then, provided there is no material substance

in the field which can radiate and absorb, the constitution of

the radiation in it may be any whatever, and it will remain

permanent. It vs only the presence of material bodies that

by their continued emission and absorption can transform

the surrounding raduition towards the unique constitution

which corresponds to their temperature. We can define the

temperature of an isolated field of radiation, of this definite

ultimate constitution, to be the same as that of the material

bodies with which it would thus be in equilibrium. Further,

the mutual independence of the various constituents of any
field of radiation enclosed by perfect reflectors allows us to

assign a temperature to each constituent, such as the part

involving wave-lengths lying between A and that

will be the temperature of a material system with which this

constituent by itself is in equilibrium of emission and absorption.

But to reason about the temperature of radiation in this way
we must be sure that it completely pervades the space, and
has no special direction

, this is ensured by the continual

reflexions from the walls of the enclosure. The question of

the temperature of a directed wave-train travelling through
space, such as a beam of light, will come up later 1 he tempera-
ture of each constituent m a region of undirected radiation

IS thus a function of its wave-length and its intensity alone

It IS the fundamental principle of thermodynamics, that

temperatures tend to become uniform In the present case

of a field of radiation, this equalization cannot take place

directly between the various constituents of the radiation that

occupy the same space, but only through the intervention of

the emission and absorption of material Ixidics
; the constituent

radiatuins are virtually partitioned off adiabatically from
direct interchange Thus m discussing the transformations
of temperatures of the constituent elements of radiation, we
are really reasoning about the activity of material bodies that

are in thermal equilibrium with those constituents
,
and the

theoretical basis of the idea of temperature, as depemJmg on
the fortuitous residue of the energy of molecular motions, is

preserved

2. Mechanical Pressure of Undulaioty Motions —Cemsuier
a wave-tram of any kind, m which the displacement is a cos

m{x + cl) so that it is propagated in the direction in which x
decreases , let it be directly mcident on a perfect reflector

travellmg towards it with velocity v, whose position is there-

fore given at time t by x^vt There will be a reflected tram
given by co6 m\x-ct), the velocity of propagation c

being of course the same for both. The disturbance does not

travd mto the reflector, and must therefore be annulled at its

surface, thus when x^vt we must have ~o identically.

This gives a = - a, and m\c - v)^m(c + v) The amplitude of

the reflected disturbance is therefore equal to that of the in-

cident one
,

while the wave-length is altered on the ratio

which is approximately i - 2 where is small, and

IS thus in agreement with the usual statement of the Doppler
effect The energy m the wave-tram being half potential and
half kinetic, it is given by the integration of p(di/dty along the

train, where p represents density. In the reflected tram it is

therefore augmented, when equal lengths are compared, m the

ratio
,
but the length of the train is diminished by

C — V
the reflexion in the ratio ^ r“ : hence on the whole the

c-hv^

energy transmitted per unit time is increased by the reflexion in

the ratio This increase per unit time can arise only

from work done by the advancing reflector against pressure

exerted by the radiation, lhat pressure, per unit surface, must
2

therefore be equal to the fraction of the energy in a length

c-fvof the mcident wave-tram, thus it is the fraction -5
C- -H ti-

of the total density of energy in front of the reflector, belonging

to both the incident and reflected trains When v is small com-
pared with c, this makes the pressure equal to the density of

vibrational energy, m accordance with Maxwell’s electrodynamic

formula {Elec and Mag,, 1871)
The argument may be illustrated by the transverse vibrations

of a tense cord, the reflector being then a lamina through a
small aperture in which the cord passes

,
the lamina can thus

slide along the cord and sv eep the vibratory motion m front of

It In this case the force acting on the lamina is the resulhint

of the tensions T of the cord on the two sides of the aperture,

giving a lengthwise force + when, as usual,

powers higher than the second of the ratio of amplitude to

wave-length are neglected ,
this, when v/c is small, is an oscil-

latory force of amount 2p(dildty, whose time-average agrees

with the value above obtained If we consider a finite train of

waves thus sent back from a moving reflector, the time integral

of the pressure must represent force transmitted along the cord,

or a gam of longitudinal momentum m the reflected waves, or

both together

When It IS a case of transverse waves m an elastic medium,
reflected by an advancing obstacle, the origin of the working

pressure is not so obvious, because we cannot easily formulate

a mechanism for the advancing reflector like that of the lamina

above employed In the case of light-waves we can, however, ima-

gine an ideal material body, constituted of very small molecules,

that would sweep them in front of it with the same perfection

as a metallic mirror actually reflects the longer Hertzian waves

The pressure will then be identified physically, as in the case of

the latter waves, with the mechanical forces acting on the

bcreenmg oscillatory electric current-sheet which is induced on
the surface of the reflector The displacement represented

above by i, which is annulled at the reflector, may then be
taken to be either the tangential electric force or the normal
component of the vector whose velocity is the magnetic force

The latter interpretation is theoretically interesting, because

that vector, which is the dynamical displacement m electron-

theory, usually occurs only through its velocity. The general

case of oblique incidence can be treated on similar lines
;
each

filament of radiation (ray) in fact exerts its own longitudinal

push equal to* its energy per unit length, and it is only a matter
of summation.
The usual formula for the pressure of electric radiation is
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derived from a theory, namely, that of the ordinary electro-

dynamic equations, which considers the velocity of the matter,

or rather of the electrons associated with it, to be so small com-
pared with that of radiation that the square of the ratio of these

velocities can be neglected. The formula above obtained is of

general application, and shows that for high values of v the

pressure must fall off. It has been urged as an objection to

the thermodynamic reversibility of a ray 8) that the work
of the radiant pressure exerted at its front is lost, as there is no
obstacle to sustain it

;
but on an obstacle moving with the

velocity of the wave-front the pressure would vanish, so that

this objection does not now hold

In every such case of an advancing perfect reflector the

aggregate amplitude of the superposed incident and reflected

wave-trams, of different wave-lengths and periods, will be

represented by

. mu , . me . .

f =2a sm ix t) sin (x-vt),

thus the appearance presented will be that of a tram of waves
each of length (i - vie) 2ir/m, and progressing with the velocity

V of the reflector, which travels at one of the nodes of the tram
This slowly travelling wave-tram corresponds to the stationary

tram which would be produced by a stationary perfect reflector
,

but the amplitude is now a varying quantity which, once

uniform vibration has been fully established along any path,

may itself be described as running on after the manner of a
superposed wave-train of very great wave-length (e/v - i) 27r/m

and of very great velocity c^/v, A somewhat similar state of

things arises when a wave tram is incident on a stationary

reflector very nearly normally, as may sometimes be seen with

incoming rollers along a shelving beach ,
the visible disturb-

ance at a reflecting ridge, arising from each single wave-crest,

then rushes alon^ the ridge at a speed which is at first sight

surprising, it is enormously m excess of the speed possible

for any simple tram of waves tra ellmg into quiescent aether

3 IVten^s Law —Let us consider a spherical enclosure filled

with radiation, and having walls of ideal perfectly reflecting

quality so that none of the radiation can escape If there is

no material body inside it, any arbitrarily assigned constitution

of this radiation will be permanent Let us suppose that tlie

radius a of the enclosure is shrinking with extremely small

velocity V A ra> inside it, incident at angle i, will always be

mcidcnt on the walls in its successive reflexions at the same
angle, except as regards a negligible change due to the motion
of the reflector (§ 2) ,

and the length of it path between successive

reflexions is 2a cos i Each undulation on this ray will thus

undergo reflexion at mtervals of time equal to 2a cos t/r, where
c IS the velocity of ught, and it is easily verified that on each

reflexion it is shortened by the fraction 2v cos ^jc of itself . thus

m the very long time T required to complete the shnnkage it is

shortened by the fraction vYa, which is Sa/a where ha is the

total shnnkage in radius, and is independent of the value of t.

The wave-length of each undulation m the radiation inside the

enclosure is therefore reduced m the same ratio as the radius

Now suppose that the constitution of the enclosed radiation

corresponded initially to a definite temperature. During the

shrinlmge thermal equilibrium must be maintained among its

constituents , otherwise there would be a running down of

their energies towards umformity of temperature, if material

radiating bodies are present, which would be superposed on the

mechanical operations belonging to the shrinkage, and the process

could not be reversible. Such a state of affairs is not possible,

for It would land us in processes of the following type. Expand
the enclosure, gaming the mechanical work of the radiant

pressure against its walls, whatever that may be. Then equalize

the intensities of the constituent radiations to those correspond-

mg to a common temperature, by taking auivantage of the

absorptions of material bodies at the actual temperatures of

these radiations
, when this is done, as it may actually be to

some extent by aid of the sifting produced by partitions which
transmit some kinds of radiation more rapidly than others, a

further gam of work can be obtained at the expense of

radiant energy. Then contract the remaining radiant ene
to Its previous volume, which requires an expenditure of

work on the walls of the enclosure than the expansion of

greater amount of radiation ongmally afforded ,
and, fine

gam still more work by again equalizing the temperature*
Its constituents The energy now remaining, being of sms
amount and under similar conditions, must have a temporal

lower than the initial one. This process might be rf*pe€

indefinitely, and would constitute an engine without an
traneous refrigerator, violating Carnot^s principle by dern
an unlimited supply of mechanical work from thermal soui

at a uniform temperature.

Thus, independently of any knowledge of the mtcnsit)

the mechanical pressure of radiation, or indeed of whether s

a pressure exists at all, it is established that the shrinkage of

enclosure must directly transform the contained radiatior

the constitution which corresponds to some definite new temp
ture Now we have seen that the wave-lengths of its const! tu<

are all reduced in the same ratio by this process If, theUj

can prove that the intensities of these constituents are alsc

changed in a common ratio by the reflexions at the shnnl
envelope, it will follow that the distributions of the radia

among the various wave-lengths are, at these two temperate

and therefore at any two temperatures, homologous, in the s<

that the intensity curves, after the wave-lengths m one of tl

have been reduced m a ratio depending definitely on the

temperatures, differ only in the absolute scale of magnit

of the ordinates

This procedure modifies Wien’s argument by employir

uniformly shrinking spherical enclosure (cf Bnt* As^oc Rej

1900) If the enclosure is not spherical, the angles of incid<

at successive reflexions of the same ra> will differ by fi

amounts
, we must then estimate the average effect of

shrinkage In the form of enclosure here employed all rays

affected alike, and no averaging is requned
,

while by
principle of Stewart and Kirchboff what is established for

one form is of general validity

4 Pressure of Natural Radiation — The question resei

above has now to be settled At first sight it might 1

appeared that the reflexion is simply total
,
but, as has been

in § 2, the advancing perfect reflector does work against

pressure of the radiation, and this work must be changed
radiant energy and thus go to increase the intensity of

reflected ray Considering electric radiation incident at an^

the tangential electric force ij) annulled at the reflector
,

hi

the amplitude of the electric vibration is conserved on refle>

though Its phase is reversed As already seen, the wave-lei

IS shortened approximately by the fraction 2ucos ifc m i

reflexion , thus, just as m § 2, the energy transmitted per
time per unit area is increased in the same ratio

, and alloi

for the factor cosi of foreshortening, there is therefore a rad

pressure equal to the total density of radiant energy in fror

the reflector multiplied by cos^i This argument, being i

pendent of the wave-length, applies to each constituent of

radiation in this direction separately
,

thus their energies

all increased m the same ratio by the reflexion, as was ti

proved When we are dealing with the natural radiation ii

enclosure, which is distributed equally m all directions,

factor cos-t must be averaged
,
and we thus attain Boltzma

result that the radiant pressure is then one-third of the der

of radiant energy in front of the reflector, this statement hoi

good as regards each constituent of the natural radiation ti

separately.

5 Adiabatic Relations,—Consider the enclosure filled

radiation of energy -density E at volume V, of any given
stitution but devoid of special direction, and let it be shrun

volume V - against its own pressure , if the density the

become E - SE, the conservation of the energy requires

EV + JESV « (E - 8EXV - 6V),

so that ^E8V -f V<^E =*o, or E varies as

Again—but now with a restriction to radiation with its en
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distributed as regards wave-length so as to be of uniform

temperature—the performance of this mechanical work ^E6V
has changed the energy of radiation EV from the state that is in

equilibrium of absorption and emission with a thermal source at

temperature T to the state in equilibrium with an absorber of

some other temperature T - 8T, and that in a reversible manner

,

thus by Carnot’s principle

^iE8V/EV= -8T/T,
so that T varies as V'*, or inversely as the linear dimensions

when the enclosure is shrunk uniformly.

Combining these results, it appears that E varies as T‘, this

IS Stefan’s empirical law for the complete radiation corresponding

to the temperature, first established on these lines by Boltzmann.

Starting from the principle that this radiation must be a function

of the temperature alone, this adiabatic process has in fact

given us the form of the function These results cannot, how-

ever, be extended without modification to each separate con-

stituent of the complete radiation, because the shrinkage of the

enclosure alters its wave-length and so transforms it into a

different constituent

6 Law of Dtstnbuiton of Energy —The effect of compressing

the complete radiation is thus to change it to the constitution

belonging to a certain higher temperature, by shortening all

Its wave-lengths by the proportion of one-third of the com-
pression by volume, the temperature being in fact raised by
the same proportion

,
at the same time increasing in a uniform

ratio the amounts corresponding to each interval ^A, so as to

get the correct total amount of energy for the new temperature

In the compression each constituent alters so that TA remains

constant, and the energy E;,8A m the range 8A m other respects

changes as a function of T alone Hence generally E^SA must

be of form F(T)/(TA)8A But for each temperature / E^8A

IS equal to E and so vanes as I*, by btefan’s law, that is,

T-iF(T)/'/(rAy(TA)a r»,

so that T'"^F(T)aT^ Thus, finally, E^^A is of form AT^/(TA)^A

or AA~®</)(TA)^A, which is Wien’s general formula

7. Transformation oi a Single Constituent is of interest

to follow out this adiabatic process for each separate con-

stituent of the radiation, as a verification, and also m order

to ascertain whether anything new is thereby gamed To
this end let now E( V,T)'^A represent the intensity of the radia-

tion between A and A -f- 8A which corresponds to the temperature

T. The pressure of this radiation, when it is without special

direction, is in intensity one-third of this
,
thus the application

of Carnot’s principle shows, as before, that in adiabatic com-
pression ToeV so that a small linear shrinkage in the ratio

I - \ raises T in the ratio i-l-\ We have still to express the

equation of energy The vibratory energy E(A,T)^A V in

volume V, together with the mechanical work 'E(\,1 )SA
.
jvV,

yieldb the vibratory energy

E{A(i - a), r(i + v)}8X(i - a) V(i - 3v)
,

thus, writing E and E/ or E(A,T) we have, neglecting x-,

E(i + A)-(E-r\^^ + AT^|Xt- 4 v),

SO that
JE dE

oEtA,. - I w,. =0,
a\ a i

a partial differential equation of which the integral is

E = AA- 5<^(TA),

the same formula as was before obtained.

This method, treating each constituent of the radiation

separately, has m one respect some advantage, in that it is

necessary only to postulate an enclosure which totally reflects

that constituent, this being a more restricted hypothesis than
an absolutely complete reflector.

To determine theoretically the form of the function we must
have some means of transforming one type of radiation into

another, different m essence from the adiabatic compression
already utilized The condition that the entropy of the in-

dependent radiations in an enclosure is a minimum when
they are all transformed to the same temperature with total

energy unaltered, is already implicitly fulfilled
,

it would thus

appear that any further advance must involve (§11) the dynamics
of the radiation and absorption of material bodies.

8 Temperature of an Isolated Ray .—^'fhe temperature of each

independent constituent of a radiation has here been taken to

be a function of the intensity Ex, where ExSA is the energy per

unit volume in the range between wave-lengths A and A-hSa,

the condition is, however, imposed that this radiation is in-

different as to direction When a beam of radiation travels

without loss in a definite direction across a medium, its form

varies as it progresses
,
but it is reversible inasmuch as it can

be turned back at any stage, or concentrated without loss, by
perfect reflectors If the energy of the beam has a tempera-

ture, its value must therefore remain constant throughout the

progress of the beam, by the principle of Carnot Now by
virtue of a relation in geometrical optics, which on a corpuscular

theory would be one aspect of the fundamental dynamical
principle of Action, the cross-section 8S at any place on the

beam, and the conical angle Stu within which the directions of its

rays are there included, are such that the value of V is

conserved along the beam, V being the velocity of propagation

of the undulations. If we represent the amount of radiant

energy transmitted per unit time across the section of the

beam by I^S^w, it will follow that in passing along the beam its

intensity of illumination I vanes as V~-, or as the square of the

index of refraction, provided there is no loss of energy in trans-

mission This condition requires that changes of index shall

be gradual, otherwise there would be los^ of energy by partial

reflexions
;

in free aether I is itself constant along the beam
The volume-density of the energy in any part ol the directed

beam is V~^I8o>
,

it is thus inversely as the solid angular con-

centration of the ra>s and directly as the cube of the index of

refraction Now we may consider this beam, of aggregate

intensity lSSSa>, to form an elementary filament of the ladiation

issuing in the direction of the normal from a perfect radiator

As such a body absorbs completely and therefore radiates

equally in all directions in front of it, the total intensity of

radiation from its element of surface is 8^I cos Odu), or

8s. ttI, while the volume-density of the total advancing and

receding radiation in front of it is and therefore

47rV"H If we take here I8A to represent the intensity between
wave-lengths A and A-f-8A, this density is the quantity Ex of

which the temperature of the radiator is a function Thus
the quantity I—which optically is a measure of the brightness
of the beam, and is conserved along it to the extent that /a-I

IS the same from whichever of its cross-sections the beam
is supposed to be emitted—also determines its temperature,
the latter being that of an enclosure containing undirected
radiation of the same range 8A which is density Ex8A given by
Ex =47rV“H, where V is the velocity of radiation in the enclosure

When a beam of radiation travels without suffering absorption.

Its temperature thus continues to be that of its source multiplied

by the coefficient of emission of the source for that kind of

radiation, this coefficient being less than unity except in the

case of a perfect radiator
, but when its intensity I falls by 81

in any part of its path owing to absorption or other irreversible

process, this involves a further fall of temperature of the energy
of the beam and a rise of entropy which can be completely
determined when the relation connecting ^t‘‘‘*Ex with T and A
is known Any directed quality in radiant energy increases

Its effective temperature Splitting a beam into two at a

reflecting and refracting surface diminishes the temperature
of each part

;
it is true that if the reflecting surface were non-

molecular the operation could be reversed, but actually the

reversed rays would encounter the reflecting molecules in

different collocations, and could not (§ ii) recombine into

the same detailed phase-relations as before The direct solar

radiation falling on the Earth is almost completely convertible

into mechanical effect on account of its very high temperature
,

there seems ground for believing that certain constituents

of it can actually be almost wholly turned to account by the
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green leaves of plants. But the same solar radiation, when
broken up into diffused sky light, which has no definite direction,

has fallen into equilibrium with a much lower temperature,

through loss of its reversibility. It has been remarked that the

temperatures of the planets can be roughly compared by means
of this principle, if their coefficients of absorption of the solar

radiation are assumed
,

that of Neptune comes out below
- 200° C

,
if we suppose that it is not kept higher by a supply

of internal heat.

To obtain dynamical precision in this discussion an exact

definition of the narrow beam such as is usually called a ray is

essential It can be specified as a narrow filament of radiation,

such as may be isolated within an infinitely thin, impermeable,

bounding tube without thereby producing any disturbance of

the motion If either the tube or the surrounding radiation

were not present to keep the beam in shape, it would spread

sideways, as in optical diffraction But the function of the

tube is one of pure constraint
,

thus the change of energy-

content of a given length of the tube is represented by energy

flowing into it at the end where the radiation enters, and leaving

It at the other end, but with no leakage at the sides The total

radiation may be considered as made up of such filaments

9 Temperature of the Sun —The mean temperature of the

radiating layers of the Sun may be estimated from Stefan’s law,

by computing the intensity of the radiation at his surface

from that terrestrially observed, on the basis of the law of

inverse squares
,

the result is about 6e;oo°C The application

of Wien’s law, which makes the wave-length of maximum
energy var> inversely as the temperature, for the case of a

perfectly radiating source, gives a result 5500"^ C. These numbers
will naturallv differ because (1) the Sun is not a perfect radiator,

the constitution of his radiation in fact not following the law

of that of a black body, (11) the various radiating layers have
different temperatures, (iii) the radiation may be m part due
to chemical and electrical causes, and in so far would not

be determined by the temperature alone. The fair agreement
of these two estimates indicates, however, that the radiation

IS largely regulated by the temperature, that the layers from

which the mam part of it comes are at temperatures not very

different, and that not very much of the complete radiation

established in these layers and emitted from them is absorbed

by the overlying layers

10 Fluorescence—When radiation of certain wave-lengths

falls on a fluorescent body, it is largely absorbed, but in such
manner as directly to excite other radiation of different type

which is emitted in addition to the true temperature-radiation

of the body The distinction involved is that the latter radia-

tion IS spontaneously convertible with the heat of the absorbing

body at its own temperature, without any external stimulus

or compensation
,

it is, in fact, on the basis of this convertibility

that the thermodynamic relations of the temperature-radiation

have been established According to the experimental law of

Stokes, the wave-lengths of the fluorescent radiation are longer

than those of the radiation which excites it If the latter

were directly transformed, in undiminished amount, into the

fluorescent kind, this is what would be expected For such

a spontaneous change must involve loss of availability
,

and,

beyond the wave-length of maximum energy in the spectrum,

the temperature of a given density of radiation is greater the

shorter its wave-length, as it is a function of that density and
the wave-length alone such that greater radiation always

corresponds to higher temperature But it would appear that

the opposite should be the case for radiation of long wave-

lengths, lying on the other side of the maximum, in which the

tendency would thus be for spontaneous change into shorter

waves
,

this may perhaps be related to the fact that the lines

of longer wave-lengths in spectra often come out brighter at

lower temperatures, for they are then thrown on the other side

of the maximum and cannot be thus degraded I he principle

does not, however, have free play in the present case, even

when the incident radiation is diffused and so has not the

abnormally high temperature associated with a directed beam

(§ fl), since part of it might be degraded into low-temperature
heat, or there might be other compensation of chemical type
for any abnormally high availability that might exist in the
fluorescent radiation. It has been found that fluorescent

radiation, showing a continuous or banded spectrum, can be
excited in many gases and vapours

, milky phosphorescence
of considerable duration, and thus doubtless associated with
chemical change, is produced in vacuum tubes, containing
OX) gen or other complexly constituted gases, by the electric

discharge

1

1

Entropy of a Ray —If each definitely constituted beam
of radiation has its own temperature and everything is rever-
sible as above, a question arises as to the location of the process

of averaging which enters into the idea of temperature The
answer can depend only on the fact, that although the beam is

definite as to wave-length and intensity, yet it is far from being
a simple wave-tram, m that it is ( onstituted of trains of limited

engths and various phases and polarizations, coming from the

independent radiating molecules When such a beam has

once emerged, it travels without change, and can be reflected

back intact to its source, and is in so far reversible
,
but when

It has arrived there, the molecules of the source will have
changed their positions, and it cannot be wholly reabsorbed
in the same manner as it was emitted I here must thus be

some feature in the ultimate averaged constitution of the beam,
emitted from a body in the definite steady state of internal

motion determined by its temperature, which adapts it for

spontaneous uncompensated reabsorption into a body at its

own (or a lower) temperature, but not at a higher one
The question of the determination of the form of the function

m § 6 would thus appear to be closely connected with the

other problems, hitherto imperfectly fathomed, relating to

the statistics of kinetic molecular theory A very interesting

attack on the problem from this point of view has reccntl)

been made m various forms by Planck It of course suffices

to examine some simple type of radiating system, and the

results will be of general validity He considers an enclosure

filled with radiation involving an entirely arbitrary succession

of phases and polarizations along each ray, and also containing
a system of fixed linear electric oscillators of the Hertzian

type, which are taken to represent the transforming action of

radiating and absorbing matter The radiation contained in

the enclosure will be passed through these oscillators over and
over again, now absorbed, now radiated, and each constituent

will thus settle down in a unilateral or irreversible manner
towards some definite intensity and composition But it

does not appear that a system of vibrators of this kind, each

with Its own period, (an perform one of the mam functions of

a material absorber, namely, the transformation of the relative

intensities of the various types of radiation in the enclosure

to those corresponding to a common temperature. Ihere

would be equilibrium established only between the mean
internal vibratory energy in the vibrators of each period and

the density of radiation of that period
,

there is needed also

some means of interchanging energy between vibrators of

different periods, which probably involves doing away with

their fixity, or else employing more complex vibrators and
assuming a law of distribution of their internal energy In the

absence of any method of introducing this temperature equili-

brium directly, Planck originally sought, in the case of each

independent constituent, for a function of its intensity of

energy and its wave-length, restricted as to form by a certain

assumed mole( ular relation, which has the property of continu-

ally increasing after the manner of entropy, during the progress

of that constituent of the radiation in such a system towards

its steady state If the actual entropy S per unit volume
could be thus determined, the relation of Clausius 8S=^E/T
would supply the connexion between the temperature and the

density of radiant energy h This procedure led him, in an

indirect and tentative manner, to a relation </“S/aE“=* — a/E, so

that S = " aE log /JE, where a, /J are functions of A
;
an expression

which conducts through Clausius’s relation to E
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The previous argument then gives

a type of formula which was originally suggested by Wien on

the basis of the analogy that it assigns the same distribution

for the radiant energy, among the vanous frequencies of vibra-

tion, as for the energy of the molecules in a gas among their

vanous velocities of translation But the experimental in-

adequacy of this formula afterwards suggested a new pro-

cedure, as tnfra

Processes may be theoretically assigned for the direct continuous
transformation of radiant into mechanical energy Thus we can
imagine a radiating body at the centre of a -wheel, carrying oblique
vanes along its circumference, which rt fleet the radiation on to a
nng of parallel hxed vanes, which finally reverse its path and return
It to the centre The pressure of the radiation will drive the wheel
and in case its motion is not resisted, a very great velocity may be
theoretically obtained The thermodynamic compensation in such
cases lies in the reduction of the effective temperature of the portion
of the radiation not thus used up We might even do away with
the radiating bCKly at the centre of the wheel, and consult r a beam
of definite radiation reflected backwards and forwards across a
diamettr It is easv to sec that its path -v^ill remain diametral

,

the work (lone by it in driving the wheel will be concomitant with
increase of the wave-length, and therefore wuth expansion of the
length occupied by the beam The thermodynamic features are
thus analogous to those of the more familiar case of an envelope
filled with gas, which can change its thermal tnergy into mechanical
energy b\ expansion of the envelope against mechanical resistances
In the case of the expanding gas/)?' — where E<, is the total trans-

la tory energy of the molecules, while in adiabatic expansion p^kv^y
Thus the work gamed in unlimited expansion, //>(/?;, is fPo/fy-i)
The final temperature being absolute zero, this should by Cainot's
principle be equal to the total initial energy of the gas that is in
connexion w'lth temperature constitutive energy of the molecules
being excluded, wheny-T is less than ^ thert is thus internal
thermal energy m the molecules in addition to the translatorv
energy In the case of the beam of radiation, of length I, between
n and u -f 3m reflexions, where 3m is an integer, its total energy h is

- _ , , , . ,
3H 4ivtn 3/ 2odn

by § 2 reduced according to the law' - 7—r Also ,-•« —r- ,K [C ] V)* l t -T V

^ 3K 2C 3/ „ .

thus £ =* 7 ^^hcn V is small compared with c, this gives

» and p is then 2E// so that Jpdl^M, the temperature
of the beam being ultimately reduced to absolute zero by the
unlimited expansion This is in accord with Carnot’s principle, in
that the whole energy of the beam trav clhng in a vacuum is mechani
cally available when reduction to absolute zero of temperatuie is

in our power

12. Experimental Knowledge—Under the stimulus of Wien^s
investigation and of improvements m the construction of linear

thermopiles and bolometers for the refined measurement of the
distribution of energ> along a spectrum, the general character
of the curve connecting energy and wave-length in the complete
radiation at a given temperature has been experimentally
ascertained over a wide range At each temperature there h a
wave-length X^, of maximum radiation, which is displaced
towards the ultra-violet as the temperature rises, and Wien’s
law of homology (i? 6) shows that X,„T should be constant This
deduction, and the law of homology itself, as also the law of
Stefan and Boltzmann that the total radiation vanes as T^,
have been closely \erified by the experiments of Rubens and
Kurlbaum, Lummer and Pringsheim, Paschen and others
They established a stearly field of radiation inside a material
enclosure by raising the vialls to a definite temperature, and
measured the radiant intensity emitted from it through an
opening or slit m the walls, by means of a bolometer or thermo-
pile, this being the radiation of the so-called perfectly black body
The principle here involved formed one of the foundations of
Balfour Stewart’s earl) treatment of the theory, and had alreiidy
been employed by him and Stokes (i860) in experiments on the
polarized emission from tourmaline* cf Stokes, Math and
Phys Papers

y

iv 136 It has been remarked by Planck and
by Thiesen that the coefficient of in Stefan’s law, and the
value of X,„T, arc two absolute physical ronsUnts independent
of any particular kind of matter, which in conjunction with the
constant of gravitation would determine an entirely absolute
system of physical units The form of the function <KTX)
adopted by Wien and in Planck’s earlier discussions, namely,

was found to agree fairly with experiment over the
range from loo'^ (\ to C., when ^j“=i 24 x 10'^ and

I 4435 megs, measure, but not so well when the range is farther

extended it appeared that a larger value of e was needed to

represent the radiation for high values of TX, that is, for high

temperature or for very long wave-lengths Thiesen proposed
the somewhat more general form and suggested

that the value ^ « 4 agrees better with the experimental numbers
than Wien’s value Lord Rayleigh was led (Phil Mag

y

June 1900) towards this form with k equal to unity from entirely

different theoretical considerations, on the assumption of the

Maxwell-Boltzmann distribution of the energy of a system,

consisting of an isolated block of aether, among its free periods

of vibration, infinite in number
,

in some cases this form appeared
to give as good results as Wien’s own

Acting on a suggestion advanced by Lord Rayleigh, Rubens
and Kurlbaum soon afterwards widely extended the test of the

formulae by means of the so-called Resisirahlen A substance

such as an aniline dye, which exhibits selective absorption of

any group of rays, also powerfully reflects those ra>s
,

and
Rubens has been able thus to isolate in considerable purity the

rays belonging to absorption bands very far down in the invisible

ultra-red, having wave-length of order 10^^ cm ,
wtiich are

intensely absorbed by substances such as sylvine, by means of

five or SIX successive reflexions of the beam of radiation By
experiments ranging between temperatures --206^ C. and
4-1500° C of the source of radiation, it has been found that the

intensity of this definite radiation tends to vary simply as T,

with close approximation, thus increasing indefinitely with

the temperature, whereas Wien’s formula would make it tend

to a definite limit The only existing formula (except the

one suggested by Lord Rayleigh) that proved to be m accord

with this result was a new one advanced shortly before and
supported on theoretical grounds by Planck, namely, Ea^X =
CX~®8A i{e^i ^ - T ), whi( h for small values of XT agrees with Wien’s

original form, known to be there satisfactory, while for larger

values It tends towards Cjc k
,
the new formula is, in fact, the

simplest and most likely form that satisfies these two conditions.

The point of Lord Rayleigh’s argument was that, at any latc at

low frequenc les, the law of distribution would suggest an equable

partition 01 the energy between temperature heat and radiant

vibrations, and that therefore the energy of the latter should

ultimately vary as T
;
and this prediction, which has thus been

verified, may be grafted on to any formula that is in other

respects appropriate

Recognizing that his previous hypothesis, restricting the nature

of the entropy m addition to its property of rontmually in-

creasing, had thus to be abandoned, Planck had m fact made
a fresh start on the basis of a train of ideas which was introduced

by Boltzmann in 1877, in order to obtain a precise physical

conception of entropy. According to the latter, for an indefinitely

numerous system of molecules, with known properties and m
given circumstances, there is a definite probability of the

occurrence of each statistical distribution of velocities, or say

each “ complexion ” of the system, that is formally possible

when all velocities consistent with given total energy are con-

sidered to be equally likely as regards each molecule
,
the distri-

bution of greatest possible probability is the state of thermal

equilibrium of the system, and the probability of any other

state IS a function of the entropy of that state This conception

can be developed only in very simple cases
,
the application to

an ideal monatomic gas-system led Boltzmann to take the

entropy proportional to the logarithm of the probability This

logarithmic law is in fact demanded in advance by the principle

that the entropy of a system should be the sum of the entropies

of Its parts By means of a pnon considerations of this nature,

referring to the distribution of internal vibratory energy among
a system of linear electric vibrators of given period, and its

equilibrium of exchanges with the surrounding radiant energy,

Planck has been guided to an expression for the law of depend-

ence of the entropy of that system on the temperature, which

corresponds to the form of the law of radiation above stated.

The result gains support from the fact that the expressions for

the coefficients to which he is led give determinations of the
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absolute physical constants of molecular theory, such aus the

constant of Avogadro, which are in close accord with other

recent determinations But on the other hand these deter-

minations are already involved in the earlier formula of Rayleigh,

which expresses the discribution for long waves, based merely

on the Maxwell-Boltzmann principle of the equable partition

of the energy among the high free periods belonging to the

enclosure which contains it It is maintained by Jeans that the

reason why this principle is of avail only for very long wave-
lengths IS that a steady state is never reached for the shorter ones,

a doctrine which as he admits would entirely remove the founda-

tions of the application of theimodynamic principles to this

subject By an argument based on the theory of dimensions,

Lorentz has been led to the conclusion that consistency between
temperatures, as measured molecularly, and as measured by the

laws of radiation, requires that the ultimate indivisible electric

charges or electrons must be the same m all kinds of matter

The abstract statistical theory of entropy, which is here

invoked, Jidmits of generalization in a way which is a modifica-

tion of that of Planck, itself essentially different from the earlier

idea of Boltzmann The molecules of matter, whose interactions

(ontroJ physical phenomena, including radiation, are too

numerous to be attended to separately in our knowledge They,
and the phenomena in which they interact, must thus be sorted

out into differential groups or classes Elements of energy of

spe( ified types might at first sight constitute such classes but

the identity of a portion of energy cannot be traced during its

transformations, while an element of physical disturbance can

be definitely followed, though its energy changes by interaction

with other elements as it proceeds The whole disturbance

may thus be divided into classes, or groups of similar elemc‘nts,

(‘ach w'th permanent existence and these may be considered

as distributed in series of cells, all equivalent in extent, which
constitute and map out the material system or other domain of

the phenomena The test of this equivalence of extent is

superposition, m the sense that the same element of disturbance

always ocxupies during its wanderings the same number of cells

This framework being granted, the probability of any assigned

statistical distribution of the elements of disturbance now
admits of calculation

,
and it represents, as above, the logarithm

of the entropy of that distribution, multiplied however by a
coefilcient which must depend on the minuteness of scale of the

statistics Hut in the calculation, all the physical laws which
impose restrictions on the migrations of the elements of dis-

turbance must he taken into account
,

it is only after this is

done that the rest of the circumstances can be treated as

fortuitous All these physical laws are, however, required and
used up m determining the complex of equivalent cells into

which the system which forms the seat of the energy is mapped
out On this basis thermodynamics can be constructed in

a prion abstract fashion, and with deeper and more complete

implications than the formal Carnot principle of negation of

perpetual motions can by itself attain to But the ratio of the

magnitude of the standard element of disturlwice to the extent

of the standard cell remains inherent in the results, appearing
as an absolute ph}sical constant whose value is determined

somehow by the other fundamental physical constants of

nature A prescribed ratio of this kind is, however, a different

thing from the hyq)Othesis that energy is constituted atomically,

which underlies, as Lorentz pointed out, Planck^ form of the

theory It has indeed alread> been remarked that the mere
fact of the existence of a wave-length X„, of maximum radiation,

whether obeying Wien’s law X,„T « constant or not, implies

by itself some prescribed absolute physical quantity of this

kind, whose existence thus cannot be evaded, though we may be
at a loss to specify its nature

13. Modification by a Magnetic Field—The theory of ex-

changes of radiation, which makes the equilibrium of radiating

bodies depend on temperature alone, requires that, when an
element of surface of one body is radiating to an element of

surface of another bodv at the same temperature, the amounts
of energy interchanged (when reflexion is counted m along with
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radiation) should be equal This proposition is a general
dynamical consequence—on the basis of the laws of reciprocity

developed in this connexion (after W Rowan Hamilton) mainly
by Helmholtz, Kirchhoff, and Rayleigh—of the form of the
equations of propagation of vibrations m the medium. But m
a material medium under the influence ot a strong magnetic
field these equations arc altered by the addition of extraneous

terms involving differential coefficients of the third order, and
the dynamical consistency of the cardinal principle of the
theory of exchanges is no longer thus directly verified A
system of this kind has, m fact, been imagined by Wien in which
the principle is imperfectly fulfilled A beam coming from a
body A, and polarized by passage through a nicol, may have
Its plane of vibration rotated through half a right angle by
crossing a magnetically active plate, and may then pass through

another nicol, properly orientated for transmission, so as finally

to fall on another body B. On the other hand, the radiation

from B which gets through this adjacent nicol will have its

plane of vibration rotated through another half right angle by
the magnetically active plate, and so will not get through the

first nicol to the body A Such possibilities of unequal ex-

change of radiation between A and B are the result of the want
of reversibility of the radiation in the extraneous magnetic
field, which might have been expected to lead to proportionate

inequalities of concentration
,

in this example, however, though
the defect of reversibility is itself slight, its results appear at

first sight to prevent any equilibrium at all But a closer

examination removes this discrepancy. In order to make the

system self-contained, reflectors must be added to it, so as to

send back into the sources the polarized constituents that are

turned aside out of the direct line by the nicols Then, as

Brilloum has pointed out, and as in fact Rayleigh had explained

some years before, the radiation from B does ultimately get

across to A after passage backward and forward to the reflectors

and between the nicols this, it is true, increases the length of

its path, and therefore diminishes the concentration of a single

narrow beam, but any large change of path would make the

beam too wide for the nicols, and thus require other conections

which may be supposed to compensate. Ihe explanation of

the slight difference that is to be anticipated on theoretical

grounds might conceivably be that m such a case the magnetic
influence, being operative on the phases, alters the statistical

constitution of the radiation of given wave-length from the

special type that is in equilibrium with a definite temperature,
so that after passage through the magnetic medium it 15 not in

a condition to be entirely absorbed at that temperature
;

there

would then be some other element, m addition to temperature,

involved in equilibrium in a magnetic field. If this is not so.

there must be some thermod>ndmic compensation involving

reaction, extremely small, however, on the magnetizing system.

14 Origin oj Spectra ,—In addition to the thermal radiations

of material sul>stances, those, namely, which establish tem^-

perature-equilibnuni of the enclosure in which they are confined,

there are the fluorescent and other radiations excited by ex-

traneous causes, radiant or electric or chemical Such radia-

tions are an indication, by the presence of higher wave-lengths

than belong in any sensible degree to the temperature, that the

steady state has not arrivc'd
,

they thus fade away, either

immediately on the cessation of the exciting cause, or after an
interval The radiations, consisting of definite narrow bright

bands in the spectrum, that are characteristic of the gaseous

state m which each molecule can vibrate freely by itself, are

usually excited by electric or chemical agency
,

thus there is

no ground for assuming that they always constitute true tem-
perature radiation. The absorption of these radiations by
strata of the same gases at low temperatures seems to prove

that the unaltered molecules themselves possess these free

periods, which do not, therefore, belong specially to dissociated

ions. Although very difficult to excite directly, these free

vibrations are then excited and absorb the energy of the inci-

dent waves, under the influence of resonance, which naturally

becomes extremely powerful when the tunmg is exact
,

this
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indicates, moreover, that the true absorption bands in a gas

of sufficiently low density must be extremely narrow There
IS direct evidence that many of the more permanent gases do
not sensibly emit light on being subjected to high temperature

alone, when chemical action is excluded, while others give

in these circumstances feeble continuous spectra
,

in fact,

looking at the matter from the other side, the more permanent
gases are very transparent to most kinds of radiation, and
therefore must be very bad radiators as regards those kinds.

The dark radiation of flames has been identified with that

belonging to the specific radiation of their gaseous products
of combustion There is thus ground for the view that the

impacts of the colliding molecules in a gas, or rather their

mutual actions as they swing sharply round each other in

their orbits during an encounter, may not be sufficiently violent

to excite sensibly the free vibrations of the definite periods

belonging to the molecules But they may produce radiation

in other ways While the velocity of an electron or other

electric charge is being altered, it necessarily sends out a stream

of radiation Now the orbital motions of the electrons in an
actual molecule must be so adjusted, as appears to be theo*

retically possible, that it does not emit radiation when in a
stead}' state and moving with constant velocity But in the

violent changes of velocity that occur during a,n encounter

this equipoise will be disturbed, and a stream of radiation,

without definite periods, but such as might constitute its share

of the equilibrium thermal radiation of the substance, may be
expected while the encounter lasts At very high temperatures

the energy of this thermal radiation in an enclosure entirely

overpowers the kinetic energy of the molecules present, for the

former varies as T^, while the latter measures T itself when
the number of molecules remains the same The radiation

which (an be excited in gases, confined as it is to extremely
narrow bands in the spectrum, may indeed be expected to

possess such intensity as to be thermally in equilibrium with

extremely high temperatures That the same gases absorb
such radiations when comparatively cold and dark docs not,

of course, affect the case, because emissive and absorptive

powers are proportional only for incident radiations of the

intensity and type corresponding to the temperature of the

body Thus if our adiabatic enclosure of ^ 3 is prolonged into

a tube of unlimited length which is filled with the gas, then

when the temperature has become uniform that gas must send
back out of the tube as much radiation as has passed down the

tube and been absorbed by it , but if the tube is maintained
at a lower temperature, it may return much less The fact

that It is now possible by great optical dispersion to make the

line-spectra of prominences m the middle of the Sun^s disk

stand out bright against the background of the continuous

solar spectrum, shows that the intensities of the radiations of

these prominences correspond to a much higher temperature

than that of the general radiating layer underneath them
,

their luminosity would thus seem to be due to some cause
(electric or chemical) other than mere temperature On the

other hand, the general reversing gaseous layer which originates

the dark Fraunhofer lines is at a lower temperature than the

radiating layer
,

it is only when the light from the lower layers

IS eclipsed that its own direct bright-line spectrum flashes out
It is not necessary to attribute this selective flash-spectrum to

temperature radiation
,

it can very well be ascribed to fluor-

escence stimulated by the intense illumination from beneath
When the radiation in a spectrum is constituted of wide
bands it may on these principles be expected to be m equi-

librium with a lower temperature than when it is constituted

of narrow lines, if the total intensity is the same in the cases

compared
,

this is in keeping with the easier excitation of

ban(i spectra (tf the banded absorption spectra), and with the

fact that various gases and vapours do appear to emit band
spectra more or less related to the temperature

15. ConsUitUton of Spectra —In the problem of the unravelling

of the constitutions of the very complex systems of spectral

lines belonging to the various kinds of matter, considerable

progress has been made in recent years. The beginning of

definite knowledge was the discovery of Balmer in 1885, that

the frequencies of vibration («) of the hydrogen lines could

be represented, very closely and within the limits of error of

observation, by the formula n oz i -4;;r“, when for rn is sub-

stituted the series of natural numbers 3, 4, 5, . 15 Soon
afterwards senes of related lines were picked out from the

spectra of other elements by Liveing and Dewar Rydberg
conducted a systematic investigation on the basis of a modifica-

tion of Balmer’s law for hydrogen, namely, w = w„ - N/(w-f-/x)“

He found that in the group of alkaline metals three senes of

lines exist, the so-called principal and two subordinate series,

whose frequencies fit approximately into this formula, and
that similar statements apply to other natural groups of ele-

ments , that the constant N is sensibly the same for all scries

and all substances, while and /x have different values for

each
, and that other approximate numerical relations exist

In each series the lines of high frequency crowd together to-

wards a definite limit on the more refrangible side
,

near this

limit they would, if visible, constitute a band The principal

or strongest series of lines shows reversal very readily 'Ihe

lines of the first subordinate senes are usually nebular, while

those of the second subordinate or weakest senes arc sharp
,

but with a tendency to broaden towards the less refrangible

Side In most series there are, however, not more than six

lines visible helium and hydrogen are exceptions, no fewer

than thirty lines ot the principal senes of the latter having
been identified, the higher ones in stellar spectra only. But
very remarkable progress has recently been made by R W
Wood, by exciting fluorescent spectra in a metallic vapour,

and also by applying a magnetic field to restore the lines sensitive

to the Zeeman effect after the spectrum has been cut off by
crossed nicols The large aggregates of lines thus definitely

revealed are also resolvccl by him into systems in other ways
,

when the stimulating light is confined to one period, say a

single bright line of another substance, the spectrum excited

consists of a limited number of lines equidistant in frequency,

the interval common to all being presumably the frequency of

some intrinsic orbital motion ot the molecule In this way the

senes belonging to some of the alkali metals have been obtained

nearly complete

Simultaneously with Rydberg, the problem of series was
attacked by Kayser and Runge, who, m reducing their extensive

standard observations, used the formula w =A -h Bw ““
-f Qm~ *,

higher terms in this descending series being presumed to be

negligible This cannot be reconciled with Rydberg’s form,

which gives on expansion terms involving m •*, but for the

higher values of vi the discrepancies rapicily diminish, and do
not prevent the picking out of the lines, the frequency-differences

between successive lines then varying roughly as the inverse

squares of the series of natural numbers. For low values of

7n neither mode of expression is applicable, as was to be ex-

pected
, and it remains a problem for the future to ascertain

if possible the rational formula to which they are approxima-
tions More complex formulas have been suggesteil by Ritz
and others, partly on theoretical grounds

Considereij dynamically, the question is that of the deter-

mination of the formula for the disturbed motions of the system
which constitutes the molecule Although we are still far from
any definite line of attack, there are various indications that

the quest is a practicable one The lines of each senes, sorted

out by aid of the formulae above given, have properties in

common they are usually multiple lines, either all doublets

in the case of monad elements, or generally triplets in the case

of those of higher chemical valency
,

in very few cases are the

senes constituted of single lines It is found also that the

components of all the double or triple lines of a subordinate

senes are equidistant as regards frequency In the case of a

related group of elements, for example the alkaline metals,

it appears that corresponding series are displaced continually

towards the less refrangible end as the atomic weight rises
,

it

IS found also that the interval in frequency between the double
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lines of a series diminishes with the atomic weight, and is pro-

portional to its square These relations suggest that the atomic

weight might here act in part after the manner of a load attached

to a fundamental vibrating system, which might conceivably

be formed on the same plan for all the metals of the group

,

such a load would depress all the periods, and at the same time

it would split them up in the manner above described, if it

introduced dissymmetry into the vibrator The discovery of

Zeeman that a magnetic field triples each spectral line, and
produces definite polarizations of the three components, m
many cases further subdividing each component into lines

placed usually all at equal intervals of frequency, is explained,

and was in part predicted, by Lorentz on the basis of the electron

theory, which finds the origin of radiation in a system of unitary

electric charges describing orbits or executing vibrations in the

molecule Although these facts form substantial sign-posts,

it has not yet been found possible to assign any likely structure

to a vibrating system which would lead to a frequency formula

for its free periods of the types given above Indeed, the view

is open that the group of lines constituting a senes form a
harmonic analysis of a single fundamental vibration not itself

harmonic If that be so the intensities and other properties

ol the lines of a senes ought all to vary together
,

it has in

fact been found by Preston, and more fully verified by Runge
and others, that the lines are multiplied into the same number
of constituents m a magnetic field, with intervals in frequency

that are the same for all of them When the series consists of

double or triple lines the separate components of the same
compound line are not affected similarly, which shows that

they are differently constituted The view has also found
support that the different behaviours of the various groups of

lines m a spectrum show that they belong to independent

vibrators The form of the vibration sent out from a molecule

into the aether depends on the form of the aggregate hodograph
of the electronic orbits, which is in keeping with Rayleigh's

remark that the series-laws suggest the kinematic relations of

revolving bodies rather than the vibrations of steady dynamical
systems

According to Rydberg, there is ground for the view that a
natural group of chemical elements have all the same type of

series spectrum, and that the various constants associated with

this spectrum change rapidly in the same directions m passing

from the elements of one group to the corresponding ones of

the following groups, after the manner illustrated in graphical

representations of Mendeleeff’s law by means of a continuous

wavy curve in which each group of elements lies along this

same ascending or descending branch
;

the chemical elements

thus being built up in a scries of types or groups, so that the

individuals in successive groups correspond one to one in a
regular progression, which may be put in evidence by connect-
ing them by transverse curves Illustrations have been
worked out mathematically by J J Thomson of the effect of

adding successive outer rings of electrons to stable vibrating

collocations

The frequencies of the senes of very close lines which con-
stitute a single band m a banded spectrum are connected by a
law of quite different type, namely, m the simpler cases =
A - It may be remarked that this is the kind of relation

that would apply to a row of independent similar vibrators in

which the neighbours exert slight mutual influence of elastic

type If ^ denote displacement and x distance along the row,

the equation would represent the general

tures of their vibration, the right-hand side arising from the
mutual elastic influences. If the ends of the line of vibrators, of

length /, are fixed, or if the vibrators form a ring, the appropriate

type of solution is ^aosln/JLXSln/)/, where fxl=imr and m is

integral
,
further - g/x-, hence m^, which is of

the type above stated Dynamical systems of this kind are
illustrated by the Lagrangcan linear system of connected bodies,
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such as, for example, a row of masses fixed along a tense cord,
and each subject to a restoring elastic force of its own in addition
to the tension of the cord A single spectral line might thus
be transformed into a band of this type, as the effect of dis-

turbance arising from slight clastic connexions established in

the molecule between a system of similar vibrators But
the series in linc-spectra are of entirely different constitution

,

thus for the senes expressed by the formula -

the corresponding period-equation might be expressed in some
such form as sin k{p^ - p/) ^ constant, which belongs to no
type of vibrator hitherto analysed
Authoriiils —The experimental memoirs on the constitution

of radiation are mostly m the Annalen det Phyi>ik
,

inferences
are given by P Drude, Lehrbuch der Opttk, Leipzig, 1900 ,

cf also
reports m the collection issued by the International Congress of
Physics, Pans, 1900 See also Lord Ka>leigh's Scientific Papers,
in various connexions

,
and Larmor, in Brit Assoc Reports, 1900-

IQ02, also the Bakenan Lecture, Roy boc Proc
, 1909, for a general

discussion of molecular statistical theory m this connexion
Idanck’s Theorte dtn U arniestrahlung, 190O, gi\cs a discussion from
his point of view

,
there is a summary by VVun in Enev Math

Wtss V (s) pp 282-357, also a lecture of H A Lorentz to the
Math Congress at Rome iyo8, and papers by J H Jeans, Pktl
Mag, 190Q, on the partition of energy In spectrum anahsis
Kayser’s extensive treatise is the standard authority Winckel-
mann's Hanihuch der PhysiK, vol 11 (by Kayser, Dnule, <5tc ) may
also be consulted

(J L *)

RADICAL (Lat radix, a root), in English politics, a term
applied to politicians who desire to make thorough, or radical,

changes m the constitution and in the social order generally

Although It had been used in a somewhat similar way during
the reign of Charles 11

,
the term Radical, in its political sense,

originated about the end of the 18th centur>, probably owing
Its existence to Charles James Fox, who, in 1797, declared

that “ radical reform ” was necessary The ideas of the first

Radicals were borrowed largely from the authors of the French
Revolution The word was more generally cmplo>ed during

the disturbed period between the close of the Napoleonic wars

and the passing of the great Reform Bill of 1832, and was
applied to agitators like Henry Hunt and William Cobbett.
After the Reform Bill had become law, the advocates of violent

change were drawn into the Chartist movement, and the

Radicals became less revolutionary both in speech and object.

Thus in 1842 an observer writes —“ The term Radical, once

employed as a name of low reproach, has found its way into

high places, and is gone forth as the title of a class wdio glory

in their designation " About this time many members of

Parliament were known as Radicals, among these men being

George Grote and Joseph Hume dhc Radicals never formed
a distinct party in the House of Commons, and subsequently

the> formed simply the advanced section of the Liberal party

For a few years in the 19th century the wearing of a white hat
was looked upon as the distinguishing mark of a Radical, a

hat of this colour having been worn by Hunt when addressing

meetings.

See W Hams, History of the Radical Party in Parliament (188^) ,

S Bamford, Passages tn the Life of a Radical (new ed
, 1893) , C B

Roylance Kent, The English Radicals an Historical Sketch (1899)

RADIOACTIVITY. The subject of radioactivity deals with

phenomena exhibited by a special class of bodies of high atomic

weight of which uranium, thorium, radium and actinium are the

best known examples. These substances possess the property

of spontaneously emitting radiations of a special character

which are able to penetrate through matter opaque to ordinary

light The beginning of this subject dates from 1896, and
was an indirect consequence of the discovery of the X rays

made a few months before by Rontgen It was known that

the production of X rays m a vacuum tube was accompanied

by a strong phosphorescence of the glass, and it occurred to

several investigators that ordinary substances made phos-

phorescent by visible light might emit a penetrating radiation

similar to X rays Following out this idea, H Becquercl (i),^

a distinguished French physicist, exposed amongst other

substances a phosphorescent compound of uranium, uranium-

* These numbers refer to papers noted under References (below)
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potassium sulphate^ enveloped in paper beneath a photographic

plate. A weak photographic effect was obtained. This was

shown to be due to a penetrating radiation capable of passing

through sheets ol matter opaque to ordinary light Further

investigation showed that this photographic action was ex-

hibited by all compounds of uranium and by the metal itself,

and had nothing to do with phosphorescence It was shown

equally if the uranium were kept m darkness and did not

\ary appreciably with time. Becquerel showed that the

rays Irom uranium like X rays were capable of discharging

a body whether positively or negatively electrified, A
uranium compound brought close to the charged plate of a

gold leaf electroscope causes a rapid collapse of the gold leaves

This property of uranium, and also of the radioactive bodies

m general, has supplied a delicate and quantitative method
of accurate comparison of the intensity of the radiations from

substances under varying conditions A modified form of

gold leaf electroscope has come into general use for comparison

of the radioactivity of substances Rutherford (2) made a

systematic examination of the discharging effect produced by
the ravs from uranium and showed that it was due to the pro-

duction of charged earners or 10ns in the volume of the gas

through which the radiations pass In an electric field, the

positive ions travel to the negative electrode and vice versa.

thus causing a discharge of the electrified body If a suffi-

ciently strong field is used, the 10ns arc all swept to the (.ketrodes

before appreciable loss of their number can occur bv rc>com-

bination. The rate of discliargc then reaches a steady maMinam
valuo which is not altered by a large increase m voltage 1 his

maximum current through the gas is called the saturation

current The 10ns produced in gases by the rays from uranium
and other radioactive substances are in general identical with
those pioduced by X ravs, and the mechanism of ixinductivity

of the gas u very similar in both case:> (see Conduction,
Electric § Through Cases)

Some time after Becquerers discovery, Mmc Curie ( 3) made
a systematic examination of the electric method of a large

number of chemical elements and Ihtir compounds to test

whether they possessed the “ radioactive ” property of uranium
Only one other element, thorium, was found to show this effect

to a degree comparable with that of uranium—a result inde-

pendcntlv observed by Schmidt Mmc Curie examined the

activity of the various compounds of uranium and found that

their radioactivity was an atomic propertv, t e the activity was
proportional to the amount of the element uranium present,

and was independent of its combination with other sub-
stances Tn testmp the activity of the minerals containing
uranium, Mmc Curie found that the activity was always four

to five times as great as that to be expected from their content

of uranium. If the radioactivity were an atomic phenomenon,
this could only be explained by the presence in these minerals

of another substance more active than uranium itself. Relying

on this hypothesis, Mme Curie made a chemical examination

of uranium minerals in order to try to separate this new radio-

active substance In these experiments, the Austrian Govern-
ment generously provided Mme Curie with a ton of tlie residues

from the State manufactory of uranium at Joachunstahl,

Bohemia. At that place there are extensive deposits of pitch-

blende or uranite which are mined for the uranium. After

separation of the latter, the residues are three to five times as

radioactive weight for weight as the uranium. From this

residue Mme Curie separated a substance far more radio-

active than uranium, which she called polonium m honour of

the country of her birth. Ihis substance is usually separated

with bismuth in the mineral, but by special methods can be
partly separated from it A further examination revealed the

presence of a second radioactive substance which is normally
separated with the barium, to which the name “ radium

”

was given. Tlus name was happily chosen, for in the pure

state radium bromide has a very great activity—about two
million times as great as an equal weight of uranium By
means of successive fractionations of the chloride, the radium
was gradually concentrated, until finally the radium was
obtained so that the barium lines showed verv faintly. The
atomic weight was found by ^Ime Curie to be 225 In a

leccnt redetermmation, using a larger quantity of o 4 grams of

pure radium chloride, Mme Curie (4) found the atomic weight

to be 226 2 Thorpe (5) using a smaller quantity obtained a
value 227. The spectrum of the purified sample of radium
chloride obtained by Mme Curie was fiist examined by
Demar^ay. It was found to have a characteristic spark

spectrum of bright lines analogous in many respects to the

spectra of the alkaline earths Cncscl (6) found that pure

radium bromide gives a brilliant carmine colour to the bunsen

flame The flame spectrum shows two broad bright bands in

the orange-red There is also a line in the blue green and two
weak lines in the violet Giescl (7) has taken an active part m
the preparation of pure radium compounds, and was the first

to place preparations of pure radium bromide on the market.

He found that the scpaiation of radium from the barium mixed
with it proceeded much more rapidly if the crystallizations

were carried out using the bromide instead of the chloride.

He states that six to eight crystallizations are sufiicient for an
almost complete separation from the chemical point of view
radium possesses all the characteristic properties of a new
element It has a definite atomic weight, a well-marked and
characteristic spectrum, and distinct chemical pioperties

Its comparative ease of separation and great activity has

attracted much attention to this substance, although we shall

see that very similar radioactive properties are possessed by a

large number of distinct substances

Radium emits three distinct t>pes of radiation, known as the

a, ft and y ra\s, of which an account will be given later. It

produces in addition a radioactne emanation or gas which is

alxiut 100,000 times as active weight for weight as radium
itself Ihe emanation released from 10 milligrams of pure

radium bromide causes a glass tube into which it is introduced

to phosphoresce brightly. A brilliant luminosity is produced

m phosphorescent substances like zme sulphide, willemite and
barium platino-cyanide when introduced into a tube containing

the emanation T he radium emanation, a more detailed account

of which will be given later, has proved of the greatest utility

in radioactive expinments The property of radium of pro-

ducing the emanation has been utilized as a very delicate and
certain method, not only of detection but of estimation of small

quantities of radium Tins emanation method depends

upon the introduction of the emanation, liberated from a sub-

stance by boiling or heating, into a suitable electroscope The
rate of discharge of the electroscope due to the emanation affords

I a quantitative measure of the amount of radium present In

I

this way, it is not difficult to determine with certainty the
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presence of radium in a body which contains only lo gram
of radium With rare, lo gram can just be detected 'fhis

emanation method has been employed with great success in

measuring the quantity of radium in mmerals and in rocks A
very simple method has been devised of determining the quantity

of radium present when it is not less than i/ioo mill gram The
tube containing the radium is plac cd some distan< c from an

electroscope which is surrounded by a lead scTeen about 3 mms
thick Tins cuts off the a and P rays and the effect in the

electroscope is then due to the penetrating y rays By com-
parison of the rate of discharge with that of a standard prepara-

tion of radium at the same distance, the quantity of radium can

at once be dediced, provided the radium is in equilibrium with

Its emanation This is usually the case if the radium preparation

IS one month old Ihis method is simple and direct, and has

the great advantage that the radium tube under test need not

be opened, nor its contents weighed We shall see later that the

amount of radium m an old mineral is always proportional to the

amount of uranium present Rutherford and Boltwood (8)

found that 3 4 parts of radium by weight are present in ten

million parts of uranium Consequently an old mineral con-

taining 1000 kilos of uranium should contain 340 milligrams of

pure radium
In addition to radium and polonium, a number of other

radioactive substances have been found in uranium minerals

With the exception of the radium emanation, none of these have
yet been isolated m a pure state, although preparations of some
of them have been obtained comparable in activity with radium

Itself Dcbierne (()) found a radioactive substance which was

separated from pitc hblcnde with the rare earths and had chemical

propel ties similar to those of thorium 1 his he called actinium

Giesel (10) indep^mdcntlv noted the presence of a new radio-

active substance whvh was usually separated with lantalmum
and cerium fiom the minerals It possessed the propeity of

gning out a ndiodctivc emanation or gas, the activity oi which

died away in a few seconds For this reason he called it the

and afterwards etnamum Later work has

shown that emanium is identical in chemical and radioacti\(

properties with actinium, so that the former name will be

retimed

We have ah cady seen that Mine Cune gave the name polonium
to a radioactive substance separated with bismuth Later

Marckwald found that a very radioactive substance was de-

posited from a solution of a radioa( tive mineral on a polished

l3ismuth plate The active matter was found to be deposited

m the bismuth with tellurium, and he gave the name radiO'

tellurium to this substance In later work, he showed tlmt the

new substance could be chemically separated from tellurium

By treating the residues from 15 tons of Joachimstahl piUh-
blende, Marckwald (ii) finally obtained 3 milligrams of intensely

active material—far more active weight for weight than radium
It has been definitely settled tnat the active substance of

Marckwald is identical with polonium. Both substances give

out a type of easily absorbed a rays and lioth lose their activity

at the same rate. The activity of polonium decays in a geo-

metrical progression with the time and falls to half its initial

value m 140 days This law of decay, as w^e shall see, is char-

acteristic of all radioactive products, although the period of

decay is different m each case.

Mine Curie and Debierne (12) have described further experi-

ments with polonium The latter substance was extracted

from several tons of pitchblende and purified until 2 milligrams

of mate»*ial were obtained containing about i/io milligram of

pure polonium From a knowledge of the relative ptriods of

transformation of radium and polonium, it can be calculated

that the amount of polonium m a radium mineial is 1/5000 of

the amount of radium, while the activity of pure polonium
measured by the a rays should be 5000 times greater than that

of radium As we have seen, polonium is rapidly traasformed,

and it IS of great interest to deterrmne the nature of the substance
into which polonium changes Wc shall see later that there is

considerable evidence that polonium changes into lead.
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Recently Boltwood (13) has separated another substance

from uranium minerals which he has called “ ionium.** This
substance is sometimes separated from the mineral with actwiium
and has chemical properties very similar to those of thorium
Preparations of ionium have been obtained several thousand
times as active as uranium. Ionium emits a rays of short

range and has a period of transformation probably much longer

than that of radium Ionium has a special interest inasmuch
as It IS the substance which changes directly mto radium. A
preparation ot ionium initially free from radium grows radium
at a lapid rate Hofmann found that the lead separated from
uranium minerals and named it radioltad. The active con-
stituent in the had is radium D, which changes into radium E
and then mto radium F (polonium) Both radium D and
radium F are products of the transformation of radium In
addition to these radioactive substances mentioned above,
a large number of other radioactive substances have been
discovered Most of these lose their activity m the course of a
few hours or days The properties of these substances and their

position in the radioactive strics will be discussed later.

Radiations fiom Radioactive Substances —All the radioactive

substances possess in common the property of emitting radia-

tions which darken a photographic plate and cause a discharge
ot electrified bodies V^cry active preparations of radium,
actinium and polonium also possess the property of causing
strong phosphorescence in some substances. Bodies which
phosphoresce under X rays usually do so under the rays from
radioactive matter Barium platinocyanidc, the mmeral
willemitc (zinc silicate) and zinc sulphide are the best know^n
examples

Ihcic are in general three t}pcs of radiation emitted by
the radioactive lx)dies, called the a, /i and y rays Ruther-
ford (2) in i8q9 showed that the radiation from uranium was
complex and consisted of {a) an easily absorbed radiation stopped
by a sheet of paper or a lew centimetres of air which he called

the a rays and (b) a far more penetrating radiation capable of

pas^lng through seveial millimetres of aluminium, calW the ft

rays Later Villard found tliat radium emitted a very pene-
trating kind of radiation called the y rays capable of passing

before absorption through twenty centimetres of iron and
sev( ral centimetres of lead

Gicsel and, later, Cune and Bccqucrel showed that the (d rays
of radium were deflected by a magnetic field By the work of

Beccjuerel and Kaulmann the rays have been shown to consist

of negatively charged particles projected with a velocity ap-
pioaching that of light, and having the same small mass as the
electrons set free in a vacuum tube In fact the /S rays are

electrons spontaneously ejected from the radioactive matter at

a speed on jn average much greater than that observed in the

electrons set free in a v acuum tube
The very penetrating y rays are not deflected m a magnetic

or dc(tnc field and are believed to be a type of radiation

similar to X rav s I he y rays are only observ ed in radioactive

substances which emit /i rays, and the penetrating power of

the y rays appears to be connected with the initial velocity of

expulsion ot the fd ravs Two general theories have been
advanced to account tor the properties of these rays. On one
view% the y ravs are to be regarded as electroma^ctic pulses

which have their origin in the expulsion of the ft particle from
the atom On the othci hand Bragg has collected evidence
in support of the view that the y rays are corpusrular and con-

sist of uncharged particles or “ neutral doublets ** There is as

yet no general consensus of opinion as to the true nature of the

y rays.

Rutherford (14) showed in 1903 that the « ravs w^ere deflected in

a powerful magnetic or electric field The amount of deflection

IS very small compared with the ft rays under similar con-

ditions The direction of deflection m a magnetic field is

opposite to that of the ft ra}s, showing that the a ray's consist

of a stream of positively charged particles A pencil of rays

from a thick layer of radioactive matter is complex and con-

sists of particles moving at varying velocities If, hpwever.
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a thin film of radioactive matter of one kind is taken, the

particles which escape without absorption are found to be homo-
geneous and consist of particles projected at an identical

speed. Observations of the velocity and mass of the particle

have been made by Rutherford. The general method employed

for this purpose is similar to that used for the determination

of the velocity and mass of the electron m a vacuum tube

The deflection of a pencil of rays in a vacuum is determined

for both a magnetic and electric field Prom these observa-

tions the velocity and value elm (the ratio of the charge carried

by the particle to its mass) are determined The value of

e/m has been found to be the same for the particles from all

the types of radioactive matter that have been examined,

indicating that the a particles from all radioactive substances

are identical in mass The value of ejm found for the a particle

is 5 07 X 10^ Now the value of e/nt for the hydrogen atom set

free in the electrolysis of water is 9660 On the assumption

that the value of the charge e is the same for the a particle as

for the hydrogen atom, the value would indicate that the a

particle has about twice the mass of the hydrogen atom, t e

has the same mass as the hydrogen molecule If the charge

on the a particle is twice that on the hydrogen atom, the value

of ejm indicates that the a particle is a helium atom, for the

latter has an atomic weight of four times that of hydrogen
It was difficult at first to decide between these and other hypo-

theses, but we shall show later that there is now no doubt
that the a particle is m reality a helium atom carrying two
elementary charges We may consequently regard the a rays

as a stream of helium atoms which are projected from a radio-

active substance with a high velocity The maximum velocity

of the a particle from radium is 2 x 10^ cms. per second, or one-

fifteenth of the velocity of light Although the a rays are the

least penetrating of the radiations, it will be seen that they
play an extremely important part in radioactive phenomena
They are responsible for the greater part of the ionization and
heating effects of radioactive matter and are closely connected

with the transformations occurring in them
Under ordinary experimental conditions the greater part

of the ionization observed in a gas is due to the a particles

This ionization due to the a rays does not extend m air at

atmospheric pressure for more than 7 cms from radium, and
8 6 cms from thorium If a screen of aluminium about 01 cms
thick IS placed over the active material, the a rays are com-
pletely absorbed, and the ionization above the scieen is then

due to the ft and y rays alone If a layer of lead about 2 mms
thick IS placed over the active material, the /? rays are stopped,

and the ionization is then due almost entirely to the penetrating

y rays. By the use of screens of suitable thickness we are

thus able to sift out the various types of rays These three

types of radiations all set up secondary radiations m passing

through matter. A pencil of ^ rays falling on matter is widely

scattered in all directions This scattered radiation is some-
times called the secondary ^ rays. The y rays give rise to

secondary rays which consist m part of scattered y rays and in

part electrons moving with a high velocity. These secondary

rays m turn produce tertiary rays and so on. The impact of

the a rays on matter sets free a number of slow moving electrons

which are very easily deflected by a magnetic or tlectric field

This type of radiation was first observed by J J Thomson,
and has been called by him the 8 rays

Emanations or Radioactive Cases —In addition to their power
of emitting penetrating radiations, the substances thorium,

actinium and radium possess another very striking and im-

portant property. Rutherford (15)10 1900 showed that thorium
compounds (especially the oxide) continuously emitted a
radioactive emanation or gas. I his emanation can be carried

away by a current of air and its properties tested apart from
the substance which produces it A little later Dorn showed
that radium possesses a similar property, while Giesel and
Debierne observed a similar effect with actinium These
emanations all possess the property of ionizing a gas and, if

sufficiently intense, of producing marked photographic and

phosphorescent action The activity of the radioactive gases

IS not permanent but disappears according to a definite law
with the time, viz the activity falls off in a geometric pro-

gression with the time The emanations are distinguished

by the different rates at which they lose their activity The
emanation of actinium is very shortlived, the time for the

activity to fall to half value, / e the period of the emanation,

being 3 7 seconds The period of the thorium emanation is

54 seconds and of the radium emanation 3 9 days. This pro-

perty of emitting an emanation is shown in a very striking

manner by actinium. A compound of actinium is wrapped in a

sheet of thin paper and laid on a screen of phosphorescent

zinc sulphide In a dark room the phosphorescence, marked
by the characteristic scintillation, is seen to extend on all sides

from the active body. A puff of air is seen to remove the

emanation and with it the greater part of the phosphorescence.

Fresh emanation immediately diffuses out and the experiment

may be repeated indefinitely. The emanations have all the

properties of radioactive gases They can be transferred from

point to point by currents of air. The emanations can be

separated from the air or other gas with which they are mixed
by the action of extreme cold Rutherford and Soddy (i6)

showed that under ordinary conditions the temperature of

condensation of the radium emanation mixed was - 150° C
The emanations are produced from the parent matter and

escape into the air under some conditions Rutherford and
Soddy (17) made a systematic examination of the emanating
power of thorium compounds under different conditions The
hydroxide emanates most freely, while in thorium nitrate,

practically none of the emanation escapes into the air Most
of the compounds of actinium emanate very freely Radium
compounds, except in very thin films, retain most of the emana-
tion in the compound The occluded emanation can m all

cases be released by solution or by heating On account of

Its very slow period of decay, the emanation of radium can be

collected like a gas and stored, when it retains its characteristic

properties for a month or more
Induced Activity —Curie (18) showed that radium possessed

another remarkable property The surface of any body placed

near radium, or still better, immersed in the emanation from
It, acquires a new property The surface after removal is

found to be strongly active Like the emanations, this induced

activity m a body decays with the time, though at quite a
different rate from the emanation itself Rutherford (19)

independently showed that thorium possessed a like property
He showed that the bodies made active behaved as if a thin

film of intensely active matter were deposited on their surface

The active matter could be partly removed by rubbing, and
could be dissolved off by strong acids. When the acid was
evaporated the active matter remained behind. It was shown
that induced activity was due to the emanations, and could not

be produced if no emanation was present We shall see that

induced activity on bodies is due to a deposit of non-gaseous

matter derived from the transformation of the emanations
Each emanation gives a distinctive active deposit which decays

at different rates The active deposit of radium, thorium and
actinium are very complex, and consist of several types of

matter Several hours after removal from the emanation the

active deposit from radium decays to half-value—26 minutes,

for actinium half-value—34 minutes, for thorium half-value

—

10 5 hours The active deposits obtained on a platinum wire

or plate are volatilized before a white heat, and are again de-

posited on the cooler bodies in the neighbourhood. Rutherford

showed that the induced activity could be concentrated on the

negative electrode in a strong electric field, indicating that the

radioactive carriers had a positive charge. The distribution

of the active deposit in a gas at low pressure has been investi-

gated in detail by Makower and Russ.

Theory of Radioactive Transformations ,—We have seen that

the radioactive bodies spontaneously and continuously emit

a great number of a and p particles In addition, new types

of radioactive matter like the emanations and active deposits
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appear, and these are quite distinct in chemical and physical

properties from the parent matter The radiating power is an
atomic property, for it is unaffected by combination of the

active element with inactive bodies, and is uninfluenced by the

most powerful chemical and physical agencies at our command
In order to explain these results, Rutherford and Soddy (20)

in 1903 put forward a simple but comprehensive theory The
atoms of radioactive matter are unstable, and each second a
definite fraction of the number of atoms present break up with
explosive violence, m most cases expelling an « or /i particle

with great velocity Taking as a simple illustration that an
a particle is expelled during the explosion, the resulting atom
has decreased in mass and possesses chemical and physical

properties entirely distinct from the parent atom A new type
of matter has thus appeared as a result of the transformation

The atoms of this new matter are again unstable and break up
in turn, the process of successive disintegration of the atom
continuing through a number of distinct stages On this view,

a substance like the radium emanation is derived from the

transformation of radium The atoms of the emanation are

far more unstable than the atoms of radium, and break up at

a much quicker rate Wc shall now consider the law of radio-

active transformation according to this theory It is experi-

mentally observed that in all simple radioactive substances,

the tensity of the radiation decreases in a geometrical pro-

gression with the time, ie I/I^ = where I is the intensity

of the radiation at any time /, I^ the initial intensity, and X
a constant Now according to this theory, the intensity of the

radiation is proportional to the number of atoms breaking up
per second From this it follows that the atoms of active

matter present decrease in a geometrical progression with the

time, t e N/N^ = r^'' where N is the number of atoms present

at a time the initial number, and A the same constant

as before Differentiating, wc have dH/dt— - AN, t e X repre-

sents the fraction of the total number of atoms present which

break up per second. The radioactive constant A has a definite

and characteristic value for each type of matter Since A is

usually a very small fraction, it is convenient to distinguish

the products by stating the time required for half the matter
to be transformed i his will be called the period of the product,

and IS numerically equal to log ,2/A As far as our observation

has gone, the law of radioactive change is applicable to all

radioactive matter without exception It appears to be an

expression of the law of probability, for the average number
breaking up per second is proportional to the number present

Viewed from this point of view, the number of atoms breaking

up per second should have a certain average value, but the

number from second to second should vary within certain

limits according to the theory of probability The theory of

this effect was first put forward by Schweidler, and has since

been verified by a number of experimenters, including Kohl-

rausch, Meyer, and Begener and H Geiger This variation

m the number of atems breaking up from moment to moment
becomes marked with weak radioactive matter, where onl> a

few atoms break up per second The variations observed are

m good agreement with those to be expected from the theory

of probability This effect does not in any wav invalidate the

law of radioactive change On an average the number of

atoms of any simple kind of matter breaking up per second is

proportional to the number present We shall now consider

how the amount of radioactive matter which is supplied at a

constant rate from a source varies with the time. For clear-

ness, we shall take the case of the production of emanation, by
radium The rate of transformation of radium is so slow

compared with that of the emanation that we may assume
without sensible error that the number of atoms of radium

breaking up per second, t e the supply of fresh emanation, is

on the average constant over the interval required Suppose

that initially radium is completely freed from emanation In

consequence of the steady supply, the amount of emanation

present increases, but not at a constant rate, for the emanation is

in turn breaking up Let q be the number of atoms of emanation

produced by the radium per second and N the number present
after an interval t, then dN/dt-=q - XN where A is the radio-
active constant of the emanation It is obvious that a steady
state will ultimately be reached when the number of atoms
of emanation supplied per second are on the average to the
atoms which break up per second If N^ be the maximum
number, ^ = AN^ Integrating the above equation, it follows

that N/Nq — If a curve be plotted with N as

ordinates and time as abscissae, it is seen that the recovery
curve IS complementary to the decay curve 'Ihe two curves
for the radium emanation period, 3 9 days, are shown in fig i,

the maximum ordinate being in each case 100
This process of production and disappearance of active

matter holds for all the radioactive bodies We shall now
consider some special cases of the variation of the amount of

active matter with time which have proved of great importance
in the analysis of radioactive changes.

() Suppose that initially the matter A is present, and this changes
into B and B into C, it is required to find the number of atoms P, Q
and R of A, B .ind C present at any subsequent time /

Let Xj X2, X3 be the constants of transformation of A B and C
respectively Suppose n be the number of atoms of A initially

present From the law of radioactive change it follows

P
dQldt^\P-\Q (I)

^/R/^f/= X2Q-X3R (2)

Substituting the value of Pin terms of n in (1 ),rfQ/^//= Xi«e-V- XjQ ;

the solution of which is of the form

where a and b are constants By substitution it is seen that

a=\J{\-\) Since Q= o when ^=o. 6= -Xi/(Xj-Xj)

Thus Q= (3)

Similarly it can be shown that

R= + (4)

where a h- c-

It wall he seen from (3), that the value of Q initially zero, increases
to a maximum and then decays

,
finally, according tc; an exponential

law, with the period of the more slowly transformed product, whether
A or B
() A primary sotircc supplies the matter A at a constant rate,

and the process has continued so long that the amounts of the
products ABC have reached a steady limiting value The primary
source is then suddenly removed It is required to find the amounts
of A, B and C remaining at any subsequent time /

In this case of equilibrium the number of particles of A
supplied per second from the source is equal to the number of particles
which change into B per second, and also of B into C This requires
the relation

»„=X,P„=X,Q„= X3R„

where P^^ Q^, are the initial number of particles of A, B, C
present, and X^ are their constants of transformation

ITsing the same quotations as in case (i) but remembering the
new initial conditions it can easily be shown that the number of

particles P, Q and R of the matter A, B and C existing at the time
t after removal are' given by

-
::

()_ Jlo
X1-X2 V Xa

. - ^ _

- C'^1^

where a-
XiXg

(Xj — X2) (X| — Xj) (Xj -- X2) (Xq ' X3) ^j(^i “ ^3) (^3 “ ^s)

The curves expressing the rate of variation of P, Q, H with time
are in these cases very different from case ( 1

)

{c) The matter A is supplied at a constant rate from a primary
source Required to find the number of particles of A, B and C
present at any time t later, when initially A, B and C were
absent

This IS a converse case from case (2) and the solutions can be

obtained from general considerations Iiiitiallv suppose A, B and
C are in equilibrium with the primary source which supplied \ at a
constant rate Ihc source is then removed and the amounts of

A, B and C vary according to the equation given in case (2) The
source after removal continues to supply A at the same rate as
before Since initially the product A was in equilibrium with the

source, and the radioactive processes are in no way changed by the
removal of the source, it is clear that the amount of A present in

the two parts in winch the matter is distributed is unchanged If

Pj be the amount of A produced by the source m the time t, and P



798 RADIOACTIVITY
the amount remaining in Hr part removed, then + where

IS the equilibrium value Thus
- P/P,

The ratio P/P^ can be written down from tlie solution given in

case (2) Similarly the corrcsjiomling values of QjQ^, R|/Ro
be at once derived It is obvious in these cases that the curve
plotted with P/P„ as onhnates and time as abscissae is comple-
nientar> to the corresponding curve with as ordinates This
simple reflation holds lor all recovc rv and decay curvt s of radioactive
products in gtntral
We have so far considered the vanation in the number of atoms

of S(uccc‘S3ive products with time when the periods of the products
are known In practice, the variation of the number of atoms is

deduced from measurements of ictivity usually made by the ckctric
method Using the same notation as before the activity of any
product IS p oportional to its rate of breaking up, tc to X,P
where P is the number of atoms present If two products are present,

the activity is the sum of two corn spending terms XjP and XjO
In practice, however, no two proibicls emit a or fi particles witli

the same velocity The difference in ionizing power oi a single

a particle from the two products h is thus to be takt n into account
If, under the cvpcnmintal conditions the ionization produced by
an a particle from the' second product is K times that from the first

product, the activity observed is proportional to ^jP-hKXoQ In

this way, it is possible to com])are the theoretical activity curves
of a mixture of products with those deduced experimentally

Analysis of Radioachve Changes —The analvsis of the suc-

cessive changes occurring in uranium, thorium, ladium and
actinium has proved a very difficult matter In order to estab-

lish the existence of a new product and to fix it^ position m
the scheme of changes, it is necessary to show (a) that the new
product has a distinctive period of decay and shows sonic dis-

tinctive physical or chemical properties
,

{b) that the product
under consideration arises directly from the product preceding

It m the scheme of changes, and is transformed into the product

succeeding it

Tn general, it has been found that each product shows some
distinctive chemical or physical behaviour which allows of its

partial or complete separation from a mixture of other products.

It must be remembered that m most cases the amount of r.idio-

active matter under examination is too ‘?mall to detect by
weight, but Its presence is inferred from its characteristic radia-

tions and rate of change In some cases, a separation may be
effected by ordinary chemical methods

,
for example thorium X

is separated from thorium by precipitation of thorium with

ammonia. The Th X remains m the filtrate and is practically

free from thorium In other cases, a separation is effected bv a
separation of a metal m the solution of active matter For
example, polonium (radium F) always comes down with bismuth
and may be separated by placing a bismuth plate m a solution

Radium C is separated from radium B by adding nickel filings

to a solution of the two Radium C is deposited on the nickel

In other cases, a partial separation may be effected by electrolysis

or by differences in volatility when heated For example,
when radium A, B and C are deposited on a platinum plate, on
heating the plate, radium B is volatilized and is deposited on any
cold surface in the neighbourhood A very striking method of

separating certain products has been recently observed depend-
ing upon the recoil oi an atom which breaks up w ith the expulsion

of an a particle The residual atom acquires sufficient velocity

in consequence of the ejection of an a particle to escape and be
deposited on bodies in the neighbourhood This is especially

marked in a low vacuum This property was independently
investigated by Russ and Makower (21) and by Hahn (22)
The latter has shown that by means of the recoil, actinium C
may be obtained pure from the active deposit containing

actinium A, B and C, for B emits a rays, and actinium C is

driven from the plate by the recoil. In a similar way a new
product, thorium D, has been isolated By the recoil method,
radium B may be separated from radium A and C. The recoil

method is one of the most definite and certain methods of

settling whether an a ray product is simple or complex.
While in the majority of cases the products break up either

with the emission of a or jS particles, some products have been
observed which do not emit any characteristic radiation and have
been called “ rayless products.” For example, radium D and

thorium A are changing substances which break up without

emitting either penetrating a or /Srays. They appear to emit
slow 8 rays which can only be detected by special methods.

The presence and properties of a rayless product can be easily

inferred if it is transformed into a product emitting a radiation,

for the variation m activity of the latter affords a method of

determining the amount of the parent product present The
distinction betw^een a “ ray ” and a “ rayless ” product is not

clear It may be that the atom of a rayless product undergoes

a re-arrangement of its constituent parts giving rise to an atom
of the same mass but of different properties. Jn the case of an
a ray or li ray product, the expulsion of an a or particle affords

an obvious explanation of the appearance of a new product

with distinctive physical properties.

In the table a list of the known products of transformation

IS given In each case, the half period oi transformation is

given and the type of radiation emitted If the product emits

a rays, the range of ionization of the a particle in air is given

Table of Radioactive Pkoducts

Product,

Half Period
of

Transforma-
mat ion

Rays

Kan‘^e
of Rays
in Air m
Cms

Uranium— S X 10® years a 3 5

Uranium X 22 days ^ + y
Ionium ? a 2 S

Radium

—

1 760 years a ^ 5

Ra Emanation 3 80 days a 4 n
Radium A 3 mins a 4 83
Radium B 26 mins slow fi

Radium C IQ mins 0 1 /3^7 7 Ob
Radium D 1 7 years slow P
Radium E S days
Radium F
Radium G=*lead ^

140 days a 3 86

Thorium

—

about 10*0 yyc.
3 5

(Th 1) 5 5 years raylesb

Mcsothorium (Th 2) 6 2 hours fi f 7
Radtothonum 737 days a 3 9
Ihonum X 3 6 days a 5 7
Th Emanation 54 secs a
Thorium \ io»6 hours slow P
Thorium B 55 mins. a 5 0
Ihonum C very short a « 6
Thorium D 3 mins fi + y

Actinium

—

raylesB

Radioactinium 19*5 days a + 48
Actinium X 1 1 8 days a

Act Emanation 3 7 secs. a 5.8

Actinium A 30 mins. slow ^
Actinium B 2 IS mins. a 5

Actinium C S I mins /»+>

In each of the groups under the heading uranium, thorium and
actinium, each product is derived from the direct transformation of

the product above it

Prodtuts of Radium —Radium is transformed directly into the

emanation which in turn goes through a rapKl senes of trans-

formations called radium A, B and C. The complete analysis

of these changes has involved a large amount of work The

emanation changes first into radium A, a substance of period

3 minutes emitting only a rays. Radium A changes into radium

B, a product of period 36 minutes emitting fi rays of penetrating

power small compared with those emitted from the next product

radium C. The product radium C has proved of considerable

importance, for it not only emits very penetrating a rays and

fi rays, but is the origin of the y rays arising from radium m
equilibrium. When a wire charged negatively has been exposed

for some timem the presence of the radium emanation, it becomes
coated with an invisible film of radium A, B and C. After
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removal from the emanation for 20 minutes, radium A has

practically disappeared and the a rays arise entirely from radium

C. Radium C has proved very valuable in radioactive measure-

ments as providing an intense source of homogeneous a rays

Twenty-four hours after removal, the activity due to radium
B and C has become exceedingly small The wire, however,

still shows a very small residual activity, first noted by Mme
Curie. 1 his residual activity measured by the a rays rapidly

increases with the time and reaches a maximum m about tliree

years. The active deposit of slow change has been examined
in detail by Rutherford (2^) and by Meyer and Schweuller (24)

It has been shown to consist of three successive products called

radium J), E and F Radium D is a rayless substance of slow

period of transformation Its period lus been calculated by
Rutherford to be about 40 years, and bv Meyer and Schweidler

about 12 years Antonoff (25) fixes the period of about 17

years. Radium D changes into E, a /5 ray product of period

about 5 days, and E into F, an a ray product of period

140 days It was at first thought that radium E was complex,

but no evidence of this has been observed by Antonoff 'Ihe

product radium F is of spec lal interest, for it is identical with

polonium—the first active body separated by Mme Curie In

a similar way it has been shown that radium D is the primary

source of the activity observed in lead or “ radiolead ” separated

by Hofmann It is interesting to note what valuable results

have been obtained from an examination of the minute residual

activity observed on bodies exposed in the presence of the radium
emanation
Eadtum Emanation —Ihe radium emanation is to be regarded

as a typical radioactive product or transition element which
exists in a gaseous form It is produced from radium at a
constant rate, and is transformed into radium A and helium

Its half-period of transformation is 3 86 days. The emanation
from radium has been purified by condensing it in liquid air,

and pumping out the residual gases. Ihe volume (26) of the

emanation at normal pressure and temperature to be derived

from one gram of radium in equilibrium is about o 6 cubic milli-

metres This small quantity of gas contains inituilly more
than three-ciuarters of the total activity of the radium before

Its separation In a pure state, the emanation is 100,000 limes

as active weight for weight as pure radium. Pure emanation
m a spectrum tube gives a characteristic spectrum of bright

lines (27) The discharge in the gas is bluish in colour \\ith

continued sparking, the emanation is driven into the walls of

the tube and the electrodes Notwithstanding the minute
volume of emanation available, the boiling-point of the emana-
tion has been determined at various pressures At atmo-
spheric pressure Rutherford (28) found the boilmg-pomt to be
- 67^' C ,and Gray and Ramsay (29) 71° C Liquid emanation

appears colourless when first condensed , when the temperature
is lowered, the liquid emanation freezes, and at the temperature

of liquid air glows with a bright rose colour The density of

liquici emanation has been estimated at 5 or 6

Approximate estimates of the molecular weight of the radium
emanation were early made by diffusion methods, Ihe mole-
cular weight in most cases came out about 100, In a com-
parison by Perkins of the rate of diffusion of the emanation
with that of a monatomic vapour of high molecular weight, viz

mercury, the value deduced was 234 Since the radium atom
in breaking up gives rise to one atom of the emanation and one
atom of helium, its atomic weight should be 226-4-222.
The emanation appears to have no definite chemical properties,

and m this respect belongs to the group of inert monatomic
gases of which helium and argon are the best known examples
It IS partially soluble m water, and readily absorbed by charcoal

Thorium—The first product observed in thorium was the

emanation 1 his gives rise to the active deposit which has been

analysed by Rutherford, Miss Brooks and by Hahn, and shown
to consist of probably four products—thorium A, B, C and D.
Thorium A is a rayless product of period 10 5 hours , thorium

B an a ray product of period about one hour. The presence

of thorium C has been inferred from the two types of a rays

799
present in the active deposit, but no chemical separation of
B and C has yet been found possible. Hahn has shown that
thorium D—a ray product of period 3 minutes—can easily be
separated by the recoil method. A special interest attaches
to the product thorium X (30), which was first separated bv
Rutherford and boddy, since experiments with this substance
laid the foundation of the general theory of radioactive trans-

formations. A dose analysis of thorium has led to the separa-

tion of a number of new products Hahn (31) found that a
very active substance emitting a rays, which gave rise to thorium
X, could l^e separated from thorium minerals This active
substance, called radiothorium, has been closely examined by
Hahn and Blanc Its period of decay was found by Hahn to
be about 2 years, and by Blanc to be 737 days. From an
examination of the activity of commenial thorium nitrate of

different ages, Hahn showed that another product must be
present, which he called mesoihorium. I his is separated from
thorium with Tli X by precipitation with ammonia Thorium
IS first transiormed into the ray less product mesothorium, of

period about 5 }cars This gives rise to a /i ray product of

quick transformation, which in turn changes into radiothonum
1 his ( hanges into thorium X, and so on through a long senes

of changes When isolated m tlie pure state, radiothonum
would have an activity about a thousand times greater than
radium, but wmuld lose its activity with time with a period of

about 2 years Mesothorium, when first separated, would be
inactive, but in consequence of the production of radiothonum,
its activity would rapidly increase for several years After

reaching a maximum, it would finally decay with a period

of five years Since a large amount of thorium is separated

annually from thorium minerals, it would be of great importance
at the same time to separate the radiothonum and mesothorium
present For many purposes active preparations of these

substances would be as valuable as radium itself, and the

amount of active matter from this source w'ould be greater

than that at present available from the separation of radium from
uranium minerals.

Actinium — Ihe transformations observed m actinium are

very analogous to those in thorium Actinium itself is a ray less

product which changes into radioactinium, an « ray product
of period 19 5 days, first separated by Hahn (32) Ihis cnanges
into actinium X, of period 10 2 days, first separated by Godlcwski

(33) Actinium X is transformed into the emanation which m
turn gives rise to three further products, called actinium A, B
and C Although very active preparations of actinium have
been prepared, it htis so far not been found possible to separate

the actinium from the rare earths with which it is mixed We
do not in consequence know its atomic weight or spectrum.

Origin of Radium .—According to the transformation theory,

radium, like all other radioactive products, must be regarded

as a changing element. Preliminary calculations showed that

radium must have a period of transformation of several thousand
years Consequently in order that any radium could exist in

old minerals, the supply must be kept up by the transformation

of some other substance Since radium is always found asso-

ciated with uranium minerals, it seemed probable from the

beginning that uranium must be the primary clement from
which radium is derived If this were the case, in old minerals

which have not been altered by the action of percolating waters,

the ratio of the amount of radium to uranium m a mineral
must he a constant This must evidently be the case, for in a
state of equilibrium the rate of breaking up of radium must
equal the rate of supply of radium from uranium. If P, Q be

the number of atoms of uranium and radium respectively in

equilibrium, and A^ their constants of change, then
AoQ-A^P or Q/P =A,/A,=1VT,

where Tgand Tj are the half-periods of transformation of uranium
and radium respective!) The work of Boltwood (34), Strutt (^5)
and McCoy (36) has conclusively shown that the ratio of radium
to uranium in old minerals is a constant Boltwood and Strutt

determined the quantity of radium present in a mineral by the

emanation method, and the amount of uranium by analysis.
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In order, however, to obtain a direct proof of the genetic relation

between uranium and radium, it is necessary to show that

radium appears after some time in a uranium compound from

which all trace of radium has been initially removed It can

readily be calculated that the growth of radium should be easily

observed by the emanation method in the course of one week,

using a kilogram of uranium nitrate. Experiments of this kind

were first made by Soddy (37), but initially no definite evidence

was obtained that radium grew in the solution at all. The rate

of production of radium, if it took place at all, was certainly

less than
, ^ amount to be expected if uranium

^^ere transformed directly into radium. It thus appeared

probable that one or more products of slow period of trans-

formation existed between uranium and radium Since uranium

must be transformed through these intermediate stages before

radium appears, it is evident that the initial rate of production

of radium under these conditions might be extremely small

This conclusion has been confirmed by Soddy, who has shown
that radium does appear in the solution which has been placed

aside for several years

Since the direct parent of radium must be present in radio-

active minerals, one of the constituents separated from the

mineral must grow radium This was shown to be the case by
Boltwood (38), who found that actinium preparations produced

radium at a fairly rapid rate By the work of Rutherford and
Boltwood, it was found that the growth of radium was not due
to actinium itself, but to a new substance separated in some
cases with the actinium This new substance, which emits

a rays, was separated by Boltwood (38), and called by him
Ionium.’' It has chemical properties very similar to thorium.

Soddy has shown that the period of ionium is probably not

less than 20,000 years, indicating that ionium must exist in

uranium minerals in not less than ten times the quantity of

radium It has not yet been directly shown that uranium
produces ionium, but there can be no doubt that it does do so

Since ionium produces radium, Boltwood (38) has determined
by direct experiment that radium is half transformed m 2000

years—a number in good agreement with other data on that

subject The constant relation between uranium and radium
will only hold for old minerals where there has been no oppor-

tunity for chemical alteration or removal of its constituents

by the action of percolating water or other agencies It is

quite possible that altered minerals of no great age will not
show this constant relation It seems probable that this is

the explanation of some results of Mile Gleditsch, where the

relation between uranium and radium has been found not to

be constant for some mineral specimens

Connexion of the Radtoelements —We have already seen that

a number of slowly transforming radioactive substances, viz

polonium (radium F), radiolead (radium D) and ionium are

linked up to the uranium-radium series of transformations

Boltwood (39) has made a systematic examination of the

relative activity in the form of very thin films due to each
of the products present in the uranium-radium family The
results are shown m the following table, where the activity of

pure uranium itself is taken as unity —
Uranium 100 Radium B oo4(?)
Ionium 034 Radium C 091
Radium o 45 Radium F 0*46
Emanation o 62 Actinium and its

Radium A o «;4 products 0*28
Total activity mineral. 4 64 times uranium

Taking into account the differences in the ionization due
to an a particle from the various products, the results indicate

that uranium expels two a particles for one from each of the
other a ray products m the series of transformations. Ihis

indicates either that two particles are expelled during the
transformation of the atom of uranium, or that another a ray
product IS present which has so far not been separated from the
uranium

Although thorium is nearly always present in old uranium
minerals and uranium in thorium minerals, there does not

appear to be any radioactive connexion between these two
elements Uranium and thorium are to be regarded as two
distinct radioactive elements With regard to actinium, there

is still no definite information of its place in the scheme of

transformations. Boltwood has shown that the amount of

actinium in uranium minerals is proportional to the content

of uranium This indicates that actinium, like radium, is

in genetic connexion with uranium. On the other hand, the

activity of actinium with its series of a ray products is less than

that of radium itself or uranium In order to explain this

anomaly, Rutherford has suggested that at a certain stage of

disintegration of the uranium-radium series, the disintegration

IS complex, and two distinct kinds of matter appear, one in

much larger quantity than the other On this view, the smaller

fraction is actinium, so that the latter is a branch descendant

of the mam uranium-radium series

End Products oj Transformation —It is now definitely estab-

lished that the a particle expelled from any type of radioactive

matter is an atom of helium, so that helium is a necessary accom-

paniment of radioactive changes involving the expulsion of

a particles After the radioactive transformations have come
to an end, each of the elements uranium and thorium and
actinium should give rise to an end or final product, which
may be either a known element or some unknown element of

very slow period of transformation Supposing, as seems

probable, that the expulsion of an a particle lowers the atomic

weight of an element by four units—the atomic weight of

helium—the atomic weights of each of the products m the

uranium and radium senes can be simply calculated Since

uranium expels two a particles, the atomic weight of the next

ray product, ionium, is 238 5
-8 or 230 s The atomic weight

of radium comes out to be 266 5, a number in good agreement
with the experimental value Similarly the atomic weight of

polonium is 210 5, and that of the final product after the trans-

formation of polonium should be 206 5 This value is very

close to the atomic weight of lead, and indicates that this sub-

stance IS the final product of the transformation of radium
This suggestion was first put forward by Boltwood (40), who

has collected a large amount of evidence bearing on this subject

Since in old mmereds the transformations have been in progress

for periods of time, in some cases measured by hundreds of

millions of years, it is obvious that the end product, if a stable

element, should be an invariable companion of the radioelement

and be present in considerable quantity Boltwood has shown
that lead always occurs in radioactive minerals, and m many
cases in amount about that to be expected from their uranium
content and age It is difficult to settle definitely this very

important problem until it can be experimentally shown that

radium is transformed into lead, or, what should prove simpler

m practice, that polonium changes into helium and lead Un-
fortunately for a solution of this problem within a reasonable

time, a very large quantity of polonium would be necessary.

Mme Curie and Debierne have obtained a very active pre-

paration of polonium conta.ining about milligram of pure

polonium Rutherford and Boltwood and Curie and Debierne
have both independently shown that polonium produces helium

—a result to be expected, since it emits a particles

Production of Helium —In 1902 Rutherford and Soddy sug-

gested that the helium which is invariably found in radioactive

minerals was derived from the disintegration of radioactive

matter In 1903 Ramsay and Soddy definitely showed that

helium was produced by radium and also by its emanation
From the observed mass of the a particle, it seemed probable

from the first that the a particle was an atom of helium

This conclusion was confirmed by the work of Rutherford and
Geiger (41), who showed that the a particle was an atom of

helium carrying two unit charges of electricity In order to

prove definitely this relation, it was necessary to show that the

a particles, quite independently of the active matter from
which they were expelled, gave rise to helium This was done
by Rutherford and Royds (42), who allowed the a particles

from a large quantity of emanation to be fired through the
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very thin glass walls of the containing tube. The collected

particle gave the spectrum of helium, showing, without doubt,
that the a particle must be a helium atom.

Since the a particle is an atom of helium, all radioactive

matter which expels a particles must give rise to helium In
agreement with this, Debicrne and Giesel have shown that

actinium as well as radium produces helium Observations

of the production of helium by radium have been made by
Ramsay and Soddy, Curie and Dewar, Himstedt and others

The rate of production of helium per gram of radium was first

definitely measured by Dewar (43) His preliminary measure-

ments gave a value of 134 cubic mms of helium per >ear per

gram of radium and its products. Later observations extend-

ing over a larger interval give a rate of production about
168 cubic mms per year As a result of preliminary measure-

ments, Boltwood and Rutherford (44) have found a growth
of 163 cubic mms per year It is of interest to note that the
rate of production of helium by radium is m excellent agreement

with the value calculated theoretically From their work of

counting the particles and measuring their charge, Rutherford

and Geiger showed that the rate of production of helium should

be 11^8 cubic mms per year

Properties of the a Ray^ —We have seen that the rays are

positively charged atoms of helium projected at a high velocity,

which arc capable of penetrating through thin metal sheets

and several centimetres of air Early observations indicated

that the ionization due to a layer of radioactive matter decreased

approximately according to an exponential law with the thick-

ness of the absorbing matter placed over the active matter

The true nature of the absorption of the a rays was first

shown by Bragg and by Bragg and Kleeman (45) The active

particles projected from a thin film of active matter of one
kind have identical velocities, and are able to ionize the air

for a definite distance, termed the range ’’ of the a particle

It was found that the ionization per centimetre of path due
to a narrow pencil of a rays increases with the distance from
the active matter, at first slowly, then more rapidly, near the

end of the range After passing through a maximum value

the ionization falls off rapidly to zero The range of an a

particle m air has a definite value which can be accurately

measured If a uniform screen of matter is placed in the path
of the pencil of rays the range is reduced by a definite amount
proportional to the thickness of the screen All the a par-

ti( les have their velocity reduced by the same amount in their

passage through the screen 'I he ranges in air of the a ravs

from the various products of the radioelements have been
measured The ranges for the different products vary between
2 8 ems and 8 6 ems

Bragg has shown that the range of an a particle in different

elements is nearly proportional to the square roots of their

atomic weights Using the photographic method, Rutherford

(46) showed that the velocity V of an a particle of range R ems
in air is given by V“^K(R 4-i 25), where K is a constant In

his experiments he was unable to detect particles which had a
velocity lower than 8 8 x lo® ems per second Geiger (47),
using the scintillation method, has recently found that a
particles of still lower velocity can be detected under suitable

(onditions by the scintillations produced on a zinc sulphide

screen. He has found that the connexion between velocity

and range can be closely expressed by V^ = KR, where K is a
constant

On account of the great energy of motion of the a particle.

It was at first thought that it pursued a rectilinear path in the

gas without appreciable deflection due to its encounters with
the molecules Geiger (48) has, however, shown by the scintil-

lation method that the a particles are scattered to a marked
extent m passing through matter The scattering increases

with the atomic weight of the substance traversed, and becomes
more marked with decreasing velocity of the a particle A
small fraction of the a particles falling on a thick screen are

deflected through more than a right angle, and emerge again on
the side of incidence.

Rutherford and Geiger (49) have devised an electrical method
of counting the a particles expelled from radioactive matter.

The a particle enters through a small opening into a metal
tube containing a gas at a reduced pressure. The ionization

produced by the a particle in its passage through the gas is

magnified several thousand times by the movement of the

10ns in a strong electric field. In this way, the entrance of an
a particle into the detecting vessel is shown by a sudden and
large deflection of the measuring instrument By this method,
they determined that 34 x 10^® a particles are ejected per
second from one gram of radium itself and from each of its

a ray products in equilibrium with it By measuring the

charge on a counted number of a particles, it was found that

the a particle carries a positive charge of 9 3 x 10’^® electro-

static units From other evidence, it is known that this must
be twice the fundamental unit of charge carried by the hydrogen
atom It follows that this unit charge is 4 65 x 10"^® units.

1 his value is in good agreement with numerous recent deter-

minations of this fundamental quantity by other methods.

With this data, it is possible to calculate directly the values

of some important radioactive data Ihe calculated and
observed values are given below —

C'llculatcd Observed
Volume of the emanation m cubic milli-

metres per grain of radium
Volume of helium in cubic millimetres pro-

585 .6

duced per year per gram of radium
Heating ( fleet of radium per gram per hour

158 169

in gram calories
Half-pcnod of transformation of radium

113 US

in y'ear 1760 2000

The calculated values are in all cases m good agreement with

the experimental numbers
It IS well known from the experiments of Sir William Crookes

(50) that the a rays produce visible scintillations when they

fall on a screen of phosphorescent zinc sulphide This is shown
in the instrument called the spinthariscope By means of a
suitable microscope, the number of these scintillations on a
given area in a given time can be counted The number so-

obtamed is practically identical with the number of a particles

incident on the screen, determined by the electrical method of

counting This shows that each a particle produces a visible

flash of light when it falls on a suitable zinc sulphide screen.

The scintillations produced by a rays are observed in certain

diamonds, and their number has been counted by Regener (^i)

and the charge on each particle has been deduced Ihe latter^

was the first to employ the scintillation method for actual

counting of a particles Kinoshita has shown that the number
of a particles can also be counted by the photographic method,

and that each particle must produce a detectable effect

Absorption of Rays—We have seen that the ^ particles,

which are emitted from a number of radioactive products, carry

a negative charge and have the same small mass as the particles

constituting the cathode rays 'Ihe velocity of expulsion and
penetrating power of the jS rays vanes widely for different

products For example, the rays from radium li are very easily

absorbed, while some of the rays from radium C are of a very

penetrating type It has been found that for a single ray

product, the particles are absorbed according to an exponential

law with the thickness of matter traversed, and Hahn has made
use of this fact to isolate a number of new products It has been
generally assumed that the exponential law of absorption is a
criterion that the /S rays are all expelled at the same speed In

addition, it has been supposed that the /i particles do not

decrease much in velocity in passing through matter Wilson

has recently made experiments upon homogeneous rays, and

finds that the intensity of the radiation falls off in some cases

according to a linear rather than to an exponential law, and that

there is undoubted evidence that the particles decrease in

velocity m traversing matter Experiments upon the absorption

of P rays are greatly complicated by the scattering of the rays

in their encounters with the molecules For example, if a pencil

of p rays falls on a metal, a large fraction of the rays are scattered

XXII 26
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suffiaently to emerge on the side of incidence. This scattering

of the ^ rays has been investigated by Eve, McLennan, Schmidt,
Crowther and others It has been found that the scattermg

for difierent chemical elements is connected with their atomic

weight and their position m the periodic table McClelland and
Schmidt have given theories to account for the absorption of

P rays by matter. The whole problem ot absorption and scatter-

ing of particles by substances is very complicated, and the

question is still under active exammation and discussion. The
negative charge carried by the rays has been measured by
a number of observers It has been shown by Rutherford and
Makower that the number of 13 particles expelled per second

from one gram of radium m equilibrium is about that to be ex-

expected if each atom of the (3 ray products in breaking up
emits one /3 particle

Heat Emtsston of Radioactive Matter,—In 1903 it was shown
by Curie and I^borde (52) that a radium compound was always
hotter than the surroundmg medium, and radiated heat at a
constant rate of about 100 gram calories per hour per gram of

radium Ihe rate of evolution of heat by radium has been
measured subsequently by a number of observers Ihe latest

and most accur.^te determination by Schwcidlei and Hess, using

about half a gram of radium, gave 118 gram calories per gram
per hour (^3) 1 here is now no doubt that the evolution of

heat by radium and other radioactive matter is mainly a second-

ary phenomenon, resulting mainly from the expulsion of a

particles Since the latter have a large kinetic energy and are

easily absorbed by matter, all of these particles are stopped in

the radium itself or in the envelope surrounding it, and their

energy of motion is transformed into heat On this view, the

evolution of heat from any type of radioactive matter is pro-

portional to the kinetic energy of the expelled a particles. The
view that the heating effect of radium was a measure of the

kinetic energy of the a particles was strongly confirmed by the
experiments of Rutherford and Barnes (54) I hey showed that

the emanation and its products when removed from radium
were responsible for about three-quarters of the heating effect

of radium in equilibrium. The heating effect of the radium
emanation decayed at the same rate as its activity In addition,

it was found that the ray products, viz the emanation radium
A and radium C, each gave a heating effect approximately
proportional to their activity Measurements have been made
on the heating effect of uranium and thorium and of pitch-

blende and polonium. In each case, the evolution of heat has

been shown to be approximately a measure of the kmetic energy
of the a particles

Experiments on the evolution of heat from radium and its

emanation have brought to hght the enormous amount of

energy accompanying the transformation of radioactive matter

where a particles arc emitted. For example, the emanation

from one gram of radium m equilibrium with its products emits

heat initially at the rate of about 90 gram calones per hour

The total heat emitted during its transformation is about

12,000 gram calories Now the initial volume of the emanation

from one gram of radium is 6 cubic millimetres Consequently

one cubic centimetre of emanation during its life emits 2 x 10^

gram calones Taking the atomic weight of the emanation as

222, one gram of the emanation emits during its litc 2 x 10®

gram calones of heat This evolution of heat is enormous
compared with that emitted m any known chemical reaction.

'Fnerc is every reason to believe that the total emission of energy

from any type of radioactive matter dunng its transformation

IS of the same order of magnitude as for the emanation The
atoms of matter must consequently be regarded as containing

enormous stores of energy which are only released by the dis-

integration of the atom
A large amount of work has been done in measuring the

amount of the thorium and radium emanation m the atmo-
sphere, and m determining the quantity of radium and thorium

distributed on the surface of the earth The information

already obtained has an important bearing on geology and
atmospheric electricity

ReFerencbs —

I

H Beoquerel, Com/)<cs 1896, pp 420,

501. 550 . 689, 762, 1086, 2. Rutherford Phtl Mag, Jan 1899.
3 Mmc Curie, Compter Rtndus, 1898, 126 p iioi

,
M and Mme

Curie and G B(^"mont, th
, 1898, 127 p 1215,4 Mine Curie, xh

,

1907, 145 p 422, s Ihorpe, Proc Roy Soc
, 1908, 80 p 298,

6 Gicsol, Phy& Zftt

,

1902, 3 p 578, 7 Giesel, Annal d Phys ,

1899, 69 p. 9X , Per , 1902, p 3608 , 8 Rutherford and Boltwood,
Amer Journ Sa

,

July 190O, 9 Debieinc, Comptes Rendus,
1899, 129 p «;93 , 19Q0, 130 p 206 ,

10 Gicbtl. Bir , 1902, p 3608 ,

P 342 .
II Marckwald, tb , 1903, p 2662 ,

12 Mme Cune
and Dthierne, Comptes Rtndus, 1910, 1 50 p 386 , 1 3 Boltwood,
Amer Journ ,

May 1908 , 14 Rutherford, PAt/ A/ag., Feb 1903,
Oct. 1906, 15 Rutherford, tb , Jan 1900, 16 Rutherford and
Soddy, tb

,
May 1903 , 17 Rutherford and Soddy, tb

,
Nov 1902 ,

18 M and Mme Curie, Complex Rendus, 1899, 129 p 714, 19
Rutherford, Phtl Mag

, Jan and Feb 1900 ,
20 Rutherford and

boddy, %b ,
Sept and Nov. 1902, April and May 1903 ,

Rutherford,
Phtl Trans, 1904, 204A p 169, 21 Russ and Makower, Proc
Roy Soc , 1909 82 A p 205 ,

22 Hahn, Phys Zetl , 1909, 10 p 81 ,

23 Rutherford, Phtl Mag

,

Nov 1904. Sept 1905 , 24 Meyer
and Schweidler, Wten Per, July iqo<;

, 25. Antonoff, Phtl Mag ,

June 1910, 26. Cameron and Ramsay, Trans them boc , 1907,

p 1260 ,
Rutherford, Phtl Mag , Aug 1908 , 27 Cameron and

Ramsay, Proc Roy Soc, 1908, 8ia p 210, Rutheiford and
Royds, Phtl Mag , 1908, 16 p 313 ;

Koyds, Proc Roy Soc
, 1900,

82a p 22, Watson, tb , 1910, 83A p 50, 28. Rutherford, Phtl
Mag, 1909, 2g Gray and Ramsay, Irant Chem Soc 1909,

PP 354 . 1073 . 3^* Rutherford and boddv, Phil Mag
,
bept and

Nov 1902 , 31 Hahn, Proc Roy Sol
,
March 1905 ,

Phtl Mag
,

June 1906, tier
, 40 pp 1462. 3304, Phys Ztit

,

IQ08 9 pp 245,

246 , 32 Hahn, Phtl Mag
,

Sept 1906 , 33 Godlcwski, tb
,

July 1905 , 34. Boltwood, tb
,
April 1905 , 3^ Strutt, Trans Roy

Soc , IQ05A
, 36 McCoy, Bur , 1904, P -2O41

, 37 Soddy, Phtl,
Mag , Jum 1903, Auk 1907. Oct 190S, Jan 1909 , 38 Boltwood,
Amer Journ Set

,
Dec 190^. Oct 1907 May 1908, June 1908 ,

39 Boftwood, tb
,

April 1908 , 40 Boltwood, tb , Oct iQO«;,

Feb 1907 , 41 Rutherford and Geiger, Proc Roy Soc
, 1008, 81 a

p 141 ,
42 Rutherford and Royds, Phil Mag

,
Feb 1909 , 43 Dewar,

PfoL Roy Sot
, 1908, 81 A p 280, 19 10 83 p 404, 44 BoUwoocl

and Rutherford, Manch Lit and Phil Soc
, 1909, 54 No 6

,

41; Bragg and Klceman, Phil Mag
,
Dec 1904, Sept IQ05

, 46
Rutherford, tb , Aug 1906 . 47 Geiger, Proc Roy Soc , 1910 83A.

p 505 , 48 Geiger, th
, 1910, 83A p 492 , 49 Ruthcilord and

Geiger, th

,

1908, 8ia pp 141, 163, 50 Crookts, tb

,

190^,
c;t Regener, Verhandl d D Phys Ges , 1908, 10 p 28

,
t;2 Cutie

and Laborde, Comptes Rendus 1904, 136 p O73 53 Schweidkr
and Hess, Wten Tier, June 1908, 117, ^4 Rutherford and
Barnes, Phil Mag , Feb 1904
General treatises arc P Cune, CEuvres, 1908, E Rutherford,

Radioactive Transformations, i9o()
,
F Soddy, Interpretation of

Radium, 1909 ,
R f Strutt, Becquerel Rays and Radium, 1904 ,W Makower, Radioactive Substances, 190S , J joly, Radioactivity

and Geology, 1909 See aJso Annual Reports of the Chimical Society

(E Ru )

RADIOLARIA) so called by E Haeckel m 1862 (Polycystma,

by C G Ehrenbcrg, 1838), the name given to Marine Sarcodina,

in which the cytoplasmic body gives off numerous fine radiating

pscudopods (rarely anastomosing) from its surface, and is

provided with a chitinous “ central capsule/* surrounding

the innei part which encloses the nucleus, the inner and outer

cytoplasm communicating through cither one or three aper-

tures or numerous j>ores in the capsule The extracapsular

cytoplasm is largely transformed into a gelatinous substance

(“ calymma **), through which a gianular network of plasm

passes to form a continuous layer bearing the pseudopods at the

surface; this gelatinous layer is full of large vacuoles, “ alveoli,**

as in other pelagic Sarcodina (Heliozoa, ^ v ),
Globigerimdae,

&c
,
among Foraminifera )

The protoplasm may contain

oil-globules, pigment-grams, reserve-grams and crystals There

IS frequently a skeleton present, either of silica (pure or contain-

ing a certain amount of organic admixture), or of “ acanthin
**

(possibly a proteid, allied to vitellin, but regarded by W.
Schewiakof! as a hydrated silicate of calcium and aluminium)

,

never calcareous or arenaceous The skeleton may consist of

spicules, isolated or more or less compacted, or form a latticed

shell, which, m correlation with the greater resistance of its

substance, is of lighter and more elegant structure than m the

Foraminifera The alveoli contain a liquid, which, as shown

by Brandt, is rich in carbon dioxide, and m proportion to its

abundance may become much lighter than sea-water
;

and

possibly the gelatinous substance of the calymma is also lighter

than the medium. In Acantharia the protoplasm at the base
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of the projecting spines is often differentiated into a bundle of

fibres converging on to the spines some way up (distally) , these,

comparable to the myonemes of Infusoria {q v ), &c., and termed

myophnsks,” possibly serve to drag outwards the surface

and so extend it, with concurrent dilatation of the alveoli, and
lower the spe( ific gravity of the animal. In this group also a

thick temporary flagellum sarcoflagellum ” may be formed,

apparently by the coalescence of a number of pseudopodia

The pigmented mass or “ phaeodium ” in the ectoplasm of

Phaeodaria appears to be an excretory product, formed within

the central capsule and passing immediately outwards a similar

uniform deposit of pigmented granules occurs m the Colloid

species, Thalasstcolla nucleaia The wall of the central cap-
1

sule IS simple in the Spumellaria, but formed of two layers

m the Nassellaria and Phaeodaria In the Nassellaria the

oscule IS simply a perforated area, and a cone of differentiated

fibres m the mtracapsular cytoplasm has its base on it it is
,

termed the ‘‘ porocone,^* and the fibres may possibly be muscular

(myonemes). In Phaeodaria, the inner membrane at each oscule

is prolonged through the outer into a tube (‘' proboscis

the outer membrane of the principal oscule forms a large radially

Fig I —Thalasuc,olla \ CK, central cnpsul(
,

El\ ( xtracapsular protoplasm
,

al, alveoli, hquid-holding vacuoles
in the piotoplasm similar to those of Hehozoa, Hastigerina &r

,

ps pseudopocha Ihe minute unlettered dots are the ‘yellow
ct 11s

**

striated circular plate, the “ astropyle,’’ or “ operculum
The innermost shell of some with concentric shells may he
within the central capsule, or even within the nucleus

,
this is

due to the growth of these organs after the initial shell is formed,

so that they pass out by lobes through the latticed openings

of the embryonic shell, which lobes ultimately coalesce outside

the embryonic chamber, and so come finally to invest it (fig

ni 17) In some, a symbiosis occurs with Zooxanthella

,

Brandt, a Flagellate of the group Chrysomadincae, which
in the resting state inhabits the extracapsular cytoplasm
growing and dividing freely therein, and only (under study)
becoming free and flagellate on the death of the host (fig in

4, 6-13). The Sili( oflagellata or Dictyochidac, also possessing

a vegetable colouring matter, but with a skeleton of impure
silica (like that of Phaeodaria), may pass some of their lives in

symbiosis with Radiolaria

Living Radiolaria were first observed and partially described

by W. J Tilesius in 1803-^6 and 1814, by W Baird in 1830,
and by C G. Ehrenberg in 1831, as luminous organisms in the

sea , F y F Meyen in 1834 recognized their animaPcharacter
and the siliceous nature oftheir spicules Ehrenberg a little later

described a large number of Nassellarian skeletons under the

name of Polycystma (1838), but without more than a very
slight knowledge of a few living forms T H Huxley in 1851
made the first adequate study of the living animal, and was
followed by Joh. Muller in the same decade. E Hacckcl began
his publications m 1862, and in two enormous, abundantly
illustrated, systematic works, besides minor publications, has
dealt exhaustively with the cytology, classification and distri-

bution of the class Next in value come the contributions

of Richard Ilertwig (largely developmental), besides those of

L Cicnkowsky, Karl Brandt and A Borgert, while to h
Drcyer and V Hacker we owe valuable studies on the physical
relations of the skeleton

Our classification is taken from Haeckel.

A Spumellaria, Haeck (Peripylaea, Hertwig) Central capsule
perforated with numerous evenly distributed pores Skeleton
silueons, latticed or of detached spicules, or absent Form
homaxomc or with at least three planes of symmetry intersecting
at right angles rarely irregular or spiral, sometimes forming colonies,
I e with several central capsules in a common external cytoplasm

i)

ii

Fig II —nucyrhdtumcranwtdes.H^tck
,
x i i;o, oncofthcNasscllaiia

Entire animal as seen in the living conclition The central capsule
IS hidden by the beehive-shaped silictous shell within which it is

lodged.

I Skeleton of detached spicules, or absent
Fam I Coi LOIDKA. Skeleton absent Thalasstcolla, Hi\x\

(figs I and III I), Thalassophysa, Haeck
,

CoUozoum, Haeck. (fig in 2-5, 16),
Acti^sa, Haeck

Fam 2 Beloidba Skeleton spicular Sphaerozoxim

,

Haeck
,
Raphtdozoum, Haeck

II Skeleton latticed or Hpongy^rotieulate

Fam 3 Sphaivroidea Skeleton homaxial, sometimes
colomal Collosphaera, Mull

,
Haltomma,

Ehrb , Actvnomma, Haeck (fig in 17),
showing concentric latticed shells, the smallest
intranuclear, all connected by radial spines

,

Spongosphaeva, Haeck (fig iv 8) , fjeho-
\phaera, Haeck (fig in 14)

Fam 4 pRUNoiDEA Skeleton a prolate i4>horoid or

cylinder of circular section, somotumes con-
stricted like a dicc-box

Fam 5. Discoudea Shell flattened, of circular plan,

rarely beconung spiral

Fam 6 Larcoldfa Shell with three unequal axes,

elliptical m the plane of any two, more rarely
becoming irregular or spiral

B JLnanthaeia, Haeok Hertw )
Skeleton of

spicules of acanthin radiating from a centre, and usually twenty,
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disposed on five successive zones of four on alternating meridians,

the zones corresponding to equator, tropics and circumpolar circles

on the globe
,
pores of central capsule in scatt^ red groups

Fam I Actinklida. Spines numerous, more than
twenty, irregularly grouped Lttholophus
Haeck

,
Xtphacantha Haeck

Fam 2 Acanthonida Spines twenty, simple, usually
equal Acanthometra J Mull (hg IV tS, 7) ,

Astrolonch'^, Haeck
,

Amphilonche, Haeck
(hg HI IS)

Fam 3 Sphaerophractida Spines equal, branching
and often coalescing into a latticed shell,

homaxoiiic
Fam. 4 pRUNOPHRACTiDA Branching spines coalescing

into a latticed shell which is elongated and
elliptical 111 at least one plane

C Massellaria, Haeck (Monopylaea, Hertw
)

Silico> skeletal

Radiolana in wluch the central capsule is typically monaxonic (cone-

shaped) with a single perforate area (pore-plate) placed on the basal
face of the cone

,
the membrane of the capsule the nucleus single

,

the skeleton is extracapsular and forms a scatfold-hke or btehivt-
like structure of monaxonic form, a tripod or calthrop, a sagittal
ring, or a combination of these

Fam I Nassoidf\, Haeck Skeleton absent Cystidium
Haeck

Fam 2 Pi ECTiDA Haeck Skeleton formed of a single

branching spicule, a tripod or usually a 4-

radiate caltlirop, its brandies sometimes
reticulate Genera Plagtaia>Hha, Haeck

,

Phf>mattum, Haeck
Fam 3 Spyroidea Shell latticed around the sagittal

ring (“ cephalis **), sometimes with a lower
chamber added

Fam 4 Boiridea, Haeck Shell latticed composed of

several chambers agglomerated without dehnitt
order, a single central capsule Cr«ntra
Botryocyrtts, Haeck

,
Lithobotrys, Haeck

Fam 5 Cyrioidea, Haeck Skeleton a monaxonic or

tnradiate shell, or continuous piece (bediivc
shaped) Genera Halicalyptra Haeck

,

Eucyrtidxum, Haeck (hg ii ) ,
Carpocaviuni

Haeck (fig iv 3)

Fam 6 Stepiioidea Haeck Skeleton a sagittal ring

continuous with the branched spicule, and
sometimes growang out into other rings or
branches Gemra Acanthodesnna Haeck

,

Zygostephanus, Plaeck ,
I tthoctrcits I Heck

|

(hg IV I)

D Phaeodaria, Haeck (Tripylaea, Hertw
) Racholana of

cruciate symmetry prolonged into tubular processes with thre^'

oscula to the central capsule, one inferior, the principal, and two
symmetrically placed on either side of the opposite pole , skeleton
of spicules, a network of hollow hlamcnts or a minuttly alveolate
shell, of a combination of silica with organic substance , extra-
capsular protoplasm containing in front of the large oscule an
agglomeration of dusky purplish or greenish pigment (“phae
odium”)

Fam I Phaeocystida, Haeck Siliceous skeleton absent
or of separate needles Genera 'liilai antha
Haeck

,
Thalassoplancta, Haeck

Fam 2 Phaeosphaerida Spicules united into a

latticed shell Genera Aulosphaera Haeck
(fig IV y) , dulopli gma Hattk Lanua
cantha, Haeck

Fam 3 Phaeogromida, Haeck Shdl continuous,
traversed by fine canals or finely alveolate
provided with at least one pvlome (xenera
C hallengerta, Wyv

,
Thomson

,
/ Uh ^gromia,

Haeck
Fam 4 Phaeoconchida Shell as in Phaeosphaerida,

but of two symmetrical halves (valves) which
meet in the plane of the three osciiles (” frontal”
of Haeckel, who terms the plane of symmetry
through the shells ” sagittal ^’) Genera Con-
rhtdiunt Haeck

,
Cododendrum, Haeck

(fig IV 4)

The following passages may be repeated here from Sir E Ray
Lankestcr’s article “ Protozoa ” in the 9th edition of this

Encyclopaedia —
The important differences in the structure of the central capsule

of different Radiolana were first shown by Hertwig, who also dis-
covered that the spines of the Acanthometndea consist not of
silica but of an organic compound (but see above) In view of
this latter fact and of the peculiar numerical and architectural
features of the Acanthometrtci skeleton, it seems proper to separate
them altogether from the other Radiolana The Peripylaea may
be regarded as the starting-point of the Radiolarian pedigree, and
have given rise on the one hand to the Acanthometndea, which

Fig hi — Radiolana i Central capsule of Thalasstcolla

nucleata, Huxley, in radial section a, the large nucleus (Binncn-
blaschen) ,

h, corpuscular structures of the intracapsular proto-
plasm containing concretions , r, wall of the capsule (membranous
shell), showing the fine radial pore-canals

, d, nucleolar fibres

(chromatin substance) of the nucleus 2, 3 Collozoum
tnerme, J Muller, two different forms of colonies, of the natural

size 4 Central capsule from a colony of Collozoum tnerme,

showing the intracapsular protoplasm and nucleus, broken up
into a number of spores, the germs of swarm-spores or flagellulac

,

each encloses a crystalline rotl c, yellow cells lying in the extra-

capsular protoplasm 5 A small colony of Collozoum tnerme,
magnified 25 diameters a, alveoli (vacuoles) ol the extra-

capsular protoplasm
,

h, central capsules, each containing besides

protoplasm a large oil-globule 6-13 Yellow cells of various
Radiolana 6, normal yellow cell

, 7, 8, division with formation
of transverse septum , 9, a modified condition according to

Brandt , 10, division of a yellow cell into four
,

ii, amoeboid
condition of a yellow cell from the body of a dead Spliaerozoon

,

12, a similar cell in process of division
, 13, a yellow cell the

protoplasm of which is creeping out of its cellulose envelope
14 Hehosphacra tnermts, Haeck , living example

,
x 400 a,

nucleus
,

b, central capsule , c, siliceous basket-work skeleton.

15 Two swarm-spores (flagcllulae) of Collozoum tnerme, set free
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from such a central capsule as that drawn in 4 , each contains
a cxybtal h and a nucleus a 16 Two swarm-spores of Collo-
zoum tncrme, of the second kind, viz devoid of crystals, and of
two sizes, a macrospore and a microspore They have been set
tree from central capsules with contents of a different appearance
Ironi that drawn in 4 a, nucleus 17 Aettnomma astera-
caiUhton, Haeck

,
x 260

,
one of the Peripylaea Entire animal

m optical section a, nucleus
,

h, wall of the central capsule ,

( innermost siliceous shell enclosed in the nucleus
, middle

shell lying within the central capsule
,

c^, outer shell lying in the
extracapsular protoplasm Four radial siliceous spines holding
the three spherical shells together are seen The radial fibrilla-

tion of the protoplasm and the fine extracapsular pseudopodia are
to be noted 18 Amphilonche tne^santn!,t<;, Haeck.

,
x 200 ,

one of the Acanthometrulea Entire animal as seen living

Flo IV —Radjolana i Ltthoctrem annularis, Hertwig
,
one

of the Monopylaea Whole ammal in the living state (optical

section)
, a, nucleus ,

h, wall of the central capsule
,

c, yellow
cells , d, perforated area of the central capsule (Monopylaea)
2 Cystidium tnerme, Hertwig

,
one of the Monopylaea Living

animal An example of a Monopylaeon destitute of skeleton
a, nucleus

,
b, capsule-wall

,
c, yellow cells in the extracapsular

protoplasm 3 Carpocamum diadema, Haeck ,
optical

section of the beehive-shaped shell to show the form and position

of the protoplasmic body a, the tri-lobed nucleus
, b, the

siliceous shell
, c, oil-globules

, d, the perforate area (pore-plate)
of the central capsule 4 Coelodenarum gractlltmutn Haeck ,

living animal, complete
,
one of the iripylaea. a, the character-

istic dark pigment (phaeodiuin) surrounding the central capsuled
The peculiar branched siliceous skdeton, consisting of hollow
fibres, and the expanded pseudopodia arc seen 5 Central
capsule of one of the Tripylaea, isolati^d showing a, the nucleus ,

b, c, the inner and the outer laminae of the capsule wall
,

d, the
chief or polar aperture

,
e, e, the two secondary apertures

6, 7 Acanthometra claparedei, Haeck 7 shows the animal in
optical section, so as to exhibit the characteristic meeting of the
spines at the central point as in all Acanthoinetruka , 6 shows the
transition from the uninuclear to the multmuclear condition by
the breaking up of the largt nucleus a, small nuclei b large
fragments of the single nucleus

,
c, wall of the central capsule ,

d, extracapsular jelly (not protoplasm)
,

e, peculiar mtracapsular
yellow cells 8 Sbongosphaira streptacantha, Haeck

,
one

of the Ptripylaca Siliceous skeleton not quite completely drawn
on the right side a the spherical extracapsular shell (compare

1

fig III 17), supporting very large radial spines which are con-
nccUd by a spongy network of siliceous fibres 9 Aub>~
sphaera elegantissima Haeck

,
one of the Phaeodana Half of

the spherical siliceous skthton

retain the archaic structure of the central capsule whilst tlcv eloping
a peculiar skeleton, and on the other hand to the Monopylaea and
Phaeodana, which have modified the capsule but retained the
Siliceous skeleton

Phaeodana Monopylaea Acanthometndea

Arrhi-peripylaca

Radiolakia

" The occasional total absence of any siliceous or acanthmous
skeleton does not appear to bi a matter of classificatory importance,
since skeletal elements occur in close allies of those verv mw forms
which are totallv devoid of skekton Similarly it does not appear
to be a mattir of gieat sigmlicance that some forms (I^olycyttaria)
form colonies instcatl of the central capsuks separating from one
another after fission has occurred

‘ It IS important to note that tht skeleton of silex or acanthin
does not correspond to the shell of other Sarcodina, which appears
lather to be represented by the membranous central capsule Ihe
skeleton does however, appear to correspond to the spicules of
Heliozoa, and there is an undeniable .iffinity between such a form as
C lathnihna and the Sphaentl Peripylaea (such as Heliosphaera,
fig III 14) The Radiolana are, however, a very strongly marked
gioup, definitely separated from all other Sarcothna by the

membranous central capsule sunk in their iirotoplasm Their
differences inter st do not affect their essential structure The varia-

tions in the chtmical composition of the skeleton and in the perfora-

tion of the capsule do not appear superficially The most obvious
features m which they differ from one another relate to the form and
complexity of the skeleton a part of the organism so little character-
istic of the group that it may be wanting altogether It is not
knowm how far the form-species and form-genera which have been
distinguished in such profusion by Haeckel as the result of a study of
the skeletons are permanent (t e relatively permanent) physio-
logical species There is no doubt that verv many are local and
conditional varieties, or even merely stages of growth, of a single

Protean species The same remark applies to the species discrimin-
ated among the shell-bearing Reticulana It must not be supposed,
however, that less importance is to be attached to the distinguishing
and recording of such forms because we are not able to assert that
they are permanent species

“ 1 he i,tri anting of the granultb of the protoplasm has been observed
in the pscudopodia of Radiolana as in those of Heliozoa and
Reticulana , it has also been seen in the deeper protoplasm

, and
granules have betn definitely seen to pa*:s through tlic pores of the
central capsule from the mtracapsular to the extracapsular proto-
plasm A feeble vibrating movement of the pseudopexha has
been occasionally noticed

“ The production of swarm-spores has been observed only in

Acanthometra and in the Polycyttana and Thalassicollidae and
only in the two latter groups have any detailed observations been
made Two distinct processes of swarm-spore production have
been observed by Cienkowski, confirmed by Hertwig,— dis-

tinguished by the character of the resulting spores, which are

called ‘ crystalligerous ’ and ‘ isospores ’ (fig in 15) in the onfe

case, and ' dimorphous ' or ‘ amsospores * in the other (fig in
16) In both processes the nucleated protoplasm within the central

capsule breaks up by a more or less regular cell-division into small
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piecefl, the dotaals of the process diffonng a little in the two cases

In those imUvidimls which produce orystalligerous swarm-spores,
each spore encloKes a small crystal (iig iii 15)* On tho other han<l,

m those indivulu ila which produce dimorphous swarm-spores, the

contents of the capsule (which m both instances are set free bv its

natural lupture) are seen to consist of individuals of two sizes.

' megaspores ’ and * microspores,’ neither of which contain
crv5»tAls (hg III 16), 'Ihe further development of tho spores has
not been observer! in eithei case Both processes have been observed
in the santL species, and it is suggtsted that there is an alternation

of sexual and asexual gt aerations, the crystalliferous spores develop-
ing directly into adults, which in their turn produce in their central
capsules dimorphous swarm-spores (megaspores ami microspores),
which m a manner analogous to that observed m the Volvocinean
Flagellata copulate (permanently fuse) with one another (tho larger
with the smaller) betore iirocccding to develop The adults resulting

from tins process would, it is suggested, produce in their turn
crystalhgerous swarm-spores Unfortunately we have no observa-
tionb to support this hypothetical scheme of a life-history

** Ftiston or am^u^ntion of adult Hadiolana, whether pr(liminar\
to swarm-spore-prodaction or xndepemkntlv of it, has not bein
observed— this affording a distinction between them and Ilehozoa

** Simple fission of the central capsule of adult indivi<hials, pre-

ceded of course by nuclear hssion, and subsequently of the whole
protoplasmic mass, has been observed in scvcr.il genera of Ac?n-
thana and Phacodana, and is probably a general method of repi o-

duction in the group Tn Spumellana it gives rise to coloni il

* Polycvttanan ’ forms when the oxtracapsular protoplasm docs
not (liv ide

“ The siliceous shells of the Radiolaria are found abundantly in

certain rocks from Palaeozoic times onwards They furnish

togethei with Diatoms and Sponge spicules, the silica which has
been s« gregated as flint in the Chalk formation They art present
in (luantity (as much as 10 ^^,) in the Atlantic ooze and m th<

celebrated ‘Barbados earth’ (a Tertiary deposit) are the chief
compom nts

’*

BinLio(.R\Pifv —The most important systematic works are
those of I Haeckel Die Dadiolarun (1862-87) and the “ Report”
on the Radiolaria of the ” Challenger** Expedition (vol xvui

, 1887)
which coni uns full lists of the oleler literature Among the most
important recent slatUeswe cite K Brandt, ” Die Koloniebildendi 11

Radiolarien ” in Fauna und hhra c/cs Golfes von Ntupcl, xii (l 83 s) ,

A Borgert in Z( itschrifi f IT/ss/ n^chaftlu ho Zi)olof;ic, h (1891), anel

Zoolo^ischa Jahrbucher (Anatomic), xiu (1900), F Dreycr v\

JendLschcr Zeitschr , xix (1892), V. Hacker in Zeitsch f
Zool Kxxiii (1905) (M II \ )

RADIOMETER,. It had been remarked at various times,

amongst others by Fresnel, that bodies delicately suspended

within a partial vacuum are subject to apparent repulsion by
radiation The question was definitely investigated by Sir W.
Crookes, who had found that some delicate weighings in vacuo

were vitiated by this cause Tt appeared that a surface black-

ened so as to absorb the radiant energy directed on it ivas

rcpclkd rclati\dv to a polished surface. He lonstructed an
apparatus in illustration, which he called a radiometer or light-

mtily bv pivoting a vertical axle carrying equidistant vertical

vanes inside an exhausted glass bulb, one side of each vam
bemg blackened and tlie other side bnght, the blackened sides

all pointing the same way round the axle When the rays

of the sun or a candle, or dark nidiation from a warm body,

are incident on the vanes, the dark side of each vane is repelled

more than the bnght side, and thus the vanes are set into

rotation with accelerated speed, which becomes uniform when
the forces produced by the radiation are balanced by the

friction of the pivot and of the residual air in the globe 'Fhc

name radiometer arose from an idea that the final steady speed
of rotation might be utilized as a rough measure of the intensity

of the cxcitmg radiation

The problem of the cause of these striking and novel pheno-
mena at first produced considerable perplexity A preliminary

question was whether the mechanical impulsion was a dirc'ct

elfcet of the light, or whether the radiation only set up internal

stresses, acting m and through the residual air, between the

vanes and the walls of the enclosure. The answer to this was
found expentnentally by Artiiur SchastcT, who suspended
the whole mstrument in dehcate equilibrium, and observed
the effect of introduang the radiation If the light exerted

direct impulsion on the vanes, their motion would gradually
drag the case round after them, by reckon of the friction of

the residual air in the bulb and of the oivot On the other

hand, if the effects arose from balanced stresses set up inside

the globe by the radiation, the effects on the vanes and on the

case would be of the nature of action and reaction, so that the

establishment of motion of the vanes in one direction woule]

involve impulsion of the case m* the opposite direction
,

bul

when the motion became steady there would no longer be an)

torque either on the vancj or on the case, and the latter would

therefore come back to its previous position of cquilibnum

hnally, when the light was turned off, the decay of the motior

of the vanes w ould involve impulsion of the case in the directior

of their motion until the moment of the restoring torque arising

from the suspension of the case had absorbed the angulai

momentum in the system. Experiment showed that the lattci

prediction was what happened. The important part playce

by the residual air m the globe had also been deduced b)

Osborne Reynolds from observing that on turning off th(

light, the vanes came to rest very much sooner than the fnctior

of the pivot alone would account for
,

in fact, the rapid sul^

sidence is an illustration of Maxwell's great theoretical dis

covery that viscosity in a gas (as also diffusion both of heal

and of the gas itself) is sensibly independent of the densit)

Some phenomena of retardation in the production of the cl feet

liad led Sir G. G Stokes and Sir W. Crookes to the same genera
( onclusion.

The origin of these phenomena was recognized, anioni

the first by O Reynolds, and by P. G Tait and J. Dewar, as r

consequence of the kinetic theory of the constitution of gaseoiu

media. The temperature of a gas is measured by the meat
cnrrgy of translation of its molecules, which are independent

of each other except during the brief intervals of collision

and collision of the separate molecules with the blackenec

surface of a vane, warmed oy the radiation, imparts heat ti

them, so that they rebound from it with greater velocity thar

thev approached This increase of velocity implies an increast

of the reaction on the surface, the black side of a vane bein^

thus pressed with greater force than the bright side In an

of considerable density the mean free path of a molecule

between its collisions with other molecules, is exceeding^

small, and any such increase of gaseous pressure m front ot the

black surface would be immediately neutiahzcd by flow ol the

gas from places of high to places of low pressure. But at higl

exhaustions the free path becomes c omparable with the dimen
sions of the glass bulb, and this equalization proceeds slowl)

1 he general nature of the phenomena is thus easily understood

hut It is at a maximum «at pressuns comparable with a milh

metre of mercury, at which the Iree path is still small, th(

greater number of molecules operating m intensifying the

result. The problem of the stresses m rarefied gaseous medu
arising from inequalities of temperature, which is theieb)

opened out, involves some of the most delicate consideration*

in molecular plLysics. It remains practically as it was lefi

m 1879 by two memoirs communicated to the PJnl Tram
by Osborne Reynolds and by Clerk Maxwell d'he method o

the latter investigator was purely a prion. He assumed thai

the distnbuticjn of molecules and of their velocities, at eacl

point, was slightly modified, from the exponential law belonging;

to a uniform condition, by the gradient of temperature m the

gas (see Diffusion) Ihe hypothesis that the state was steady

so that mterchanges arising from convection and collisions o

the molecules produced no aggregate result, enabled him tc

interpret the new constants involv^ m this law of distribution

in terms of the temperature and its spacial differential co

efficients, and thence to express the components of the kinetic

stress at each point in the medium m terms of these quantities

As far as the order to which he earned the approximations—
which, however, were based on a simplifying hypotlvcSis that

tlie molecules mfluenced each other tl^ougfi mutual repuJsiom

inversely as the fifth power of their distance apart—the resull

was that the equations of motion of the gas, considered a*

subject to viscous and thermal stresses, could be satisfied b>

a state of eqiuihbrium under a modified internal pressure equal
in all eliTTprtioiira. Tf rhi* of thn ff.nrlnsfcm* h#*lfi
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the gas that is directly in contact with them, this equilibrium

would be the actual state of affairs
,

and it would follow

from the principle of Archimedes that, when extraneous forces

such as gravity are not considered, the gas would exert no
resultant force on any body immersed in it. On this ground
Maxwell inferred that the forces acting m the radiometer are

connected with gliding of the gas along the unequally heated

boundaries
,
and as the laws of this slipping, as well as the

constitution of the adjacent layer, are uncertain, the problem
becomes very intricate Such slippmg had shown itself at

high exhaustiOHvS m the experiments of A A. Kundt and E G
Warburg in 1875 on the viscosity of gases

,
its effects would be

corrected for, m general, by a slight effective addition to the

thickness of the gaseous layer.

Reynolds, in his investigation, introducing no new form

of law of distribution of velocities, uses a linear quantity,

proportional to the mean free path of the gaseous molecules,

which he takes to represent (somewhat roughly) the average

distance from which molecules directly affect, by their con-

vection, the state of the medium
,

the gas not being uniform

on account of the gradient of temperature, the change going

on at each point is calculated from the elements contributed

by the parts at this particular distance in all directions He
lays stress on the dimensional relations of the problem, pointing

out that the phenomena which occur with large vanes in highly

rarefied gas could also occur with proportionally smaller vanes

in gas at higher pressure. The results coincide with Maxwell’s

so far os above stated, though the numerical coefficients do not

agree According to Maxwell, priority m showing the ncceivsity

for slipping over the boundary rests with Reynolds, who also

discovered the cognate fact of thermal transpiration, meaning
thereby that gas travels up the gradient of temperature m a

capillary tube, owing to surface-actions, until it establishes such

a gradient of pressure (extremely minute) as will prevent further

flow In later memoirs Reynolds followed up this subject by
proceeding to establish definitions of the velocity and the

momentum and the energy at an clement of volume of the

molecular medium, with the precision necessary in order that

the dynamical equations of the medium m bulk, based in the

usual manner on these quantities alone, without directly con-

sidering thermal stresses, shall be strictly valid—a discussion

in whith the relation ot ordinary molar mechanics to the more
complete molecular theory is involved

Ot late years the peculiarities of the radiometer at higher

gas-pressures have bien very completely studied by E. F
Nichols and G F. Hull, with the result that there is a certain

pressure at which the molecular effect of the gas on a pair of

nearly \ ertical vanes is balanced by that of convection currents m
It. By thus controlling and partially eliminating the aggregate

gas-effect, they succeeded in making a small radiometer, hori-

zontally suspended, into a delicate and reliable measurer ol

the intensity of the radiation incident on it. With the ex-

perience thus gained in manipulating the vacuum, the achieve-

ment of thoroughly verifying the pressure of radiation on both

opaque and transparent bodies, in accordance with Clerk

Maxwell’s formula, has been effected {Phystcal Remew^ 1901,

and later papers) by E. F. Nichols and G. F. Hull, some months
earlier Lel:)^dew had published m the AnnaLen der Phystk a
verification for metallic vanes so thin as to avoid the gas-

action, by preventing the production of sensible difference of

temperature between the two faces by the incident radiation

(See R\diation )

More recently J. H, Poyntmg has separated the two effects

experimentally on the principle that the radiometer pressure

acts along the normal, while the radiation pressure acts along
the ray which may be directed obliquely. <J L )
RADISH) Raphanus saitvus (nat. order Cruciferae), in botany,

a fleshy-rooted annual, unknown in the wild state. Some
varieties of the wild radish, R. Rofpkamtlrutn^ however, met
with on the Mediterranean coasts, come near to it as

to suggest that it may possibly be a cultivated race of the

same species. It is very populai as a raw* salad. There arc
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two pnnapal forms, the spmdle - rooted and the turnip-

footed.

The radish succeeds in any well-worked not too heavy garden

soil, but requires a warm, sheltered situation Ihe seed is

generally sown broadcast, m beds 4 to 5 ft. wide, with alleys

between, the beds requirmg to be netted over to protect them
from birds. The earliest crop may be sown about the middle

of December, the seed-beds being at once covered with htter,

which should not be removed till the plants come up, and then

only in the daytime, and when there is no frost. If the crop

succeeds, which depends on the state of the weather, it will be

in use about the beginning of March Another sowing may be

made in January, a third early m February, if the season is a

favourable one, and still another towards the end of February,

from which time till October a small sowing should be made
every fortnight or three weeks in spring, and rather more
frequently during summer About the end of October, and

again m NovLinber, a late sowing may be made on a south border

or bank, the plants being protected in severe weather with litter

or mats 1 he winter radishes, which grow to a large size, should

be sown m the beginning of July and m August, m dnlls from
6 to 9 in. apart, the plants bemg thinned out to 5 or 6 in in

the row. The roots become fit for use during the autumn. For
winter use they should be taken up before severe frost sets m,

and stored m dry sand. Radishes, like other fleshy roots, are

attacked by insects, the most dangerous being the larvae of

several species of fly, especially the radish fly {Anthoiima

radicum) The most effectual means of destroying these is by
watering the plants with a dilute solution of carbolic acid, or

much diluted gas-water
;
or gas-lime may be sprinkled along

the rows.

Forcing obtain carlv radishes a sowing in the British Isles

should bt made about the beginning of November, and cx^ntmued
fortnightly till tlie middle or end of February

,
the crop will gener-

ally be (it for use about six weeks after sowing. The seed ^ould
be sown in light rich soil, 8 or 9 in thick, on a moderate hotbed,

or in a pit with a temperature of from ^5° tobs® Gentle waterings
must be given, and air admitted at every favourable opportunity,
but the sashes must be protected at night and in frosty weather
with straw mats or other materials Some of these crops are often

grown wnth forced potatoes The best forcing sorts are Wood’s
early frame, and the early lose globe, early dwarf-top scarlet turnip,

and early dwaxf-top white turnip.

fhost best buited for general cultivation are the following —
Sfyiudlt -rooted —Long scarlet including the sub-varitties scarlet

short-toji carlv frame scarlet and Wood’s early frame
,
long scarlet

short top, best for general crop
Furvtp-root^d —Early rose globe-sin ped, tht carhest of all

,

early dwarf-top scarlet turnip, and earlv dwarl-top white turnip
,

eailiest Erfurt scarkt, and early white short-leaved, both very
early sorts; French breakfast, olive -shaped, red luruip and
white turnip, for summer crops

Winter ior/s. — Black Spanish, white Chinese, Californian

mammoth
RADIUM (from Lat. radnis, ray), a metallic chemical element

obUmed from pitchblende, a uranium mineral, by P. and Mme
Curie and G, Bemont in 1898 ,

it was so named on account of

the intensity of the radioactive emanations which it yielded.

Its discovery was a stxiuel to H. BecquereFs observation in 1896

that certain uranium preparations emitted a radiation resem-

bling the X rays observed by Rbntgen m 1895. Like the X
rays, the Bccquerel rays are invisible ,

they both traverse thin

sheets of glass or metal, and cannot be refracted ; mcMreover,

they both ionize gases, f .c. tliey discharge a charged electroscope,

the latter, however, much more feebly than the former. Char-

acteristic, also, IS their action on a photographic plate, and the

phosphorescence which they occasion when they impinge on
2inc sulphide and some other salts. Notwithstanding these

resemblances, these two sets of rays arc not identical Mme
Curie, regarding radioactnutv - t e the emission of rays like

those just mentioned—as a property of some uAdiscovered

substance, submitted pitciiblende to a most careful analysis.

After removing the uranium, it was found that the bismuth

separated with a very active substance—polonium
;
this element

was afterwards isolated by Marckw«ld, and proved to be iden-

tical with his radiotellurium
;

that the banum couki be
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separated with another active substance—radium, whilst a third

fraction, composed mainly of the rare earths (thorium, &c.),

yielded to Debierne another radioactive element—actinium,

which proved to be identical with the emanium of Giesel,

Another radioactive substance—ionium—was isolated from car-

notite, a uranium mineral, by B B Boltwood in 1905. Radio-
active properties have also been ascribed to other elements, e g,

thorium and lead There is more radium than any other radio-

active element, but its excessive rarity may be i^auged by the

facts than Mme Curie obtained only a fraction of a gramme of

the chloride and Giescl 2 to 3 gramme of the bromide from a

ton of uranium residues

There is a mass of evidence to show that radium is to be
regarded as an element, and m general its properties resemble

those of the metals of the alkaline earths, more particular!)

barium To the bunsen flame a radium salt imparts an intense

carmine-red colour (barium gives a ^reen) The spectrum,
also, IS very characteristic The atomic weight, 2264, places

the element in a vacant position m group II of the periodic

classification, along with the alkaline earth metals

Generally speaking, the radiation is not simple Radium
itself emits three types of rays (i) the a rays, which are

regarded as positively charged helium atoms
,
these rays are

stopped by a single sheet of paper
, (2) the /3 rays, which are

identified with the cathode rays, i f as a single electron charged
negatively

,
these rays can penetrate sheets of aluminium, glass,

&c
,
several millimetres thick

;
and (3) the y rays—which are

non-electrified radiations characterised bv a high penetrating

power, I % surviving after traversing 7 cm of lead or 1 50 cm
of water In addition, radium evolves an “ emanation which
IS an extraordinarily inert gas, recalling the “ inactive ’’ gases

of the atmosphere We thus see that radium is continually

losing matter and energy as electricity
,

it is also losing energy
as heat, for, as was observed by Curie and Laborde, the tem-
perature of a radium salt is always a degree or two above that
of the atmosphere, and they estimated that a gramme of pure
radium would emit about 100 gramme-calories per hour.

The Becquerel rays have a marked chemical action on certain

substances The Curies showed that oxygen was convertible

mto ozone, and Sudborough that yellow phosphorus gave the
red modification when submitted to their influence. More
interesting are the observations of D Berthelot, F Bordas,

C Doelter and others, that the rays induce important changes
in the colours of many minerals (See Radioactivity )

The action of radium on human tissues was unknown until

1901, when. Professor Becquerel of Pans having incautiously

carried a tube in his waistcoat pocket, there appeared on the

skin within fourteen days a severe inflammation which was
known as the famous “ Becquerel burn Since that time
active investigation into the action of radium on diseased tissues

has been carried on, resulting in the establishment in Pans in

1906 of the “ Laboratoire biologique du Radium.” Similar

centres for study have been inaugurated m other countries,

notably one m London in 1909 The diseases to which the

application has been hitherto confined are paoillomata, lupus

vulgaris, epithelial tumours, syphilitic ulcers, pigmentary naevi,

angiomata, and pruritus and chronic itching of the skin
,
but

the use of radium in therapeutics is still experimental The
different vaneties of rays used are controlled by the inter-

vention of screens or filtering substances, such as silver, lead

or aluminium. Radium is analgesic and bactericidal in its action

See Radiumtheraptc, by Wickham and Degrais (1909) , Dte
therapeuttsche Wtrkung dev Radtumsirahlen, by O Lassar, in Report
of Radiology Congress, Brussels, 1906 , E Dorn, E Baumann and
S Valentiner in Phystsche Zetiung (1905) ,

Abb6 in Medical Record
(October 1907)

RADIUS^ properly a straight rod, bar or staff, the original

meanmg of the Latin word, to which also many ot the various

meanmgs seen in English were attached ;
it was thus applied

to the spokes of a wheel, to the semi-diameter of a circle or
sphere and to a ray or beam of light, “ ray ” itself coming
through the Fr rate from radius From this last sense comes

“ radiant,” radiation,” and allied words. In mathematics, a
radius is a straight line drawn from the centre to the circum-

ference of a circle or to the surface of a sphere
,
m anatomy

the name is applied to the outer one of the two bones of the

fore-arm in man or to the corresponding bone in the fore-leg of

animals It is also used in various other anatomical senses m
botany, ichthyology, entomology, &c A further application of

the term is to an area the extent of which is marked by the

length of the radius from the point which is taken as the centre
,

thus, in London, for the purpose of reckoning the fare of hackney-
carriages, the radius is taken as extending four miles in any
direction from Charing Cross

RADNOR, EARLS OF The ist earl of Radnor was John
Robartes (1606-1685), who succeeded his father, Richard

Robartes, as 2nd baron Robartes of Truro in May 1634, the

barony having been purchased under compulsion for £10,000 in

1625 family had amassed great wealth by trading in tin

and wool Educated at Exeter College, Oxford, John Robartes
fought on the side of the Parliament during the Civil War,
being present at the battle of Edgehill and at the first battle

of Newbur), and was a member ol the committee of both

kingdoms. He is said to have persuaded the earl of Essex
to make his ill-fated march into Cornwall in 1644 ,

he escaped

with the earl from Lostwithiel and was afterwards governor

of Plymouth Between the execution of Charles I and the

restoration of Charles II he took practically no part in public

life, but after 1660 he became a prominent public man, owing
his prominence partly to his influence among the Presbyterians,

and ranged himself among darendon’s enemies He was lord

deputy ot Ireland in i66c5-i66i and was lord lieutenant in 1669-

1670 , from 1661 to 1673 he was lord privy seal, and from 1679 to

1684 lord president of the council. In 1679 he was created vis-

count Bocimin and earl of Radnor, and he died at Chelsea on

the 17th ot July 1685 His eldest son, Robert, viscount Bodmin,
who was British envoy to Denmark, having predeceased his

father, the latter was succeeded as 2nd earl by his grandson,

Charles Bodvile Robartes (1660-1723), who was a member of

parliament under Charles II anci James Jl
,
and was lord

lieutenant of Cornwall from 1696 to 1705 and again from 1714
to 1723 Henry, the 3rd earl (r 1690-1741), was also a grand-

son of the ist earl, and John, the 4th earl (c 1686-1757), was
another grandson When John, whose father was Francis

Robartes (c 1650-1718), a member of parliament for over

thirty years and a musician of some repute, died unmarried in

July 1757, his titles became extinct

L^nhydrock, near Bodmin, and the other estates of the

Robartes family passed to the earPs nephews, Thomas and
George Hunt Thomas Hunt’s grandson and heir, Thomas
James Agar-Robartes (1808-1882), a grandson of an Irish peer,

James Agar, ist viscount Clifden (1734-1789), was created baron
Robartes of Lanhydrock and of Truro in 1869, after having

represented East Cornwall in seven parliaments His son and
successor, Thomas Charles Agar-Robartes, the 2nd baron
(b 1844), succeeded his kinsman as 6th viscount Clifden m
1899

In 1765 William Bouverie, 2nd viscount Folkestone (1725-

1776), son of Sir Jacob Bouverie, bart (d. 1761), of Longford,

Wiltshire, who was created viscount Folkestone in 1747, was
made earl of Radnor Descended from a Huguenot family,

William Bouverie was a member of parliament from 1747 until

he succeeded to the peerage m February 1761 He died on
the 28th of January 1776. His son and successor, Jacob,

the 2nd earl (1750-1828), who took the name of Pleydell-

Bouverie m accordance with the will of his maternal grand-

father, Sir Mark Stuart Pleydell, bart (d 1768), was the father

of William Pleydell-Bouverie, the 3rd earl (1779-1869), a
politician of some note. In 1900 his great-grandson, Jacob
Pleydell-Bouvene (b. 1868), became 6th earl of Radnon
RADNORSHIRE (Sir Faesyfed), an inland county of Wales,

bounded N by Montgomery, N E. by Shropshire, E by Here-

ford, S. and S.W by Brecknock and N W by Cardigan This

county, which is lozenge-shaped, contains 471 sq. m., and is
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consequently the smallest m area of the six South Welsh

j

counties Nearly the whole surface of Radnorshire is hilly or
j

undulating, whilst the centre is occupied by the mountainous

tract known as Radnor Forest, of which the highest point

attains an elevation of 2163 ft. Towards the S. and S.E. the

hills are less lofty, and the valleys broaden out into considerable

plains abounding in rivulets The hills for the most part

present smooth, rounded outlines, and are covered with heather,

bracken and short grass, though tracts of boggy soil in the

uplands are not uncommon. There are rich pastures and
numerous woods in the valleys of the Wye and 'Feme The
Wye Valley has long been celebrated for its beauty, while

Radnor Forest and the wild district of Cwrndauddwr present

striking views of primeval and unspoiled scenery Radnor-

shire is well supplied with water, it principal river being the

Wye (Gwy), which, after crossing the N.W. corner of the

county, forms its boundary from Rhayader onward to the

English border Salmon, trout and grayling arc plentiful,

and the Wye is consequently much frequented by anglers
,

as

are also its tributaries—the Elan (which has been utilized for

the great Birmingham reservoirs), the Ithon, the Edw or Edwy,
the Lug, the Arrow and the Somergil The Teme, which

divides Radnor from Shropshire on the N E
,

is a tributary of

the Severn All these streams are clear and rapid, and abound
m fish In the numerous rocky ravines of the mountainous
districts are found many waterfalls, of which the most celebrated

IS “ Water-break-its-Ncck,” to the W of New Radnor Omit-
ting the artificially constructed reservoirs in the valleys of the

Elan and Claerwen, the lakes of Radnorshire are represented

only by a few pools of which Llynbychlyn near Pamscastle is

the largest

Geology —Ordovician rocks occupy most of the western side of
the county, they are succeeded eastward by the bilurian formations,
the Llandovery. Wmloc k and Ludlow beds in the order here given
East of New Radnoi an inhcr of Wenlock rocks is surrounded by
Ludlow beds

,
while ot Old Radnor a ridge of very ancient rocks

appears In the soutli-east of the county Old Red Sandstone
rests upon the bilunan Between Llandrindod, where there are
saline, sulphurous and chalybeate wells, and Builth, is a disturbed
area of Ordovician strata with massts of andesitic and diabasic
Igneous rocks In the vicinity of Rhayader the strata have been
classed as the Rhayader pale shales (Tarannon), the Caban group
(Upper Llandovery), the Gwastaden group (Lower Llandovery)

,

these rest upon shales of Bala age
Chmate and Industries — I he cliniate of Radnorshire is bracing,

if somewhat bleak and the rainfall is not so heavy as in the neigh-
bouring counties of Montgomery and Brecknock, but thick dn/.zling
mists are of constant occurrence I he winters are olten very
severe, and deep snowfalls are not uncommon Good hay and
tolerable crops of cereals are raised in the valleys, and the margin
of cultivation has risi n considerably since 1880 The extensive
upland tracts, which still cover over onc-third of the total area of
the county, afford pasturage for mountain ponies and for large

flocks of sheep The quality of the wool of Radnorshire has long
been celebrated, and also the delicacy of the Welsh mutton ol the

small sheep that arc bred in this county The most important
sheep fairs are held at Rhayader, which also contains some woollen
factories There are practically no mining industries, nor are the
quarries of great value The valley of the Wye is rich in medicinal
springs, and the saline sulphur and chalybeate waters of Llan-
drindod have long been famous and profitable, and are growing in

popular esteem
Communx cations —The Central Wales branch of the London &

North-Western railway enters the county at Knighton, traverses
It by way of Llandrindod and passes into Brecknock at Builth
Road Junction on the Wye The Cambrian railway, after passing
through the N W corner of the county to Rhayader, follows the
course of the Wye, by way of Builth and Hay Two small branch
lines connect New Radnor and Presteign with the system of the
Great Western

Populatton and Admimstratwn —The area of Radnorshire
IS 301,164 acres, and the population in 1891 was 21,791, while m
1901 it had risen to 23,362 ,

an increase chiefly due to the

immigration of outside labourers to the Elan Valley waterworks
There is no existing municipal borough, although New Radnor,
now a mere village with 405 inhabitants (1901), was incorporated
in 1561 and its municipal privileges were not formally abolished

till 1883 The chief towns are Presteign (pop 124s);
Llandrindod (1827), Knighton (2139), and Rhayader (1215);

809
all, except Rhayader, being urban districts Radnorshire is

included in the South Wales circuit, and assizes are held at

Presteign, which ranks as the county town. There is no exist-

ing parliamentary borough, and the whole county returns

one member to parliament Ecclesiastically, Radnorshire is

divided into 46 parishes, of which 38 he m the diocese of

St Davids, and 8 in that of Hereford

History —The wild district of Maesyfed (a name of which the

derivation is much disputed), corresponding substantially with
the modem Radnorshire, originally formed part of the territory

of the Silures, who were vanquished by the Romans Chris-

tianity seems to have been introduced into this barren region

during the 5th and 6th centuries by itinerant Celtic missionaries,

notably by St David, St Padarn and St Cynllo Towards the

dose of the 9th century Maesyfed was absorbed into the middle

kingdom of Powys, and in the loth century it was included in the

realm of Elystan Glodrudd, prince of hferlys, or Feryilwg, who
ruled over all land lying between the Wye and Severn In the

reign of William the Conqueror, the Normans began to penetrate

into Maesyfed, where, according to Domesday Book, the king

already laid claim to Radenoure, or Radnor (a name of doubtful

meaning), in the lordship of Melenith (Moelynaidd), which was
subsequently bestowed on the Mortimer family, when castles

were erected at Old Radnor (Penygraig), New Radnor and
Cefnllys Later, the Norman invaders forced their way up the

Wye Valley, the de Breos family, lords of Elvel (Elfael), build-

ing fortresses at Pamscastle and at Colwym or Maud’s Castle

In 1188 Archbishop Baldwin, accompanied by Ranulf de Glan-
ville and Giraldus Cambrensis, entered Wales for the purpose of

preaching the Third Crusade, and was met in full state at New
Radnor by the Lord Rhys, prince of South Wales. The Wye
Valley long formed one of the debatable districts between
Welsh and Normans, and m 1282 Llewelyn ap Griffith, prince of

Wales, was at Aberedw shortly before his death in a skirmish

near Builth After the annexation of Wales by Edward I., the

district of Maesyfed remained under the immediate jurisdiction

of the Lords-Marchers, represented by the great families of

Mortimer and Todcncy During the summer of 1402 Owen
Glendower entered the Marches and raided the lands of the

young Edward Mortimer, earl of March, whilst the royal troops

were severely defeated at the battle of Bryn Gl^ near Pilleth

By the Act of Union (1536) Maesyfed was erected out of the

suppressed lordships into an English shire on the usual model
For administrative purposes itwas nowdivided into six hundreds,
and assizes were ordained to be held in alternate years at

Presteign and New Radnor The newly created county was
likewise privileged to return two members to parliament

,
one

for the county, and one for the united boroughs of New Radnor,
Rhayader, Knighton, Cefnllys and Knucklas (Cnwclas) The
parliamentary district of the Radnor boroughs was, however,

disfranchised and merged in the county representation under
the act of 1885 The shire of Radnor with its immense tracts

of sheep-walk, its absence of large towns and its sparse rural

population has always been reckoned the poorest and least

important of the Welsh counties, nor since its creation under
Henry VI 11 . has it ever played a prominent part in the national

life of Wales During the Commonwealth the local clergy'^ were
made to suffer severely under the drastic administration of

Vavasor Powell (1617-1670), himself a Radnorshire man as

a native of Knucklas Of recent years the rise of Llandrindod
as a fashionable watering-place and the construction of the
Birmingham reservoirs in the Elan Valley have tended to

increase the material prosperity of the county
Among the leading families of Radnorshire, may be mentioned

Lewis of Harpton Court
,

Baskerville of Clyro
;

Thomas
formerly Jones) of Pencerng

,
Lewis-Lloyd of Nantgwyllt,

Gwynne of Llanelwedd, and Prickard of Dderw
Antiquities —Radnorshire contains numerous memorials of

early British times, of which the entrenchment called Crug-y-
buddair m the parish of Beguildy is specially worthy of note.

Of Roman remains, the most important are those of the fortified

camp at Cwm near Llandrindod, which is believed to be identical

xxii 26 a
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With the military station of Magos or Magna The cx>urse of

Offa's Dyke (Clawdd Oha) is perceptible at various points in

the hilly regions west of Knighton and Presteign Very shght

traces exist of the man> castles erected at various times after

the Norman mvasion The parish churches of Radnorshire are

for the most part small and of rude construction, and many of

them have been modernized or rebuilt. The churches at Old
Radnor, Presteign and Llanbister, however, are interesting

edifices, and a few possess fine oaken screens, as at Llananno
and Llandeglcy There was only one monastic house of conse*

quence, the Cistercian abbey of St Mary, founded by Cadwallon

ap Madoc in 1143 in “ the long valley” of the Clywedog, six

miles cast of Rhayader, and from its site commonly called Abbey
Cwm Hir Its cxistmg rums are insignificant, but the proportions

of the church, which was 238 ft long, are still traceable The
modem mansion adjoining, known as Abbey Cwm Hir, was for

some generations the residence of the howler family, once

reputed the wealthiest in the county

Customs
y
&c.—Although in most instances the old Celtic

place-names survive throughout the western portion of the

covmty, it IS only in the wild remote distru ts of Cwmdauddwr and
St Harmon's that the Welsh tongue predominates, and m this

region some of the old Welsh superstitions linger amongst the

peasants* and shepherds of the hills In the eastern part of the

county English is spoken universally, and the manners and
customs of the inhabitants differ little from those prevailing

m the neighbouring countv of Hereford On the western side of

Radnor Poorest the modem spirit of progress has destroyed most
of the old local customs Until the beginning of the igth

century the ancient Welsh service of the pvlgain on ( hnstmas
morning was observed in Rha>acler church

,
and the same town

was formerly remarkable for an interesting ceremony, evidently

of great antiquity, whereat after a funeral each attendant

mourner was wont to throw a stone upon a certain spot near the

church with the words “ Cain ar d) ben ” (a stone on thy head)

The laying of malicious spntes by means of lighted tapers was
formerly practised in the churches of the Wye Valley , and a
curious service, commemorative of the dead and known as
“ the Month’s End,” is still observed in certain parish churches,

a month after the actual funeral has taken place The practice

of fanners and their wives or daughters nding to the local

markets on ponies, the older women sometimes knitting as they

proceed, still continuc's, and is specially characteristic of agn-

culturai life m Radnorshire

See A General Ht^tiory of the C ounfy of Radnor (compiled from the

MS of the late Rev JonathanWilliams aid other sources )( Brecknock
190S)

RADOM9 a government of Russian Poland, occupymg a
triangular space between the Vistula and the Pilica and bounded
N by the governments of Warsaw and Siedlce, E by Lublin,

b by the crownland of Austnan Galicia and the Polish govern-

ment of Kielce, and W by that of Piotrkow. The area is

4768 sq m Its southern part stretches ovei the well-wooded

Sandomir heights, a senes of short ranges of hilis, 800 to 1000 ft

in altitude, intersected by deep valleys, which, running west
and east and dramed by tributanes of the Vistula, arc excel-

lently adapted for agriculture In its central parts, the govern-

ment IS level, the soil fertile, and the surface, which is diversified

here and there with wood, is broken up by occasional spurs

(800 ft
)
of the Lysa G6ra Mountains The northern districts

consist of low, fiat tracts with undefined valleys, exposed to

frequent floods and covered over large areas with marshes

;

the basin of the Pilica, notorious for its unhealthiness, is through-
out a low marshy plain. Devonian, Carboniferous, Permian
and Triassic deposits appear in the south, Cretaceous and
Jurassic m the middle, and Tertiary m the north Extensive
tracts are covered with Glacial deposits,—the Scandinavian
erratics reaching as far south as Ilza

,
these last in their turn

are overlain by widespread post-Glacial lacustrine deposits

The dimate is cold and moist, the mean temperature for the

year being 47^*5 Fahr., for January -5® 8, and for July 77®

The Vistula skirts the goverament on the south and east, and is

an important means of communication, steamers plying as far

up as Sandomir (S^domierz) I’he Sandomir district suffers

occasionally from disastrous inundations of the river The
tributanes of the Vistula are short and small, those of the

Pilica arc sluggish streams meandering amidst marshes The
estimated population in 1906 was 932,800. The government
is divided into seven districts, the chief towns of which are

Radom, Ilza, Konskie, Kozienice, Opat6w, Opoczno and
Sandomir Out of the total area about 50 % IS under
cultivation and 28% under forests I'he principal crops

are wheat, rye, barley, oats, buck-wheat, hemp, flax and
potatoes, these last chiefly cultivated for distilleries. Gram
IS exported Live stock is kept m large numbers Manu-
factures have considerably developed of late years, the govern-

ment being rich in iron ore, while coal and zinc occur, as also

marble, gypsum, alabaster, potters’ clay and red sandstone.

The iron industry occupies more than 60,000 workmen, and
turns out annually some 100,000 tons of pig iron, 25,000 tons

of iron, and 5£;o,ooo tons of steel Ihere are several sugar-

works, tanneries, flour-mills, machinery works, distilleries,

breweries and brickworks Irade is not very extensive, the

only channel of commerce being the Vistula (P \ K J r )

RADOM, a town of Russia, capital of the government of

the same name, 100 m by rail S from Warsaw Pop 28,749,

half of whom were Jews It is one of the best built provincial

towns of Poland The church of St Wlaclaw, contemporary
with the foundation of the town, was transformed by the

Austrians into a storehouse, and subsequently by the Russian
government into a military prison The old castle is in rums,
and the old Bernardine monastery is used as barracks Radom
has sev^(ral iron and agricultural machinery works and tanneries

In 1216 it occupied the site of what is now Old Radom New
Radom was founded in 1340 by Casimir the Great, king of

Poland Here Jaclwiga w\ts elected queen of Poland m 1 382,

and here too in 1401 the first act relating to the union of Poland
with Lithuania was signed

,
the setm or diet of it;o5, where the

organ i< law of Poland was sworn by the king, was also held at

Radom vScvTral great fires, and still more the Swedish war oi

1 701-7, were the rum of the old city After the third partition

of Poland in 1795 it fell under Austrian rule
,

it was m 1815

annexed to Russia, and became chief town of the province of

Sandomir
RADOMYSL, formerly Mychek, a town of Russia, in the

government of Kiev, 31 m. W of the city of Kiev, on the
'Ictcrcv nvtr Pop 18 T54 It is a very old town, being

mentioned m 1150 ,
from 1746 to 1795 the residence of

the metropolitan of the United Greek Church It has tanneries

and flour-mills, and exports timber, corn and mushrooms
RADOWITZ, JOSEPH MARIA VON (1797 1853), Prussian

general and statesman, was born at Blankcnburg in the Haiz
Mountains, his family bemg of Hungarian origin. As a young
lieutenant in the Westphalian artillery he was wounded and
taken prisoner at the battle ot Leipzig (1812), subsequently
entered the Hanoverian service, and in 1823 that of Prussia

His promotion was rapid, and in 1830 he became chief of the
general staff of the artillery In 1836 he went as Prussian

military plenipotentiary to the federal diet at Frankfort, and
in 1842 was appointed envoy to the courts of Carlsruhe, Darm-
stadt and Nassau. He had early become an intimate friend

of the crown prince (afterwards King Frederick William IV.),

and the Prussian constitution of February 1847 was an attempt
to realize the ideas put forward by him in his Gesprache aus der

Gegenwart uher Staat und Kirche, published under the pseudonym
“ Waldheim ” in 1846 In November 1847 and March 1848
Radowitz was sent by King Frederick William to Vienna to

attempt to arrange common action for the reconstruction of

the German Confederation In the Frankfort parliament he

was leader of the extreme Right
;
and after its break-up he was

zealous in promoting the Unionist policy of Prussia, which he

defended both m the Prussian diet and in the Erfurt parliament

He was practically responsible for the foreign policy of Prussia

from May 1848 onwards, and on the 27th of September 1850
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he was appointed minister of foreign affairs He resigned,

however, on the 2nd of November, owing to the king’s refusal

to settle the difficulties with Austria by an appeal to arms.

In August 1852 he was appointed director of military educa-

tion ; but the rest of his life was devoted mainly to literary

pursuits He died on the 25th of December 1853.

Radowitz published, in addition to several political treatises,

Ikonographte der Huhgen, etn BeUfog zur Kun^ge%ck%cht» (Berlin,

1S34) and Devisen und Mottos des spatern M^ihtaUers {tb,, 1850),
His (raamnidU SchnfUn were publishorl in 5 vols at Berlin, 1852-53.

See Hassel, Joseph Marta von Radoxvitz (Berlin, 1905, &c )

RAE, JOHN (1813-1893), Scottish Arctic explorer, was born
on the 30th of vSeptember 1813, in the Orkney Islands, which

he left at an early age to study medicine at Edinburgh Uni-

versity, qualifying as a surgeon m 1833, made a voyage

m a professional capacity m one of the ships of the Hudson’s
Bay Company, and entering the service of the comixiny was
resident surgeon for ten year-* at tht'ir station at Moose Factory,

at tlie head of James Bay in '846 he made a boat-voyage

to Repulse Bay, and having wintered there, m the following

spring surveyed 700 miles of new coast-line connecting the

earlier surveys of Ross and Barry. An account of this expedi-

tion, A Narrative of an bxpedition to the Shores of the Arctic

Sea tn 1S46 and 1847, was publushed by him in 1850 During

a visit to London m 1848 he joined the expedition which was
then preparing to go out under Sir John Richardson in search

of Franklin, and in 1851, at the request of the Government
and with a very slender outfit, he travelled some 5300 miles,

much of It on foot, and explored and mappi^d 700 miles of new
cotist on the south side of Wollaston and Victoria Lands For
this achievement he received the Founder’s gold medal of the

Royal Geographical Socuty In 1853 he commanded another

boat-cxpedition which was fitted out by the Hudson’s Bay
Company, which connected the surveys of Ross with that of

Deane and Simpson, and proved King William’s Land to be

an island It was on this journey that he obtained the first

authentic news regarding the fate of Franklin, thereby winning

the reward of £x 0,000 promised by the admiralty He sub-

sequently travelled across Iceland, and in Greenland and the

northern parts of America, surveying routes for telegraph hnco

Dr Rae attributed much of his success in Arctic travel to his

adoption of the methods of the Eskimo, a people whom he

had studied very closely* He was a keen sportsman, an
accurate and scientific observer. He died at his house in London
and was bu led in the Orkney Islands

RAE BARELI, a town and district of British India, in the

Lucknow division of the United Provinces The town is on the

river Sai, 48 in S E of Lucknow, on the Oudh & Rohilkhand
railway Pop (1901) 15,880. It possesses many architectural

features, chief of which is a strong and spacious fort erected

in 1403, and constructed of bricks 2 ft. long by i ft. thick

and ij wide. Among other ancient buildings arc the mag-
nificent palace and tomb of nawab Jahan Khan, governor m
the time of Shah Jahan, and four fine mosques The town
IS an important centre of trade, and muslins and cotton doth
are woven
The District of Rae Bareli has an area of 1748 sq m

The general aspect of the district is slightly undulating, and
the country is beautifully wooded. The soil is remarkably
fertile, and the cultivation of a high dass. The principal

rivers of the district are the GangCvS and the Sai the former

skirts it for 54 miles and is everywhere navigable for boats

of 40 tons
,

the latter traverses it from N W to S E. In

X901 the population was 1,033,761, showing a slight decrease

during the decade, dhe prmapal crops are ncc, pulse, wheat,

barley, nullet and poppy. Rac Bareli town is connected
witlr Lucknow by a branch of the Oudh & Rohilkhand railway,

wlndi m 1898 was extended to Benares.

See Rae BaroU IHstnct GaseiUctf AUahabad, 1905,

RAEBURN, SIR HENRY (1756-X823), Scottish portrait-^

painter, was bom at Stockbridge, a suburb of Edinburgh, on
the 4th of March 1756, the son of a manufacturer of the city.

He was early left an orphan. Being placed in Heriot’s Hospital,

he received there the elements of a sound education, and at

the age of fifteen was apprenticed to a goldsmith m Edinburgh.
Here he had some little opportunity for the practice of the

humbler kinds of art, and various pieces of jewelry , mourning
rings, and the like, adorned with minute drawings on ivory

by his hand, are still extant. Soon he took to the production

of carefully finished miniatures ,
and. meeting with success

and patronage, he extended his practice to oil-pamting, being
all the while quite self-taught. The worthy goldsmith his

master watched the progress of his pupil with interest, gave
him every encouragement, and introduced him to David Martin,
who had been the favourite assistant of Allan Ramsay junior,

and was now the leading portrait-pamter in Edinburgh Rae-
burn received considerable assistance from Martin, and was
especially aided bv the loan of portraits to copy. Soon the

young painter had gained sufficient skill to render it advisable
that he should devote himscU exclusively to pauxting. When he

was in his twenty-second year he wa^ asked to paint the portrait

of a young lady whom he had previously observed and ^mired
when he was sketching from nature m the fields bhc was the

daughter of Peter Edgar of Bndgelands and widow of Count
Leslie The lady was speedily fascinated by the handsome and
intellectual young artist, and m a month she became his wife,

bringing him an ample fortune This early insurance against

the risks of his chosen profession did not, however, dimmish
his anxiety to excel dhe acquisition of wealth affected neither

his enthusiasm nor his industry, but rather spurred him to

greater efforts to acquire a thorough knowledge of his <raft.

After the approved fashion of artists of the tirne, it was resolved

that Raeburn should visit Italy, and he accordingly started

with his wife In London he was kindly received by Sir Joshua
Rejnolds, who gave him excellent advice as to his study ui

Rome, especially recommending to his attention the works of

Michelangelo He also offered him more substantial pecuniary
aid, which was declined as unneeded , but Raeburn earned
with him to Italy many valuable introductions from the
president of the Academv In Rome he made the acquaintance
of Gavin Hamilton, of Batoni. and of Byers hor the advice
of the last-named he used to acknowledge himself greatly

indebted, particularly for the recommendation that “ he
should never copy an object from memor\, but, from the
principal figure to the minutest accessory, hav'e it placed before

him ” After two y^ars of study in Italy he returned to Edin-
burgh m 1787, where he began a most successful career as a
portrait-paintcr. In that year he executed an admirable seated

portrait of the second Lord President Dundas.
Of his earlier portraiture we have interesting examples m

the bust-likeness of Mrs Johnstone of Baldovie and m the
three-quarter-length of Dr James Hutton, works which, if they
are somewhat timid and tentative in handling and wanting in

the trenchant brush-work and assured mastery of subsequent
productions, are full of delicacy and character. Ihe portraits

of John Clerk, Lord Eldin, and of Principal Hill of St Andrews
belong to a somewhat later period Raeburn was fortunate

in the time m which he practised portraiture, Sir Walter
Scott, Blair, Mackenzie, Woodhouseiee, Robertson, Home,
Ferguson, and Dugald Stewart were resident m Edinburgh, and
they all, along with a hast of others less celebrated, honoured
the painter’s canvases. Of his fully matured manner we could
have no finer examples than his own portrait and that of the
Rev, Sir Henry Moneneff Wellwood, the bust of Dr Wardrop
of Torbane Hill, the two full-lengths of Adam Holland of Gask,
the remarkable paintings of Lord Newton and Dr Alexander
Adam in the National Gallery of Scotland, and that of William
Macdonald of St Martin’s It was commonly believed that

Raeburn was less successful m his female than in his male
portraits, but the exquisite full-length of his wife, the smaller

likeness of Mrs R Scott Moneneff m the Scottish National

Gallery, and that of Mrs Robert Bell, and others, are sufficient

to prove that he could portray all the grace and beauty ot the

gentler sex.
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Raeburn spent his life in Edinburgh, rarely visiting the

metropolis, and then only for brief periods, thus preserving his

own sturdy individuality, it he missed the opportunity of

engrafting on it some of the fuller refinement and delicacv of

the London portraitists But though he, personally, may have

lost some of the advantages which might presumably have
resulted from closer association with the leaders of English art,

and from contact with a wider public, Scottish art certainly

gamed much from his disinclination to leave his native land.

He became the acknowledged chief of the school which was
growing up in Scotland during the earlier years of the 19th

century, and to his example and influence at a critical period

is undoubtedly due much of the striking virility by which the

work of his followers and immediate successors is distinguished

Evidences of this influence can be perceived even in the present

day His leisure was employed in athletic sports, in his garden,

and in architectural and mechanical pursuits, and so varied

were the interests that filled his life that his sitters used to say

of him, “ You would never take him for a painter till he seizes

the brush and palette ” Professional honours fell thick upon
him In 1812 he was elected president of the Society of Artists

in Edinburgh, in 1814 associate, and in the following year full

member of the Ro)al Academy. In 1822 he was knighted by
George IV and appointed His Majesty’s limner for Scotland

He died at Edinburgh on the 8th of July 1823
In his own day the portraits of Raeburn were excellently and

voluminously engraved, especially by the last members of the

great school of English mezzotint In 1876 a collection of over

300 of his works was brought together in the Royal Scottish

Academy galleries
,
m the following year a series of twelve of

his finest portraits was included m the winter exhibition of

the Royal Academy, London
,
and a volume of photographs

from his paintings was edited by Dr John Brown
Raeburn possessed all the necessary requirements of a popular

and successful portrait-painter. He had the power of producing

a telling and forcible likeness
, his productions are distinguished

by breadth of effect, by admirable force of handling, by execution

of the swiftest and most resolute sort Wilkie has recorded that,

while travelling in Spain and studving the works of Velazquez,

the brush-work of that master reminded him constantly of the
“ square touch’* of Raeburn But the portraits of Velazquez

are unsurpassable examples of tone as well as of handling, and
it IS in the former quality that Raeburn is often wanting,

possibly because his inclinations led him to study effects of

diffused light in preference to those which were strong in con-

trasts of light and shade The colour of his portraits is some-

times crude and out of relation, inclining to the use of positive

and definite local pigments, and too little perceptive of the

changeful subtleties and modifications of atmospheric effect

His draperies frequently consist of little more than two colours

—the local hue of the fabric and the black which, more or less

graduated, expresses its shadows and modelling In his flesh,

too, he wants—in all but his very best productions—the delicate

refinements of colouring which distinguish the works of the

great English portrait-painters. His faces, with all their

excellent truth of form and splendid vigour of handling, are

often hard and bricky m hue Yet, after all allowances have

been made for what deficiencies there may be in his work, his

right to a place among the greater British masters cannot be

contested. The masculine power, the vitality and the strength

of characterization which are so appaient in his paintings

entitle him to the serious attention of all lovers of fine achieve-

ment
,

and there is much to be learned from study of his

methods His sincerity and freedom from artificial graces of

style can be specially recognized, and his frank directness is

always attractive.

See Life of Sir Henry Raeburn, R A , hy his great-grandson
William Raeburn Andrew, M A Oxon (2nd ed

, 1894), which
contains some of the latest information, together with a complete
catalogue of the exhibition of 1876 There may also be consulted
Works of Sir Henry Raeburn, R A ,

with tributes by D^ohn Brown
and others, published by Andrew Elliot, Edinburgh; Tribute to the
Memory of Raeburn by Dr Andrew Duncan, the Catalogues of the

loan exhibitions in Edinburgh of 1884 and 1901 ,
and the Essay

by W E Henley

—

Sir Henry Raeburn by William Ernest Henley
(1890) with a finely produced serus of plates, printed by T & A
Constable for the now defunct Royal Association for Promotion of

the Fine Arts in Scotland But the leading work on the subject,
and the most splendidly illustrated, is Sir Henry Raeburn by Sir

Walter Armstrong, with an introduction by R A M Stevenson
and a biographical and dchcnptive catalogue by J L Caw (1901)

R,£DWALD (d. c 620), king of the East Angles, was the

son of King Tytili He became a Christian during a stay m
Kent, but on his return to East Anglia he sanctioned the

worship both of the Christian and the heathen religions. Very
little IS known about his reign, which probably began soon

after 600 For a time he recognized the overlordship of

iEthelberht, king of Kent, but he seems to have shaken off

the Kentish yoke He gained some superiority over the land

south of the Humber with the exception of Kent and is counted
among the Brctwaldas Raedwald protected the fugitive

Edwin, afterwards king of Northumbria, and in his interests

he fought a sanguinary battle with the reigning Northumbrian
king, yEthelfnth, near Retford in Nottinghamshire, where
iEthelfnth was defeated and killed in April 617 He was
followed as king of the East Angles by his son Eorpwald
See Bede, Htstoriae ei ciestashcae, edited by C Plummer (Oxford,

1896) ,
and J R Green, The Making of England (i8g7-i89c>)

RAETIA (so always in inscriptions
,

in classical MSS usually

Rhaetia), in ancient geography, a province of the Roman
Empire, bounded on the W by the country of the Helvctii,

on the E by Noricum, on the N. by Vmdehcia and on the

S by Cisalpine Gaul It thus comprised the districts occupied

in modern times by the Grisons, the greater part of Tirol, and
part of Lombardy The land was very mountainous, and the

inhabitants, when not engaged in predatory expeditions,

chiefly supported themselves by cattle-breeding and cutting

timber, little attention being paid to agriculture Some of the

valleys, however, were rich and fertile, and produced corn and
wine, the latter considered equal to any m Italy Augustus
preferred Raetian wine to any other Considerable trade was
also carried on in pitch, honey, wax and cheese Little is

known of the origin or history of the Raetians, who are described
as one of the most powerful and warlike of the Alpine tribes

It IS distinctly stated by Livy (v 33) that they were of Etruscan
origin (a view favoured by Niebuhr and Mommsen) A tradi-

tion reported by Justin (xx 5) and Pliny {Nat Hist in 24, 133)
affirmed that they were a portion of that people who had
settled in the plains of the Po and were driven into the moun-
tains by the invading Gauls, when they assumed the name of

Raetians from their leader Raetus
,
a more probable derivation,

however, is from Celtic rail, “ mountain land ” Even if their

Etruscan origin be accepted, at the time when the land became
known to the Romans, Celtic tribes were already in possession

of It and had amalgamated so completely with the original

inhabitants that, generally speaking, the Raetians of later

times may be regarded as a Celtic people, although non-Celtic

tribes (Lepontii, Euganei) were settled among them The
Raetians are first mentioned (but only incidentally) by Polybius

(xxxiv 10, 18), and little is heard of them till after the end of

the Republic There is little doubt, however, that they retained

their independence until their subjugation m 15 B c by Tiberius

and Drusus (cf Horace, Odes, iv 4 and 14) At first Ractia

formed a distinct province, but towards the end of the ist

century a d Vindclicia was added to it
,
hence Tacitus (GVr-

manta, 41) could speak of Augusta Vmdelicorum (Augsburg)

as “ a colony of the province of Raetia ” The whole province

(including Vmdehcia) was at first under a military prefect, then

under a procurator
,

it had no standing army quartered in it,

but relied on its own native troops and militia for protection

In the reign of Marcus Aurelius it was governed by the com-
mander of the Legto in Italica, Under Diocletian it formed
part of the diocese of the vtcanus Italtae^ and was subdivided into

Raetia pntna and secunda (each under a praeses), the former

corresponding to the old Raetia, the latter to Vmdehcia# The

I
boundary between them is not clearly defined, but may be
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Stated generally as a line drawn eastwards from the lacus

Brigantinus (Lake of Constance) to the river Oenus (Inn)

During the last years of the Western Empire, the land was m
a desolate condition, but its occupation by the Ostrogoths in

the time of Theodonc, who placed it under a duxy to some
extent revived its prosperity The chief towns of Raetia

(excluding Vindelicia) were Tndentum (Trent) and Curia

(Coire or Chur). It was traversed by two great lines of Roman
roads—one leading from Verona and Tndentum across the

Brenner (in which the name of the Brenni has survived) to

Oenipons (Innsbruck) and thence to Augusta Vindehcorum

,

the other from Bngantium (Bregenz) on Lake Constance, by
Coire and Chiavenna to Como and Milan

See P C Planta, Das alte Rdtien (Berlin, 1872) ,
T Mommsen

in Corpus Inscrtptionum Lahyiarum, 111 p 706 , J Marqiiardt,
Rormsche *:>taatsv(rwaltung, 1 (2nd cd

, 1081) p 288 , L Steub,
OhiV du Urbewohntr Rdtiens und ihren Zusamnu nhatig mit den
Etruskern (Munich, 184^) , J Jung, ROmer und Romanen in den
Donaulandern (Innsbruck, 1877) ,

Smith’s Diet of Griek and Roman
Geography

,
F Mommsen, The Roman Provinces (Eng trans

,

1886), 1 pp 16 lOi, 196, Mary B Peaks, 1 he General Civil and
Military Administration of Noricum and Raetia (Chicago, 1907)

RAFF, JOSEPH JOACHIM (1822-1882), German composer
and orchestral conductor, was born near Zurich, Switzerland,

on the 27th of May 1822, and educated chiefly at Schwyz Here,

under the care of the Jesuit fathers, he soon became an excellent

classical and mathematical scholar, but received scarcely

any instruction in his favourite art of music, in which, never-

theless, he made extraordinary progress through sheer force of

natural genius, developed by persevering study which no ex-

ternal obstacles could induce him to discontinue So successful

were his unaided efforts that, when in 1843 he sent some MSS
to Mendelssohn, that warm encourager of youthful talent felt

justified in at once recommending him to Breitkopf & Hartel,

the Leipzig publishers, who brought out a large selection of

his early works Soon after this he became acquainted with

Liszt, who gave him much generous encouragement. He first

became personally acquainted with Mendelssohn at Cologne
in 1846, and gave up all his other engagements lor the purpose

of following him to Leipzig, but his intention was frustrated by
the great composer’s death in 1847. After this disappoint-

ment he remained for some time at Cologne, where his attention

was alternately devoted to composition and to the preparation

of critiques for the periodical Cacilia, Ihus tar he was a self-

taught artist
,

but he felt the need of systematic instruction

so deeply that, retiring for a time Irom public life, he entered at

Stuttgart upon a long course of severe and uninterrupted

study, and with so much success that in 18*50 he appeared
before the world in the character of an accomplished and
highly cultivated musician Raff now settled for a time in

Weimar in order to be near Liszt Hans von Bulow had alread>

brought him into notice by playing his Concertsiuck for piano-

forte and orchestra in public, and the favour with which this

fine work was everywhere received encouraged him to attempt
a greater one During his stay in btuttgart he had begun
the composition of an opera entitled Komg Alfred

y

and had
good hope of securing its performance at Dresden

,
but the

political troubles with which Germany was then overwhelmed
rendered its production in the Saxon capital impossible At
Weimar he was more fortunate In due time Kontg Alfred

was produced there under Liszt’s able direction at the court

theatre with complete success
,
and later, in 1870, he wrote his

second opera, Dante Kobold, for performance at the same theatre.

A third opera, Samson, remained unstaged

Raff lived at Weimar until 1856, when he obtained a large

clientele at Wiesbaden as a teacher of the pianoforte. In 1859
he married Dons Genast, an actress of high repute, and thence-

forward devoted himself with renewed energy to the work of

composition, displaying an inexhaustible fertility of mvention
tempered by great technical skill. He resided chiefly at Wies-
baden till 1877, when he was appointed director of the Hoch-
Conservatorium at Frankfort, an office which he retained until

his death on the 25th of June 1882.

813
More than 200 of Raff’s compositions have been published, in-

cluding ten symphonies—undoubtedly his hnest works

—

quartets,
concertos, sonatas, songs, and examples of nearly every known
variety of style

,
yet he never repeats himself Notwithstanding

his strong love for the romantic school, he is never guilty of extra-
vagance, and, if in his minor works he is sometimes a little common-
place, he never descends to vulgarity His symphonies Lenore and
Im Walde are wonderful examples of musical pamting

RAFFAELLINO DEL GARBO (1466, or perhaps 1476-1524),
Florentine painter His real name was Raflaello Capponi

.

Del Garbo was a nickname, bestowed upon him seemingly
from the graceful nicety {garho) of his earlier works He has
also been called Raflaello dc Florentia, and Raflaello de Carolis.

He was a pupil of Filippino Lippi, with whom he remained till

1490, if not later He showed great facility m design, and
excited hopes which the completed body of his works fell short

of He married and had a large family
,
embarrassments and

a haphazard manner of work ensued, and finally he lapsed

into a very dejected and penurious condition Three of his

best tempera pictures arc in the Berlin Gallery, one of the

Madonna standing with her Infant between two musician-

angels, is particularly attractive We may also name the oil-

painting of the “ Resurrection ” done for the church of Monte
Ohveto, Florence, now in the academy of the same city, ordin-

arily reputed to be Rafiaellino’s masterpiece
,

the ceiling of

the Carafla Chapel in the church of the Minerva, Rome
,
and a

‘'Coronation of the Virgin” m the Louvre, whuh is a pro-

duction of much merit, though with somewhat over-studied

grace Angelo Allori was his pupil

RAFFET, DENIS AUGUSTE MARIE (1804-1860), French
illustrator and lithographer, was bom in Pans in 1804 At an
early age he was apprenticed to a wood turner, but took up the

study of art at evening classes. He became acquainted with
Cabanel, who made him apply his skill to the decoration of

china, and with Rudor, from whom he received instruction in

lithography, in the practice of which he was to rise to fame
He then entered the Lcole des Bcaux-Arts, but returned

definitely to lithography in 1830, when he produced on stone

his famous designs of “ Lutzen,” ” Waterloo,” “ Le bal,” “ La
revue ” and “ Les adieux de la garnison,” by which his reputa-
tion became immediately established Raflet’s chief works were
his lithographs of the Napoleonic campaigns, from Egypt to

Waterloo, vigorous designs that arc inspired by ardent patriotic

enthusiasm As an illustrator his activity was prodigious,

the list of works illustrated by his (ra>on amounting to about
forty-five, among which are Beranger’s poems, the History of

the Kevolution b> Thiers, the History of Napoleon by de Norvins,

the great Walter Scott by Defauconpret, the French Plutarch

and Frederic Berat’s Songs He went to Rome in 1849,
present at the siege of Rome, which he made the subject of

some lithographs, and followed the Italian campaign of 1859,
of which he left a record in his Episodes de la campagne d'ltahe

de His portraits in pencil and water-colour are full of

character He died at Genoa in i860 In 1893 a monument
by Fremiet was unveiled in the Jardin de ITnfante at the

Louvre, Pans
Ste Rafjtt, by E 1 licmimt (Pans, 1892)

RAFFLE, a special kind of lottery, in which a particular

article is put up as the prize, the winner being drawn for by
lot out of the number of those who have paid a fixed sum for

admission to the drawing
,

the total amount realized by the

sale of the tickets is supposed to approximate to the value of

the object raffled for. The word appears in English as early

as Chaucer {The Parson's Tale) where it is used in its original

sense of a game of dice, the winner being that one who threw

three dice all alike, or, next, the highest pair. The Fr. rafle,

Med Lat. rafflay was also used in the sense of a “ sweeping-off
”

of the stakes in a game
,

it has been connected with Ger raffeny

to carry off

RAFFLES, SIR THOMAS STAMFORD (1781-1826), English

administrator, founder of Singapore, was born on the 5th of

July 1781, on board a merchantman commanded by his father,

Benjamin Raffles, when off Port Morant, Jamaica. He received
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his early education at a school at Hammersmith, but when only
fourteen he obtained temporary work in the secretary’s office

of the East India Company. In 1800 he was appointed junior

clerk on the tslablishment. In 1805 the East India Company
deaded to make Penang a regular presidency, and sent out
a governor with a large staff, including Stamford Raffles, who
was appointed assistant-secretary On the eve of his departure

he married Mrs Fancourt (Olivia Mariamne Devenish), widow
of a surgeon on the Madras Establishment

,
she proved herself

a helpful wife and counsellor to her husband in his rapid rise to

fortune during the following nine years, dying prematurely in

Java m November 1814 On his way out to Penang, Raffles

began the study of the Malay language, and had mastered its

grammar before his arrival He continued his studies, finding

a congenial fellow-worker and kindred spirit in John Lej^den,

who was invalided to Penang In August x8o6 Raffles was
appointed acting secretary during the illness of that official,

and in 1807 received the full appointment In the mean-
time he had acted as Malay interpieter, which entailed heavy
and unappreciated work in addition to his regular duties In
1808 his health gave way, and he was ordered for a change
to Malacca This proved a turning-point in his career The
East India Company had decided to abandon Malacca, and
orders had been issued to dismantle it Raffles perfected his

study of Malay during his stay at this plact*, and learning from
the Malays, with whom he mixed freely, that the abandonment
of so important a position would be a grave fault, he drew up
a report explaining the great importance of Malacca, and urging
in the strongest manner its retention This report was sint

by the Penang authorities not only to London, but to the
governor-general, the earl of Minto The latter was so im-
pressed bv the report that he at once gave orders for suspending
the evacuation of Malacca, and m 1809 the company decided
to reverse its own decision When the whole question was
calmly considered in the light of subsequent events, many years

later, the verdict was that Raffles had “ prevented the alienation

of Malacca from the British Crown A direct correspondence
with Lord Minto was established by the mediation of Leyden,
who wrote to Raffles that the governor-general would be gratified

m receiving communications direct from him In June 1810
Raffles, of his own accord, proceeded to Calcutta, where Lord
Minto gave him the kindest reception. Raffles remained four
months in Calcutta, and gained the complete confidence of the

governor-general He brought Lord Mmto round to his opinion
that the conquest of the island of Java, then in the hands of

the French, was an imperative necessity To prepare the
way for the expedition, Raffles was sent to Malacca as “ agent
to the Governor-General with the Malay States ” He did
his work well and thoroughly—even to the extent of discovering
that the short and direct route to Batavia by the Qaramata
passage would be safe for the fleet In August r8i i the expedi-
tion, accompanied by Lord Minto, and with Sir Samuel Auchmuty
in command of the troops (11,000 in number, half English and
half Indian), occupied Batavia without fighting On the 25th
of the same month a battle was fought at Cornells, a few miles

south of Batavia, and resulted in a complete English victory

On the i8th of September the P'rench commander, General
Janssens, formally capitulated at Samarang, and the conquest
of the island was completed Lord Minto’s first act was to

appoint Raffles lieutenant-governor of Java. From September
1811 until his departure for England m March 1816, Raffles

ruled this large island with conspicuous success and the most
gratifying results To give only one fact m support of this

statement, he increased the revenue eightfold at the same time
that he abolushed tmnsit dues, reduced port dues to one-third
and removed the fetters imposed on trade and intercourse with
the Javanese by Dutch officialdom. In his own words, his

administration aimed at being not only without fear, but
without reproach ” He had a stiU greater ambition, which was,
in his own words, ** to make Java the centre of an Eastern
insular Empire,” and to establish the closest relations of friend-

ihiD and alliance with the Tapanese. whom he described as a

highly polished people, considerably advanced m science,

highl) inquisitive cuid full of penetration ” It 1$ interesting
to note that when another great Englishman, Rajah Brooke,
began his career m Sarawak m 1838, he announced : I go to
carry Sir Stamford Raffles’s views m Java over the whole
Archipelago.”

The policy of Raffles was based on the assumption that Java
would be retained, but for reasons of European policy it was
decided that it must be restored to Holland After his return
to England in 1816 he endeavoured to obtain a reconsideration
of the question, but the decision taken was embodied in a treaty

and beyond all possibility of modification During his stay
in England Raffles was knighted by the prince regent, published
his History of Java (1817) and discussed with Sir Joseph Banks
a project for the foundation in I^ondon of a zoological museum
and garden on the model of the Jardin des Plantes at Pans
He also married his second wife, Sophia, daughter of T. W
Hull of Co Down

, he had many children by both marriages,
but the only one to live beyond childhood was a daughter,
who died fifteen years after her father’s death, and before she
was twenty He left, therefore, no direct descendants

In November 1817 Sir Stamford quitted England on his

return to the East, where the lieutenant-governorship of Fort
Marlborough (Sumatra) had been kept in reserve for him His
administration of Sumatra, which lasted from March 1818 till

December 1823, characterized by the same breadth of view,
consistency of purpose and energy in action that had made
his government of Java remarkable He had not, however,
done with the Dutch, who, on their recovery of Java, endeavoured
to establish a complete control over the Eastern archipelago,
and to oust British trade d'his design Sir Stamford set himself
to baffle, and although he was more frequently censured than
praised by his superiors for his efforts, he had already met with
no inconsiderable success in minor matters when, by a stroke
of genius and unrivalled statecraft, he stopped for all lime the
Dutch project of a mare clausum by the acquisition and founding
of Singapore on the 29th of January 1819

In 1824 Sir Stamford returned to England, but unfortunately
the diffeicnccs between him and the East India Company had
resulted in an accumulation of disputes which placed a severe
strain on his enfeebled constitution The memorials and state-

ments that he had to compile for his own vindication would fill

a large volume, but at last the court passed (T2th of April 1826)
a formal decision m his favour It did not omit, however, to
censure him for his precipitate and unauthorized emancipation
of the Company’s slaves,” or after his death to make his widow
pay £10,000 for various items, which included the expense of
his mission to found vSingapore • Harassed as he was by these
personal affairs, he still found time to carry out his original
scheme with regard to a zoological society in London He
took the largest part m the creation of the existing society,

and his fine Sumatra collection formed its endowment He
was unanimously elected its president at the first meeting, and
by a remarkable unanimity of opinion on the part of those who
helped in the work, he has been recognized as the Founder
of the Zoological Society ” He was contemplating entering
parliamentary life when his sudden death on his birthday,
1826, ended his brilliant career at the early age of forty-five

Sir Frederick Weld, lieutenant-governor at Singapore, when
unveiling the statue of his predecessor at that place m 1887,
crystallized the thoughts of his countrymen and anticipated
the verdict of history m a single sentence * In Raffles, England
had one of her greatest sons.”

See Lady Raffle^, Memoir of Sir Thomas Stamfoid Raffles (1830)

,

D C Bouiger, L%fe of Sir Stamford Raffled (1897) .
Hugh Egerton,*

Sir Stamford Raffles (1809) . J Buckley, Records of Singapore
(1903) (DC.B.)

RAFN, KARL CHRISTIAN (1795-1864), Danish archaeo^
legist, was born in Brahesborg, Funen, on the i6th of January
1795, and died at Copenhagen on the 20th of October 1864
He IS chiefly known in connexion with the controversy as to
the question of the discovery of America by the Norsemen, his
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Views being contaaned m his chief work, Anitqutiates Amencanae
(Copenhagen, 1837). See Leif Ericsson
RAFTER} a beam in a sloping roof to which is attadied the

framework for the slatmg, tiling or other external covering I

(see Roofs). The 0 Eng. taejUr is cognate with Icel. raftr

Dan and Swed rafte or raft, a beam, which, in the special

sense of a floating collection of timbers, gives the English
“ raft.’’ The ultimate base of these words is the root fa/-, to

,

cover, seen in Gr. opo<^os, roof
I

RAGATZ, a famous watenng-place in the Swiss canton of
|

St Gall, situated on the left bank of the Rhine, and by rail
'

13!^ m N. of Coire or 61 J m S E of Zurich It stands at a

height of 1696 ft
,
at the entrance to the magnificent gorge

of the Tamina, about 3 m up which by carriage road are the

extraordmanly placed Baths of Pfafers (2247 ft ). Since 1840
the hot mineral waters of Pfafers are ccnductod m pipes to

Ragatz, which is in a more pleasant position Consequently
j

Ragatz has much increased in importance since that date In
|

1900 its native population was 1866, mainly German-speaking,

while there were 1472 Romanists to 392 Protestants The
annual number of visitors is reckoned at 30,000 In the church-

yard is the grave of the philosopher Schelling (d here in iSst)

About 2 m by road above Ragatz are the 17th-century build-

ings (now the cxintonal lunatic asylum) of the great Benedictim

abbey of Pfafers (720-1838), to which all this region belonged
,

till 1798 ,
while midway between them and Ragatz are the

i

rums oi the 14th-century castle of Wartenstein, now accessible

from Ragatz by means of a funicular railway (W A B (, )

RAGLAN, FITZROY JAMES HENRY SOMERSET, ist Baron

(1788-1855), British field marshal, was the eightli and youngest

son of Henry, 5th duke of Beaufort, by Elizabeth, daughter
of Admiral the Hon Edward Boscawen, and was born on the

30th of September 1788 His elder brother, General Lord
(Robert) Edward (Henry) Somerset (1776-1842), distinguished

himself as the leader of the Household Cavalry brigade at

Waterloo Lord Fitzroy Somerset was educated at West-
minster school, and entered the army m 1804 In 1807 he was
attached to the Hon Sir Arthur Paget’s embassy to Turkey,
and the same year he was selected to serve on the staff of Sir

Arthur Wellesley in the expedition to Copenhagen In the

following year he accompanied the same general in a like

capacity to Portugal, and during the whole of the Peninsular

War was at his right hand, first as aide-de-camp and then as

military secretary. He was wounded at Busaco, became
brevet-major after Fuentes do Onoro, accompanied the stormers

ot the 52nd light infantry as a volunteer at Ciudad Rodrigcj

and specially distinguished himself at the storming of Badajoz,
being the first to mount the breach, and afterwards showing

stead in dealing with the generals and admirals, British, French
and Turkish, who were associated with him. But the trying

wmter campaign in the Crimea also brought into prominence
defects perhaps traceable to his long connexion with the for-

malities and uniform regulations of military offices in peace

time For the hardships and sufferings of the English soldiers

in the terrible Crimean wmter before Sevastopol, owing to

failure in the commissariat, both as regards food arid clothing,

Lord Raglan and his staff were at the time severely censured

by the press and the government
;

but, while Lord Raglan
was possibly to blame m representing matters in a too sanguine

light, It afterwards appeared that the chief neglect rested with
the home authorities But this hopefulness was a shining

military quality in the midst of the despondency that settled

upon tlie allied generals after their first failures, and at Balaklava

and Inkermann he displayed the promptness and resolution of

lus youth. He was made a field marshal after Inkermann
During the trying winter of 1854-55, the sufienng he was com-
pelled to witness, the censures m great part unjust, which he

had to endure and all the manifold anxieties of the siege

seriously undermined his health, and although he found a friend

and ardent supporter m his new French colleague. Central

P^lissier {q v ), disappointment at the failure of the assault ot

the i8th of June 1855 finally broke his spirit, and very shortly

afterwards, on the 28th of June 1855, he died of dysentery

His body was brought home and interred at Badminton
His elder son having been killed at the battle of Ferozeshah

(1845), descended to his younger son Richard Henry
Fitzroy Somerset 2nd Baron Raglan (1817-1884), and subse-

quently to the latter’s son, George Fitzroy Henry Somerset,

3rd baron (b 1857), under-secretary for war 1900-2, lieutenant-

governor of the Isle of Man (1902) and a prominent militia

officer

RAGMAN ROLLS, the name given to the collection of instru-

ments by which the nobility and gentry of Scotland were com-
pelled to subscribe allegiance to Edward I of England between
the conference of Norham in May 1291 and the final award m
favour of Baliol m November 1292, and again in 1296. Of the

j

former of these records two copies were preserved m the chapter-

I

house at Westminster (now in the Record Office, London), and
! It has been printed by Kymer {Foedira, 11 542) Another copy,

I preserved originally in the Tower of London, is now also in the

Record Office The latter record, containing the various acts

of homage and fealty extorted by Edward from Bahol and others
' in the course of his progress through bcotland m the summer
of 1296 and in August at the parliament of Berwick, was

• published b> Prynne from the copy in the Tower and now in

the Record Office. Both records were printed by the Banna-
great resolution and promptitude in securing one of the gates

before the French could organize a fresh defence During thi

short period of the Bourbon rule in 1814 and 1815 he was
secretary to the English embassy at Paris On the renewal

oi the war he again became aide-de-camp and military secretary

to the duke of Wellington About this time he married Emily
Harriet, daughter of the 3rd earl of Mormngton, and Welling-
ton’s niece. At Waterloo he was wounded in the right arm
and had to undergo amputation, but he quickly learned to

wnte with his left hand, and on the conclusion of the war
resumed his duties as secretary to the embassy at Paris From
1818 to 1820, and again in 1826-29, ^ sat in the House of

Commons as member for Iruro In 1819 he was appointed
secretary to the duke of Wellington as master-general of the

ordnance, and from 1827 till the death of the duke m 1852 was
military secretary to him as commander-m^hief. He was then
appointed master-general of the ordnance, and was created

Baron Raglan In 1854 he was promoted general and appointed
to tiie command of tlie English troops sent to the Crimea (sec

Cfimean War) m co-operation with a strong French army
under Marshal St Arnaud and afterwards, up to May 1855,
under Marshal Canrobert Here the advantage of his training

under the duke of Wellington was seen in the soundness of his

generalship, and his diplomatic experience stood him in good

tyne Club in 1834. The derivation of the word '' ragman ” has

never been satisfactorily explained, but various guesses as to

Its meaning and a list of examples of its use for legal instruments

both in England and Scotland will be found in the preface

to the Bannatyne Club’s volume, and m Jamieson’s ScotUsJi

Dtctivnary, ? v “ Ragmanv” The name “ ragman roll ” survi\x3s

in the colloquial rigmarole,” a rambling, incoherent state-

ment.

The name of " Ragman has been sometimes confined to the
record of 129O of which an account is given in Calendar of Dont^
mints relating to Scotland prt^trvid in the Public Record Office, London
(1884), voL u

,
Introd

, p xxiv
;
and as to the seals see p hi and

appendix

RAG-STONE (probably equivalent to ragged ” stone), a
name given by some architectural writers to work done with
stones which ore quarried in thin pieces, such as the Horsham
sandstone, Yorkshire stone, the slate stones,

, bat this is

more properly flag or slab work By rag-stone, near London,
IS meant an exc^knt material from the neighbourhood of

Maidstone It is a very hard limestone of bluish-grey colour,

and peculiarly suited for medieval work. It is often laid as

uncoursed work, or random work (see Random), sometimes as

random coursed work and sometimes as regular ashlar 'Dhe

first method, however, is the more picturesque. (See Masonry.)
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RAGUSA (Serbo-Croatian Dubrovnik)

y

an episcopal city,

and the centre of an administrative district in Dalmatia, Austria.

Pop (1900) of town and commune, 13,174, including a garrison

of 1122. Its situation and its undisturbed atmosphere of

antiquity combine to make Ragusa by far the most picturesque

city on the Dalmatian coast. It occupies a ridge or promontory,
which juts out into the Adriatic Sea, under the bare limestone

mass of Monte Sergio Its seaward fortifications rise directly

from the water’s edge, one fort, on the north mole, standing

boldly on a tall rock almost isolated by a little inlet of the

Adriatic On the landward side a massive round tower domi-
nates the city from a still higher eminence Beyond the walls

and the deep moat, especially on the northward side towards
the port of Gravosa, are many pleasant villas, surrounded by
gardens in which the aloe, palm and cypress are conspicuous

among a number of flowering trees and shrubs Ihe island of

Lacroma lies less than half a mile to the south Between the

seaward ridge and the mountain, the Stradone, or mam street,

runs along a narrow valley which, until the 13th century,

was a marshy channel, dividing the L<itin island of Ragusa
from the Slavonic settlement of Dubrovnik, on the lower slopes

of Monte Sergio. Parallel to the Stradone, on the north, is the

Prijeki, a long, very narrow street, flanked by tall houses with

overhanging balconies, and greatly resembling a Venetian

alley Despite the havoc wrought by earthquake in 1667, the

whole city is rich m antiquarian interest It possesses one
church, of the Byzantine period, which is mentioned in 13th-

century documents as even then of great age Iwo stately

convents of the 14th century stand at the ends of the city ,

for the Franciscans were set to guard the western gate, or Porta

Pile, against the hostile Slavs, while the Dominicans kept the

eastern gate, or Porta Ploce The Franc iscan cloister is a fine

specimen of late Romanesque
,

that of the Dominicans is

hardly inferior, though of later date The Dominican church

IS approached by a sloping flagged lane, having on one

side a beautifully ornamented balustrade of the i8th century

Another 14th-century building is the Sponza, or custom-house,

from which the state derived its principal revenue A fountain

and a curious cl(Kk-tower in the Piazza, which terminates the

Stradone towards the east, were erected by Onofrio, the archi-

tect and engineer whose aqueduct, built about 1440, supplied

Ragusa with water from the neighbouring hills The Rector’s

Palace, another noteworthy example of late Romanesque,
combined with Venetian Gothic, is one of the masterpieces of

Dalmatian architecture It has a fine facade of six arches,

and the capitals of the supporting pillars are very curiously

carved Especially interesting is the figure of Aesculapius,

whose traditional birthplace was Eptdaurum or EptdauruSy

the parent city of Ragusa I'he cathedral dates from the

i8th century
,
and to the same period belongs another church,

rebuilt after a fire, but originally erected as a votive offering

after the pestilence of 1348, and dedicated to San Biagio (bt

Blaize), the patron of Ragusa, whose name and effigy con-

tinually appear on coins and buildings Among many fine pieces

of jewellers’ work preserved in the ecclesiastical treasuries may
be mentioned the silver statuette of San Biagio, and the reli-

quary which contains his skull—a 17th-century casket in filigree

and enamels with Byzantine medallions of the nth or 12th

century

The harbour of Ragusa, once one of the chief ports of

southern Europe, is too small for modern needs
,
but Gravosa

{Gruz)y a village at the mouth of the river Ombla, on the

north, is a steamship station and communicates by rail with

Herzegovina and the Bocchc di Cattaro Ragusa has thus

some transit trade with the interior Its industries include the

manufacture of liqueurs, oil, silk and leather, but Malmsey,
Its famous wine, could no longer be produced after the vine-

disease of 1852

History —The name Ragusa is of uncertain origin Con-
stantine Porphyrogemtus, m the loth century, connects its

early form, Lausa, with Aav, a “ precipice.” Jirc^ek dissents

from this view, and from the common opinion that Dubrovnik

is derived from the Slavonic dubravay woody ” The city

first became prominent during the 7th century. In 639
and 656 the flourishing Latin communities of Salona and
Epidaurum were destroyed by the Avars, and the island rock

of Ragusa was colonized by the survivors Tradition identifies

Epidaurum, whence the majority came, with the neighbouring

village of Ragusavecchia
,
but some historians, including Gclcich

,

place it on the shores of the Bocche di Cattaro Both sites

show signs of Roman occupation A colony of Slavs soon

joined the Latin settlers at Ragusa, and thus, from an early

date, the city formed a link between two great civilizations

(see Vlachs) In the 9th century it is said to have repulsed

the Saracens , in the loth it defended itself against the Naren-

tme pirates, and Simeon, tsar of the Bulgarians Some writers

consider that it submitted to Venice m 998, with the rest of

Dalmatia
,
but this is generally denied by the native historians

During the iith century an enforced alliance with the Normans
drew the republic into war with Venice and Byzantium

,
and

in the 1 2th century it was attacked by the Bosnians and Serbs

From 1205 135^ acknowledged Venetian suzerainty
,

its

chief magistrate was the Venetian count
,
and its archbishops,

who wielded much political influence, were often Venetian

nominees The constitution took shape during this period,

and the first statute-book was published in 1272 Only

patricians could hold cj)flice in the senate, grand council and
lesser council, three bodies which shared the work of govern-

ment with the count, or, after 1358, the rector Ihe ancient

popular assembly was almost obsolete before the 14th century.

Ragusan policy was usually peaceful, and disputes with other

nations were frequently arranged by a system of arbitration

called stanicum To refugees of all nations, even to those who
had been its own bitter foes, the city afforded asylum

,
and

by means of treaty and tribute it worked its way to a position

of mercantile power which Europe could hardly parallel It

was conveniently situated at the seaward end ot a great trade

route, which bifurcated at Plevlje to Byzantium and the

Danube A compact with the Turks, made in 1 370 and renewed

in the next century, saved Ragusa from the fate of its more
powerful neighbours, Servia and Byzantium, besides enabling

the Ragusan caravans to penetrate into Hungary, ( roatia,

Bosnia, Servia, Bulgaria and Rumania From 1358 to 1526

the republic was a vassal state of Hungary, and no longer

controlled by its greatest commercial rival. It acquired,

among other territories, the important ship-huilding and salt-

producing centre Stagno Grande {Ston Veltki), on the promon-
tory of Sabbioncello

,
and from 1413 to 1416 it held the islands

of Curzola, Brazza and Lesina by lease from Hungary Mean-
while, Ragusan vessels were known not only in Italy, Sicily,

Spam, Greece, the Levant and Egypt, but in the more northern

parts of Europe The English language retains in the word
“argosy” a reminiscence of the carracks of Ragusa, long

known to Englishmen as Argouse, Argusa or Aragosa, In the

16th century the Ragusan merchants went even to India and
America, but they were unable to compete with their rivals

from western Europe Many of their seamen took service

with Spam
,
and twelve of their finest ships were lost with the

Invincible Armada in 1588 After 1526 the downfall of Hun-
gary left Ragusa free

,
and about this time a great develop-

ment of art and literature, begun in the 15th century and con-

tinued into the 17th, earned for the city its title of the “South
Slavonic Athens” (See Servia, Literature) The earthquake

of 1667, which had been preceded by lesser shocks in 1520,

1521, 1536 and 1639, destroyed a considerable portion of the

city, and killed about one-fifth of the inhabitants. Only
during the Napoleonic wars did the republic regain its pros-

perity From 1800 to 1805 it was the sole Mediterranean state

remaining neutral, and thus it secured a very large share of

the carrymg trade. In 1805, however, it was seized by the

French , Napoleon deprived it of independence
; and m 1814

It was annexed to Austria.

See L Villari, The Republic of Ragusa (London. 1904), for a
thorough descnption and history, with a full bibliography, T. G
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Jackson, Dalmatia, the Quarnero and Istna (Oxford, 1887), gives

the best account of Ragusan architecture and antiquities. The
most accurate native history is G Gelcich (GeRid), Dello Svtluppo
civile di Ragusa (Ragusa, 1884) The course of Ragusan trade may
be studied in C J Jiredek, Die Handehstvassen und Bergwerke von
Serbten, (Prague, 1879), and Heyd, Htstoire du commerce du
Levant au moyen dge (Leipzig, 1885).

RAGUSA, a town of Sicily m the province of Syracuse,

70 m S W of Syracuse by rail and 32 m direct It consists

of an upper (Ragusa Supenore) and a lower town (Ragusa
Inferiore), each of which forms a separate commune. Pop.

(1906) of the former, 35,529 ;
of the latter, 866 It has some

churches with fine Gothic architecture, and is commercially

of some importance, a stone impregnated with bitumen being

quarried and prepared for use for paving slabs by being ex-

posed to the action of fire. On the hill occupied by the castle

of Ragusa Inferiore stood the ancient Hybla Heraea, a Sicel

town, under the walls of which Hippocrates of Gela fell in

491 B c A Greek settlement seems to have arisen in the neigh-

bourhood close to the present railway station, about the middle

of the 6th century b c
,
and to have disappeared at the end

of the 5th Orsi points out that the remains (cuttings in the

rock and a part of the castle wall), attributed by Freeman
(ihstory of Sicily^ 1 163) to bicel times, are in reality post-

Roman
See Orsi in Notizie digit scavt (1899), 402-418

RAHWAY, a city of Union county. New Jersey, USA in

the north-eastern part of the state, on the Rahway river

and about 20 m S W of New York City Pop (1890) 7105 ,

(1900) 7935, of whom 1345 were foreign-born
, (1905, state

census) 8649 Rahway is served by the main line of the

Pennsylvania railroad, and is connected with neighbouring

cities by electric lines. It has wide streets and attracti\c

parks, and is, to some extent, a residential suburb of New York
and other neighbouring cities It has a public library (1864),

with upwards of 17,000 volumes, and about ij m distant is

the New Jersey Reformatory (1903), to which prisoners between
the ages of sixteen and thirty may be sentenced instead of

to the State Prison. There are various manufactures Rahway
was first settled in 1720, and was named in honour of the Indian

chief Rahwack, whose tribe owned the site and the surrounding

territory
,

it was chartered as a city m 1858 For many
years Rahway was popularly known as Spanktown, and in

January 1777, during the War of Independence, a skirmish,

known as the battle of Spanktown, was fought here

RAICHUR, a town of India, in the state of Hyderabad, at

the junction of the Madras and Great Indian Peninsula railways,

351 m. N E from Madras Pop (1901) 22,16^; It gives its

name to the doab, or tract between the rivers Kistna and Tunga-
bhadra, which was the scene of much fighting between Mahom-
medans and Hindus as dtl^atablc land during the i6th century

It contains a well-preserved fort and two old mosques It is a

thriving centre of trade, with several cotton-presses

RAID, in the language of international law, an invasion

by armed forces, unauthorized and unrecc^gnized b> any state,

of the territory of a state which is at peace Piracy is the

attack on the high sea of any vessel by an armed vessel, not

authorized or recognized by any state, for the purpose of

robbery A raid for the purpose of carrying off movable
property and converting it to the use of the captors would
still be distinguishable from piracy, because it was committed
on territory subject to an exclusive territorial jurisdiction

Where the attack or invasion by an armed ship not authorized

or recognized by any state is not for the purpose of capturing

property, it is properly speaking a raid and not piracy An
attack though in time of peace, by armed forces authorized or

recognized by a regular government, is not a raid but an act

of war, there being a government responsible for the act com-
mitted. The fact of any act being authorized, not by the

supreme government, but by a chartered company, or by
its governing officer, makes no difference in international law,

the directorate of a chartered company exercising its powers
by delegation of the state under which it holds its charter

817
The acts of its armed forces cannot in reason be distinguished

from the acts of the armed forces of the state government.
Thus compensation is just as much due for them as for the

deliberate acts of the state itself, and any claim of an injured

state can only be preferred against the state to which the

company belongs. Invasion by the regular forces of a state,

or by the regular forces of its delegated authority, being an
act of war, the laws of war apply to it, and, on capture, such

forces, or any members or part of such forces, are prisoners

of war. On the other hand, the state whose subordinate

authorities commit acts of war against a friendly state has
the option of following them up as a commencement of hostilities,

or of giving satisfactory compensation to the invaded state

Where the invasion is not by forces subject to the orders of a
state, the invaded state has the right to apply its own laws

for the repression of disturbances in its territory Thus, in

the so-called Jameson Raid, the Iransvaal government had
no right to treat Dr Jameson, an officer holding his powers
under the British government, and his subordinates, as out-

laws, and It was probably so advised, and the British govern-

ment owed proper compensation for an act for the consequences

of which, under international law, it was responsible

British domestic law punishes raiding under the Foreign
Fhilistment Act 1870 (33 & 34 Vict c 90)^ SecLon ii of

this act provides as follows —“ If any person within the

limits of His Majesty^ dominions, and without the licence of

His Majesty, prepares or fits out any naval or military ex-

pedition to proceed against the dominions of any friendly

state, the following consequences shall ensue • (i) Every
person engaged m such preparation or fitting out, or assist-

ing therein, or employed in an\ capacity in such expedition,

shall be guilty of an offence against tins act, and shall be
punishable by fine and imprisonment or either of such punish-

ments, at the discretion of the Court before which the offender

is convicted; and imprisonment, if awarded, may be either

with or without hard labour (2) All ships and their equip-

ments, and all arms and munitions of war, used in or forming

part of such expedition, shall be forfeited to His Majesty
Section 12 provides for the punishment of accessaries as

principal offenders, and section 13 limits the term of imprison-

ment for any offence under the a( t to two years In the

Sandoval case (1886),“ in which Colonel Sandoval, who was
not a British subject, bought guns and ammunition and shipped

them to Antwerp, where they were put on hoard a vessel,

which afterwards made an attack on Venezuela, it was held
that the offence of fitting out and preparing an expedition

within British territory against a friendly state, under this

section, IS sufficiently constituted by the purchase of guns
and ammunition in the British Empire, and their shipment for

the purpose of being put on board a ship in a foreign port,

with knowledge of the purchaser and shipper that they arc

to be used in a hostile demonstration against such state, though
the shipper takes no part in any overt act of war, and the ship

IS not fully equipped for the expedition within any British

port Under the same section. Dr Jameson, administrator

of the British bouth Africa Company, and his confederates

were tried before the Central Criminal Court and sentenced

to different terms of imprisonment The offence committed
under a British act is, of course, that of preparing and fitting

out an expedition on British territory. Any acts subsequently
committed by any British expedition on foreign soil are beyond
the operation of domestic legislation, and fall to be dealt with

by the domestic legislation of the state within which they occur,

or by diplomacy, as the case may be (T Ba )

RAIFFEISEN, FRIEDRICH WILHELM (1818-1888), founder

of the German system of agricultural co-operative banks, was

* The preamble to the Foreign Enlistment Act 1870 stated that

its object was ** to make provision for the regulation of the conduct
of Her Majesty's subjects during the existence of hostilities between
foreign states with which Her Majesty is at peace ’* This preamble
was repealed by the Statutes Law Revision (No 2) Act 1893

* i? v Sandoval, 1886, 0 Law Times, 526
* /? V Jameson, 1896, 2 Q B

. 425
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born at Hamm on the Sieg on the 30th of March 1818, being

the son of Gottfried RuiSciscn, burgomaster of that place.

Educated pnvatedy, he entered the artillery in Cologne, but

defective eyesight compelled him to leave the army He then

entered the public service at Coblenz, and in 184
<5
^as ap-

pointed burgomaster of Weyerbusch. Here he was so successful

that in 1848 he was transferred m a like capacity to Flammirs-

feid, and in 18^2 to Heddersdorf Raiffeisen devoted himself

to the improvement of the soaai condition of the cultivators

of the sod, and did good work in the planning of public roads

and in other ways. The distress of the years t 346-'47, the

causes of whxdi he discerned in the slight amount of credit

obtainable by the smail landed proprietors, led him to seek

for a remedy m oo-opcTataon, and at Heddersdorf and at Weyer-
busch he founded the fh*st agriculture co-operative loan banks

(Dafl^mskassenvereiny These banks were called after him,

and their foundation resulted in a widespread system of land

banks^ supported by the government. In 1865 the slate of his

health compelled hun to retire, but he continued to take an
mterest m the movement he had origmated, and in 1878 he

founded at Neuwied a periodical,Das landwtrischaliUche Umossen-
schajtsblatt He died on the nth of March 1888

Amonj^ RaiUeisen’s wntiniiiS aro, Du Darh hnskast^owereins als

Mtttel jsur Abhtlfc {Ncuvvied, t8(^)6, new ed , 1887), inlcUnug ‘•ur

Gdscha/ti^- und Btuhftiiirung Idndluhcit Sf>ar- und Dmhhns-
kassenvu'^ina (new ed

, 1896) ,
and Ku/ze Anltitung ziir Lnuidimg

von Darlehnshasserwrrctnrn (new ed
, 1893) ^ Wattig, hnedneh

Wilhelm jRaif^etstn <1890), H W \\olff. People*^ kank:> A
Record of Social and Economic Smeess (189^) , and rassbejidcr,
rricdruh Wilhilm Raiffi isc n (Bcrlm, igoj)

RAIGARH, a feudatory state of India, in the Chattisgaih

division of the Central Provinces. Area, i486 sq m Pop

(1901) 174,929, showing an increase of 4 % m the decade

Estimated revenue, £10,000

,

tribute, £260 Ihe chief belongs

to the old Gond royal family The state is traversed by the

Bongal-Nagpur railway, with a station at Raigarh town, 363 m
from Calcutta. Rice is the diicf crop

,
iron ore is worked b\

indigenous methods, and coal is known to exist, tine tussore

silk IS produced at Raigarh town (pop 6764). Raigarh is

also the name of a hill fortress in KoLUia district, Bombay,
which Sivaji made his chief place of residence. Here be was
crowned in 1674

RAIKES, ROBERT (1735-1811), English educationist, the

founder of Sunday schools, was the son of Robert Raikes, a
printer in Gloucester and proprietor of the Gloucester Jownal,
and was born on the T4th of September 1735. On the dcatli

of his father m 1757 he succeeded him in the busmess, whidi

he continued to conduct till 1802. Along with some others he

started a Sunday school at Gloucester m 1780, and on his

giving publicity to the enterprise in the columns of his journal

the notice was copied into the I^mdon papers and awakened
considerable attention For nearly thirty years he continued

actively engaged in the promotion of his undertaking, and he

.lived to witness its wwle extension thioughout England. He
died on the slh of April i8n. His statue stands on the Thames
Embankment
Among various accounts of the life and work of Kaikes mentioii

may be made of that by P M Kastman, 1880

RAIL, {i) {From Fr Rait^ci Ger RaUe,l,o^l.?iX, Rallus, oi

unknown origin), originally the English name of two birds,

distinguished from one another by a prefix as land-rail and
water-rail, but latterly applied ui a much wider sense to all

the species which are included m the family Ralltdae

The land-rail, also very commonly known as the corn-

crake, and sometimes as the daker-hen, is the RaUus crex of

Linnaeus and Crex pratmns of recent au'^ors Its monotonous
grating cry has given it its common name in several languages

With comparatively few individual exceptions, the land-rail

IS essentially migratory. It is the Ortygometra of classical

authors —supposed by them to lead the quail {q,v
) on its

voyages—and m the course of its wanderings has now been

known to reach the coast of Greenland, and several times that

of North America, to say nothing of Bermuda, in every instance

we may believe as a straggler from Europe or Barbary TIk'

land-rail looks about as big as a partridge, but on examination
itb appearance is found to be very deceptive, and it will hardly
ever weigh more tl\an half as much The plumage above is of

a tawny brown, tlie feathers being longitudinally streaked

with blackish brown
,

beneath it is of a ycllowush white
,
but

the flanks arc of a light chestnut barred with white The
species IS very loc-ally distributed, and m a way for which there

IS at present no accounting In some dry upland and corn-

growing districts it )s plentiful
\

in others, of apparently the

same character, it but rarely occurs
,

and the same may be
said m regard to low-4>ing marshy meadows, in most of which
It IS m season always to be he<ird, while m others having a
close resemblance to them it is never met with Ihe nest is

on the ground, generally m long grass, and therein from nine

to eleven eggs are cijmmonl^ laid Tliese are of a cream-
colour, spotted and blotched with light red and grey d'ho

young wlien hatched are thickly clothed with black down, as

IS the case in nearly all species of the family

The water-rail, locally known as the skiddy or bilicock,

is the RaUus aquaticus of ornithology, and seems to be less

abundant than the preceding, though that is in some measure
due to its freiiuenting places into which from their swamp\
nature men do not often intrude Having a general resemblance
to the land-rail,’ it can be m a moment distinguished by its

partly red and much longer bill, and the darker coloration of

its plumage—the upper parts Ikmg of an olive brown with

black Streaks, the hrmst and belly of a sooty grey, and the

flanks dull black barred with white Its geographieul dis-

tribution IS very wide extending from Ireland (where it is said

to preserve its existence during winter by resorting to the hot

springs) to China, and though it inhabits Northern India,

Lower Egypt and Barbary, it seems not to pass beyond the

tropical line It never affects upland districts as docs the land-

rail, but always haunts wet marshes or the close vicinity of

water Its love-note is a loud and harsh cry, not continually

repeated as is that of the land-rail, but uttered at considerable

intervals and so suddenly as to have been termed “ explosive
”

Besides this, which is peculiar to the cock-bird, it has a croaking
rail that is frog-like The eggs resemble those of the preceding,

iDut are more brightly and delicately tinted

Ihe various specus of raiK whether allied to the former or latter
of those just mentioned, arc far too numerous to be here noticed
Hardly any part of the world is without a re presentat'i\G of the
genera Crex or R^iUus, and every consideiable country has one or
pcrliaps more of each—though it haa been the habit of by-^tcmatists
to refer them to many other gcneia, the characters of which art
with dithculty found Thus m Europe alone three other species
allud to Crex pruU n^is occur more or less abundantly

,
but one of

them, tlie spotted lail or crake, has been made tl>e type of a so-

called genus Forzana, and the other two,*' httle birds not much
bigger than larks, art considucd to form a genus Zapornia The
first of these, which used not to be uncommon in llie eastern part
of England, has a very mar representative m the Carolina rail or
sora, Crex Carolina, of North America, often there miscalled the
ortolan, just as its European analogue, C porzana, i» m England
often termed the dotterti But, passing ovii these as well as
sonic belonging to genera that can be much better dttined, and
othtir still more inten sting forms of the family, as Aphanapieryx
coot {q V ), moor-liien (^/ v

) and ocy Irome (^ e ), a f( w w^ords must be
said of the more distant group formed by the South American
Hshorni^, and the Afru an and Indian Poatca, comprising four or
five species, to which the name “ Finfoots ” has been applied

—

from the lobes or flaps of skin that fringe their toes Though for a
long while placed among the Podicipedtdae (see Greue), their
osteology no less than their habits appear to indicate their alliance
with the rails, and they arc placed as a separate family, Hehorni-
ihidne of the order Grmfcfrme^, to which the rails belong

,
but they

be<m to show the extreme modification of that type in adaptation
to aquatic life The cuncrus gtnus Mesidcs of Madagascai, whose
systematic jidacc has been so long in doubt, has been referred by
A Milne-Edwards {Ann Sc Naturelle, ser 6, vii art 2) to tlie

neighbourhood of the rails, but ts now associated as a sub-order
with Galliform birds On the other hand the jacanai? or

Pamdae, which from their long toes were once thought to belong

* Formerly it seems to have been a popular btdief in Fngland that
the land-rad m antumn txamBfornted itself mto a watcr-rai-1, re-

suming its own characters in spnng
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to the raiis, arc now generally admitted to be Lunicolme* while
the genus Aramu^'^tho courlan or Umpkin of the southern United
States—sMl occupies a very undetermined position (AN)

(2) (Through O.Fr. retUey from Lat. regula, a rule
,

the Du
and Sw^d regel, Ger Rtegel, bolt or bar, are probably also from

the Latin), a horizontal bar of wood, metal or other material

resting on, or fixed in, upright posts to form a fence, or as a

support for hanging things on, to form the “ hand-rad ” of a

stair, &t
,
on a ship the upper part of the bulwarks, e g the

“ taffrail,’^ round the stern bulwarks
,

especially, one of the pair

of iron or steel bars on which a tram or tram runs (see Rah ways)

I lure arc two other words “ lail ’

(<7) an obsolete woid (O E
for a garment, often m the compound ** night-rail ” , and

(h) a verb, to abuse, use angry language
,
from Fr railhr, possibly

tiom the same tx>ot as I.at radpre, to scrajx; ITit wonl is also seen

m rally," to bantei, tease (distinguish, however, " rally," to Imng
togethei, especially of defeated troops (fiom hr rallicr

,
f6, again,

and allier, ally T at aUigare))

RAILWAYS. Railways had their origin m the tramways
{qv) or wagon-ways which at least as early as the middle

of the i6th century were used in the mineral districts of England
round Newcastle for the conveyance of coal from the pits to

the river Tyne for shipment It may be supposed that originally

the public roads, when worn by the Cctrtagc of the cool, were
repaired by laying planks of timber at the bottom of the ruts,

and that then the planks were laid on tlie surface of special

roads or ways ^ formed between the collieries and the river

“ The manner of the carnage,” sa>s Lord Keeper North m
1676, “is by laying rails of timber . exactly straight and
parallel, and bulky carts are made witli four rowkts fitting

these rails, whereby the carruige is so easy that one horse will

draw down four or five chaklrons of coals ” (from 106 to 132
tons) Ihe planks were of wood, often beech, a few inches

wide, and were fastened down, end to end, on logs of wood, or
“ sleepers,” placed crosswuse at intervals of two or three feet

In time it became a common practice to cover them with a thin

sheathing or plating of iron, in order to add to their life ,
this

expedient caused more wear on the wooden rollers of the wagons,

and, apparently towards the middle of the i^h century, led to

the introduction of iron wheels, the use of which is recorded on
a wooden railway near Bath in 1734 But the iron sheathing

was not strong enough to resist buckling under the passage of the

lotided wagons, and to remedy this defect the plan was tned of

making the rails wholly of iron In 1767 the Colebrookdak
Iron Works cast a batch of iron rails or plates, each 3 ft. long

and 4 in broad, having at the innor side an upright kdge or

flange, 3 in high at the centre and tapering to a height of

2\ m. at tlie ends, for the purpose of keeping the flat wheels

on the track. Subsecjuently, to increase the strength, a similar

flange was added below the rail Wcxxlen sleepers continued

to be used, the rails !l>eiag secured by spikes paasmg through

the extremities, but alx)ut 1793 stone blocks also began to be

employed—an innovation associated with the name of Ben-

jamin Outram, who, however, apparently was not actually

the first to make it. This type of rail (fig i) was
known as the plate*rail, tramway-plate or barrow-
way-plate — names which are preserved m the

modern term “ platelayer ” applied to the men
who lay and maintain the permanent way of a

HQ-B railway.

Another form of rail, distanguisliod as the edge-

radl, was first used on a line which was opened

between Loughborough and Nanpantan m 1789
This line was origmaMy designed as a “ plate-

way ” on the Outram system, but objections were
raised to rails with upstanding ledges or flanges

being laid on the turnpike road which was crossed

at Loughborough on the level. In other cases

this difficulty was overcome by paving or “ caasc^

waymg ” the road up to the level of tthe top of the flanges, but

* " Another thing that is remarkable is their way-leaves
,

for,

when men have -j^eoes of gmund between the colliery and the
river, they sell leave to load eoads over thear ground " (Roger North)

on this occasion William Jessop, of the Butterley Iron Works,
near Derby, proposed to get over it by laying down two plates

of iron, perfectly flat and level with the road but each
having on its outside a groove ] in wide and i in deep to
control extra guiding wheels which were to be of somewhat
larger diameter than the bearing wKecls and to be affixed

to them The rest of the hne was laid with what were sub-

stantially plate-rails placed on their edge instead of flat Ihese
were cast in 3 ft len^hs, of a double-flanged section, and for the

sake of strength they were “ fish-bclluxl ” or deeper in the

middle than at the ends At one end of each rail the flange

spread out to form a foot which rested on a cross sleeper, being
sccurtd to the latter by a spike passing through a central hole,

and above this foot the rail was so shaped as to form a s(x:ket

into which was fitted the end of the next rail Each length was
thus fastened to a sleeper at one end, while at the other it was
socketed into the end of its fellow 'Ihis method, however,
was not found satisfac tory • the projecting feet were liable

to be broken ofl, and in 1799 or 1800 Jessop abandoned them,
using instead separate cast-iron sockets or chairs, which were
fabtened to the sleepers and in which the rails were supported
in an upright position In the first instance he proposed to

pktcc the guiding wheels outside the bearing wheels, and the
Nanpantan line was laid on this plan with a width of ^ ft

betwttn the guide wheels
,
but before it was opened he decided

not only to cast the guiding w'hccls and bearing wheels in one
piece but also to put the former inside the rails, arguing that
with this arrangement the edge-rails themselves would keep
the wheels in position on the axles, whereas with that first con-

templated fastenings would have bexn reciuired for them (fig 2).

jess<jp thus produced what was virtually the flanged

wheel of to-day, ha\ mg the flanges inside the rails,

and further, at is said, established what has become
the standard gauge of the world, 4 fl 84 in

,
or 5 ft.

minus the width of two of his rails

Ihese two systems of constructing railuxiys

—

the plate-rail and the edge-rail —-continued to
exist side by side until well on in the 19th c'cntury.

In most parts of England the plate-rail was preferred,

and It was used on the Surrey iron railway, from
Wandsworth to Croydon, which, sanctioned Viy

parliament in 1801, was finished in 1803, and was
the first railway available to the public on pay ment
of tolls, previous lines having all been private and
restrved exclusively for the use of their owners
In South Wales again, where in 1811 the railway sin

connexion with canals, collieries and iron and copper
works had a total length of nearly 150 miles, the

plate-way was almost universal But in the north of England
and m Scotland the edge-rail was held in greater favour,

and by the third decade of the century its superiority was
generally established The manufacture of the rails them-
selves was gradually improved By making them m longer

lengths a reduction was efle<.ted m the number of joints—

alway s the weakest part of the line
,
and another advance

ccmsistod in the substitution of wrought iron for cast iron,

though that materuU did not gain wide adoption until

after the patent for an improved method of rolling rails

granted in 1820 to John Birkmshaw, of the Bedlmgton
Ironworks, Durham His rails were wedge-shaped m section,

much wider at the top than at the bottom, with the inter-

medute portion or web thinner still, and he recommended
that they should be made r8 ft long, evc^n suggesting that

several of them might be wdded together end to end to form
considerable lengths. They were supported on sleepers by
chairs at interv'als of 3 ft

,
and were fish-belhed between

the points of support. As used bv George Stephenson on the

Stockton & Darlu^ton and Whitstable Si Canterbury lines

they weighed 28 ft per yard. On the Liv^erpoo! & Man-
chester railway they were usually 12 ft or 15 ft long and
weighed 35 lb to the y^ard, and they" were fastened by iron

wedges to chairs weighing 15 to 17 lb each 'fhe chairs were

Fig 2 —
Edge-
Rail
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in turn fixed to the sleepers by two iron spikes, half-round

wooden cross sleepers being employed on embankments and
stone blocks 20 in square by 10 m deep in cuttings The fish-

belhed rails, however, were found to break near the chairs,

and from 1834 they began to be replaced with parallel rails

weighing 50 lb to the yard

The next important development in rail design originated m
America, which, for the few lines that had been laid up to 1830,
remained content with wooden bars faced with iron In that

year Robert Livingston Stevens (1787-1856), devised for the
Camden Sc Amboy railway a rail similar as to its top to those
in use m England, but having a flat base or foot by which it was
secured to the sleepers by hook-headed spikes, without chairs

(fig 3) , he had to get the first lot of these rails, which were

15 ft. long and weighed 36 lb to the yard, manufactured in

England, since there were then no mills in America able to roll

them This type, which is often known as the Vignoles rail, after

Charles Blacker Vignoles (1793-1875), who rc-mvented it in

England in 1836, is in general use in America and on the continent

of Europe The bridge-rail (fig 4)—so called because it was

Fig 3 —hlal- I^ig 4 —Rndgc-
Bottomed Kail Rail

hr^t laid on bridges—was supported on continuous longitudinal

sleepers and held down by bolts passing through the flanges,

.uid was employed by I K Brunei on the Great Western railway,

where, however, it was abandoned after the line was convert^
from broad to standard gauge in 1892 In the double-headed
rail (fig 5), originated by Joseph Locke m 1837, and first laid

on the Grand Junction railway, the two table'* were e(jual

'I'his rail was more easily rolled than others, and, being reversible,

was in fact two rails in one But as it was laid in cast-iron chairs

the lower table was exposed to damage under the hammering
of the traffic, and thus was liable to be rendered useless as a
running surface In consequence the bull-headed rail (fig 6)

Pig 5 —Double- Fig 0—Bull-
Headed Rail Headed Rail

was evolved, in which the lower table was made of smaller size

and was intended merely as a support, not as a surface to be
used by the wheels There was a waste of metal in these early
rails owing to the excessive thickness of the vertical web, and
subsequent improvements have consisted in adjusting the
dimensions so as to combine strength with economy of metal,
as well as m the substitution of steel for wrought iron (after

the introduction of the Bessemer process) and in minute attention
to the composition of the steel employed

It was found, naturally, that the rails would not rest m their
chairs at the joints, but were loosened and bruised at the ends
by the blows of the traffic The fish-joint was therefore devised
in 1847 by W. Bridges Adams, the intention being by “ fishing
the joints to convert the rails into continuous beams. In the
original design two chairs were placed, one under each rail, a
few inches apart, as m fig 7 The joint was thus suspended
between the two chairs, and two keys of iron, called

fishes,'’ fitting the side channels of the rails, were driven
in on each side between the chairs and the rails. In subse-
quent modifications the fishes were, as they continue to be,
bolted to and through the rails, the sleepers being placed
rather further apart and the joint being generally suspended
between them

'The iron tramway or railway had been known for half a

century and had come into considerable use in connexion with
collieries and quarries before it was realized that for the carriage

Fig 7 — The original Fish-Joint of W Bridges Adams

of general merchandise it might prove a serious competitor to
the canals, of which a large mileage had been constructed m
Great Britain during that period. In the article on “ Railways

”

in the Supplement to the Encyclopaedia Bntanmca, published in

1824, it IS said • It will appear that this species of inland
carnage [railways] i> principally applicable where trade is

considerable and the length of conveyance short
,
and is chiefly

useful, therefore, in transporting the mineral produce of the
kingdom from the mines to the nearest land or water communica-
tion, whether sea, river or canal Attempts have been made
to bring It into more general use, but without success

,
and it is

only in particular circumstances that navigation, with the aid

either of locks or inclined planes to surmount the elevations,
will not present a more convenient medium for an extended
trade ” It must be remembered, however, that at this time the
railways were nearly all worked by horse-traction, and that the
use of steam had made but little progress Richard Trevithick,
melted, had in 1804 tried a high-pressure steam locomotive, with
smooth wheels, on a plate-way near Merthyr Tydvil, but it

was found more expensive than horses; John Blenkinsop in

181T patented an engine with cogged wheel and rack-rail which
was used, with commercial succevs, to convey coal from his

Middleton colliery to Leeds
,
William Hedley in 1813 built two

locomotives—Puffing Billy and Wylam Dilly—for hauling coal
from Wylam Colliery, near Newcastle

,
and in the following

year George Siephen>on’s first engine, the Blucher, drew a tram
of eight loaded wagons, weighing 30 tons, at a speed of 4 m an
hour up a gradient of i m 450 But, m the words of the same
artide, “ This application of steam has not yet arrived at such
perfection as to have brought it into general use

”

The steam locomotive, however, and with it the railways,
soon began to make rapid progress On the Stockton &
Darlington railway, which was authorized by parliament m
1821, animal power was at first proposed, but on the advice
of Stephenson, its engineer, steam-engines were adopted
This line, with three branches, was over 38 m m length, and
was in the first instance laid with a single track, passing-places
being provided at intervals of a quarter of a mile At its

opening, on the 27th of September 1825, a tram of thirty-
four vehidcb, making a gross load of about 90 tons, was drawn
by one engine driven by Stephenson, with a signalman on horse-
back in advance The tram moved off at the rate of from 10
to T2 m an hour, and attained a speed of 15 m an hour on
favourable parts of the line A tram weighing 92 tons could be
drawn by one engine at the rate of 5 m an hour The principal
business of the new railway was the conveyance of minerals
and goods, but from the first passengers insisted upon being
earned, and on the loth of October 1825 the company began
to run a daily coach, called the Experiment,” to carry six

inside, and from fifteen to twenty outside, making the journey
from Darlington to Stockton and back m two hours. The
fare was is

,
and each passenger was allowed to take baggage

not exceeding 14 lb weight. The rate for carriage of mer-
chandise was reduced from 5d to one-fifth of a penny per ton
per mile, and that of minerals from 7d. to ijd. per ton per mile.
The price of coals at Darlington fell from i8s to 8s. 6d a ton
The example of the Stockton & Darlington line was fol-

lowed by the Monklands railway m Scotland, opened in 1826,
and several other small lines—including the Canterbury &
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Whitstable, worked partly by fixed engines and partly by I is reported to have hauled 40 or 50 passengers m 4 or 5 cars at

locomotives—quickly adopted steam traction But the

Liverpool & Manchester railway, opened in 1830, first im-

pressed the national mind with the fact that a revolution in

the methods of travelling had really taken place
,
and further,

It was for it that the first high-speed locomotive of the modern
type was invented and constructed The directors having

offered a prize of £500 for the best engine, trials were held on a

finished portion of the line at Rainhill in October 1829, and
three engines took part—the Rocket of George and Robert
Stephenson, the Novelty of John Braithwaite and John Ei les-

son, and the Sanspareil of Timothy Hackworth The last

two of these engines broke down under trial, but the Rocket

fulfilled the conditions and won the prize Its two steam
cylinders were 8 m in diameter, with a stroke of 16J in

, and
the driving wheels, which were placed in front under the funnel,

were 4 ft 8^ in in diameter The engine weighed 4J tons

,

the tender following it, 3 tons 4 cwt
,
and the two loaded car-

nages drawn by it on the trial, 9 tons ii cwt thus the weight

drawn was 12 J tons, and the gross total of the train 17 tons

Ihe boiler evaporated 18J cub ft
,
or 114 gals, of water an

hour, and the steam pressure was 50 lb per square inch The
engine drew a tram weighing 13 tons 35 m in 48 minutes, the

rate being thus nearly 44 m. an hour
,
subsequently it drew an

average gross load of 40 tons behind the tender at 133 m an
hour The Ro( ket possessed the three elements of efficiency

of the modern locomotive— the internal water-surrounded

fire-box and the multitubular flue m the boiler
,
the blast-pipe,

by which the steam after doing its work in the cylinders was
exhausted up the chimney, and thus served to increase the

draught and promote the rapid combustion of the fuel
,
and

the direct connexion of the steam cylinders, one on each side

of the engine, with the two driving wheels mounted on one
axle Of these features, the blast pipe had been employed by
Trevithick on his engine of 1804, and direct driving, without

intermediate gearing, had been adopted in several previous

engines
, but the use of a number (25) of small tubes m place

of one or two large flues was an innovation which m conjunction

with the blast-pipe contributed greatly to the efficiency of

the engine After the success of the Rocket, the Stephensons

received orders to build seven more engines, which were of

very similar design, though rather larger, being four-wheeled

engines, with the two driving wheels in front and the cylinders

behind
,
and m October 1830 they constructed a ninth engine,

the Planet, also for the Liverpool & Manchester railway,

which still more closely resembled the modern type, since the

driving wheels were placed at the fire-box end, while the two
cylinders were arranged under the smoke-box, inside the frames
The main features of the steam locomotive were thus estab-

lished, and its subsequent development is chiefly a history

of gradual increase in size and power, and of improvements
in design, in material and in mechanical construction, tending

to increased efficiency and economy of operation

In America the development of the locomotive dates from
almost the same time as in England The earliest examples
used in that country, apart from a small experimental model
constructed by Peter Cooper, came from England In 1828
on behalf of the Delaware & Hudson Canal Company, which
had determined to build a line, 16 m long, from Carbondale
to Honesdale, Pennsylvania, Horatio Allen ordered three

locomotives from Messrs Foster & Rastrick, of Stourbridge,

and one from George Stephenson The latter, named the

America, was the first to be delivered, reaching New York in

January 1829, but one of the others, the Stourbridge Lion,

was actually the first practical steam locomotive to run in

America, which it did on the 9th of August 1829 The first

Amencan-built locomotive, the Best Friend, of Charleston,

was made at the West Point Foundry, New York, in 1830, and
was put to work on the South Carolina railroad in that year
It had a vertical boiler, and was carried on four wheels all

coupled, the two cylinders bein^ placed in an inclined position

and having a bore of about 6 m. with a stroke of 16 in. It

a speed of 16-21 m an hour After a few months of life it

was blown up, its attendant, annoyed by the sound of the

escaping steam, having fastened down the safety-valve A
second engine, the West Point, also built at West Point Foundry
for the South Carolina railroad, differed from the Best Friend

in having a horizontal boiler with 6 or 8 tubes, though in

other respects it was similar. In 1831 the Baltimore & Ohio
Company offered a prize of $4000 for an American engine

weighing 3J tons, able to draw 15 tons at 1*5 m an hour on
the level it was won by the York of Messrs Davis

Gartner m the following year Matthias W. Baldwin, the

founder of the famous Baldwin Locomotive Works in Phila-

delphia, built his first engine, Old Ironsides, for the

Philadelphia, Germantown & Morristown railroad
,

first

tried in November 1832, it was modelled on Stephenson’s

Planet, and had a single pair of driving wheels at the fire-

box end and a pair of carrying wheels under the smoke-box.

His second engine, the E L Miller, delivered to the South

Carolina railroad in 1834, presented a feature which has re-

mained characteristic of American locomotives—the front

part was supported on a four-wheeled swivelling bogie-truck,

a device, however, which had been applied to Puffing Billy

in England when it was rebuilt in 1815

The Liverpool & Manchester line achieved a success which

surpassed the anticipations even of its promoters, and in con-

sequence numerous projects were started for the construction

of railways in various parts of Great Britain. In the decade
following its opening nearly 2000 m of railway were sanc-

tioned by parliament, including the beginnings of most of the

existing trunk-lines, and in 1840 the actual mileage reached

1331 m The next decade saw the “ railways mania ” The
amount of capital which parliament authorized railway com-
panies to raise was about 4i millions on the average of the tw'o

years 1842-1843, lyj millions in 1844, 60 millions in 1845, and

132 millions in 1846, though this last sum was less than a
quarter of the capital proposed in the schemes 'submitted to the

Board of Irade, and the wild speculation which occurred in

railway shares in 1845 contributed largel) to the financial crisis

of 1847 In 1850 the mileage was 6635, in i860 it was 10,410,

and in 1870 it was 15,310 The mcrease m the decade 1860-1870
was thus nearly 50 %, but subsequently the rate of increase

slackened, and the mileages in 1880, 1890 and 1900 w'ere 17,935,

20,073 and 21,855 In the United States progress was more
rapid, for, beginning at 2816 in 1840, the mileage reached 9015
in 1850, 30,600 in i860, 87,801 in 1880, and 198,964 in 1900
Canada had no railway till 1853, and in South America con-

struction did not begin till about the same time France and
Austria opened their first lines in 1828, Belgium, Germany,
Russia, Italy and Holland in the succeeding decade , Switzer-

land and Denmark in 1844, Spain in 1848, Sweden in 1851,

Norway m 1853, and Portugal in 1854 ,
while Turkey and Greece

delayed till i860 and 1869 In Africa Egypt opened her first

line (between Alexandria and Cairo) in 1856, and Cape Colony^

follow’ed in i860 In Asia the first line was that between
Bombay and Tannah, opened in 1853, and in Australia Victoria

began her railway system m 1854 (see also the articles on the

various countries for further details about their railw'ays).

Transcontinental Railways — A railways line across North
America was first completed in 1869, when the Union Pacific,

building from the Missouri rner at Omaha (1400 m west of

New York), met the Central Pacific, which built from San
Francisco eastwards, making a line 1848 m long through
a country then for the most part uninhabited This was
followed by the Southern Pacific in 1881, from San Francisco

to New Orleans, 2489 miles , the Northern Pacific, from St

Paul to Portland, Ore
,

in 1883 ,
the Atchison, Topeka &

Santa F^, from Kansas City to San Diego
,

and the Great

Northern, from St Paul to Seattle and New Westminster in

1893 Meanwhile the Canadian Pacific, a true transcontinental

line, was built from Montreal, on Atlantic tide-water, to the

Pacific at Vancouver, 2906 m. But these lines have been
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dwarfetl <?ince 1891 hv the Siberian railway, built by the

Russian government entirely across the continent of Asia irom
Cheliabinsk (1769 m by rail east of St Petersburg) to VUdi*
vostok, a distance of 4073 m., with a branch from Kharbin
about <^00 m long to Dalny and Port Arthur^ The mam line

was finished in 1902, except for a length of about 170 m in

very difticu t country around the south end of I^ake Baikal

;

this was constructed in 1904, communication being maintained
in the interval by ferry-boats, which conveyed all the carriages

of a tram across the lake, more than 40 m ,
when the ice

permitted A transcontinental line was long ago undertaken
across South America from Buenos Ayres to Valparaiso, where
the continent is only about 900 m wide 'I'he last section

throughthe Andes was finished in 1910 (H M R)

General Statistics

Mileage—At the close of 1907 there were approximately

601,808 miles of railway in the world, excluding tramwavs,
On the whole, the best statistical soun e for this information is

the annual computation published b\ the Anhtv fur Etsenhahn-

wesen, the offiaal organ of the Prussian Ministry of Public

Works
, but the figure quoted above utilizes the Board of 'I radc

returns for tlie United Kingdom and the report of the Inter-

state Commerce Commission for the United States In the

United States and in certain other countries, a fiscal year,

ending on the 30th of June or at some other irregular period,

IS substituted for the c^endar year.

The partiuon of this total between the principal geographical
divisions of Iho world is given in Table 1

r\BIE I —MiiEAGE of the WORID
Miles

I

Allies

Europe iq9 “^71 1 Africa iH, 5 ib

\merica 309 974
|

Australia 17766
Asia 56,181 J

Tabl( IJ , classifying the mileage of Europe shows that Rus&ia
has taken the lead, instead of Germany, as in former years If

the Asiatic portions of the Russian Empire were given m the same
table, the total Russian mileage would appear nearly as large as
that of Germany and Italy together

Tabie II - 'Railways of Europe in 1907
Afilos

Germany 36,066
Austna- Hungary including

Bosnia and Herzegovina 25,81; 3

Great Britain and Ireland 23,108
France 29,717
European Russia, includ-

ing Finland 36,280
Italy . 10,312
Belgium 4,874
llollind 2.230
Switzerland 2,763
Spam 9,228

Portugal
Miks

1 68q
Denmark 2 141
Norway I 607
Swt den 8.322
Servia 379
Rumania I 095
Greece 771
European Turkey, Bul-

garia, Riimeha 1 .968
Malta, Jersey, Isle of

Man 68

Total 190,371

In the United States railway mileage now tends to increase at
the rate of slightly over 5000 miles a year, which is about 2a %
on the present mam lint mileage In the 'eightus, the country
passed through a |)enod of competitive building, which was pro-
ductive of much financial disaster llius, in 1882, 11,569 m
were built—^an addition equivalent to more than ii % of mileage
then existing—and m 1887, 12,876 m were built Unjustifiable
railway expansion had much to do with the American commercial
panics of 1884 and 1893 After the reconstruction ptriod of the

1893 panic however, the tendency for a number of years was to spend
larger sums m bettering existing railways lather than in new exten-
sions Iho decade from 189O until 1905, mclusive, saw huge sums
spent on yards, passing tracks, gracU reduction, tlimmation of
curves, substitution of large locomotives and cais for small ones,
cS.c luring those ten years, the route mileage increased 34 991 m ,

or 17 while the mileage of second, third, fourth and yard tracks
and sidings increased 32 666 m or nearly 57 % The number of
locomotives increased 12,407, or 35 %, and the number of freight
cars, 545,222, or 42 % Moreover, the average tractive power per
locomotive and the average capacity per freight car advanced
greatly m this period, although specific figures cannot be given
Thus It may fairly be said that the railway system of the United

States was reconstructed between 1890 and 1905, $0 far as concerns
rails, sleepers, ballast and the general capacity of a given group
of lines to perform work About 1905, howewer, a new tendency
became apparent At that time the so-called transcontinental

railways, connecting the Pacific coast of the United States with the
ccntiai porliotii* of the country, and thus with the group of railways
reaching the Atlantic scaboaul, consisted of five railways within
the borders af the United States, and one in Canada In Canada
the Canadian Pacific was tlie only transcontinental line, extending
from St John, on the bay of I-\mdy, and from Quebec, on tl\e rivtr

St Lawrence, to Vancouver, on the strait of Georgia, the distance
from Si Jolm to Vancouver being approximately 3379 m Within
the boundaries of the United States the northemmoAt of the irans-
(xmtmt'ntal lines was the Great Northern railway, cxtemling from
a point opposite Vancouver, B C , and from Seattle, Wait , to

Duluth, on Lake Supenor, and to St Paul and Minneapohs. Mmn

,

where connexion through to Chicago was made over an allied line,

the Chicago, Itiirlington Sc Quincy, owned jointly by tlic Great
Northern and the Nortliern Pacific

Next, south of the Great Northern, lay the Northern Pocitic

railway, startmg on the west from Portland, Ore , and from Seattle
and 1 aeoma. Wash

,
and extending east to Duluth, St Paul and

Minneapolis byway of Helena, Mont 'the Central Pacific-Union
Pacific route to the coast with its important affiliated companies,
the Oregon Short Lme and the Oregon Railroad St Navigation
Company, extended from San Francisco, Cal

, and Portland, Ore,
to Omaha, Neb, by way of Salt Lake City

,
the Atchison, Topeka

A, Santa F6 extended from San Francisco and Los Angeles ("al

to Chicago and te) Galveston, Tex
,
while the Semthem Pacifi< had

Its line from San hrancisco and Los Angoks to Galveston and New
Oilcans, running foi the grtater pait of the distance just noith of

the Mexican border
Thus it will be obs( rved that the five great cities of the Pacific

coast —Seallle and Tacoma, Wash , Portland, C)re
,
and San Francisco

and Los Angeles, Cal—wcic already well supplied with railways;
but the growth oi the 1( 1 tilo region lying west of tin. transcontinental
divide was most attractive to American railway builders, and
railways serving this district almost all of them in trouble ten ycais
before, were snowing great increases in earnings In 1903 the
GouUi lines deternuntd to enter this Pacific territory HiUnrlo
the western terminus of this group of hneb had been Salt Lake City,

Utah
,
by the exceedingly bold construction of the Western Paciiic

horn Salt Lake City to Oakland Cal opposite San Fiancisco, an
additional line to the I^cific coast was piovided, having low grades
and being m all respects well adapted for cheap op< lation

.Shortly after the plans were annonncwl for building the Western
Pacific, the Clueago Milwaukee St J’aul also d^ciekd to extenel

west Jiefore that time the St Paul had Ix'on a great local railway,

operating primarily in the Dakotas Minni sota, Iowa, Wisconsin
and Illinois

,
but bv the construction of a long arm from the Missouri

river to Spokane, Seattle and Tacoma it Ixxame a transcontinental
fine of the first importance, avoiding the mistaken of earlier railway
biuldcis by securing a line with easy gradients through the most
favourabk regions

At the same time that these two extensions wiTe being undertaken
by old and well-establisluxl railways a new company --the Kansas
City, Mexico Sc Orient -was eiigagtci m constructing a line ahnobl
due south-west from Kansas City, Mo

,
to the lower part of the

gulf of California in Mexico
,

wink an additional inelependent
company was under construction from I>»nver in a north-wcsterlv
direction towards the Pacific coast 1 he guarantee tor this activity

may bo illustrated by a single fact the combined budding opera-
tions, in iyo8, of San Francisco, Seatth Portland, Los Angeles,
Spokane and Salt I^kc City exceeded the combined building opera-
tions of Philaaclphia, Pittsburg, Kansas City, Boston, Baltimore
and LxDcinnati during the same ycair San Francisco spent more
111 new permanent structures than Philadelphia, and Seattle spent
more than Pittsburg

Recent Amencan railway development viewed in its larger

aspects, has thus been charactenzen by what mav be described

as the rediscovery of the Pacific coast How fax this movement
will extend it is impossible to say

,
it is certain, however, that it

will be enormously important in rt -aligning trade conditions in

the United Slates Canada and Mexico
Table III illustrates the railway mileage in the continent of

America at the close of 1907

I'acle hi — Railways of America in 1907

Miles Miles.

United States , 2 36,949 Dutch Guiana 37
Canada 22.452 Ecuador 186
Newfoundland 666 I’cru T 332
Mexico 1 3,612 Bolivia 702
C entral America 1,302 Braizil . 10,714
Greater Antilles 2,430 Paraguay 157
Lesser Antilles 336 Uruguay 1,210

Colombia 440 Chile » ^,939
Venezuela 634 Argentina
British Guiana . 104 —

Total . 309,974

Outside the United States and Canada, the most interesting

American developments arc in Mexico and Argentma, these countries
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having neaily th« same amount of railway mileage In Mexioo the
national government is carrying out a consistent policy of developing
its 1 ailway lines it has succeed ticl in restoring the credit of these

enterprises, and is proceedmg with care and skill to form the hnea
into an efhciciit transportation systciUL In Argentina about 15%
of the railways are owned and operated by the government, the
balance being in the hands of private companies, largely controlled
in England Development of these lines has been primarily an
extension from the larger cities m the east to the agricultuial districts

in the west, but a change of great unportance was brought about
in 1910 by the completion of the last tunnel on the Argcntme
Iransaiidine Railway, which serves to connect Santiag<3, Valparaiso
and the other gicat cities of the west coast with Duenos Ayres,
Montevideo, liahia, Uio de Janeiio and tlie other great cities of the

east coast Naturally the company named does not reach all of

these points, but its liiu aeross the Andes supplies the mdispensable
link of communication, in the absence of which the east coast towns
and the west coast towns have hitherto been as widely separattd
as if they had been located on ddterent continents—indeed, fai

more widely separated in point of tune and of freight charges than
Great Biitam and tin United States
Tabu IV sJiows as closely as possible the railway route mileage

open m Asia at the close of igoy

Table IV

—

Hah ways ot Asia in 1907

Miles
1

Central Russia 111 Asia 2,8t)8
j

Malay States
Miles

636
bibei la and Man-

1

Dutch Ea^t Indies 1,509
cbuiia s

1

Siam 57

1

China 4,162 ' Ceylon 561

Korea 688 1 Cochin China'
Japan S,oi3

1

Cambotlia
British India 29.893 Annam
Persia Tonkin 1.701
\sia Minor Syria Arabia Pon< hr berry
and Cyjirus 2.910 Malacca

Portuguese East Indies M
|

Philippines

i
Total

Although more than half of the total mileage of Aeia is m British

India, it is piubable that the greatest proportionate gains in the
near future will be m China, Sib( iia and Manchuria, and Central
Russia m Asia in proportion to its population Clnna has tlie

least railway development of any of the great countnes of the
world

,
Iho probability that its present commercial awakx.niug

Will extciul sicnrs laigc and in that case it will need a vast increase
in Its mteiior communications

In \frica, it will be seen by Tabk V that the railway mileage in

the British possc'^sions amounts to almost live-sixtlis of the total

I ABLE V —KaIIWAYS OF AfRICA IN I907

Miles
!

Miles
Egypt 3.445 British Provinces.except
Muitrs and Tuu.‘ I <M9 South Africa I 235
Congo Slates 399 French Provinces 1,246
\byssinia 192 Italian Provinces 71
British South Africa 7,028 Portuguese Pro-
German Provinces 1,1 j.8 Vinces 703

1
Total 18,516

The so-ealkd CapcAo-Cairo route shows occasional extensions,
particularly m the opening up of ntw country in Central Africa
by the Rhodesian lailway system The Rhodesian railwaj^ system
m 1910 had penetrated noith of Broken Hill, which is just above
the fifteenth parallel of soutli latitude, whale the Egyptian railway
system had reached Gondokoro located close to the fifth parallel
of north latitude The intervening distance, through country
exceedingly unhealthy for white men, and therefore promising no
tratiic except raw materials, does not seem a likely field for rapid
railway extension

In Australia the increase in railway mileage m the five years
inding December 3ii>t, 1907 was about 7 %— a small proportion
as compared with America, Asia or Africa The greatest increase,
both relative and absolute, was in Queensland

,
the smallest m

South Australia, which added only 24 m during the five y'ears

Yet tlie mileage opem per 10,000 inhabitants m Australia, as a
whole, far surpasses that m any other of the broad geographical
divisions

Table VI —Railways of Australia in 1907

Miles Miles
New Zealand 2, <571 Queensland
Victoria Tasmania 620
New South Wales T471 West Australia 2 2 «;q

South Australia 1.924 Hawaiian Group 88

Total . 19,855

lable VII illustrates the mileage <^cn to the end of 1907 per
i(x> sq ra of Urntoryand per 10 000 inhabitants It will be observed
that Belgium leads aJA the coimtiRs of the world m what may be
called its railway dcnsiW, with the United Kingdom a far'distant
stcond m the list, and rersia last In railway mileage per lo.ooo
inhabitants, howevd, Queensland, in llie Australian group, reports
a ligurc mueh gi eater than any other eoiintiy

,
while at the other

end ot the list Ikrsia holds the reeord for isolation

Table VII

—

Miles open at the End of 1907

Luropc
i\r 100 Per 10,000
sq miles inhabitants

Germany 17 2 6 4
Austro-Hungary 10 0 5 5
United Kingdom . 19 0 5 0
France 14 2 7 6
Russia m Europe, including Finland 1 8 34
Italy 9 3 3 2

Belgium 428 7 3
Holland 3 9
Sw itzerland 17 2 ^ 3
Spam . 48 S 2

Portugal 4 7 3 I

Dtnmaik M 3 ^ 7
Norway 1 3 7 2

Sweek n 48 iG 2
Sei\ la 2 i I 5
Rumania 3 2 3 4
Greece 3 I 3 2
Turkey m Europe, Bulgaria, Kumelia I 9 2 0
Malta, Jersey, Man 16 I I 9

3 otal 5 3 5 I

America, 1907
Per 100 Per 10 000
sq miks inhabitants

United States 0.4 2() 8
Canada 0 () 42 I

Newfoundland I ry U I

Mexico I 8 9 4
Colombia 0 08 I 0
W nczuela 0 16 2 0
Iliihsh Criiiana 0 II 3 5
Equador 0 16 U3
P< JU 0 32 2 9
Boliv la , 0 l6 3 I

Bia/il 32 7 I

Paraguay 0 lO -2 5
Uiuguav I 8 U
Chik I 0 89
Argintina^ i 3 28 0

Asta, 1907
Per 100 Per 10,000
sq mik s inhabitants

Central Russia m Asia 1 ) 3 d
Siberia and Manchuria 0 II 98
C Inna 0 I 0 12
Koica 0 8 068
Japan 3 I I 1

British India I 4 I 0
C cylon 2 3 I 6
lY rsia 0 005 0 04
Asia Mmor, S> ria, Arabia, Cyprus ^ 5 I 5
Portuguc.se Indies 5 5 0 9
Malay Archipelago I 9 8 8
Dutch Indies 0 6 0 5
Siam * 0 16 0 6

Africa, 1907
lYr 100 Per 10,000
sq miles inhabitants.

Egypt I 0 3 5
Algiers and funis 0 8 4 5
CApe Cxjloaiy I I 21 6
Natal 3 5 12-6
Transvaal 1 I 15 7
Orange Colony I 8 42 6

Complete estimates for the balance of Africa not available

1 No accurate returns for Central America Greater and Lesser
Antilles and Dutch Guiana

* Estimatis of area and population incomplete for Cochin China,
Cambodia, Annani, lonkin, Pondicherry, Malacca and Phihppmes.
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Australia, 1907
Per 100 Per 10,000
sq miles inhabitants

New Zealand 2 4 3«9
Victoria 3 9 285
New South Wales I I 25 4
South Australia 0 16 53 0
Queensland 0 5 70 2

Tasmania 2 4 36 0
West Australia 0 16 54 «

Hawaiian Group ^ 3 8 I

Total 0 6 35 9

Capital —The total construction capital invested in the railways
of the world in 1907 was estimated by Archiv fur Etsenbahnwesen
at £8,980,150,000, the figure is necessarily incomplete, though it

serves as a rough approximation This total was divided nearly
evenly between the countries of Europe and the rest of the world
The United States of America, with a capital of £3,059 800, exx:)

invested m Us railways on the 30th of June 190O was easily ahead
of every other country and in 1908 the figure was increased to

£3443,027685 of which £2636,569089 was in the hands of the
public On a route-mileage basis, however the capital cost of the

British railway system is far greater than that of any other country
III the world, partly because a vast proportion of the lines are double,
treble or even quadruple partl> because the safety requirements
of the Board of Trade and the higli standards of the original builders
made actual construction very costly
The total paid-up railw avcapitalof theUnitcd Kingdomamountcd

in 1908, to £1, 310,533,212, or an average capitalization of £56,476
per route mile though it should be noted that this total included

£196,364,618 of nominal additions through '‘stock-splitting” Ac
Per mile of single track the capitalization in England and Wales.
Scotland Ireland and the United Kingdom, is shown in Table VIII

Taulk \UII 1*mo ui* Capital, 1908

1

i

1

1

1

1
Route

j

Miles

1

Single-

Track

j

Miles
1

Paid up
,

Capital

1

,

Paid-up

1 Capital

* per

Route
Mile

1
Paid up
C apital

per

Single

Track
Mile

,

EngUnd and 1

Wales
1

15,999

j

Scotland I 3,843
Ireland t 3,363
United Kingdom [23,205

29.748'

5.531'

4.037
39.316

1

1,080, 138,674 1

i85,345>494
1

45,049,044 1

Mio,S33i2i2

1

/67,5I3 I

48,229 1

13,396
1

56,476

11,159

33,333

The table e\i hides sidings because they cannot fairly be compared
with running tracks, mile for mile Yet the mileage of sidings in

the United Kingdom amounted to 14 353 in 1908 and the cost of
constructing them was probably not far from £60,000,000
On a single-track-mik basis the following cornpTrison may be

made between apparent capital costs in Gnat Britain and the
United States —

Single-Track Paid-up Capital
Mileage per Mile

United Kingdom. 1908 39.3 16 £33 • 3 ^^
United States, 1908 254192 10,372'*

The figures for the United States arc from the report of the Intir-
state Commerce Commission for the year ended 30th of June 1908,
and comprise mileage of first, second third and fourth tracks, and
paid-up capital m the haruls of the public only The British figures
are from the Board of Irade leturns for the calcndai year 1908
In comparing the figures, it should be noted that mam line mileage
in the eastern states as for example that of the Pennsylvania
railroad and the New' York, New Haven A Hartford, does not
differ greatly in standards of safety or in unit cost from the best
British construction, although improvement work in America is

charged to income far more liberally than it has been in England
But there are long stretches of pine loam in the South where branch
lines can be, and are, built and ec^uipped for £2400 or less per mile,
while the construction of new mam line in the prairie region of the
West ought not to cost more than £4000 per smglc-track-milc
under present conditions
The problem of the early railway builders in the United States

was to conquer the wilderness, to build an empire, and at the same
time to bind the East to the West and the North to the South
There can be little doubt but that the United States would long
ago have disintegrated into separate, warring republics, had they
not been bound together by railways, and standards of safety were

1 These figures are derived from a total Ihey are not exact,
but may be taken as representing an approximation correct within
one per cent

• Dollars to pounds sterling 4 87

rightly subordinated to the main task to be accomplished Con-
quest IS not usually bloodless, whether achieved at the v'an of a
marching column or at the head of a hastily-built railway, and the

process under which the American lailway system took form left

the way open for a distressing record of accidents to the traveller

and the railwav servant But as traffic becomes more dense, year

by year, the rebuilding process is constant, and American railway
lines are gradually becoming safer

In Europe the average route-mile capital is £27,036 and Table IX
shows the differencts between various countries

Table IX —Route-Mile Capital in Europe
Germany (1907)
France ( 1905)
Belgium (State railways 1906) 35.381
Italy (State railways 1906-7) 26,008

Denmark (State railways 1907-8) 10,433
Norway (1907-8) 8,027
Sweden (1905) 6,647
Russia (excluding Finland , 1905) 16,534
Finland (State railways 1907) 7,300

Slatistical Study of Railway Operation —The stud) of railway

operation through statistics ha^ two distinct aspects It has

been well said that statistics furnish the means by which the

railway manager disciplines his property ,
this is the aspect

of control On the other hand, the banker, the government

official and the economist use railway statistics to obtain

information which may be characterized as static rather than

dynamic Both uses ultimately rest upon comparison of the

observed data from a certain property wuth the observed data

from other properties, or with predetermined standards of

j

performance

I

In general, the British working unit supplied as public infor-

i mation has always been the goods-tram>mile and the passenger-

train-mile, these figures being the products of the number of

trams into the numbei of miles they havctravelled In America,

the basic un\U have been the ton-mile and the passcnger-mile,

and these figures are now required to be furnished to the

Interstate Commerce Commission and to most of the state

commissions as well Both the British manager and the

American manager, however, are supplied with a considerable

number of dail), weekly and monthly reports, varying on

different railways, which are not made public The daily

sheets usually include a summarized statement of the per-

formance of every tram on the line, covering the amount of

business done, the destination of the loads, &c For a number
of years there has been a movement m Great Britain to require

the inclusion of ton-mile statistics in the stated returns to the

Board of Trade, but most railway managers have objected

to the change on the ground that their own confidential infor-

mation was already adequate for purposes of control, and
that ton-mile statistics would require additional clerical force

to a costly extent 'Ihe Departmental Committee of the

Board of Trade, sitting m 1Q09 to considci railway accounting

forms, while recommending ton-miles to the careful considera-

tion of those responsible for railway working in Great Britain,

considered the question of their necessity m British practice

to be still open, and held that, at all events they shoulcl not be
introduced under compulsion

References

—

Annual Reports of the Intel state Commerce Com-
mission, VooT*^ Manual of Railroads (annual, New York)

, Statistical

Abstract of the United Stat'^^ (annual, Washington, published by the
U S Bureau of Statistics)

,
A T Hadley, Railroad Transportation,

Its History and Laws (New York, 1885) , E R Johnson, American
Railway Transportation (New York, 1908) , L G McPherson
Railroad Friignt Rates (New York, 1909) , b Daggett, Railroad
Reorganization (Boston, 1908) ,

M L Byers, Economics of Railway
(New York, 1908), E R Dewsnup(ed ), Railway Organiza-

tion and Working (Chicago, 1906) ,
Interstate Commerce Commission ,

Rate Regulation Hearings before the U S Senate Committee (Washing-
ton. 5 vols

, 1905) ,
and on cuirent matters. The Official Railway

Gwnfe (monthly, New York), the Railroad Age Gazette (weekly, New
York) and the Commercial and Financial Chronicle (weekly New
York) (R Mo )

Economics and Legislation

It was at one time an axiom of law and of political economy
that prices should be determined by free competition. But in

the development of the railway business it soon became evident
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that no such dependence on free competition was possible,

either in practice or m theory Ihis difficulty is not peculiar

to railways
;

but it was in the history of railway economy
and railway control that certain characteristics which are

now manifesting themselves in all directions where large

investments of fixed capital are involved were first brought
prominently to public notice

For a large number of those who use a railway, competition

in its more obvious forms does not and cannot exist Inde-
pendent carriers cannot run trains over the same Ime and
underbid one another m offering transportation services It

would be practically impossible for a line thus used by different

earners to be operated either with safety, or with economy, or

with the advantage to the public which a centralized manage-
ment affords. It is equally impossible for the majority of

shippers to enjoy the competition of parallel lines Such duplica-
tion of railways involves a waste of capital If parallel lines

compete at all point*, they cause ruin to the investors If

they compete at some points and not at others, they produce
a discrimination or preference with regard to rates and facilities,

which builds up the competitive points at the expense of the

non-competitive ones Such partial competition, with the

discrimination it involves, is liable to be worse for the public

than no competition at all It increases the tendency, already

too strong, towards concentration of industrial life in large

towns It produces an uncertainty with regard to rates which
prevents stability of prices, and is apt to promote the interests

of the unscrupulous speculator at the expense of those whose
business methods are more conservative So marked arc these

evils that such partial (ompetition is avoided by agreements
between the competing lines with regard to rates,and by divisions

of traffic, or pools, which shall take away the temptation to

violate such rate agreements Ihe common law has been
somewhat unfavourable to the enfon ement of such agreements,

and sUtutes in the United States, both local and national, have
attempted to prohibit them

,
but the public advantage from

their existence has been so great as to render their legal dis-

abilities inoperative In those parts of the continent of Europe
where railways are owned and administered by slate authority,

the necessity for such agreements is frankly admitted
But if rates are to be fixed by agreement, and not by com-

petition, what principle can be recognized as a legitimate basis

of railway rate-making^ The first efforts at railway legis-

lation were governed by the equal mileage principle , that is,

the attempt was made to make rates proportionate to the

distance It was, however, soon seen that this was inadmissible.

So much of the expense of the handling, both of freight and of

passengers, was independent of the length of the journey that

a mileage rate sufficiently large for short distances was un-
necessarily burdensome for long onCs, and w«is bound to destroy

long-distance traffic, if the theory were consistently applied

I'he system has been retained in large measure in passenger

business, but only because of the conflict which inevitably

occurs between the authorities and the passengers with regard

to the privilege of breaking and resuming a journey when
pa*senger rates are arranged on any other plan. In freight

schedules it has been completely abandoned.
A somewhat better theory of rate regulation was then framed,

which divided railway expenditures into movement expense,

connected with the line in general, and terminal expense,
which connected itself with the stations and station service.

Under this system each consignment of freight is compelled to

pay Its share of the terminal expense, independently of distance,

plus a mileage charge proportionate to the length of the jouritey

or haul There has been also a further attempt in England
to divide terminal charges into station and service terminals,

according to the nature of the work for which compensation is

sought But none of these clas<?ifications of expense reaches

the root of the matter A system of charges which compels
each piece of traffic to pay its share of the charges for track and
for stations overlooks the fundamental fact that a very large

part of the expenses of a railway—more than half—is not

connected either with the cost of moving traffic or of handling
traffic at stations, but with the cost of maintaining the property
as a whole Of this character are the expenditures necessary

for maintenance of way, for general administration and for

interest on capital borrowed, which are almost independent
of the total amount of business done, and quite independent of

any individual piece of business. To say that all traffic must bear

Its share of these interest and maintenance charges is to impose
upon the railways a rate which would cut off much of the long-

distance traffic, and much of the traffic in cheap articles, which
is of great value to the public, and which, from its very magni-
tude, IS a thing that railways could not afford to lose It also

a fact that with each recurring decade these general expenses

(also called indirect, undistributed or fixed charges) have an
increased importance as compared with the particular (direct,

distributed or operating) expense attaching naturally to the

particular portions of the traffic For with increased density
of population It becomes profitable to make improvements on
the original location, even though this may involve increased

charges for interest and for some parts of its maintenance, for

the sake of securing that economy of operation, through larger

train-loads, which such an improved location makes possible

Whatever the ostensible form of a railway tariff, the con-

tribution of the different shipments of freight to these general

expenses is determined on the principle of charging what the

traffic will bear Under this principle, rates are reduced where
the increase of business whic h follows such reduction makes the

change a profitable one They are kept relatively high in those

casts where the expansion of business which follows a reduction

is small, and where such a change is therefore unprofitable

This theory of charging what the traffic will bear is an un-
popular one, because it has been misapplied by railway managers
and made an excuse for charging what the traffic will not bear
Rightly applied, however, it is the only sound economic principle

It means taxaticm according to ability—that ability being

determined by actual experiment

In the practical carrying out of thisprinciple,railwaysdividc all

articles of freight into classes, the highest of which are charged
two or three, or even four times the rates of the lowest. This

classification is based partly upon special conditions of service,

which make some articles more economical to carry than others

(with particular reference to the question whether the goods
are offered to the companies in car-loads or in small parcels),

but chiefly with regard to the commercial value of the article,

and Its consequent ability to bear a high charge or a low one

For each of these classes a rate-sheet gives the actual rate-

charge per unit of weight between the various stations covered

by the tariff This rate increases as the distance increases,

but not in equal proportion
,

while the rates from large trade

centres to other trade centres at a great distance are not higher

than those to intermediate points somewhat less remote
, if

the law permits, there is a tendency to make them actually

a little lower Besides the system of charges thus prescribed

m the classification and rate-sheet, each tariff provides for a

certain number of special rates or charges made for particular

lines of trade in certain localities, independently of their relation

to the general system If these special rates are published in

the tariff, and are offered to all persons alike, provided they

can fulfil the conditions imposed by the company, they are

known as commodity rates, and are apparentlv a necessity

in any scheme of railway charges. If, however, they are not

published, and are given to certain persons as individual favours,

they become a prolific source of abuse, and are quite indefensible

from the standpoint of political economy.

While the superficial appearance of the railway tariff is

different for different countries, and sometimes for different

parts of the same country, the general principles laid down
are followed in rate-making by all well-managed lines, whether

state or private. It is a mistake to suppose that the question

of public or private ownership will make any considerable

difference in the system of rate-making adopted by a good

railway. A state system will be compelled, by the exigencies
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of ther publtc treasury, to arrange its rates to pay interest on its

securities ; a private company wiU generally be prevented^ by
the indirect competition of railways m other parts of the country

which It serves, from doing very much more than this. Fhe

relative merit of the two systems depends upon the question

how we cun secure the best efficiency and equity m the apph(U^

tion of the principles thus far laid down There are three

different systems of control .

—

I Private operation^ subject only to judicial re^ulaitmiy was
exemplified most fully in tlie early railway history of the United

States Until 1870 railway companies were almost free from

specul acts of control
;

and, m general, any company that

could raise or borrow the capital was allowed to build a railway

wherever it saw fit In the United Kingdom there was almost

as much immunity from legislative interference with charges,

but the companies were compelled to secure special charters,

and to conform to regulations made by the Board of Trade m
the interests of public safety The advantage of this relatively

free system of railway building and management is that it

secures efficient and progressive methods Most of the im-

provements m operation and m traffic management have had
their origin in one of these two countries The disadvantage

attendant upon this system is that the courts are reluctant to

exercise the right of regulation, except on old and traditional

Imes, and that m the face of new business methods the public

may be inadequately protected There is also this further

disadvantage, that m the gradual progress of consolidation

railway companies take upon themselves the aspect of large

monopolies, of whose apparently unrestricted povv(r the public

IS jealous. As a result of these difficulties there has been, both

in the United Kingdom and in the Lnitcd States, a progressive

increase of legislative mterferenc e with railways In the former

the Railway and Canal Traffic Ac t of 1854 specially prohibited

preferences, either m facilities or in rates The Regulation of

Raihvavs Act of 1873 provided for a Railway Commission,

which should be so constituted as to take cognizance of cases

on the investigation of which tlie courts were rductant to enter

h mally, the legislation of 1888 put into the han<l$ of a reorganized

Railway Commission and of the Board of Trade powers none
the Kiss important in principle because their action has been

less in Its practical effect than the advocates of active control

demanded In the United States the years from 1870 to 1875
witnessed sweeping and generally ill-considered legislation

(“ Granger Acts) concerning railway cliarges throughout

the Mississippi valley , while the years from 1884 to 1887 were

marked by more conservative, and for that reason more en-

forceable, acts, which culminated m the Interstate Commerce
Act, prohibitmg personal discrimination and gradually restrict-

ing discrimination lietween places, and providing for a National

Commission of very considerable power—not to speak of the

pooluig clause, which was extraneous to the general purpose

of the act, and has tended to defeat rather than strengthen its

operation

2, Operation by private companies, under specific provisions

of the government authorities with regard to the method of its

exercise, has l)een the policy consistently cairied out in France,

and less systematically and consistently in other countries

under the domination of the Latin race It was believed by its

advocates that this system of prescribing the conditions of

construction and operation of lines could promote public safety,

prevent waste of capital and secure passengers and shippers

against extortionate rates These expectations have been only

partially fulfilled Well trained as was the civil service of

France, the effect of this supervision m deadening activity

was sometimes more marked than m its effect in preventing

abuse. Moreover, such a system of regulation almost necessarily

carries with it a guarantee of monopoly to the vanous com-
pames concerned, and not mfrequently large gifts in the form
of subsidies, for without such aid private capital will not sub-

mit to the special burdens involved. These rights, whether of

monopoly or of subsidy, form a means of abuse m many direc-

tions Where the government is bod, they are a fruitful

source of corruption
;

even where it is good, they enable the

corapanifs to drive hard bargains with the public, and prevent

the expected benefits of official control from l>emg realized

3 State operation and ownership is a system which originated

in Belgium at the beginning of railway enterprise, and has been
consistently carried out by the Scandinavian countries and by
Hungary Since i860 it has been the policy of Australia.

It has generally come to be that of Germany and, so far as the

finances of the countries allow, of Austria and Russia
;

British

India also affords not a few examples of the same method The
theory ot state ownership is excellent So large a part of

the railway charge is ot the nature of a tax, that there seem to

be a pnon reasons for leaving the taxing powers in the hands of

the agents of the government. In practice its operation is far

more uncertain. Whether the intdligcnce and efficiency of the

officials charged by the state with the handling of its railway

system will be sufficient to make them act in the interest of the

public as fully as do the managers of private corporations, is a

question whose answer can only he determined by actual

experience m each case If they fail to have these qualities,

the complete monopoly whuh a government enjoys, and the

powers of borrowing which are furnished by the use of the public

credit, increase mstea^^ of diminishing the danger of arbitrary

action, unprogressivcness and waste ol capital Even m
matters like public safety it is by no means certain that govern-

ment authorities will do so well as private ones The question

IS one which practical railway men have long since ceased to

argue on general principles
,

they recognize that the answer
depends upon the respective degree of talent and integrity

which characterize the business communitv on the one hand and
the government officials on the other

Authorities —On economics of construction and ot operation,
see Wellington Iht Lvononiic Theory of Railway Location (sth ed ,

New York, 1890) On principles governing railway rates in general,

and spccihcally in England see Acworth, Tht Railwayi* and the

Traders {London, iHqi) On comparative railway legislation and
the principles governing it, see Hadley, Railroad TvanspoUatton

;

iti> History and its Laius (New York, 188;) On the history of radway
kgi'jiation in England, see Cohn, VnUrsiichungcn uber die EnglisHie
Ei^enhahnpolttik (T.cipzig 1874-83) On practice concerning rates

in continental Europe, see Ulrich Da<: Et^enbahntanfwesen (Berlin,

i8S()) (Since this was published, continental passenget rates have
fallen The French translation

—

Pans, 1898—gives Russian tariffs
)

On the question of ' nationalization " {i e state ownership and
^eration) soe an article by Edgar Crarnmond in the QuavUily
Review (London) for October loog which cites, among other works
on the subject, Clement Edwards’s Railway Nationalization (1808)

,

Edwin \ Pra-it's Railway Nationalizahon l anid K A Davis's
ationalization of Railivays {njoH) (A T H )

British Railway Legislation

The first thing a railway company m Great Britain has to do is

to obtain a special or private act ol parliament authorizing the

construction of the line Not that the mere laying or

working of a railway requires parliamentary sanction,

so long as the work does not interfere with other

people^s rights and interests An example of a railway built

without any legislative authority is the little mountain railway

from Llanberis to the summit of Snowdon, which was made by
the owner of the land through which it passes Such a railway

has no statutory nghts and no special obligations, and the

owner of it is liable to he sued for creating a nuisance if the work-

ing of the line interferes with the comfort of those residing in the

neighbourhood When, however, a company desires to construct

a line on a commercial scale, to acquire land compulsorily, to

divert nvers and streams, to cross roads either on the level or

by means of bndges, to pass near houses, to build tunnels or

viaducts, and to execute all the other works incidental to a
railway, and to work the line when completed without inter-

ference, it IS essential that the authority of parliament should

be obtamed The company therefore promotes a bill, which

is considered first by select committees of the two houses of

parliament, and afterwards by the two houses themselves,

during which period it faces the opposition, if any, of rival

concerns, of local authorities and of hostile landowners If

this IS successfully overcome, and the proposals meet with the
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approval of parliamiciity the bill is passed and, after securing

the Royal Assent, becomes an act oi parliament. The company
IS then free to proceed with the work of construction, and
at once becomes subject to various general acts, such as the

Companies Clauses Act, which affects ah jomt-stock companies
incorporated by any special act

,
the Land Clauses Act, which

has reference to all companies having powers to aequirc land

compulsorily , the Railway Clauses Act, which impases certain

conditions on all railways ahke (e\cept light railways) ; the

various Regulation ot Railways Acts ,
the Carriers Protection

Act ,
acts for the conveyance of mails, parrels, troops ; acts

relating to telegraphs, to the conveyance of workmen and to

the housing of the labouring classes
,
and several others which

It IS unnecessary to specify From the early days of railways

parliament has tJso been careful to pirovide for the safety of the

public by inserting in the general or special ects definite con-

ditions, and by laMng upon tlie Board of Trade the duty of

protecting the public using a railway

The first act which has r( fercnce to the safety of passengers

IS the Regulation of Railways Act of 1842, which obliges every

railway company to give notice to the Board of 1 rade
of Its intention to open the railway for passenger

traffic, and places upon that public department the

duty of inspecting the hne before the openmg of it takes place.

If the officer appointed by the Board of Trade should, after

inspection ot the railway, report to the department that in his

opinion “ th ‘ opening ot the same would be attended with

danger to the public using the same, by reason of the incomplete-
ness of the works or pcimantnt way, or the insufficiency of the

establishment for working such railway,’^ it is laNvful tor the

department to direct the company to postpone the opening of

the Ime for unv period not exceeding one month at a time, the

process being 1 c pcated from month to month as often as may be
necessary The company is liable to a fine of ttventy pounds a
day it it should open the line in contnivcntion of such order or

direction Ihe inspections made by the ofiicers of the Board
of dVade under this act are very complete the permanent
way, bridges, vi.iducts, tunnels and other works are carefully

examined
,

all iron or steel girders arc tested
,
stations, including

platforms, stairways, waiting-rooms,
,
are inspected

,
and

the signalling and “ interlocking ” are thoroughly overhauled.

A code of requirements m regard to the opening of new railways

has been drawn up by the d( partment for the guidance of railway

companies, and as the special circumstances ot each line are

considered on their merits, it rarely happens that the depart-

ment finds it necessary to prohibit the opening of a new railway.

The Regulation of Railways Act of 1871 extends the provisions

of the above act to the opening of “ any additional line of

railway, deviation line, station, junction or crossing on the

level
”

wffiich forms a portion of or is connected with a passenger

railway, and which has been con^structed subsequently to the

inspection of it This act further definc'S the duties and powers
of the inspectors of the Board of Trade, and also authorizes the

Board to dispense with the notice which the previous act

requires to be given prior to the opening of a railway

It may he remarked that neither of these acts confers on the

Board of Trade any power to inspect a railway after it has once
been opened, unless and until some addition or alteration, such
as IS defined in the Lkst-named act, has been made When a line

has once been inspected and passed, it lies w'lth the company to

maintain it in accordance with the standard of efficiency it

originally possessed, hut no express statutory obligation to do
so is imposed upon the company, and whether it does so or not,

the Board of Trade cannot interfere

The act of 1871 further renders it obligatory upon every
railway companv to send notice to the Board of Trade m the

laquiriea case of (i) any accident attended with loss of life or

into Aicci^ personal injury to any person whatsoever 7 (2) any
danta. collision where one of the trains is a passenger tram ,

(5) any passenger tram or part of such tram leaving the raals
;

(4) any other accident hkely to* have caused^ loss of life or
personal mjury, and specified on that ground by any order

827
made from time to time by the Boaird of Trade. The depart-

ment is authorized, on receipt of such report, to direct an uiquiry

to be made into the cause of any accident so reported, and the

inspector appointed to make the inquiry is given power to enter

any railway premises for the purposes ot his mquiry, and to

summon any person engaged upon the railway to attend the

mquiry as a witness, and to require the production of all books,

papers and documents which he considers important for the

purpose 'I he inspector, after making his investigation, is re-

quired to make a report to the Board of Irade as to the causes
of the accident and the circumstances attending the same, with
any observations on the subject which he deems right, and the

Board “ shall cause every su( h report to be made public in such

manner as they think expedient The usual mode of publish-

mg such reports is to forward them to railway compames con-

cerned, as well as to the press, and on application to any one

else who is interested The reports are subsequently included
in a Blue-book and presented to parliament It should be noted

that although the inspecting officer may m his report make any
recommendations that he may think fit with a view to guarding
against any similar accident occurring in the future no power
IS given to the Board ol irade, or to any other authonty, to
compel any railway compan\ to adopt such rt'commendations.

Ibis omission is sometimes held to be an error, but as a fact it is

an advantage The moral effect of the report, with the criticisms

of the company’s methods and recommendations appended
thereto, is great and it rarely happens that a company refuses to

adq^jt, or at anv rate to test, the recommendations so made. If,

on tlie other hand, the company is ot opinion that the suggestions

of the inspecting officer arc not likeiy to prove beneficial, or are

for any reason unodvisable, it is at liberty to reject them, the

responsibility ot doing so resting entirely upon itself The
eflt*ct of this latitude ls to give the company ample discretion

m the matter, and to enable the act to be admmisteied and
the object of it to be attamed without undue interference

In 1889 a very important act was passed placing upon the

Board of Trade the obligation to call upon railway companies
throughout the United Kingdom (i) to adopt upon
all passenger lines the block ” system of working

,

(2) to “ interlock ” their points and signals
, (3) to fit all trams

carrying passengers with some form of automatic contmuous
brake Prior to this some companies had, to a certain extent,

done these things, hut few, if any% were completely equipped m
these respects. A reasonable period was afforded them, accord-

ing to circumstam es, to comply with these requirements, and
at the pre,^ent tune the wwk is practically complete In this

lespert the lines of the United Kingdom are far ahead of those

of any other coirntryx and a diminution of accidents particularly

of collisions, has resulted therefrom America is now following

the lead thus set, and all the most important lines in the United
States have adopted block working and interlocking, hut a great

deal still remains to be done In certain respects, on the other

hand, America has gone further than the United Kingdom,
especially in the matter of automatic signalling, and in tbo

operating of points and signals by^ electrical pow er or air-pressure

insti’od of manual labour In America also, freight trains are

fitted with an automatic continuous brake, whereas m the

United Kingdom this appliance is required by law only m the

case of ptVSbenger trams, and in fact is not fitted to goods and
mineral trains except m a few isolated instances

The above-named acts enable the Board of Trade to take all

the necessary steps to ensure that the safety of passenger trains^

IS sufficiently guarded More recently legislation has

been passed to safeguard the lives and interests of

railway servants 1® 1B93 an act was passed by
parliament giving the Board power to interfere if or when
representations are made to them by or on behalf ofi any servant

or class of servants of a raihvay company that the hours of

work arc unduly long, or do not provide sufficient intervals

of umnterrupted rest between the periods of duty, or sufficient

relief in respect of Sunday duty In such cases the company
concerned may, after inquiry, be caiUed upon to submit such a
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schedule of the hours during which the man or men are em-
ployed as will bring those hours within limits which appear to

the department reasonable. In the event of the company
failing to comply with the demands of the department, the

latter is empowered to refer the case to the Railway and Canal

Commissioners, who form a special Court constituted by the

Railway and Canal Traffic Act of 1888, for deriding, among
other things, questions relating to rates and charges, for pro-

tec ting traders from undue charges and undue preference,

for regulating questions of traffic, and for deciding certain

disputes between railw'ay companies and the public The Com-
missioners are then empowered to deal with the matter, and if

“ a railway company fail to comply with any order made by the

Railway and Canal Commissioners, or to enforce the provisions

of any schedule ” approved by them, it is liable to a fine of a

hundred pounds for every day during which the default con-

tinues This act has been the means of effecting a considerable

reduction in the hours worked by railwav men on certain rail-

ways, and no case has yet arisen in which a reference to the

Commissioners has been necessary Such modifications of the

hours of work have not only been beneficial to the men, but
have improved the discipline of the staff and the punctuality

and regularity of the train service, particularly in respect of the

goods trains

The Notice of Accidents Act of 1884 which obliges employers

of labour to report to the Board of Trade, when “ there occurs in

any employment as defined by the schedule of the act, “ any
accident which causes to any person employed therein, either loss

of life or such bodily injury as to prevent him on any one of

the three working days next after the occurrence of the accident

from being employed for five hours on his ordinary work,'’ affects

railways in course of construction, but not, as a rule, otherwise

Although the administration ol the above-mentioned acts of

parliament has had a beneficial effect upon the safet> of the

public, and has enabled an enormous volume of traffic

fervirnra
handled with celerity, punctualitv and absence

of risk, it has during recent years come to notice that

the number of casualties among railway servants is still unduly
great, and in 1899 a Royal Commission was appointed to in-

vestigate tin fausea of the numerous accidents, fatal and non-

fatal, to railway men As a consequence of the report of this

Commission the Railway Employment (Prevention of Accidents)

Act of 1900 was passed, putting upon the Board of Irade the

duty of making “ such rules as they think fit with respect to any
of the subjects mentioned in the schedule to this act, with the

object of reducing or removing the dangers and risks incidental

to railway service ” Rules may also be made in respect to other

matters besides those mentioned in the schedule, and companies

may be called upon to adopt or reject, as the case may be, any
appliance, the use or disuse of which may be considered desirable

in the interest of the men. Before, however, the rules so made
become binding upon the companies, the latter have the right

of appealing against them to the Railway Commissioners.

Failure to comply with any of the rules renders a company
“ liable for each offence, on conviction under the Summary
Jurisdiction Acts, to a fine not exceeding fifty pounds, or in the

case of a continuing offence to a fine not exceeding ten pounds
for every day during which the offence continues after con-

viction " Rules drafted by the Board of Trade under this act

came into force on the 8th of August 1902, the subjects referred

to being (i) labelling of wagons
, (2) movements of wagons by

propping and tow-roping
, (3) power-brakes on engines

,

(4) lighting of stations and sidings
, (5) protection of points,

rods, &c
, (6) construction and protection of gauge-glasses

,

(7) arrangement of tool-boxes, &c., on engines
, (8) provision

of brake-vans for trains upon running lines beyond the limits of

stations
; (9) protection to permanent-way men when relaying

or repairing permanent way The final settlement of a rule

requiring brake-levers to be fitted on both sides of goods-wagons
was, however, deferred, owing to objections raised by certain of

the railway companies.
Other acts which are of importance m connexion with

accidents are the Accidents Compensation Act of 1846, the

Employers' Liability Act of 1880, and the Workmen's Com-
pensation Act of 1897.

The public acts of parliament referring to British railways are
collected in Bigg’s General Railway Act^ (H. A Y

)

American Railway Leoislation

Before i8yo— Ihe earliest legislation is contained in charters

granted by special act, for the construction of railways These
special acts gradually gave way to general statutes under
which railway corporations could be created without applu ation

to the legislature In the east, where, as a rule, charters had
been uniform and consistent, the change to general incorpora-

tion law was due to a desire to render incorporations speedier

and less expensive In the west, general laws came rather as

a result of the abuses of special legislation By 1850, general

incorporation laws were found in nearly all the eastern states,

and by 1870 m those of the west

Early legislation was confined almost entirely to matters

of construction In cases where statutes did touch the question

of regulation, they had to do with the operation of trams and
with the provision of facilities for shippers and passengers,

rather than with questions of rates It was natural that

this should be so, for the new transportation agency was so

much more efficient than anything previously available that

the people were eager to take advantage of its superior service

As a rule, the making of rates was left to the corporations

If the maximum rates were prescribed, as they sometimes
were, the limit was placed so high as to be of no practical value

for control Such crude attempts as were made to prevent

rates from being excessive concerned themselves with profits,

and were designed to confiscate for the state treasury any
earnings beyond a certain prescribed dividend Publicity of

rates was not generally required, and provisions against dis-

crimination were rare In the period before 1850 there was
but little realization of the public nature of the railway industry

and of the possibilities of injury to the public if railway cor-

porations were left uncontrolled

In regions where capital was lacking eagerness for railway
facilities led the people to demand the direct co-operation of

the state, and many projects, most of which ended in disaster,

were undertaken either by the state itself or through the aid

of the state's credit For example, Michigan, in 1837, in the

hrst session of its state legislature, made plans for the con-

struction of «557 miles of railway under the direct control of the

state, and the Governor was authorized to issue bonds for the

purpose The unfortunate results of this policy led many ol the

states, from about 1850, to put constitutional limitations upon
the power of their legislatures to lend the state's credit or to in-

volve the state as stockholder in the affairs of any corporation

As railway building increased m response to traffic needs,

and as the consolidation of short lines into continuous systems

proceeded, legislation applicable to railways became somewhat
broader in scope and more intelligent About 1850 there

began to appear on the statute books laws requiring publicity

of rates and the submission of annual reports to the legislature,

prescribing limits to corporate indebtedness, and also making
provision for safety in operation and for the character and
quality of railway service Consolidation and leasing were

commonly permitted in the case of continuous lines, but were
regularly prohibited in the case of parallel and competing lines.

The practice of pooling seems not to have attracted the attention

of the legislature In general it may be asserted that legis-

lation of this period was ill-considered, haphazard, and on a

petty scale. Moreover, it was of little practical importance

even within its narrow range, for it does not appear to have

been generally enforced.

j8yo-igoo—Railway legislation first assumed importance

m connection with the “ Granger Movement " in the middle
west There the policy of subsidies for railway building

had been carried to a reckless extreme. Roads had been
constructed in advance of settlement, and land-seekers had been
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transported to these frontier sections only to become dependent
upon the railways for their very existence To the unusual

temptations thus offered for favouritism and discriminations

in rates, the railways generally yielded This preferential

and discriminating policy, combined with other causes which
cannot here be discussed, resulted in the Granger legislation

of the ^seventies. In the first instance laws were enacted pre-

scribing schedules of maximum freight and passenger rates

with stringent penalties against rebates and discriminations

These measures proving unsati^^factory, they were soon super-

seded by statutes creating railway commissions with varied

powers of regulation. The commission method of control was
not a new one Such bodies, established to appraise land for

railway purposes, to apportion receipts and expenditures of

interstate traffic, and in a general way to supervise railway

transportation, had been in existence in New England before

i860, one of the earliest being that of Rhode Island in 1839
In 1869 Massachusetts had instituted a commission of more
modern type, which was given only powers of investigation

and recommendation, the fon e of public opinion being relied

upon to make its orders effective Western commissions,
the offspring of the Ciranger movement, were of a more vigorous

type Most of them had power to impose schedules of maximum
rates

,
practically all of them had authority to prescribe rates

upon complaint of shippers
,
and they could all seek the aid

of the courts to enforce their decrees Their power to initiate

rates, conferred upon them by their legislatures, was sustained

by the Supreme ( ourt of the United States, the Court reserving
to itself only the power to decide whether the presciibcd rates

were reasonable.

But the jurisdiction of the state commissions was, by judicial

interpretation, limited to commerce beginning and ending within
the limits of the single state The most important part of

railway transportation, that which was interstate in character,

was left untouched. It was this impotence of the state com-
mission that furnished the strongest incentive to Congressional

action The result was the passage, in 1887, of the Interstate

Commerce Act, which was directed towards the extirpation of

illegal and unjust practices in commerce among the states Its

primary purpose was to embody in statutory form the common-
law principle of equal treatment under like circumstances, and
to provide machinery for enlortement It aimed at the

prohibition of discrimination between persons, places and
commodities It made provision for publicity of rates and for

due notice of any change in rates
,

it forbade pooling ot freight

or earnings, and required annual reports from the carriers For
its enforcement, it created an Interstate Commerce Commission
of five members, with powers of investigation, and with authority

to issue remedial orders upon complaint and after hearing

Findings of the Commission were to be prima facie evidence m
any court proceeding for the enforcement of its orders

In this connexion, reference should be made to the Anti-'lYiist

Act of 1890, which, by its judicial interpretation, has been held to

include railways and to forbid rate agreements between com-
peting carriers

The act of 1887 remained in force without substantial amend-
ment until 1906, although with constantly diminishing prestige,

a result largely due to adverse decisions concerning the powers ot

the Commission Ten years after the passage of the law, the

court decided that the Commission had no power to prescribe

a rate, and that its jurisdiction over rates was confined to a
determination of the question whether the rate complained of

was unreasonable The Commission had much difficulty at the
beginning in securing the testimony of witnesses, who invoked
the Constitution of the United States as a bar against self-

incnmmation, and the immunity clause of the act had to be
amended before testimony could he obtained. The so-called
“ long-and-short-haul clause, which forbade a greater charge
for a long than for a short haul over the same line, if circum-
stances were substantially similar, was also robbed of all its

vitality by court decision The section requiring annual reports,

while it led to the creation of a Bureau of Statistics, did not give

the Commission power to compel complete or satisfactory answers

to Its requests for information The only element of real

strength that the statute acquired during the first twinty years

of Its history came from the Elkins Act of 1903, which stipulated

that the published rate should be the legal rate, and declared

any departure from the published rate to be a misdemeanour
It held shipper as well as carrier, and corporation as wefl as its

officer or agent, liable for violations of the act, and conferred upon

United States courts power to employ equit> proi esses in putting

an end to discrimination Conviction for granting rebates was
by this law made easier and more effective.

Since igoo ,
—^The movement in favour of more vigorous

railway regulation became pronounced after 1900 Iwcnty

years of experience and observation had revealed the defects

of the earlier legislation, and had concentratexi public atten-

tion more intelligently than ever before upon the problem of

strengthening the weak spots. The state commissions, since

their establishment in the ’seventies and the ’eighties, had

increased their functions and influence. Many of them,

beginning only with powers of recommendation, had obtained a

large extension of authority B\ 1908, thirty-five of the forty

state commissions were of the mandatory t)pe, and thirteen of

these had been created since 1904 They had been given power
to require complete annual reports from carriers, with a conse-

quent great increase in public knowledge concerning railway

operation and practice The most recent type of state com-
mission IS the so-called Public litility ( ommission, of which the

best examples are those of New York and Wisconsin, established

in 1907 In both states, the Commissions have power over

electric railways and local public utilities furnishing heat, light

and power, as well as o\tr steam railway transportation, and the

Wisconsin Commission also has control over telephone companies

In both states the consent of the Commission is necessary for the

issue of corporate secuntRs

Mention should be made of the mass of general legislation

passed, principall) by western states, since 1905, in response

to a popular demand ior lower rates 1 his demand has in many”

instances led to ill-considered legislation, has frequently ignored

the prerogatives and even the existence of the state commissions,

and has brought about the passage by state legislatures of maxi-

mum freight and passenger rate laws, with rates so low in many
cases that they have been set aside bv the courts as unconstitu-

tional The numerous laws limiting the fare for passengers to

two cents per mile are an illustration of this tendency

In the field of federal legislation, no significant change took

place until the passage of the Hepburn Act of 1906, which was an

amendment of the act of 1887 While failing to correct all the

defects in the original statute, the amended law was a decided

step in the direction of efficient regulation It increased the

jurisdiction of the Commission by” placing under the act express

companies, slecping-car companies and pipe lines for the

transportation of oil It extended the meaning of the term
“ railroad to include swatches, spurs and terminal facilities,

and the term “ transportation ” to include private cars, and all

collateral services, such as refrigeration, ele\ation and storage

The Elkins Act of 1903 was incorporated in the statute, and an

imprisonment penalty was added to the existing fine. It

forbade the granting of passes except to certain specified classes,

—a provision entirely” absent from the original measure It

expressl) conferred upon the Commission the power to prescribe

maximum rates, upon complaint and after hearing, as well as

to make joint rates, and to establish through rates when the

carriers had themselves refused to do so It enacted that

published rates should not be changed except on thirty days’

notice, whether the change involved an increase or a decrease,

and It required annual reports to be made under oath, penalties

being prescribed for failure to comply with the Commission

Y

requests for information Power was also given to prescribe

uniform systems of accounts for all classes of carriers, and to

employ special examiners to inspect the books and accounts

Carriers were forbidden to keep any accounts, records or

memoranda other than those approved by the Commission.
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Orders of the Conunission became effective within such time, not

less than thirty days, as the Commission should prescribe, and
penalties began to take effect from the date fixed by the Com-

mission, unless the carrier secured an injunction from the Court

suspending tlie order. Such mjunction might not issue e\cept

after hearing, of which five days’ notice must be given Decisions

of the Commission were not reviewable by the Court unless the

Commission had exceeded its authority, or had issued an uncon-

stitutional order

A new and important act was signed by the Presidejnt on
the 18th of June igio, it created a Commerce Court (com-
posed of five judges designated by the Chief Justice of the

Supreme Court from the Federal c ircuit judges), transfc rrtxl to

It jurisdiction in costs instituted to enforce or set aside orders

of the Inter-btate Commerce Commission, and made the United

States instead of the Commission a party in all such actions

The law forbids a railway or any other common carrier to

charge more for a short haul than for a long haul over the

same line, unless, m special cases, it is authorized to do so by
the Commission It forbids a railway which has reduced its

rates while in competition with a water route to raise them
agam when the competition lias ceased, unless the Commission
permits it to do so because of other changed conditions. It

extends the mitiative of the Commission irom the investigation

of complaints to the investigation of rates on its own motion
,

authorizes it to suspend rates in advance of their going into

effect, pending an investigation which may be continued for ten

months, and to establish through route s
,
and provides for a

special commission, appointed by the President, to investigate

questions pertaining to the issuance of railway securities

HiBLiOGRAPirY —See A T Hadley Railroad Transporiation (New
York, 18SO I

B H Meyer, Railway Lef*tslation tn the Untied States

(New York, 1903) , F A Cleveland and F W Puwell, Railroad
Promotion and Capitalization in thi United SlaUs (New York, 1909),
I^ H Hane>, 4 C onf^rtsstorial History 0/ Railways (2 vols , 'Sia.dison,
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Elkim Committee Report (190c;)
,
F H Dixon

“The Interstate Commerce Act as Amended," Quarterly Journal of
Economics, xxi 22 (Nov 1906), F H Dixon, "Recent liailroad

Commission Legislation," Political Science Quarterly, 612 (Dec
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Accident Statistics

Statistics of railwa> accidents may be divided into three*

classes casualties {a) to passengers, {b) to servants or employes

and {c) to other persons
,
and again into (i) tram accidents,

(2) accidents to persons domg work on or about trains and

(3) other accidents

Such statistics are studied mainly with the object of Farning
the lessons which they may afford as to preventive measures

for the future
,
and from this point of view the most important

element is the single item of passengers killed in train accidents

(a i). The number injured is, indeed, a fact of interest, no less

than the number killed, but comparisons under this head fire

unsatisfactory because it is impracticable or unprofitable to

go into sufficient detail to determine the relative senousne.ss

of the injuries The statistics of the killed usually afford all

necessary stimulus to improvement Accidents to passengers

other than those caused by collihions or derailments of trams
are very largely due to causes which it is fair to class either

as unavoidable or as due mainly to the fault or carelessness of

the victim himself That this is so is indicated by the fact

that, although the railways—alwa>s made to suffer severely

in pecuniary damages for mjuries for which their officers or

servants are held responsible by the courts—have for years

taken almost every conceivable precaution, the number of

accidents, m proportion to the number of persons travellmg,

diminishes but slowlv—so slowly tliat, in view of the variety

of conditions to be considered, it would hardly be safe to con-
clude that the dimmution is due to any definite improvement
m the safeguards provided Collisions, on the other hand, are

preventable, and derailments nearly so, and the records of

deaths and injuries m this class m successive years are therefore

justly ‘taken as an index to the efficiency with which the railways
are managed.

Ihe number of servants killed m tram accidents is the next

in importance The safety of passengers is, indeed, the first

care of the railway manager
,

but the employes^ exposed to

many risks from which the passengers are
,
protected, must be

looked after. On the British railways the men who run the

trams arc safeguarded very efficiently, and the collisions and
derailments which are serious enough to do injury to the train-

men or the enginemcn are really rare The roadway, tracks

and rolling stock are so well mamtamed tliat those causes w^hich

lead to the worst derailments have been eliminated almost

completely, and the record of serious collisions has been reduced

nearly to zero by the universal use of the block system and by
systematic precautions at junctions In America the record

IS far less satisfactory The bc*st railways of the United States

and Canada have, indeed, been greatly improved, and their

mam lines approach the high standards of safety which prevail

in Great Britain, both as regards maintenance and caie of

roadway and vehicles (as a preventive of derailments) and the

use of the block system (as a preventive of collisions)
,

but

when the inquirer looks at America as a whole—the total

length of Imes m the United States being over 230,000 m
,

ten Limes the total of the United Kingdom—he is considering

a figure which includes an enormous mileage of railway lying

in thinly settled regions where the high standards of safety

maintained on the best railways have scarcely been thought

of The duty of a railway with deficient plant or facilities

would seem to be to make up for their absence by moderating
the speeds of its trains, but public sentiment in America appears

so far to have approved at least tacitly, the combination of

imperfect railways and high speeds

Apart from collisions and derailments, a large proportion

of ail accidents is found to be due primarily to want of care on
the part ol the victims Accidents to workmen in marshalling,

shunting, distributing and running trains, engines and cars,

may be taken as the most important class, after tram accidents,

because this work is necessary and important and yet involves

considerable hazard On British railways the duty of the

companies to provide all practicable safeguards and to educate

and caution the servants may be said to have been faithfully

performed, and the accident totals must be taken as being

somewhat near the “ irreducible mmimum ”—unless some of

the infirmities of the human mmd can be cured In America
the number of men killed and injured in handling freight trams
has been very large In the year ending June 30, 1909, exclusive

of casualties due to collisions, deraihnents and other accidents

to trams, the number killed was 81 1 and of injured 28,156

{Accident BuUeitn, No. 32, p 14) The number killed (811)

is equal to about three in every thousand trainmen employed
From this and all other causes, the number of trainmen killed

m the year ending June 30, 1909, was about 8 m 1000
T lie use of automatic couplers for freight cars throughout the

United States, introduced m 1893-1900, greatly reduced the

number of deaths and injuries in coupling, and the use of air

brakes on freight cars, now universal, has reduced the risk to

the men by making it less necessary for them to ride on the

roofs of high box-cars, while at the same time it has made it

possible to run long trains with fewer men
,

but except m
these two features the freight service in America continues to

be a daaigerous occupation The high and heavy cars, the

high speeds, the severe weather m the northern fitates m wmter,
the fluctuating nature of the business, resullmg often m the

employment of poorly qualified men and m other irregularities,

are among the causes of this state ol things

l^ing struck or run over by a tram while standing or walkmg
on the track is the largest single cause of railway accidents.”

Workmen are killed and injured in this way, both while on

duty and when going to and from their work
,

passengers, with

or without right, go in front of trams at stations and at highway
crossings at grade level

;
and trespas*sers are killed and mjured

m large numbers on railways everywhere, at and near stations,

at crossings, and out on the open road, where they have no
shadow of nght. Of trespassers the number killed iper mile (0£
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line IS about as large in England as in America, the density

of population and of traffic in Great Britain apparently counter-

balancing the laxity of the laws against trespassing m America
In the thickly settled parts of the United States the number of

trespassers killed on the railway tracks, including vagrants who
suffer m collisions and derailments while stealing rides, is very

large In New York and four adjacent states, having about as

many miles of railway as the United Kmgdom, the number in

the year ending June 30, 1907, wa^) 1552 In the United
Kingdom the number for the corresponding year was 447, or

less than one-third.

As was suggested at the outset, railway accident statistics

are useful only as showing how to make life and limb safer,

though in pursuing this object increased economy should also

be secured Railways liave always been held by the legis-

latures and by tlie courts strictly accountable for their short-

comings, so far as accountability can be enlorced by compelling

the payment of damages to victims of accidenLs
,
but in suite

of this, a want of enterprise and even some apparent neglec t of

passengers’ and servants’ plain rights, have often been apparent,

and the Board of Trade, with its powers of supervision, in-

spection and investigation, must therefore be dassed as one of

the most beneficent factors in the pnimotion of safety on
British railways Its powers have been exercised with the

greatest caution, yet with consistent firmness, and the pub-
licity which has been givcm to the true and detailed causes of

score*^ and scores of railway accidents by the admirable reports

of the Board of Trade inspectors has been a powerful lever

m improving the railway service Useful c'ompulsory laws

regarding the details of tram management are difhcult to frame

and hard to carry out
,

Init the Board has exercised a persistent

persuasiveness and has secured most of its objects Its in-

vestigations justified the law making the block system com-
pulsory, thus removing the worst danger of railway travel Its

constant and irnparti«il expositions of cases of over-work and

insufficient training of employes have greatly helped to elevate

the character of these employes

In the United States the governments ha\c done far less

A majority of the states have railway commissions, but the

investigation of railway accidents, with comparatively few

exceptions, has not been done in such a way as to make the

results useful m promoting improved practice Many of the

commissions have done little or nothing of v’-alue in this respect

The Federal government, having authority in railway matters

only when interstate traffic is alTcctcd, gathers statistics ajid

publishes them
,
but in the airing of causes—the field in which

the British Board of Trade has been useful—nothing so far

has been done except to require written reports monthly from

the railway^) These are useful so far as they go, but they lack

the impartiality that would be secured b) an inquiry such as is

held m England

Tabll X —Casualties on riix Railways of the
United Kingdom

Passengers —
1908

ju'r^d

1907

jured

I Jn tram accidents 0 2^3 18 534
2 Othe r accidents in or around

trains, Ac 102 2.242 102 3,132

3 Other causes 5 803 5 830

Total of passengers . 107 3^ 125 3»502

Servants —
4 In tram accidents 6 164 13 216

5 Other accidents m or around
trams, Ac 37^ 4.97b 441 5.577

6 Other causes 50 19 041 55 i 5 . 7«i

total of servants 4^2 24,181 509 21.514

Other Persons —
7 In tram accidents 0 7 5 ir

8 At level crossings 51 44 30 30

9 Trespassmg on line 291 gn 278 ttS
10 Suicides (including unsuc-

ccssful attempts) 188 19 169 18

II On busmess at stations 32 5«o ^0 bi8
12 Miscellaneous 27 ihy 30 167

Total of “ other persons
”

5^9 916 577 959

Grand total 1,128 2«,485 I, 2 II 25.975

The casualties enumerated in items i, 4 and 7 of Table X aggre-
gate C> killed and 454 injiirerl

,
the six deaths were due to colhsmns,

while of the casts of injury 372 occurred by collisions, 47 by derail-

ments, and 35 by other accidents to trains I his undoubtedly IS

the greatest record for tram safety ever known in the world Item i

shows no passengers killed in tiain accidents during the vrar Ihis
was the case once before, in 1001

,
and the total of fatal accidents

to passengirs and scivants, taken together, has m se-vcral years
been very low {i8of> eight, I901 eight, 1902, ten

, 1904 thirteen),

but never before was it down to six

Items 2 and 5 m Table X are made up of the classes of accidents
shown m table XI

Table XI —Detail Causes of Certain Accidints

Year 1908
Jltm 2, I*aSi>eng(r^ — Injured

1 From falling between trains and platforms

—

(fl) When entering trams 21 53
(/>) \\ hen alighting from trams 2 no

2 From falling on to the platform, ballast, Ac
(a) When entering trams 5 115
(/;) When alighting from trams 10 874

3 1 10m falling oft platforms and being struck or
run over by trams 8 19

4 While crossing the Ime at station*?

—

(a) WTierc there is cither a subway or
footbridge 9 6

{h) Where there is neither a subway nor
footbrielge 9 6

5 Bv the closing of camag( doors 748
(j From falling out of carriages during the running

of trains 19 (>4

7 By other accidents 19 247

Total of passengers 102 2242
Hem 5,

-

By accidents occurring during shunting opeialions, viz —
1 Wffiile coupling or uncoupling \v hides lO 675
2 Bv coming in contact, wTiile ridmg on

v( hides with other vehicles, Ac, standing
on adjacent hues 2 19

3 While passing over, under, or standmg on
buffers 2 13

4 When getting on or olf, or falling off engines,

wagons, Ac 4 278
3 While braking, spragging, or chocking wheels 15 627
o W hile attending to giound-pomts i 98
7 While moving vehicles by capstans, turn-

tabks props, levels Ac lO 498
b By other accidents not included m the

preceding 41 587
9 From falling oft trams, engines, Ac

, m motion 5 43
10 When getting on or off engines, \ans, Ac,

(luring the running of trams 2 226
11 By coming m contact with over-bridges or

erections on the sides of the line 3 53
12 While attcndin^^ to the machinery, Ac, of

engines in motion , 2 674
13 WTiile working on thepermanent-way, sidings,

Ac 52 100

14 While attending to gates at level-erossings 3 3
15 While walking, crossing or standing on the

line on duty —
{(i) At stations 84 245
{b) At other parts of the Ime 40 4b

lb From being caught between vehicles 23 95
17 From falling, or being caught between trams

and platforms walls, Ac 10 70
1 8 While W'alking, Ac

,
along the line to or from w ork 34 31

19 Miscellaneous

Total of servants

lable XII analyses the classes of accident compmsed in items

3 and 0 of lable X

Table XII —Dliail Causes of Certain Accidents

Passengers —
a While ascendmg or descending

steps at stations

h By being struck by barrows, by
failing over packages, Ac , on
station platforms....

1908. 1907.

Rilled
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Table XII —Detail Causls of Certain Accidents—continued

1908

Killed
In

jured

105
24O

c From falling off platforms upon the
ballast I

d By other accidents i

Total of passengers 5
Servants .

—

1 While loading, un loading or sliceting

wagons, trucks and horse-box.es 8 4018
2 While moving goods and luggage

in stations or sheds 2 1,902

1907

K'""'
j«,"d

no
205

5 S30

2,899

3 While working at cranes or capstans 3 411 8 304 tram miles 0 329

4 By the falling of wagon-aoors, Engine drivers, ratio killed to number
lamps, baits of goods, Ac I 581 390

1

employed 1 m 5.628

5 While attending to engines at rest 4 2.479 4 2.393 Firemen, ratio killed to number employed I in 12.857
6 brom falling off, or when getting Passenger guards, ratio killed to niimbi r

on or off, engines or vehicles at rest 3 2 1.495 employed I in 4 237

7 From falling olf, or wht n getting Goods guards and brake men, latio killed

on or off, platfoims I 483 2 404 to number employed I in 8,438
8 From falling olf ladders, scaffolds. (t/) Servants killed in work about trains, Ac (ex-

Ac n 449 11 4t)0 cluding train accidents), ratio killed to

0 By stumbling while walking on number employed T m 790
the line 2 i,ob8 I 1.049 Goods guards and brakemen, ratio killed to

10 By being trampled on or kicked number employed I 111 409
by horst s wink engaged m rail- Shunters, ratio killed to number employed I in 337
way work I 04 71 Engine drivers, ratio kilkd to numbei

1

1

hrorn being struck by articles employed I m 1,126

thrown from passing trams 7 6 Passenger guards, ratio killed to numbei
12 hrom the falling of rails, sleepers, employed 1 m r 059

Ac , when at uork on the line f)S() i On
13 Otherwise injured when at work on

tlK line or m sidings 5 2,182 5 1,981

14 Miscellaneous 9 3085 2,753

Total of servants 50 19 041 55 15,701

Tabi E XIII —Nature of Accidents lo Trains. Vehici es
AND Permanent-Wav

(.4) Accidents to trains —
1 (.ollisions between passenger trains or

parts of passenger trains

2 Collisions between passenger trains and
goods or mineral trains or light-engines

^ Collisions between goods trains or parts
of goods trains and hght-engines

4 Collisions between trains and vehicles
standing foul of the line

5 Collisions between trains and buffer-stops or
vehicles standing against buffer-stops —

(a) P'rom trains running into stations
or sidings at too high a speed

{h) From other causes
6 Trains coming in contact with projections

from other trains or vehicles on parallel

lines

7 Passenger trains or parts of passenger
trains leaving the rails

8 Goods trains or parts of goods trains, light-

engines Ac leaving the rails

9 1 rains running through gates at level-

crossings or into other obstacles
10 Fires in trains

1 1 Miscellaneous
(B) Accidents to or failure of rolling stock and

1908
Utijtccl

Kingdom

43

1907
United

Kingdom

4^

180

20
I')

30

94

407

368
IQ';

3

106

483

3^>4

170

4

permanent-way —
12 Bursting of boilers or tubes Ac of engines 7 13

13 Failure of machinery, springs, Ac , of
engines 61 86

14 Failure of tires 125 172
15 ,, wheels 2 8
16 axles 165 160
17 ,, couplings 2.346 2,440
18 ,, ropes used m working inclines

19 tunnels, bridges, viaducts, cul
virts, Ac 3

20 Broken rails 287 289
21 Flooding of portions of permanent-way 24 40
22 sups in cuttings or embankments 18 28
23 Fires at stations or involving injury to

bridges or viailucts 30 22
24 Miscellaneous I

Percentages —On Bntish railways the casualties from tram acci-
dents. especially fatal injuries, have been reduced to so small a pro-
portion of the number of passengers travelling, or the number of

servants employed, that the figures showing the percentages vary
from year to year considerably ,

but in other classes of accidents, in

which a large proportion of the cases maybe classed as unproven t-

ablc, the jjercentages do not vary greatly The following are the

more significant ratios m the year 1907, as shown in the Board of

Trade returns —
{a) Passengers killed in train accidents, approxi-

mately I in 8 ^.000,000

(1908, o in I 500 000 000 )

(b) Passengers injured in train accidents, ap-
proximately I in 3,cx)o,ooo

(iqoH, approximately i in 6 000,OiX) )

(c) Servants killed in tram accidents —
Number of servants killed jier 10000,000

Railway Accidents in America — I he statistics of accidents

in America are kept in a form somewhat different from the fore-

going Table XIV is taken from the Accident Bulletin of

the Interstate Commerce Commission (No 32), the items being

numbered to correspond as nearly as practicable with the

numbers m the British table (No X ) The items 7-8 embrace

the statistics which most nearly correspond to the items 7-12

in the Bntish table

Jabll XI\ —Casuaities on the Raiiwa^s of the United
States ot America

Year ending June 30

1909 1908

79
Passengers —

Killed 1 nj ured Killed Injured

216 I In tram accidents I3I 5.865 165 7.430

22

2 3 Other causes 204 6.251 241 5215

Total of jiassengcr'-

Servants — 335 12, 1 16 40b 12,645

4 In train accidents 520 4.877 642 6 818

*7 5,6 Other causes 1.939 46 927 2716 49,526

2;
lotal of servants 2 456 51.804 3 358 56,344

Year ending June 30, 1907

Other Persons —
7 In tram accident^
8 Struck by trams at

highway crosb-

ings
Do at stations
Do at other

places
Other caubes

I rrsp-iBhing

Killed Injured

97

2^7
421

3732
IT2S

I7I

274
423

206^
2 s8i

Not T icspassing lotal

KilleJ Iniured Killed Injiuf'd

52

696
89

113
94

259

200
1287

149

93^
Sio

3S45
1219

1373

1797
682

226 j

3868

4471 66 9983

diminution from iqoS

Total of “ other f ^
persons” )

56i2 55 1044

The salient feature of Table XIV is the
to 1909 This IS mainly due to a great falling off in traffic, because
of a general business depression

,
from 1907 to 1909 the reduction

in the accident record is still greater In items i and 4 the increase
in safety is due in part, no doubt, to the extension of the use of the
block system The accidents to “ other persons " cannot readily
be compared with items 7-12 m the British record, except as to
the totals and a few of the items

In any comparison lietwecn British and American records the
first point to be borne in mind is the difference in mileage and traffic

The American railways aggregate approximately ten times the
length of the British lines

,
but m tram miles the difference is far

less In the latest years in which comparisons can be made, the
passenger journeys m the United Kingdom amounted to i ^00 millions
(including season-ticket holders, estimated) and the tram miles
to 428 3 millions while the corresponding figures m the United
States were 873 9 millions and 1 171 9 millions The average length
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of the passeng[er’s journey in the United States is reported to be
about 32 m ,

in Great Britain it is undoubtedly less, but no record

IS published Of the total train mileage in America more than half

IS freight
,
in Great Britain much more than half is passenger

Table XV — Total Cash ai ties on Railways of the
Uniied SrAFis

1908 1907
K\\Ui\ Injured Killed Injured

Passengers . f • 383 610 13.041
Employees . h470 83 . 3<^>7 4.534 87.644
Other persons 0 460 10.275 6,695 10.331

Total . 10.313 105.234 11.839 1 1 1,016

Table XV shows the casualties on American railways in 1907
and iyo8 (year ending June 30) Ihese hgures differ from those

in Table XIV because of differences in classification In Table
XIV the item “passengers kilh d “ includes those on some electric

railways, which presumably are not covered in the statement here
givtn

,
also passengers in freight trains, Under “employees**

this table includes men in shops, &c
,
not shown in Table XIV.

in 1907 one passenger in 2 318,051 was killed, and one in 107,004
was injured, in tiain accidents The number of employis killed

in tram accidents was 12 9 in ic million train miles Of tram
men (including engine-drivers and firemen), one out of 125 employed
was killed (all causes), and one m eight injured

The great differences between the iccords of the United States

and the United Kingdom seem to afford justification for the view,
which has often been exprobsi<l, that in America the spirit of hurry
and recklessness manifest in many of the activities of the people
prevails even among the men on whom rests the grave responsi-

bility of limning trains in safety Yet the best safety devices are

made m Ameiica, and means of reducing these death records are
well known

France—Railway acoidenls in France are recorded in a shape

somewhat different from that found in either Great Britain or

Amcrua The priniipal items for the years 1906 and 1907 are

shown in 'Table XVI The length of railways in the republic

was 39,963 km (24,832 m ), the number of persons employed
on them was rather less than 300,000, the number of pas-

sengers carried annually being betw'cen 450 and 500 millions

'The number of passengers (36) killed in train accidents m 1907

was eijual to o 0759 per million passengers carried and o 0024
per million kilometres travelled by passengers, or o 1503 per

million kilometres travelled by trains

Table XVI —R\ii w\y C ASl Al I IhS JN

1907

France
1906

Killec 1 Injiirtd Killed Injured
Jn tram accidents—

Passe ngLrs 3^ 430 14 500
bervants 23 168 21 13^

59 598 35 632
Other accidents, due to railway

opt rations -

—

Passengers and others 1

1

39 14 29
Servants . 18 24 8 17

Other accidents, victim'^ own fault—
2Q ^’3 22

Passengers and others 290 i8q 305 155
Servants . 281 465 265 421

571 6‘;4 570 576

Grand total . 659 1315 627 1254

The most significant item m the table, 36 passengers killed in

tram accidents, is perhaps to be considered as abnormally
large, the totals under this head for the preceding six years

beginning with 1901 being 7, 35, 3, 18, 4, 14, or an average of

II 57 per year. 'The French secretary of Public Works, who
has furnished these statistics, keeps also similar records of the

local or light railways, on which the number of fatal accidents

appears to be exceedingly small.

Germany—^The number of persons killed on the railways of

the German Empire in the year 1907 was 1249, classified as

in Table XVII. This number does not include suicides and
attempts at suicide, of which there were 333, all but 24 being

successful. In these statistics, the third item, “ other persons,”

includes post office and customs officials and other persons

connected with the railway service, as well as railway officers

and servants off duty. The totals of passengers killed and

injured in tram accidents are not separated from those killed

and injured from other causes, but ratios are given showing
that for four years no passengers were killed in this class.

Table XVII —Railway Casualties in ihl German Empire
(From Statistic den ttn Detriehc bt findltc hen Etsenbahnen ,

E S Mittler & Son, Berlin)

1907 1906
Killed. Injured Killed Injure

Passengers . 135 953 118 597
Servants . 714 1673 703 1513
Other persons . . 400 395 360 373

1249

1
n 1181 0

1
oo

1

See the Quarterly and Annual Reports, issued by the Board of
Trade, London, and the Annual Statistical Reports and Quarterly
Accident Bulletins, published by the Interstate Commerce Commis-
sion, Washington (B B A

)

Financial Oroanization

The methods of financing railway enterprises, both new
projects and existing lines, have been influenced very largely

by the attitude of the state and of municipal authorities.

Railways may be built for military reasons or for commercial
reasons, or for a combination of the tno The Trans-Siberian

railway was a military necessity if Russia was to exercise

dominion throughout Siberia and maintain a port on the Yellow
Sea or the Sea of Japan 'Ihe Union Pacific railroad was a
military necessity to the United States if the authority of the

national government was to be maintained m the Far West.
'Ihe cost of such ventures and the detailed methods by which
they are financed are of relatively small importance, because
they are not reijuired to earn a money return on the mvestment.
'To a less degree, the same is true of railways built for a special

instead of a general commercial interest. The Baltimore &
Ohio railroad was built to protect and further the commercial
interests of the city of Baltimore

, the Cincinnati Southern
railway is still owned by the city of Cincinnati , which built the

line in the Seventies for commercial protection against Louis-

ville, Ky From a commercial point of view such ventures
are differentiated from railway projects built for general com-
mercial reasons bec'ause they do not depend on their own credit

Ihe government, national or local, furnishes the borrowing
power, and makes the best bargain it can with the men it

designates to operate the line.

Where a railway is built for general commercial reasons,

however, it must furnish its own credit ; that is to say, it must
convince mvestors that it ctui be worked profitably^ and give

them an assured return on the funds they advance. The
state IS interested in the commercial railway venture as a matter
of public policy, and because it can confer or withold the right

of eminent domain, without which the railw^ay builder would
be subjected to endless annovance and expense 'Ihis govern-

mental sanction has been obtainable only with difficulty, and
after the exercise of numerous legal forms, in Great Britain and
on the continent of Europe In the United States, on the other

hand, it has been obtained with considerable ease. In the

earlier years of American railway building, each project was
commonly the subject of a special law

,
then special laws were

in turn succeeded by general railway laws in the several states,

and these in turn have come to be succeeded in most parts of

the country by' jurisdiction vested in the state railway com-
mission Kadi of these changes has tended to improve the
existing status, to legitimize railway enterprise, and to safe-

guard capital or investment.

The laws regulating original outputs for capital were strictly

drawn in Great Britain and on the continent of Europe
,

in

America they were drawn very loosely. As a result it has been
far eixsier for the American than for the European railway'

builder to take advantage of the speculative instinct in obtam-
ing money. Instead of the borrowing power being restricted to

a small percentage of the total capital, as m European countries,

most of the railway mileage of America has been built with

borrowed money, represented by bonds, while stock has been

given freely as an mducement to subscribe to the bonds on the

XXII. 27
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theory that the bonds represented the cost of the enterprise, and
the stock the praspcctive profits. As a natural result weak railway

companies m the United States have frequently been declared

insolvent by the courts, owing to their inability in periods of

commercial depression to meet their acknowledged oldigations,

and in the reorganization which has followed the shareholders

hav c usually had to accept a loss, temporar) or permanent.

'Ihe situation m Great Britain has been wholly different.

Ihe debt m that country is relatively small m amount, and
IS not represented by securities based upon hv'pothccation of

the company’s real property, as with the American railway

bond, resting on a first, second or third mortgage But British

share capital has been issued so freely for extension and im-

provement work of all sorts, including the costly requirements

of the Board of 'IVadc, that a situation has been reached where
the rttiirn on the outstanding sc( unties tends to diminish >ear

by >car Although this fact will not in itsdf make the com-
panies liable to any process of reorganization similar to that

following insolvency and foreclosure of the Ame»*ican railway,

it IS probable that reorganization of some sort must nevertheless

take place m Great Britain, and it mav well be questioned

whether the position of the transportation system of that

country would not have been better if it had been built up
and projected on the experience gained by actual earlier losses,

as m the United States.

Thus the characteristic defect in the British railway organiza-

tion has been the tendency to put out new capital at a rate

faster than has been warranted by the annual increases in

earnings. 'Ihe American railways do not have to face this

Situation
;

but, after a long term of years, when they were

allowed to do much as they pleased, they have now been brought
sharply to book by almost every form of constituted authority

to be found m the states, and they are suffering from increased

taxation, from direct service requirements, and from a general

tendency on tlie part of regulating authorities to reduce rates

and to make it impossible to increase them Meantime, the

purchasing power of the dollar which the railway company
receives for a specified service is gradually growing smaller,

owing to the general increases year by year in wages and in the

cost of material 'fhe railwa)s are prospering because they

are managed with great skill and are doing increasing amounts
of business, though at lessening unit profits. But there is

danger of their re-achmg the point where there is little or no
margin between unit cjosts of service and unit receipts for the

service. It will probably be inevitable for American railway

rates to trend somewhat upward m the future, as they have

gradually declined m the past
;

but the process apparently

cannot be accomplished without considerable friction with the

governing authorities The attitude of the courts is not that

the railways should work without comptmsation, but that the

compensation should not exceed a fair return on funds actually

expended by the railway, 'J his is m line with the provisions

m the Constitution of the United States regarding the protec-

tion of propel ty, but the difficulty m applying the principle

to the railway situation l^cs m the fact that costs have to

be met by averaging the returns on the total amount of

business done, and it is often impossible, in specific instances,

to secure a rate which can be considered to yield a fair rctium

-on the specific service rendered. Hence losses m one quarter

must be compensated by gams in another—a process which the

law, regarding only the gains, renders very difficult.

The growth of railways has been accompanied by a world-wide

tendencytoward the consolidation of small independent ventures

into *arge groups of lines able to aid one another in the exchange
of traffic and to effect economies in administration and m the

punchase of supplies. Both in England and in America this

E
rocess of consolidation has been obstructed by all known legis-

itive devices, Ixjcause of the widespread belief that competition

in the field of transportation was necessary if fair prices were

to be charged for the service But the general tendency to

regulate rates by authority of the state has apparently rendered

unnecessary the old plan of rate regulation through competition,
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even if it had not been demonstrated often and again that
this form of regulation is costly for all concerned and is effective

only during rare periods of direct conflict between companies.
Nevertheless, m spite of difficulties, consolidation has gone
on with great rapidity. When Mr E. H. Harriman died

he exercised direct authority over more than 50,000 m of

railway, and the tendency of all the great American railway
systems, even when not tied to one another m common owner-
ship, is to increase their mileage year by year by acquirmg
tributary lines. The smaller company exchanges its stock

for stock of the larger system on an agreed basis or sells it

outright, and the bondholders of the absorbed line often have a
similar opportunity to exchange their securities for obligations

of the parent company, which are on a stronger basis or have a
broader market Similarly m Great Britain there is a tendency
towards combination by mutual agreement among the com-
panies while they still preserve their independent existence.

lable XVTTT shows the paid up capital, gross rectipls, nt t

receipts and proportion of net receipts to total paid-up capital on
the railways of the United Kingdom for a senes of years

'Jabik XVIII

—

British Kailways

Route Paid un Cn. s Na Percent
Yew Miles. C ijiitaf Receipts Receipts Net to

Capital

1878 17.333 /f>98 ,545 ,l $4 /62,8(12,67 \ £2g/>73 . 30<> 4 25
t888 19,812 864,095,903 72,804,605 35,132,558 4 oO
1898 21,659 1,134,468,462 96,252 501 40,291 ,958 3 55
1899 21,700 Li 52 . 3 i 7 . 5<^i 101,007,005 4C 57<>.378 3 61
I9«o 21,855 1,170,001, 894^ 104,801 858 40.058,338 3 41
1901 22,078 i. 195 >564 >47^ 100,558,815 39,009,076 3 ^7
1902 22,152 1,216,801,421 109,409,720 41,628,502 3 42
1903 22.435 1.235,528,917 110,888,714 42,326,859 3 43
1904 22.634 1,258,294,081 111,833,272 42 ,0()O, 74 i 3 39
1905 22 8,7 1,272,600,035 1x3,531.019 43,466.356 3 42
1906 23,06^ 1,280,883,341 117,227,931 44,446,077 3 45
ii)07 2 V,Io8 I, 204 ,o05 ,l >(>2 121,548.923 44,919,729 3 47

1

1908 23,205 1. 310,53^212 119,89-1,327 41,180,520 3 ?2

A similar companson (Table XIX ) can be made fe>r the United
States of America, statistics prior to the establishment of the Inter-
state Commerce Commission being taken from Poor’s Mamtal of

Railroads as transcribed m government reports

lAULL XIX

—

AmLRICAN RAILWAYS

V ear
Route Issued Cross N\t

Percent
Net to

Capital
Miles, Capital Rertipis Rc(cipti> i

1S78 81.747 $1,772,297,349 $490,103,351 $187 575.167 3 9 3

1888 156,111 9, 281,914, (*05 301,631.051 I 25
1898 190,870 10,818,554,031 1,209.203,257 407,018,4 32 3 7<,

i6()9 194,316 ii.oih951,80‘5 i.339.('55.ii4 415,753.291 3 95
1900 198,964 11,491,034,960 1.5^9.570.830 509,289,944 4 13
1901 202,288 1 1,088,147,091 1,1)22,014 085 540.140,744 4 62

1902 207.253 12,1 34,i82,9(>4 1,709,447,408 598,2()(), i8f) 4 93
1903 213.422 12,590.990,258 1.950, 743,(MO O34 924,788 5 o|

1904 220,1 12 13,213.124,079 2,024,555,001 023,509.113 4 72
1905 225,190 13.^05, 258,121 2,1 34 208,156 679,518.807 4 92
190O 230,701 14,570,421,478 2,380,285.473 771,051,156 5 31

1907 236,949 *10,082,146,083 2,049,731.911 820,254,887 5 10

i
1908

l _ .

237.389} 16, 767. 541.^27 2,393, 805. c)89 651.561,587 3 88

Includes $145, assigned to othei than railway property,
but earning net receipts

t After taxes
;

to compare with British figures

t This figure should be rcctivod with caution. The Intc'rstate

Commerce Commission made certain accounting changes tliLS year.

(R. Mo
)

Construction

Ijocaixon —An ideal line of railway connecting two terminal

points would be pierfectly level and peifectly straight, because

in that case the resistance due to gradients and curves would be

elimmated (see § Locomotive Poioer) and the cost of mechanical

operation reduced to a minimum But that ideal is rarely if

ever attainable. In the first place the route of a railway must

be governed by commercial considerations. Unless it be quite

short, It can scarcely ever be planned simply to connect its two
terminal points, without regard to the intervening country

;

m order to be of the greatest utility and to secure the greatest

revenue it must be laid out mth due consideration of the traffic
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arising at intermediate places, and as these will not usually

he exactly on the direct hne, deviations from straightness will

be rendered necessary. In the second place, except in the

unlikely event of all the places on the selected route lying

at the same elevation, a line that is perfectly level is a
pnysical impossibihty ,

and from engmeenng considerations,

even one with uniform gradients will be impracticable on the

score of cost, unless the surface of the country is extraordinarily

even. In these circumstances the constructor has two broad
alternatives between which to choose. On the one hand he may
make the Ime follow the natural mequabties of the ground as

nearly as may be, avoiding the elevations and depressions by
curves, or on the other he may aim at making it as nearly straight

and level as possible by taking it through the elevations in

cuttings or tunnels and across tlie depressions on embankments
or bridges. He will mcline to the first of these alternatives when
cheapness of first cost is a desideratum, but, except in unusually
favourable circumstances, the resulting hne, being full of sharp

curves and severe gradients, will be unsuiled for fast running

and will be unable to accommodate a heavy traffic economicaUy
If, however, cost withm reasonable limits is a secondary con-

sideration and the intention is to build a line adapted for

express trams and foi the carriage of the largest volume of

traffic with speed and economy, he will lean towards the second

In practice every line is a compromise between these two ex-

tremes, arrived at by carefully balancmg a large number of

varying factors Otlier things being equal, that route is best

which will serve the district most convenient^ and secure

the highc St revenue
,
and the most favourable combination of

curves and gradients is that by which the annual cost of con-

veying the traffic which the line will be Ccdled on to carry, added
to the annual interest on the capital expended m construction,

w'lll be made a mmimum.
Cuttings and Embankments — cutting, or cut

,
is simply a

trench dug ui a hill or piece of rising ground, wide enough at

the bottom to accommodate one or more pairs of rails, and
deep enough to enable the line to continue its course on the

level or on a moderate gradient Ibe slopes of the sides vary

according to the nature of the ground, the amount of moisture

present, &c In solid rock they nrny be vertical
,

in grat cl,

sand or common earth they must, to prevent slipping, rise

I ft for I to or 2 ft of base, or even more m treacherous

clay In soft material the excavation may be performed by
mechanical excavators or “ steam navvies/' while in hard it

may be necessary to icsort to blasting. J!>\cept m hard ro<k,

the top width of a cutting, and therefore the amount of material

to be excavated, mcrcasts rapidly with the depth; hence if

a cuUmg exceeds a certain depth, which vanes wuth the par-

ticular circumstances, it may be more economical, instead of

forming the sides at the slope at which the mateiial of which
they are composed will stand, to make them nearly vertical

and support the soil with a retaining wall, or to bore a tunnel.

An embankment-bank, or fill, is the reverse of a cutting, being

an artificial mound of earth on which the railway is taken
across depressions in the surface of the ground. An endeavour
IS made so to plan the works of a railway that the quantity of

earth excavated m cuttings shall be equal to the quantity

required for the embankments
;
but this is not always practic-

able, and It IS sometimes advantageous to obtain the earth

from some source close to the embankment rather than incur

the expense of liauhng it from a distant cutting. As embank-
ments have to support the weight of heavy trains, tiiey muot
be uniformly firm and well drained, and before the line is fully

opened for traffic they must be allowed time to consolidate, a
process which is helped by running construction or mineral
trains over tliem

An interesting case of embankment and cutting in combination
was involved m crossing Chat Moss on the Liverpool & Manchester
railway. Uhc moss was 4^ m across, and it varied m depth from
10 to 30 ft Its general character was such lliat cattle could not
stand on it, and a piece of iron w ould sink in it The subsoil was
composed principally of clay and sand, and the railway had to be
carried over the moss on the leVel, reqninng cutting and embanking

for upwards of 4 ra. In formmg 277,000 cub yds. of embankment
670,000 yds of raw peat were consumed, the difiercncc bewig
occasioned by the squeezing out of the water Large quantities
of embanking were sunk m the moss, and, when the engineer,
George Stephenson, after h month’s vigorous operations, had made
up his estimates, ilu apparent work done was sometimes ka*> than
at the bcgmnmg ol the month Uho railway ultimately was mode
to float on the lx;g Where embankment was required drains
about 5 yds apart were cut, and when the moss between tliem
was dry it was used to form the embankment Wliere the way
was formed on the level, drams were cut on each ade of the mtendod
line, and were mtcrseclcd here and there by cross diairis, by which
the upper part of the moss was rendered dry and firm On this
surface hurdles were placed, 4 ft broad and 9 long, covered with
heath, upon winch the ballast was laid

Bridges.—For conveying small streams through embank-
ments, channels or culverts are constructed in brickwork or

masonry. I.argcr rivers, canals, roads, other railways and
sometimes deep narrow valleys are crossed by bridges {qv)
of timber, brick, stone, wrought iron or steel, and many of

these structures rank among the largest engineering works
in the world. Sometimes also a viaduct consisting of a scries

of arches is preferied to an embankment when the hne has to

be taken over a piece of flat alluvial plain, or when it is desired

to economize .space and to carry the line at a sufficient height
to dear the streets, as in the case of various railways entering

London and other large towms In connexion with a railway

many bridges have also to be constructed to carry public

roads and other railways over the line, and for the use of owners
or tenants whose land it has cut through accommodation
bridges ") In the early days of railways, roads were often
Liken across the hne on the level, but such “ level " or grade

crosnngs arc now usually avoided m the case of new lines in

populous countries, except when the traffic on both the road
and the railway is very light. In many instances old level

crossings have been replaced by over-bridges with long sloping

approaches
,

*n this way considerable expenditure has been
involved, justified, however, by the removal of a danger to

the public and of interruptions to the traffic on both the roads

and the railways. In cases where the route of a line runs across

a river or other pie( e of water so wide that the construction of

a bridge is either impossible or would he more costly than
13 warranted by the volume of traffic, the expedient is some-
timts adopted of carrying the wagons and carriages acro^s

bodily with their loads on train ftrnes, so as to avoid the

inconvenience and delay of transshipment. Such tram ferries

are common in America, especially on the Great Lakes, and
exist at .several places in Europe, as in the Baltic between
Denmark and Sweden and Denmark and Germany, and across

the Straits of Messina

Gradients—^Thc gradient or grade of a hne is the rate at

which it rises or falls, above or below the horizontal, and is

expressed by stating cither the horizontal distance in which
the change of level amounts to 1 ft

,
or the amount of

change that would oi'eur m some selected distance, such as

100 h, 1000 ft or I m. In America a gradient of 1 in too

is often known as a i % grade, one of 2 in 100 as a 2 % grade,

and so on ; thus a o 25 % grade corresponds to w'hat m Eng-
land would be known as a gradient of i in 400. The ruling

gradient of a section of railway is the steepest incline in that

section, and is so called because it governs or rules the maximum
load that can be placed behmd an engine working over that

portion of line Sometimes, however, a sharp me hne 0( onrring

on an otherwise easy line is not reckoned as the niling gradient,

trains heavier than could be drawn up it by a single engine

being helped by an assistant or ‘‘bank’’ engine; sometimes

also “momentum" or “velocity" grades, steeper than the

ruling gradient, are permitted for short distances m cases where

a tram can approach at full speed and thus surmount them by
the aid of its momentum. An incline of i m 400 is reckoned

easy, of I in 200 moderate and of 1 m 100 heavy. The ruling

gradient of the Liverpool & Manchester railway was fixed at

I m 900, excepting the inclines at Liverpool and at Kainbill

summit, for working which special provision was made ; and

1 . K, Brunei laid out the Great Western for a long distaxid^
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out of London with a ruling gradient of i in 1320. Other
engineers, however, such as Joseph Locke, cheapened the

cost of construction by admitting long slopes of i m 80 or 70

One of the steepest gradients in England on an important line

IS the Lickey incline at Bromsgrove, on the Midland railway

between Birmingham and Gloucester, where the slope is i in

37 for two miles The maximum gradient possible depends
on climatic conditions, a dry climate being the most favourable

The theoretical limit is about i in 16, between i in 20 and
I in 16 a steam locomotive depending on the adhesion between

Its wheels and the rails (an only haul about its own weight

In practice the gradient should not exceed i in 22 J, and even

that IS too steep, since theoretical conditions cannot always be

realized
;
a wet rail will reduce the adhesion, and the gradients

must be such that some paying load can be hauled in all weathers

When an engineer has to construct a railway up a hill having

a still steeper slope, he must secure practicable gradients by
laying out the line m ascendmg spirals, if necessary tunnelling

into the hill, as on the St Gothard railway, or in a series of

zigzags, or he must resort to a rack or a cable railway.

Rack Railways —In lack raihNays a cog-uhecl on the engine

engages in a toothed rack ^\hlch forms part of the permanent way.
I he earlitbt arrangement of this kind was patented by John Blen-
kinsop, of the Middleton Colliery, near Leeds, in 1811, and an engine
built on his j)lan by Mathew Murray, also of Leeds, began m 1812

to haul coals from Middleton to Lee (Is o\( r a line m long Blcn-
kmsop placed the teeth on the outer side of ona of the running rails,

and his reason for adopting a rack was the belief that an engine
with smooth wheels running on smooth rails would not have sutticient

adhesion to draw the load required It was not till more than half

a century later that an American, Sylvester Marsh, cmployexl the
rack system for the purpose of enabling trams to surmount steep

slopes on the Mount Washington railway, where the maximum
gradient was nearly i in ij In this case the rack had pm teeth

carried in a pair of angle bars ihe subsequent development of

rack railways is especially associated wnth a Sw iss engine ( r Nicholas
Riggenbach, and his pupil IComan Abt, and the forms of rack

introduced by them arc those most commonly used That of the

latter is multiple, several rack-plates being placed parallel to each
other, and the te( th break joint at L i or j of then pitch, according
to the number of rack-plates In this way smoothness of working
IS ensured, the cog-w'h(‘el being constantly in action with the rack

Abt also developed the plan of combining rack and adhesional
working, the engine working by'’ adhesion alone on the gentler

slopes but by both adhesion and the rack on the steeper ones
On such lines the beginning of a rack section is provided with a
piece of rack moimtoci on springs, so that the pinions of the engine
engage smoothly with the teeth. Racks of this type usually

become impracticable for gradients stc epc r than i in 4, partly beciiusc

of the excessive weight of the engine required and partly because
of the tindency of the cog-wheel to mount the rack The Loeher
rack, employed on the Mount Pilalus railway, wlnro the steepest

gradient is nearly i m 2, is double, with vertical teeth on each side,

while in the Strub rack, used on the Jungfiau line, the teeth arc cut
in the head of a rail of the ordinary Vignoles type

Cable Railways —For surmounting still steeper slopes, cable
railways may be employed Of these there are two mam systems

(1) a continuous cable is carried over tw'o mam drums at each end
of the line, and the motion is derived either {a) from the weight
of the descending load or {h) from a motor acting on one, of tin.

mam drums
, (2) each end of the cable is attached to wagons, one

sc t of which accordingly ascends as the oth< r descends 1 he weight
rc*quircd to cause the downward motion is obtained cither by means
of the material which has to be transported to the bottom of the

hill or by wati r ballast, w hile to aid and regulate the motion generally
steam or electric motors arc arranged to act on the mam drums,
round which the cable is passed with a sufficient number of turns
to prevent slipping ^\hen water ballast is employx'd the water
IS filled into a tank in the bottom of the wagon or car, its quantity,
if passengers arc carried, being regulated by the number ascending
or descending

Curves ,—The curves on railways are either simple, when
they consist of a portion of the circumference of a single circle,

or compound, when they are made up of portions of the cir-

cumference of two or more circles of different radius. Reverse

turves are compound curves in which the components are

of contrary flexure, like the letter S , strictly the term is only

applicable when the two portions follow directly one on the

other, but it is sometimes used of cases in which they are

separated by a tangent ’’ or portion of straight line. In

Great Britain the curvature is defined by stating the length of

the radius, expressed in chains (i chain = 66 ft.), in America
by stating the angle subtended by a chord loo ft. long

; the
measurements in both methods are referred to the central line

of the track '1 he radius of a i -degree curve is 5730 ft
,
or

about 86^ chains, of a 15-dcgree curve 383 ft or rather less

than 6 chains
,

the former is reckoned easy, the latter veiy
sharp, at least for main lines on the standard gauge On some
of the earlier English mam lines no curves were constructed

of a less radius than a mile (80 chains), except at places where
the speed was likely to be low, but m latcT practice the radius

is sometimes reduced to 40 or 30 chains, even on high-speed

passenger lines.

When a train is runnmg round a curve the centrifugal force

which comes into play tends to make its wheel-flanges press

against the outer rail, or even to capsize it If this pressure is

not relieved m some way, the train may be derailed either (i) by
“climbing^^ the outer rail, with injury to that rail and, generally,

to the corresponding wheel-flanges
, (2) by overturning about

the outer rail as a hinge, possibly withimt injury to rails or

wheels, or (3) by forcing the outer rail outwards, occasional!)

to the extent of shearing the spikes that hold it down at the

curve, thus spreading or dcstro\ ing the track In any case the

details depend upon whether the vehicle concerned is an engine,

a wagon or a passenger coach, and upon whether it runs on
bogic-trucks or not If it is an engine, particular attention

must be directed to the type, weight, arrangement of wheels

and height of centre of gravity above rail level In considering

the forces that produce derailment the total mass of the vehicle

or locomotive may be supposed to be concentrated at its centre

of gravity. Two lines may be drawn from this point, one to

each of the two rails, in a plane normal to the rails, and the

ends of these lines, where they meet the rails, may be joined

to complete a triangle, which may conveniently be regarded as a
rigid frame resting on the lails As the vehicle sweeps round
the curve the centre of gravity tends to be thrown outwards,

like a stone from a horizontal sling 'I'he vertical pressure of the

frame upon the outer rail is thus increased, while its vertical

pressure on the inner rail is diminished Simultaneously the

frame as a whole tends to slide horizontally athwart the rails,

from the inner tow aids the outer rail, urged by the same centri-

fugal forces, 'Ihis sliding movement is resisted by placing a
chc( k rail on the inner side of the inner rail, to take the lateral

thrust of the wheels on that side It is also resisted in part by
the comcity of the wheels, which converts the lateral force

partly into a vertical force, thus enabling gravity to excit a

restoring influence. When the lateral forces are too great to

be controlled “ climbing occurs Accidents due to simple

climbing are, however, exceedingly rare, and are usually found

associated with a faulty track, with “ plunging movements of

the locomotive or vehicle or with a ^
‘ tight gauge at curves

or points.

From consideration of the rigid triangular frame described

above, it is clear that the “overturning'^ force acts horizontally

from the centre of gravity, and that the length of its level arm
is, at any instant, the vertical distance from the centre of gravity

to the level of the outer rail This is true whatever be the tilt

of the vehicle at that instant. J'he restoring force exerted by
gravity acts in a veitical line from the centie-of gravity

,
and

the length of its lever arm is the horizontal distance between
this vertical line and the outer rail If therefore the outer rail

IS laid at a level above that of the inner rail at the curve, over-

turning will be resisted more than would be the case if both
rails were in the same horizontal plane, since the tilting of the

vehicle due to this “ superelevation " diminishes the overturning

moment, and also increases the restoring moment, by shortening

in the one case and lengthening in the other the lever arms at

which the respective forces act The amount of superelevation

required to prevent derailment at a curve can be calculated ^

under perfect runnmg conditions, given the radius of curvature,

the weight of the vehicle, the height of the centre of gravity, the

dcstance between the rails, and the speed
,
but great experience

^ See The Times Engineering Supplement (August 22, 1906), p 265.
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IS required for the successful application of definite formulae

to the problem Lor example, what is a safe speed at a given

curve for an engine, truck or coach having the load equally

distributed over the wheels may lead to either climbing or

overturning if thedoad is shifted to a diagonal position An
ill-balanced load also exaggerates “ plunging,’* and if the period

of oscillation of the load happens to agree with the changes

of contour or other mequalities of the track vibrations of a

dangerous character, giving rise to so-called “ sinuous ” motion,

may occur.

In general it is not curvature, but change of curvature, that

presents difficulty in the laying-out of a line. For instance, if

the curve is of S-form, the point of danger is when the tram
enters the contra-flexure, and it is not an easy matter to assign

the best superelevation at all points throughout the double

bend Closely allied to the question of safety is the problem

of preventing jolting at curves
,
and to obtain easy running it

IS necessary not merely to adjust the levels of the rails in respect

to one another, but to tail oft one curve into the next m such a

manner as to avoid any approach to abrupt lateral changes of

direction With inirtase of speeds this matter has become
important as an element of comfort in passenger traffic As a

first approximation, the centre-line of a railway may be plotted

out as a number of portions of circles, with intervening straight

tangents connecting them, when the abruptness of the changes

of direction will depend on the radii of the circular portions,

but if the change from straight to circular is made through the

medium of a suitable c urve it is possible to relieve the abruptness,

even on curves of comparatively small radius. Ihe smoothest

and safest running is, in fact, attained when a transition,”
“ easement ” or “ adjustment ” curve is inserted between the

tangent and the point of circular curvature.

Tor further information see Uk. following papers and tin discus-
sions on them “Transition Curves foi Kailwa\s “ by Jamts
Glover, Proc In^t C E vol 140, pait 11 . and “High Spetd on
Railway Curves," by J W Spiller, and “A Practical Method for

the Improvement of Lxisting Railway Curves," by W H Shortt,
Proc Inst C E vol pait 11

Gauge—The gauge of a railway is the distance between

the inner edges of the two rails upon which the wheels run.

The width of 4 ft in may be regarded as standard, since it

prevails on probably three-quarters of the milways of the

globe. In North America, except for small industrial railways

and some short lines for local traffu
,
chiefly in mountainous

( ountry, it has become almost universal
,

the long lines of

3 ft gauge have mostly been converted, or a third rail has been

laid to permit interchange of vehicles, and the gauges of 5 ft and
more have disappeared A considerable number of lines still use

4 ft 9 in
,
but as their rolling stock runs freely on the 4 ft 8J in

gauge and vice versa, this docs not constitute a break of gauge

for traffic purposes The commercial importance of such free

interchange of traffic is the controlling factor in determining

the gauge of any new railway that is not isolated by its geo-

graphical position In Great Britain railways are built to

gauges other than 4 ft m. only under exceptional conditions

;

the old “ broad gauge ” of 7 ft which I K Brunei adopted for

the Great Western railway disappeared on the 2oth-23rd of

May 1892, when the main line from London to Penzance was
converted to standard gauge throughout its length In Ireland

the usual gauge is 5 ft 3 in
,
but there are also lines laid to a

3 ft gauge On the continent of P2urope the standard gauge is

generally adopted, though m France there are many miles of

4 ft. 9 in gauge
;
the normal Spanish and Portuguese gauge is,

however, 5 ft. 5} in
,
and that of Russia 5 ft In I ranee and

other European countries there is also an important mileage

of metre gauge, and even narrower, on lines of local or secondary

importance In India the prevailing gauge is 5 ft 6 in
,
but

there is a large mileage of other gauges, especially metre In

the British colonies the prevailing gauge is 3 ft 6 in
,
as m

South Africa, Queensland, Tasmania and New Zealand; but
in New South Wales the normal is 4 ft* 84 m and m Victoria

5 ft. 3 in
,
communication between different countries of the

Australian Commonwealth being thus earned on under the

disadvantage of break of gauge Though the standard gauge
IS in use in Lower Egypt, the line into the Egyptian Sudan was
built on a gauge of 3 ft 6 in , so that if the so-called ( ape to

Cairo railway is ever completed, there will be one gauge from
Upper Egypt to Cape Town In South America the 5 ft 6 in

gauge IS in use, with various others

Mono-Ratl Systems —1 he gauge may be regarded as reduced

to its narrowest possible dimensions in mono-rail lines, where
the weight of the trains is carried on a single rail 1 his method
of construction, however, has been adopted only to a very

limited extent. In the Lartigue system the train is straddled

over a single central rail, elevated a suitable distance abo\c the

ground A short line of this kind runs from Ballybunnion to

Listowel m Ireland, and a more ambitious project on the same
principle, on the plans of Mr F. C Behr, to connect Liverpool

and Manchester, was sanctioned by Parliament in 1901. In

this case electricity was to be the motive-power, and speeds

exceeding 100 m an hour were to be attained, but the Ime has

not been built In the Langen mono-rail the cars are hung from
a single overhead rail ; a line on this system works between
Barmen and Elberfild, about 9 m

,
the cars for a portion

of the distance being suspended o\cr the river Wupper In

the system dcMscd by Mr J^ouis Brennan the cars run on a

single rail laid on the ground, thtir stability being maintained
by a hcav) gyrostat revolving at great speed in a vacuum.

Permanent Way—When the earth-works of a line have been
computed and the tops of the embankments and the bottoms
of the cuttings brought to the level decided upon, the next

step is to lay the permanent wa\, so-called probably m dis-

tinction to the temporary way used during construction The
first step IS to deposit a layer of ballast on the road-bed or
“ formation,” which often slopes away slightly on each side

from the central line to facilitate drainage Ihe ballast con-

sists of such materials as broken stone, furnace slag, gravel,

tinders or earth, the lower layers commonly consisting of

coarser materials than the top ones, and its purpose is to provide

a firm, well-drained foundation m which the sleeptrs or cross-

ties may be embedded and held in place, and by which the

weight of the track and the trains may be distributed over the

road-bed Its depth vanes, according to the traffic which the

line has to bear, from about 6 in. to i ft or rather more under

the sleepers, and the materials of the surface layers are often

chosen so as to be more or less dustless. Its width depends
on the numbers of tracks and their gauge

,
for a double line of

standard gauge it is about 25 ft
,
a space of 6 ft (“ six-

foot way ”) being left between the inner rails of each pair in

Great Britain (fig. 8), and a rather larger distance m America

.^^- 128 -- >*1

Lio 8—Half of English Double Track

(fig 9), where the over-hang of the rolling stock is greater. The
intervcds between the sleepers are filled m level with ballast.

Fig 9—Half of Amencan Double Track.

which less commonly is also heaped up over them, especially

at the projecting ends.
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Sltepers, called ties or cross-ties in America, are the blocks

or slabs on which the rails arc earned. They are nearly always

placed transversely, across the direction of the lines, the longi-

tudinal position such as was adopted in connexion with the

broad gauge on the Great Western in England having been

abandoned except m special ciises. Stone blocks were tried as

sleepers m the earl> days of railways, but they proved too rigid,

and besides, it was found difhcult to keep the line true with

them. Wood is the material most widely used, but sti'el is

employed m some countnes where timber is scarce or liable

to destrudion by white ants, though it is still regarded as

tioo expen:>ive in comparison with wood for general adoption.

Steel sleepers were used experimentally on the London ik

North-Westem, but were abandoned owing to the shortness of

their life. In Germany, where they have met uith greater

favour, there were over 26 J millions in use in 1901^,*^ and they
have been tried by some American railways Numerous forms

of ferro'concrcte sleepers have also been devised

In Great Britain, Germany and France, at least 90 % of

the wooden sleepers are treated
”

before they are laid, to

increase thtir resistance to decav, and the same practice is

followed to some extent in other European countries. A great

number of preservative processes have been devised In that

most largely used, known as “ creosotmg,’’ dead oil of tar, to

the amount of some 3 gallons per sleeper, is forced mto the

wood under pressure, or is sucked in by vacuum, both the

timber and the oil being heated In the United States only a
small percentage of the ties are treated in any way beyond
seasoning m the open air, timber, in the opinion of the railway

officials, being still too cheap m nearly all parts of that c ountry

to justify the use of preservatives. Some railway companies,

however, having a long mileage in timberless regions, do
“ treat ” their sleepers.

T>pical dimensions for sle^ptrs on important British railways

are —length 9 ft
,
breadth 10 in

,
and depth 5 in. In America

3 ft. IS the most common length, the breadth being 8 in
,
and the

depth 6 or 7 in.

There are two main ways of attaching the rails to the sleepers,

corresponding to tvvo mam types of rails—the bull-headed rail

Fio. 10—^A, Section of Britisli Bull-Headed Rail, 90 lb to the
yard, showing also chair and fastenings B, Plan of Chair

and the Vignoles or flange rail. In the first method, which is

practically universal m Great Britain and is also emplo>ed to

^ See a full account of steel sleepers in a paper read by A Haar-
xnann before the Verem der Deut;»chen Eisenlmttenleute on Dec
1907, translated in the Railway Gazette (Txindon) on April 3, 10 and
17, 1908.
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some extent m France and India, the rails have rounded bases
and are supported by being wedged, with wooden keys, m cast-

iron chairs which are bolted to the sleepers. In the second

method the rails have flat flanged bases which rest directly on
the sleepers (fig. 10) Ihe chairs on the British system weigh
about 415 or 50 lb each on important Imcs, though they may be

less where the traffic is light, and are fixed to the sleepers each

by two, three or four fastenings, either screw spikes, or round
drift bolts entered in holes prcMOusly bored, or fang bolts or

wooden trenails Sometimes a strip of felt is int(Tposcd between
the chair and the sleeper, and sometimes a serrated surface is

prepared on the sleepe*r for the chair which is forced into its

seat by hydraulic pressure 1 he keys winch hold the rail m the

t hairs are usually of oak and are placed outside the rails
,

the

inside position has also been employed, but has the disadvantage

of detracting from the elasticity of tlie road since the weight of a
passing tram presses the rails up against a rigid mass of metal
instead of against a slightly yielding block of wood. The rails,

which for heavy main line traffic may weigh as much as 100 lb

per yard, or even more, are rolled in lengths of from 30 to 60 ft.,

cUid sleepers are placed under thim at intervals of between 2

and 3 ft (centre to centre), ii sleepers to a 30 ft rail being a
common arrangement On the London Sz North-W estern railway

there are 24 sleepers to each 60 ft rail. A small space is left

between the end of one rail and that of the ncxt,m order to allow

for expansion in hot weather, and at the joint the two are

firmly braced trigether by a pair of fish-plates (fig, ii), ILese
are flat bars of iron or steel from 18 m. to 2 ft.

long, which are lodged m the channels of the

rail, one on each side, and secuied with four

bolts passing through the web
,
sometimes, to

give additional stiffness, they extend down
below the lower table of the rail and are bent
round so as to clip it Oe( asionaJly the joints

thus formed are “ supported ’’ on a sleeper,

as was the practice in the early days of rail-

way construction, but they are generally
“ suspended between two sleepei^, which are

set rather more closely together than at other points in the rail

Preferably, they are so arranged that those m both lines of rails

come opposite each other and are placed between the same pair

of sleepers.

Flat-bottomed rails are fastened to the sleepers by hook-
headed spikes, the heads of which project over the flanges.

In the United States the spikes are simply driven m with a maul,

and the rails stand upright, little care being taken to prepare

seats for them on the sleepers, on which they soon seat them-
selves. The whole arrangement is sunple and cheap m first

cost, and it lends itself admurably to fast track-laying and to

repairs and changes of line On the continent of Europe the

practice is common of notching the sleeper so as to give the rail

a slight cant inwards—a result obtained m England by canting
the rail in the chairs—and rnetal plates or strips of felt are put
under the rail, which is carefully fastened to the sleeper by
screwed spikes (%. 12). This method of construction is more

Fig 12 —French Rail, 90J lb to the yard, showing rail joint

and scat in the sleeper.

expensive than the American m first cost, but it gives a more
durable and staWe track. Such metal plates, or “ tie-plates,”

have come mto considerable use also m the United States, where
they are always made of rolled steel, punched with rectangular
holes through which the spikes pass. They serve two principal

RAILWAYS
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Fig 13 —American Rail, go
lb to the 3 ard showing rail

joint

purposes : they dimmish the wear of the sleeper under the rail

by providing a larger bearing surface, and they help to support
the spikes and so to keep the gauge. On all the accepted forms
there are two or more flanges at the bottom, running lengthwise

of the plate and crosswise of the rad
,
these are requisite to give

proper stiffness, and further, as they are forced into the tie by
the weight of passing traffic, they help to fix the plate securely

m place The joints of flanged rails are similar to those employed
with bull-headed rails Various forms, mostly patented, have
been tried in the United States, but the one most generally

adopted consists of two symmetrical angle bars (fig 13),
varying in length (from 20 to

48 in
), in weight and in the

number of bolts, which may be four

or SIX

The substitution of steel for iron

as the material for rails which
made possible the axle loads and
the speeds of to-day, and, by
reducing the cost of maintenance,
contributed enormously to the

economic efficiency of railways,

was one of the most important
events in the history of railways,

and a scarcely less important element of progressive economy has
been the continued improvement of the steel rail in stiffness of

section and m toughness and hardness of material. Girbon is

the important element in controlling hardness, and the amount
present is in general higher in the United States than in Great
Britain. The specifications for bull-headed rails issued by the

British Engineering Standards Committee in 1904 provided for a
carbon-content ranging from o 35 to o 50 %, with a phosphorus
maximum of 0075 %. In the United States a committee of

tlio American Soncty of Civi! Engineers, appointed to consider

the question of rail manufacture in consequence of an increase

m the number of rail-failures, issued an interim report in 1907
in which It suggested a range of carbon from 0*55 to o 65 % for

the heaviest sections of Bessemer steel flange rails, with a
phosphorus maximum of oo8<;%; while the specifications of

tlie American Society for Testing Materials, current at the same
period, put the carbon limits at o 45 to o 5s %, and the phos-
phorus limit at o TO For rails of basic open-hearth steel,

which IS rapidly ousting Bessemer steel, the Civil Engineers’
specifications allowed from 0*6*5 to o 75 % of carbon with o 05 %
of phosphorus, while tlie specifications of Uic American Railway
Engineermg and Maintenance of Way Association provided for

a range of o 75 to o 85 % of carbon, with a maximum of o 03 %
of phosphorus. The rail-failures mentioned above also drew
renewed attention to the importance of the thermal treatment
of the steel from the time of melting to the last passage through
the rolling mill and to the necessity of the finishing temperature
being sufficiently low if the product is to be fine grained, homo-
geneous and tough

,
and to permit of this requirement being met

there was a tendency to increase the thickness of the metal in

the web and flanges of the rails The standard specification

adopted by the Pennsylvania railway in 1908 provided that in

lails weighing 100 lb to the yard 41 % of the metal should be
m the head, 18 6 % in the web, and 40 4 % in the base, while
for 85 lb rails 42 2 % was to be in the head, 17 8 % m the web
and 40 o % in the base These rails were to be rolled in 33-ft.

lengths According to the speafication for 85 lb rails adopted by
the Canadian Pacific railway about the same time, 36 77 % of

the metal was to be m the head, 22 21% m the web and 41 02 %
m the base

Points and Crossings—^To enable trains to be transferred

from one pair of rails to another pair, as from the mam line

to a siding, “ points ” or ‘‘ switches ” are provided. At the
place where the four rails come together, the two inner ones
(one of the mam line and the other of the siding), known as
“ switch rails ” (^, fig. 14), are tapered to a fine point or tongue,
and rigidly connected together at such a distance apart that
when one of the points is pressed against the outer or “ stock

”

rail (tj) of either the siding or the mam line there is sufficient
space between the other tongue and the other stock rail to
permit the free passage of

the flanges of the wheels
on one side of the train,

while the flanges on the
other side find a con-
tinuous path along the

other switch rail and thus
are deflected m the desired

direction The same ar-

rangement IS employed
at junctions where differ-

ent running lines con-

verge. '1 he points over
which a tram travels when
directed from the main
to a branch line are called

‘'facing points” (hP),

while those which it passes

when running from a
branch to a mam line are
“ trailing points ” (TP).
In Great BnUin the Board
of Trade requires facing

points to be avoided as
far as possible

, but, of

course, they are a ntces-
sity at junctions whtro
running lines diverge and
at the crossing placts

which must be provided
to enable trains to pass

each other on single- tiai 1<

lines. At stations the

points that give access

to sidings arc generally

arranged as trailing points

with respect to the direc-

tion of traffic on the mam
lines

,
that is, trains can-

not pass direct into sidings,

but have to stop and then
shunting yards the points are commonly set in the required
direction by means of Iiand levers placed dose beside the
lines, but those at junctions and those which give access
from the mam lines to sidings at wa\side stations are worked
by a system of rods from the signal cabin, or by electric or
pneumatic power controlled from it and interlocked with the
signals (see Signac • ^ Railway) Crossings are inevitable
adjuncts of points Where a branch diverges from a mam
line, one rail of the one must cross one rail of the other, and a
V-crossing is formed (Y) Where, as at a double-line junction,
one pair of rails crosses another pair, “ diamond ” crossings (Q)
are formed. At both types of cjossing, check rails (r) must be
provided to guide the wheel-flanges, and if these are not accur-
ately placed the .safety of the trains will be endangered. At
double-line junctions trains passing over the diamond crossings
evidently block traffic going m the opposite direction to that
in which they are travelling To avoid the delay thus caused
the branch line which would occasion the diamond crossing
if it were taken across on the level is sometimes earned over
the main line by an over-bndge (“ fixing junction ”) or under
It by an under-bridge (“ burrowing junction ”)

Railway Stations—Railway stations are either ** terminal
”

or “ intermediate ” A terminal station embraces (i) the
passenger station

; (2) the goods station
; (3) the locomotive,

carnage and wagon depots, where the engines and the cany'ing
stock are kept, cleaned, examined and repaired. At many
intermediate stations the same arrangements, on a smaller
scale, are made ; in all of them there is at least accommoda-
tion for the passenger and the goods traffic. The stations for

h iG 14 —Points and Crossings

FP^ J 'acuig pomN
TP ^Trailing points
a=*=btock nul
6= Switch rail

V == Single or V-crossing
D Diamond crossing
c ^ Chock rails

rails

Winged clieck rails.

/-= Diamond points

run backwards into them In
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passengers and goods arc generally in different and sometimes

in distant positions the place selected for each being that

which IS most convenient fur the traffic The passenger station

abuts on the mam line, or, at termini, forms the natural terminus,

at a place as near as can conveniently be obtained to the centre

of the population which constitutes the passengtr traffic
,

and preferably its platforms should be at or near the ground
level, for lonvenieme of access Ihe goods station is ap-

proached by a siding or fork set off from the mam line at a

point short of the passenger station In order to keep down
the expense of shunting the empt> trains and engines to and
from the platforms the carriage and locomotive depots should

be as near the passenger station as possible
,
but often the

price of land renders it impracticable to locate them m the

immediate vicinity and they are to be found at a distance of

several miles

In laying out the approaches and station yard of a passenger

station ample width and space should be provided, with well-

defined means of ingress and egress to facilitate the

circulation of vehicles and with a long setting-down

pavement to enable them to discharge their passengers

and luggage without dela\ Ihe position of the main buildings

—ticket oflifes, waiting and rclreshmcnt-rooms, parcels offices,

&c—relative to tin direction of the lines of rails may be u^ed

as a means of classifying terminal stations They arc plated

either on the departure side parallel to the platform (“side
’’

stations) or at right angles to the rails and platforms (“ end
stations) Many large stations, however, are of a mixed type,

and the offices are arranged in a fork between two or more
Series of platforms, or partly at the end and partly on one side

Where heavy suburban traffie has to be dealt with, the ex-

pedient IS occasional!) adopted of taking sc^me of the lines round
the end in a eontinuous loop, so that incoming trains can

deposit their passengers at an underground platform and
immediate I) proceed on their outwaid journey Intermediate

stations, like terminal ones, should be convenient in situation

and eas) of approach, and, especially if they are important,

should be on the ground level rather than on an embankment
or in a cutting The lines through them should be, if possible,

straight and on the level, the British Board of Irade forbids

them being placed on a gradient steeper than i m 260, unless

it is unavoidable Intermediate stations at the surface level

are naturally constructed as side stations, and whether
offices arc provided on both sides or whether they are mainly
concentrated on one will depend on local circumstances, the

amount of the traffic, and the direction m which it preponder-

ates When the railway lies below the surface level the bulk
of the offices are often placed on a bridge spanning the lines,

access being given to the platforms by staircases or lifts, anel

Similarly when the railway is at a high lc*vel the offices may
be arranged under the lines Occasional! \ on a double-track

railway one platform placed between the trac ks serves both

of them
,

this “ island arrangement, as it is termed, has

the advantage that more tracks can be readily added without
disturbance of existing buildings, but when it is adopted the

exit from the trains is at the opposite side to that which is

usual, and accidents have happened through passengers alight-

ing at the usual side without noticing the absence of a plat-

form At stations on double-track railways which have a
heavy traffic four tracks are sometimes provided, the two
outside ones only having platforms, so that fast trains get a
clear road and can pass slow ones that are standing m the

station In Great Britain, it may be noted, trains almost

invariably keep to the left, whereas m most other countries

right-handed running is the rule

The arrangement and appropriation of the tracks in a station

materially affect the economical and efficient working of the

traffic There must be a sufficient provision of sidings, con-

nected with the running tracks by points, for holding spare

rolling stock and to enable carriages to be added to or taken
off trains and engines to be changed with as little delay as

possible. At terminal stations, especially at such as are used
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by short-distance trains which arrive at and start from the
same platform, a third track is often laid between a pair of

platform tracks, so that the engine of a train which has arrived

at the platform can pass out and place itself at the other end
of the tram, which remains undisturbed. At the new Victoria

station (London) of the London, Brighton & South Coast

railway—which is so long that two trains can stand end to

end at the platforms—this sy stem is extended so as to permit a

tram to start out from the inner end of a platform even though
another train is occupying the outer end One of the advan-

tages of electric trains on the multiple control system is that

they economize terminal accommodation, because they can be
diivcn from cither end indifferently, and therefore avoid the

necessity for tracks by whicn engines can change from one end

of the tram to the other

The platforms on British railways have a standard elevation

of 3 ft above rail level, and they arc not now made less than

2i h in height In other countries they are generally lower
,

in the United States they are commonly level with, or only a

few inches higher than, the top ol the rails 'Ihey may consist

of earth with a retaining wall along the tracks and with the

surface gravelled or paved with stone or asphalt, or they may
be constructed entirely of timber, or they may be formed of

stone slabs suppoitcd on longitudinal walls IhcN should be

of ample dimensions to accommodate the traffic—the British

Board of Irade recjuires them to be not less than 6 ft wide at

small stations and not less than 12 ft wide at laigc ones—and
they should be as free as possible from c^bstructions, such as

pill us supporting the lool At intermediate statums the roofs

are often carried on brackets fixed to the walls of the station

buildings, and projee t only to the edge of the platforms. At
larger stations where both the platfoims and the tracks are

covered in, there are two bro^id types ol construction, with

many intermediate Vvinations the roof may either be com-
paratively Ic^w, of the “ ridge and fuirow ” p.ittern, borne on

a number of rows of pillars, or it ma\ consist of a single lofty

span extending clear across the area from the side walls The
advantage claimed for roofs formed with one or two large spans

IS that they permit the platforms and tracks to be readily

rearranged at any time as lecjuired, whereas this is difficult with

the other type, especially since the British Board of Trade
requires the pillars to be not less than 6 ft away fiom the

edges of the platforms On the other hand, wide spans are

more expensive both in first cost and in maintenance, and there

is the pobsibility of a failure such as caused the collapse in

December 1905 of the roof of Charing Cross (S E R
)
station,

London, which then consisted of a single span Whatever
the pattern adopted for the roof, a sufficient portion of it must
he gUized to admit light, and it shc»uld be so designed that the

ironwork can be easily inspected and painted and the glass

readily cleaned For the illumination of large stations by
night electric arc lamps are frequently employed, but some
authorities favour high-pressure incandc scent gas-lighting

At busy stations separate tracks are sometimes appropriated to

the use of light engines and empty trains, on which they may
be run between the platforms and the locomotive and toco-
carriage depots A carriage depot includes sheds in motive

which the vehicles are stored, anangements for wash- depots,

mg and cleaning them, and sidings on which tliey are mar-

shalled into trains. At a locomotive depot the chief building

IS the “ running shed in which the engines arc housed and

cleaned. This may be rectangular in shape (“ straight ’’ shed),

containing a series of parallel tracks on which the engines stand

and which are reached by means of points and (rossings di-

verging from a mam track outside
;
or it may take a polygonal

or circular form (round house or rotunda), the lines for the

engines radiating from a turn-table which occupies the centre

and can be rotated so as to serve any of the radiating lines.

The second arrangement enables any particular engine to enter

or leave without disturbing the others
,
but on the other hand

an accident to the turn-table may temporarily imprison the whole

of them. In both types pits are constructed between the rails

RAILWAYS
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on which the engines stand to afford easy access for the inspec-

tion and cleaning of their mechanism Machine shops arc

usually provided to enable minor repairs to be executed ; the

tendency, both in England and America, is to increase the

amount of such repairing plant at engine sheds, thus lengtheniiig

the intervals between the visits ol the engines to the main
repairing shops of the railway A locomotive depot further

includes stores of the various materials required in working

the engines, coal stages at which they are loaded with coal,

and an ample supply of water The quahtv of the last is a

matter of great importance
,
when it is unsuitable, the boilers

will suffer, and the installation of a water-softening plant may
save more in the expenses of boiler maintenance tliaii it costs

to operate The water irancs or towers which arc placed at

intervals along the lailway to supply the engines with water

require similar rare m regard to the quality of the water laid

on to them, as also to the water troughs, or track tanks as they

are called in Ameru a, by which cnijincs are able to pick up
water without stopping dhese consist of shallow troughs

about i8 in wide, placed between the rails on perfectly level

stretencs of line When water is required, a scoop is lo\/crcd

into them from below the engine, and if the speed is siifficiont

the water is forced up it into the tender-tanks Such troughs

weic first employed on the London ^ North-\V( st( rn railwav

in 18^57 by John Ramsbottom, and have since been adopted on

man) other lines

Goods st.itions v^arv in size from those wh^h eonsist of

peihaps a single siding, to those whuh have ai i omrnodation
for thousands of wagons At a sin ill roaelside station,

s
trahu IS of a purely local character, theic

will be some sidings to whuh horses and carts have
access for handling bulk goods like (oal oravel, manutc, ore

,

and a (ovtrcd shed for loading and unloading packages and
mateiials which it is undesirable to expose to the weather The

shed may have a single pan of rails for wagons lunning through

It along one side of a raised platform, there being a roadwav for

carts on the other side
,

or if more accommodation is rccjuircd

time may be two tiacks, one on each side of the platfoim, which

IS then ippi cached by carts at the end In either case the

platform is fitted wnth a cianc or cranes for lifting merchandise

into and out of the wagons, and doors enable the shed to be
Used as a loek-up warehouse In a laigc station the ariange-

ments become much more complicated, the precise dc'ign being

governed by the nature of the traffic that has to be served and by
the ph) sieal configuration of the site It is generally convenient

to keep the inwaids and the outwards trafhc distinct and to deal

with the two cl.isses separately
,
at junction stations it may also

be necessary to provide for tlie transfer of freight from one wagon
to another, though the bulk of goods traffic is conveyed through

to its ckslinatujn in the waginis into which it was originalI>

loaded The increased loading space required m the sheds is

obtained by multiplying the number and the length of lines

and platforms
,
sometimes aLo there arc shoi t sidings, c'ut into

the platforms at right angles to the lines, in which wxigons are

placed bv the aid of wagon turn-tables,and sometimes the wagons
iire dealt with on tv\o floois, being raised or lowered bodily

from the ground level liy lifts The higher floors commonly
foim warehouses where traders may store goods which have
arrived or are awaiting despatch An claboiate organization

IS required to keep a complete check and record of all the

goods entering and Icavung the station, to ensure that they are

loaded into the proper wxigons according to their destination,

that they are unloaded and sorted in such a way that they can

be delivered to their consignees with the least possible clelay^,

that they are not stolen or accidentallv mislaid, &c. , and
accommodation must be provided for a large clerical and
supervisory staff to attend to these matters British rail-

ways also undertake the collection and delivery of freight, in

addition to transporting it, and thus an extensive range of

vans and wagons, whether drawn by horses or mechanically^

propelled, must be provided in connexion with an important
station.

I
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Shunting Yards*—It may happen that from a large station

sufficient traffic may^ be consigned to certain other large

stations to enable full tram-loads to be made up daily
,
or several

times a day, and despatched direct to their destinations In
general, however, the conditions are less simple. 1 hough a
busy colliery may send off its product by the train-load to

an important town, the wagons will usually be addressed to a
number of different consignees at different depots in different

parts of the town, and therefore the tram w ill have to be broken
up somewhere short of its destination and its trucks rearranged,

together with those of other trains similarly constituted, mto
fresh trains for conveyance to the various depots Again, a
station of moderate size may collect goods destined for a great

variety of places but not in sufficient quantities to compose a
full tram-load for any of them, and then it becomes impossible,

except at the cost of uneconomical working, to avoid despatching
trains which contain wagons intended for many diverse destina-

tions For som( distan< c these watcons will all tiavcl over the

same line, but sooner or later they will reach a junction-point

where their wa)s will diverge and where they must be separated
At this point trains of wagons similarly destined for different

plates will be arming from other lines, anti hence the necessity

wiU arise of collecting together from all the trains all the wagons
which aie travelling to tiie same place

Ihe problem mav be illustrated (ba^mnnialicallv as follows
15) \ may b- supposed to be a junction outside a laigc

/
d'

1 10 15 Diagram to illustrate use of Shunting Y'ards

seaport where branches from docks a, b, c and d converge, and
where the mam line also divides mto three, going to B, C and D
respectively A tram fiom a will contain some wagons for B
some for C and some for D, as will also the liains from a, b, c and
d At A therefor, it bccomt s ncctssarv to discntangk and group
together all the wagons that are intended for H, all that are intended
for C, and all that aic intended for D Even that is not the whole
of the piobhm Between A and I>, A and C, and A and D, there

mav be a string of stations, /?, q, r. s, cVe .
all reccivmg goods from

a b, c and d, and it woukl manifestly be incou\ enient and wasteful

of time and trouble if the trains seme mg those intermediate stations
Were made up with sa\ six wagons from a to p next the e.igme, live

horn b to p at the middle and four fiom c to p near tlie end Hence
at A th( trucks Irom a, b, c and d must not only be sorted according
as they' have to tr.’vcl along A B, A C

,
or \ D, but ako must be

marshalled mto trains in the orikr of the stations along those lines

Conversely, trams arnving at A from B (' and D must be broken up
and remade in order to distribute their w^agons to the different

ekxk branches
To enable tht wagons to lx shunted into the desired orde^r yards

containing a large number of sidings are constructed at impoitant
junction points like A Such a v'^rd coixisls essentially of a group
or gioups of sidings exjual m length at hast to the longest tram run
on the line, branching out fiom a single mam track and often agam
tonvorgin ; to a single tiack at the other end

,
the piecise design

however, \aries wuth the amount and character of Ihe work that
has to be done, with the configaraiion of the ground, and also with
the mode of shunting adopted Ihc oldtst and commonest method
of shunting is that known as “ push-and-piill " or in America as
“ link- ind-pin " or " tail " shunting An engine toupicd to a batch
of wa»"ons runs one or more of them down one siding, leaves them
tlure, tlKii returns back wuth the n mainder cher of the points

wheic the sidings diverge, runs one or more others down another
siding, and so on till thtv aio all disposed of The same operation
IS repeated with fiesh batches of wagons, until the sidings contain

a number of trains, each intended, it m?y be supposed, for a particular

town or district In some cases nothing more is required than to

attach an engine an<l brake-van (“caboose'') and despatch
tram

,
but if as will happtn in others, a fuither rearrangements

XXIT 2'J a
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the wagons is necessary to get them mto station order this is effected
on tlic same principle

Push-and-pull shunting is siniolc, but it is also slow, and there-
fore efforts have Ixcn made at busy yards where great numbers of
trams are dealt with to introduce more expeditious methods One
of these, employed in America, is known as “ polmg ” Alongsidt
the tracks on wluch stand the trains that are to be broken up and
from which the sidmgs diverge subhidiaiy tracks arc piovukd for
the use of the shunting engines These engines have a pole pro-
jecting honzontally in front of them, or are attached to a “ pole-
car ” having such a pole, Ihe method of working is for the pole
to be swung out bchmd a number of wagons

,
one engine is then

started and with its pole pushes the wagons in front of it until their
^ced is sufficient to carry them over the points, where they arc
oivertod mto any dt-sired siding It then runs back to the tram
to repeat the operation, but while it is doing so a second engine
.similar^ equipped has polod away a batch of wagons on tiic opposite
side In this way a train ls distributed with great rapidity, especi-
ally if ihe points giving access to the different sidings are worked
by power so that they can be quickly manipulated
Another method which was introduced mho America from Europe

about 1890, IS that of the summit or “ hump ” Ihe wagons are
pushed by an engme at tUeur rear up one slope of an artificial mound,
and as they run down the other slope by gravity are switched into
the desired siding Sometimes a site can be found for the sorting
Sidmgs where the natural slope of the ground is sufficiently steep
to make the wagons run down of themselves One of the earhest
and be&t known of such ''gravity” yards is that at Edgchill, near
Liverpool, cm the London & North-Western railway, which was
established in 1873 Here, at the highest level, there are a number
of ” upper reception lines ” converging to a single Ime which leads
to a group of sorting sidmgs ” at a lower level These m turn
converge to a pair of single lines which lead to tuo groups of marshall-
ing sidings, called “ gridirons ” from their shape, and these again
conve^rge to single lints hading to ” lower reception and departun
lines *' at the bottom of the slope The wagons from the upper
reception lines arc sorted into trams on the sorting sidings, and then,
m the gridirons, arc arrangt d m the appropriate order and marshalled
ready to be sent off from the dtpartuic lines (H M R

)

Locomotive Power
The term “ power ” is used in a technical sense to mean the

rate at which work is done against a resistance, and is measured
in units of energy expended per unit of time 1 he unit of power
commonly used by engineers is the horse-power, and this unit
corresponds to a rate of working of foot-lb of work per second
The problems arising out of the special consideration of the
power recfuired to propel a railway tram against the resistances

opposing Its motion^ the way the power is applied to trains, the
agent by means of which the power is exerted, are conveniently
grouped together under the general heading of Locomotive
Power. There are certain fundamental relations common to
all tractive problems, and these arc briefly considered in §§ i and
2, after which the article refers particularly to §team loccmiotives,

although §§4, 5, 7, 8, 9, and 10 have a general application to all

modes of traction.

§ I. Fundamental Felatians —The resistance against which
a tram is moved along a railway is overcome by means of

energy obtained from the combustion of fuel, or in some few
cases by energy obtained from a waterfall If the total resist-

ance against which the tram is maintained m motion with an '

instantaneous velocity of V feet per second is R, the rate at
which energy is expended in moving the tram is represented by
the product RV, and this must be the rate at which energy is

supphed to the tram after deducting all losses due to transmission
from the source of power. Thus if R is equal to 10,000 lb when
the velocity is 44 ft per second, equivalent to 30 m per hour,
the rate of worlung against the resistance is 440,000 foot-lb per
second.

In whatever form energy is produced and distributed to
the tram it ultimately appears as mechanical energy applied
to turn one or more axles against the resistance to their rotation
imposed by the weight on the wheels and the motion of the
tram.

The rate at which work is done on a particular axle is measured
by the product Ta>, where T is the torque or^tfirning moment
exerted on the axle by the motor or mechanism applied to it for
thie purpose, and ta ts the angular velocity of the axle in radians
per second H^tee if all the energy supphed to the tram is utilized
iH*ptke node there rs' the hindamentel relation
" Tw-RV (i)

Contmumg the above anthmetical illustration, if the wheels to the
axle of which the torque is applied are 4 ft diameter, w*=44/2*=22
radians per second, and therefore T=«= 440,000/22 =^20,000 lb ft
If the energy supphed is distributed between several axles the
relation becomes

TjWj 4 T^ 3W2 + T3 C4>3 . , =RV (2)
where Tj, Tj, I3, <itc are the torques on the axles whose respective
angular velocities are w,, toj Wg, &c
The fundamental condition governmg the design of all tractive

machinery is that the wheels belonging to the axles to which
torque is applied shall roll along tlie rails without slipping, and
exert a tractive force on the tram
The fundamental relation between the applied torque and the

tractive force F will be understood from fig 16, which shows in a
diagrammatic form a wheel and ^
axle connected to the framework

*

of a vehicle, in the way adopted
for railway trams Ihe journal
of the axle A, is earned m a bear-
ing or axle-box B, which is free
to move vertically m the wide
vertical slot G, formed m the frame
and called geiK rally “ the horns,"
under the control of the spring
The weight Wj carried by the part
of the frame supported by the
wheel (whose diameter is D) is

transmitted first to the pins P., P,, ^ ^
which are fixed to the frame, .and 16 —Wheel and Connexion

then to the spring links Lj, Lo, Frame
which are jointed at their respective ends lo the spring S, the centre
of which rests on tlic axh -box

Let a couple be appliea to tlic axle tending to turn it in the direc-
tion shown by the arrow This couple, we may assume v\ill be
equally divided between the two wheels, so that the torque acting
on each will be JT Assuming the wheels to roll along the rail

without slipping, this couple will be equivalent to the couple formed
by the equal opposite and parallel forcts, Fj acting in the direction
shown from the axle-box on to the fiamc, and acting along
the rail 1 he torque corresponding to this couple is Fj x JD=s= JaWiD.
and Ivcnce follows the fundamental relation,
or if W nou represents the weight supported by the axle, F will be
the tractive force exerted on the frame by the two axle-boxes to
propel the vehicle, and the more convenient relation is established

T-IFD-JyuWD (3)
If T has a greater value than this relation justifies the wheels will
slip F IS called the ” tractive force ” at the rail The coefficient
of friction /i IS a variable quantity depending upon the state of the
rails, but is usually taken to be Inis is the fundamcntdl equa-
tion between the forces acting, however the torque may be applied
Multiplying through by w wc obtain

Tw- JFwD-JmWwD^RV (4)
This IS a fundcunental energy equation for any form of locomotive
m which there is only one dnving-axlc

Ihe couple T is necessarily accompanied by an equal and opposite
couple acting on the frame, which couple endeavours to turn the
frame in the opposite direction to that m which the axle rotates
Ihe practical elfcet of this opposite couple is slightly to tilt theframt
and thus to redistribute slightly tlie weights on the wheels carrying
the vehicle

If there arc several dnving-axks in a train, the product Tw must
be esbmatcd for each simarately

;
then the sum of the products

will be equal to RV In equation (4) there is a fixed relation
between w, V and D given by the expression.

w^2V/D (5)

Ilcie D is m feet, V in feet per second and w in radians per second
If the speed is given in miles per hour, S say,

V=I 466 S (6)

The revolutions of the axle per second, n, are connected with the
radians turned through per second by the relation

W— w/2x= w/6 38 (7)

§ 2 MeiJiods of Applying Locomotive Power—By locomotive
power IS to be understood the provision of power to maintain
the rates of working on the dnving-axles of a tram indicated by
the relation (4) The most usual way of providing this power is

by the combustion of coal in the fire-box of a boiler and the
utilization of the steam produced in a steam-engine, both boiler

and engine being carried on a frame mounted on wheels m‘ such
a way that the crank-shaft of the steam-engine becomes the
driving-axle of the tram. From equation (3) it is clear that the
wheels of the dnvmg-axle must be heavily loaded in order that
F may have a value sufficiently great to propel the tram. The
maximum weight which one pair of wheels arc usually allowed to
carry on a first-class track is from 18 to 20 tons. If a larger
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value of the tractive force is required than this provides for^

namely from 4 to 5 tons, the dnvmg-wheeh arc coupled to one
or more pairs of heavily loaded wheels, forming a class of what
arc allied “ coupled engines

**
in contradistinction to the ‘‘ single

engine ’’ with a single pair of loading driving-wheels Mechanical
energy may be developed mbulk at a central station conveniently

situated with regard to a coal-field or a waterfall, and after

transformation by means of electnc generators mto electric

energy it may be transmitted to the l^omotive and then by
means of electric motors be retransformed into mechanical

energy at the axles to which the motors are applied Every
axle of an electnc locomotive may thus be subjected to a torque,

and tlue large weight which must be put on one pair of wheels

in order to secure sufficient adhesion when all the driving is

done from one axle may be distributed through as many pairs

of wheels as desired In fact, there need be no specially

differentiated locomotive at all. Motors may be applied to

every axle in the train, and their individual torques adjusted to

values suitable to the weights naturally earned by the several

axles Such an arrangement would be ideally perfect from the

point of view of the permanent-way engineer, because it would
then be possible to distribute the whole of the load uniformly

between the wheels This perfection of distribution is practi-

(ally attained in present-day practice by the multiple control

system of operating an electric train, where motors arc applied

to a selected number of axles m the tram, all of them being

under the perfect control of the driver.

Ihe lundamental cliffeicnce between the two methods is that

while the mechanical energy developed by a steam engine is in

the first case applied directly to the dnvmg-axle of the loco-

motive, in the second case it is transformed into electrical

energy, transmitted over relatively long distances, and retrans-

formt^d into mechanical energy on the (Inving-axles of the tram

In the first rase all the driving is done on one or at most two
axles, sufficient tractive force being obtained by couplmg these

axles when necessary to others carrying heavy loads In the

second case every axle m the tram may be made a dnvmg-axle
if desired, m which case the locomotive as a separate nmchine
disappears In the second case, however, there arc all the

losses due to transmission from the central station to the tram to

be considered, as well as the cost of the transmitting apparatus

itself Ultimately the question resolves itself mto one of oom-
rnercial practicability For suburban traffic with a service at

a few minutes^ interval and short distances between the stations

electric traction has proved itself to be superior m many respects

to the steam locomotive, but for mam hne traffic and long dis-

tance runs it has not yet \ycen demonstrated that it is com-
mercially feasible, though it ls known to be pnmtically possible

For the methods of electric traction see Traction
,
the remainder

of the present article will be devoted to the steam locomotive.

§ 3 General Efficiency of Steam Locomotive —One pound of good
W^lsh coal properly burned in the fire-box of a locomotive yields

about 15,000 British thermal units of heat at a temperature high
enough to enable from 50 to 80 % to flow across Uie boiler-heatmg
surface to the water, the rest escaping up the chinuiey with the
furnace gases The steam produced m consequence of this heat
transference from the furnace gas to the water carries heat to the
cylinder, where 7 to ii % is transformed mto mechanical energy,
the remainder passing away up the chimney with the cxlxaust
steam The average value of the product of these percentages,
namely 065x0 oq = o 06 say, may be used to mvestigate generally
the working of a locomotive

,
the actual value could only be deter-

mined by experiment in any particular case With this assumption,
o 06 is the fraction of the heat energy of the coal which is utilized

in the engine cylinders as mechanical work , that is to say, of

the is,ooo B Th U produced by the combustion of i Jh of coal,

1 5,000 X 006=900 only are available for tractive purposes
Coals vary much m calorific value, some producing only 12,000

B Th U per lb wlwn burnt, whilst 15,500 is obtained from the best
Welsh coals Let E represent the pounds of coal burnt per hour
in the fire-box of a locomotive, and let c be the calorific vaJUke

m B Th U per lb, then the mechanical energy available in foot-

pounds per hour is approximately o 06 x 778 x Ec, and this expressed
in horse-power units gives

T TT n X 778 X Ec o
I H.P. s*»

'— = 648.
1,980,000 ^

' perfect engine ” receiving and rejecting steam at the same

«43
temperatures as the actual engine of the locomotive, would develop
about twice this power, say 1400 I H P This figure rej>rcsents the
ideal but unattainable standard of performance Ihis question
of the standard engine of comparison, and the engine efficiency
lb considered 111 § 15 below, and the boiler efficiency m § 11 below
The indicated horse-power developed by a cylinder may alv\«iys

be ascertained from an indicator diagram and oliscrvations of the
speed Let p be the mean pressure in pounds per square inch, cal-
culated from an indicator diagram taken from a particular cylinder
when the speed of the crank-shaft is n revolutions per second
Also let I be the length of the stroke in feet and let a he t he area of one
cylinder in square inches, then, assuming two cylinders of equal size,

I H P r=2 planj^so (8)

The I n P at any instant is equal to the total rate at which energy
IS required to overcome the tractive resistance R The horse-
power available at the driving-axle, conveniently called the brake
norsc-peru cr, is from 20 to 30 % less than the indicated horse-power,
and the ratio, B H P /I H P =f, is called the mechanical efficiency
of the steam engine The relaticm between the b,h p and the
torque on the dnvmg-axle is

55oBHP=Ta; (9)

It IS usual with steam locomotives to regard the resistance R as
including the frictional resistances between the cylinders and the
dnvuQg-cixle, so that the rate at which energy is expended in moving
the train is expressed either by tlie product RV. or by the value of
the mdicated horsc-povvor, the relation between them being

550IH r=RV (10)
or in terms of the torque

550 1 H P X c = RVe = Tw (il)

The individual factors of the prcxliict RV may have any value
consistent with equation (10) and with certain practical conditions,
so that for a given value of the I H P R must decrease if V increases
IhuB if the maximum hoise-power which a locomotive can develop
is 1000, the tractive resistance R, at 60 m per hour (

= 88 ft p^r
second) is R = (iooo x 55o)/88 = 6250 lb If, however, the speetl is

reduced to 1 5 ni per hour ( = 2 2 ft per second ) R increases to 2 5 ,000 lb

J bus an engine working at maximum power may be used to haul a
lelatively light load at a high sj^eed or a heavy load at a slow speed.

S 4. Analysts of Tram Resistance—Train resistance may be
analysed mto the following components :

—

(1) Journal friction and friction of engine machinery.

(2) Wind resistance

(3) Resistance due to gradients, represented by

(4) Resistance due to miscellaneous causes

(5^
Resistance due to acceleration, represented by Ra.

(6) Resistance due to curves.

The sum of all these components of resistance is at any instant

equal to the resistance represented by R At a uniform speed

on a level straight road 3, 5 and 6 are zero T he total resistance

IS conveniently divided into two parts: (i) the restoUnce due
to the vehicles hauled by the engine, represented by R^,

; (2) the

resistance of the engine and tender represented by R,. In each
of these two cases the resistance can of course be analysed into

the six components set out in the above list.

§ 5 Vehicle Resistance and Drawbar Pull —The power of the
engine is applied to the velucUs through the draw-bar, so that the
draw-bar pull is a measure of the vehicle resistance. The draw-bar
pull foragiven load isafunctionofthespeed of the tram, and numerous
experiments have been made to find the relation connecting the
pull with the speed under various conditions The usual w^ay of
experimenting is to put a dynamometer car (see Dynamomlceu)
between the engine and the train This car is equipped with
apparatus by means of which a continuous record of the draw-bar pull

IS obtained on a distance base
,
time indications are also mad^ oti

the diagram from which the speed at any instant can be dednceci
Ihe pull recorded on the diagram includes the resistances due tfo

acceleration and to the gradient on which the tram is moving It is

usual to subtiact these resistances from the observed pull, so as to
obtain the draw-bar pull reduced to what it would be at a imiforoi
speed on the level This corrected pull is then divided by the weight
of the vehicles hauled, in which must be included the w^eigfit of
the dynamometer car, and the quotient gives the resistance per ton
of load hauled at a certain uniform speed on a straight and level

road A senc^s of experiments were made by J A F Aspmall on
the Lancashire & Yorkshire railway to ascertain th© resistance of
trains of bogie passenger carnages of different lengths at varying
speeds, and the results are recorded m a paper, “Tram Resistance,’*
iVor Inst C E, (iQOi). vol 147. AspinalTs results are express^Pfoc Inst C E, (1901), vol 147.
by the formula

2 5 f
50 8-t-o 0278,

L

where is the resistanco m pounds per ton, S Is the speed In m^es
per hour, and L is the length of the trainm feet measured over the
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carnage bodies The two following expressions are given in the

Bulletin of the International Railway Congress (vol xii p. 1275),

by Barbier, for sonn experiments made on the Northern railway

ot France with a train of is/ tons mean weight
,

they are valid

between 37 ainl 77 m per hour —
r, ^-icSh '

' for 4-whc‘tl coaelus, (m)

„ 1 64S(i 6iS f to) . , . , ,
r, = 3 58+ ~iooo

for bogie coaches (14)

The Baldwin Locomotive Company give tin formulae

^ 0 sC)S . .

r =3 36 f , (15)
j

and
fv—i 68+0 224S for speeds from 47 to 77 m ptr hour (16)

All the al)Ove formulae refer to carriage stock the resistance of

goods wagons has not been so sytematically investigated In the

papci above quoted Aspinall cites a case whire the resistance of .1

train of empty wagons 1830 ft long was 18 lb per ton at a speetl

of j 6 m pir hour, and a train of full wagons 104*; ft long gave only

g 12 lb per ton at a speed of 29 m per hour the resistance found
from tin abovt expressions includes the components i, 2 and 4 of

^ 4 The resistance caused by tlu vsind is very vaiiable, ancl in

extreme cases may double the resistance found from the formulae
A side wind causes excessive flange friction on the leeward side of

the train, and increases the tractive resistances therefore very
considerably, even though its vilocitv be rclativelv moderate
The curves corresponding to the above expressions are plotted in

lig 17, four values of I. being taken for formula (12) coi respoinling

to trains of 10, i
«;
and 20 bogie carriages

The resistance at starting is greater than the luninng resistance

at moelerate speeds hroiii Aspiiiall’s experiments it appeals to

be about 17 lb pci ton and this value is plotted on the diagram
Hie resistance to motion roiui I a cut ve In » not been so sytematic-

allv'^ studied that any d( linite rule ( ui be formulated applicable to
all classes of lolhng stock and all railu ot curves A ge neral re suit

could not 1x1 obtained, even from a hirge number of expeuments
because the rc^istauco lound cuivcs elcpenels upon so many vanable
factors In some cases the gauge is laiel a little wider than tin

btaiidard and there arc vMiying aiiiounts of superelev atum of the

outer r»ul
,
but the most formidable faete^r in the production eif 1

sistine^ IS tlie guarel-rul which is sometinns put in with the object
of guiding the wheel winch runs on the inner lail of the cuive on
the inside of the flange

6 hm^ine Rtsistancc —Fiom expeuments made on the North-
Eastern railway (sec a paper bv W H Smith on 1 xpn ss Lo( o-

motive Engines, ’WVur Inst Mich Awg October i.Sgk), it appe aied
that the engine resistance was about ol the te>*al resistance,

and in the train-resistaiiet ( vpiTuncnts on the Lain i^lnn

Yorkshire railw ly epiotcd above the engine resistant e was also

about 3<> % of the total resistance, thus confirming the North-K.istern
lailway'’ lesuUs Baibier (loc cit )

gives as the formula for the

engine icsistancc
- 8 q I + 1 24S( r fiiS + io)'iotx) (17)

w liere S IS the speed in miles per hour 1 his formula is valid betw een
speeds of •57 ancl 77 m per hour, and was obtained in connexion
with the experiments previously quotctl on the Noitnern lailway
of France v\ith an engine and tender veeighing about 83 tons
Barbier’s formula is plottcel in fig 17, together withacurveexprcssmg
g<‘nerally the result » of some early experiments on the (rreat Western
railway carried out by Sir U (rooeh I he extension of the Barbier
curv'e beyond the above limits in lig 17 gives values which must be
regarded as only very approximate

Fig 17

% 7 Bate at which work %s done af^atnst the resistances gtvfn by
he curves in pq 77 —When the weight of the engine and tender and

the weight of the vehicles arc respectively given, the rate at which
work must be done m the engine cyhndeis in order to maintain the
tram in motion at a stated sjiecd ecn be computed by the aid of

the curves plotted in fig 1 7. Thus let an engine and tender weighing
80 tons haul vehicles weighing 200 tons at a uniform speed on the
level of 40 m pci hour As given by the Barbier curves in hg. 17,

the engine resistance at 40 m per hour is 20 lb per ton, ana the
vehicle lesistaiice 8 5 lb per ton at the same speed Hence

Engine rcsislaiice, Rr—- 80 20 =i0oo lb

Vehicle resistance, Ri,= 2oo x 8 5= 1700 ,,

Tram resistance, R =
The speed, 40 m per hour, is ecjual to 58 6 ft per second

;
therefore

the rate of working m foot-pounds pei second is 3300 y 58 0, from
wluch I H P = (3300 \ 58 0)/55o= 354 Hus is the hoisc-power,
therefore, which must be developed m the cylinders to maintain
the tiain m motion at a uniform speed of 40 m pei hour on a level

straight road with the values of the resistances assumed
§ 8 Rate at which work is done against a gradient —Gradients are

measured either b\ stating the number of feet hoi izon tally, G sa\

,

m which the vertical rise is i ft
,
or by the vertical riac in 100 ft

measured horizontally cxpicsscd as a percentage, or by the number
of fett rising vertically in a mile Ihus a giaelu nt of i in 200 is the

same as a half per cent grade or a rise ol 20 4 It pei mile Ihe
dilfeicncc bctv\ccn the horizontal di-jlancc and the distance ni( asured
along the lail is so small that it is negligible in all piactical calcula-

tions Hence if a tiam is travelling up the gradient a1 a speed eit

V ft per sLconel, the veitical use pe^r second is V/G ft 11 W| i-*

the weight of the train m xionnds the latc ot w'oikmg a'>^ainst the
giadicnt expressed 111 lioisc -power units is

HI'-\ViV/55oG (10)

Asbuniiiig the data of tlu pievious he. cl 1011, and in aeUliiion that
the tram is lequiied to maintain a speed of fo m ptr lieiiu up a
giaditnl of I in 300, Ur ex 1 ia he)rse-po\\er inquire el will be

11 p 224o > 58 0

300 N 550

I his must be exciteel m addition to the hoi c-powei caleiilat^d in

the previous section, so that the teital inelic.ihd hoise-powii which
must be developed m the cyhnelcrs is now ^54 1 223-^-577 If the

tram is rimning down a gialunt thi-. hoisc-powii is tlu rate at

V Inch gravity is working on the tia n, so that with the cUia of the

])n\ious section, on the assumption that the tiain is mnniruj down
a giadient of i in the hoisc-pow'ei lequiied to maintain the

speed would be 354 223 — T31

§ g

—

Rale at zthuh woik is done against acceleration — If Wj is

the weight of the tiain in pounds and a the aecf leration in feet pei
sece>nd, the foiee recpiiierl to pioeUice. tue accekiatiun is

(10)

\nd if V IS the average speed duiing the change of velocity implied
by the^ unifeirm aeeeleiation a, the latc at which woik is done b\
this force IS

(20)
Ol in hoise-powci units

IIP=\V,\W550? (21)

Assuming the data of § 7, suppose the tiam to change its speed
fiom 40 to 41 m per hour m 13 seconds 'ihe average acceleration
m fee t per second is measured by the fraction

^hange of sp( ed m feel per sec 60 07 - 58 (>
^ ^

lime oeeupiexl m the change 13

1 he^refore the horse-powei wluch must be developeel m the cylmdeis
to etfeet this change of speed is from (21)

H P ^ ® ,.-7

550x3^
llu rate of w'orking is negalu e when the tram is retardcfl

,
foi

instance, if the tram had changed its spceil from 41 to 40 m pei
hour m 13 seconds, the rale at which work would have to be absorbed
by the brake blocks would represent 237 H P Ihis is lost m luat
produced by the fiiction between the lirake blocks and the wheels,
though m some systems of electric diiving some of the energy
stored m the tram mav be returned to the central station duiing
letaidation The principal condition opeiating in the design ot

locomotives intended for local services with friepicnt stops is thf

degree of acceleration required, the aim of the* designer being to
produce an engine which shall be able to bung the tiam to its journe\
speed m the shortest lime possible For example, suppose it is

required to start a tram weighing 200 tons from rest and bring it

to a speed of 30 m ptr hour m 30 seconds The weight of the
engine may be assumed m advance to be 80 tons The acceleration
a, which may be supposed uniform, is i 4O5 The average velocity
13 15 m per hour, which is equal to 22 ft pei second

,
therefore

the tractnc force requircel is, from (19),

(280x2240 vi j65)/^2=^i 28,720 lb,

and the correbpondmg hoi'sc-powxr w'hich must be developed in the
cylinders is, from (ie^), /V/550, and this is with / and V equal to the

above values 1140. 'lo obtain the tractive force the weight on
the coupled wheels must be about live times this amount—that is.
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64 tons
,
and to obtain the horse-power the boiler will be one of the

largest that can be built to the construction gauge After accelera-

tion to the journey speed of 30 m per hour the horse-power required

’s reduced to about one-third of that rccjuircd for acceleration alone

§ 10 General expression for total rate of working — Adding the

\aiious rates of working together

EV_| „ p
W )-^)Vp22(o\\V 22.|oWVa

550 550 “ 55oC» - 55og
^

where \V, IS weight of engine and tender in tons, W„ the weight of

vehicles m tons, W the weight of tram in tons^--W,+W,, r, and
r^ the respective engine and vehicle resistances taken from the

curves fig 17 at a speed corresi>onding to the average speed tluring

the accclciation a, G the gradient, g the acccleiation due to gravity,

and V the velocity of the tiain in feel per second In this expression

it 13 assumed that the acceleration is uniform, and this assumption
IS sufhcicntly accurate for any practical purpose to which the above
formula would be applied m the ordinal y working of a locomotive
If a is variable, then the formula must be applud in a scries of steps,

<ach step corresponding to a time interval over which the accelera-

tion may be assumed uniform
l^ividing through by V and multjpl\ing thiough by 5'5o,

R=w,^,+w.,n±^^|f (.1)

an expression giving the value of R the total tractive resistance If

the diaw-barpull is knou n to be Ri, then applying the same principles

to tlif vehicle alone which above arc applied to the whole tram,

total draw-bar pull= W,r- +

This expression may be used to find y- when the total draw -bar
pull is obscrvetl as w^ell as the speed, the changes of speed and the

gradient The speed hcH to correspond with the resnlance must
be the mean speed during the change of speed I he best way of

fhducing rv is to s<kct poitions of tb( dynamometer record where
the speed is constant Ihcn a disappears liom all the above
expressions riiesc expressions indicate what bequent changes
in the^ poaer are required as the train jiiirsucs its journey up and
down gradients, against wind resistance, journal friction and perhaps
the resistance of a badly laid track

,
and show how both the

potential cncigy and kinetic energy of the train arc continually
changing the hrst irom a change in vertical po<-ition duo to the

gi adients, the second from change s in speed 1 hese considerations also

indicate what a dilficult matter it is to find the exact rate of working
igainst the rtsistanc< s, because of the difficulty of securing conditions

which eliminate the effect both of the gradient and of acceleration

^ IX. The Boiler —Maximvm Power— Ihe maximum power
which can be dtvt loped by a locomotive depends upon the

maximum rate of fuel combustion which can be maintained

per square fool of grate This maximum rate depends upon
the kind of coal used, whether small, friable, bituminous or

liard, upon the thickness of the fire, and upon the correct

design and setting of the blast-pipe A limit is reached to the

rate of combustion when the draught becomes strong enough to

<arry heavy lighted sparks through the tubes and chimney
I his, besides reducing the efficiency of the furnace, introduces

the danger of fire to crops and buildings near the line. The
maximum rate of combustion may be as much as 150 lb of coal

per s(|uare foot of grate pc r hour, and in exceptional casts c\en a

greater rate than this has been maintained. It is not economical

to force the boiler to work at too high a rate, because il has been

practically demonstrated that the boiler efficiency dcci cases after

a certain point, as the rate of combustion increases A few

experimental results arc set forth in Table XX
,
from which it

will be seen that with a relatively low rate of combustion, a rate

which denotes very light service, namely lb of coal per square

foot of grate per hour, the efficiency of the boiler is 82 %, w'hich

IS as good a result as can be obtained with the best class of

stationary boiler or marine boiler even when using economizers

ihe first group consists of experiments selected from the records

of a large niimlxi made on the boiler of the locomotive belonging
to the Purdue University, Indiana, USA
The second group consists of experiments made on a boiler be-

longing to the Great Eastern Railway C ompany The first one of the
group was made on the boiler fixed in the locomotive yard at Strat-
ford, and the two remaining experiments of the group were made
while the engine was working a tram between London and March
The third group consists of experiments selected from the records

of a senes of trials made on the London & South-Western railway
with an express locomotive

§ T2. Draught -^One pound of coal requires about 20 lb of air for

Its proper combustion in the fire-box of a locomotive, though this

quantity of air diminishes as the rate of combustion increases.

For instance, an engine having a grate area of 30 sq. ft. and
burning 100 lb of coal per square foot of grate per hour would

1 ARI F X\

Kind, and calorific

value of coal

Dry coal
fired per

square foot
of grate
pci hour

lb

Pounds of

water eva-
porated per
lb of coal

from and
at 212*^ F

Boiler
effici-

ency
Refcn ncc

^

1

Indiana block coal 49 7 0 58 Prof Goss
from the neigh- lOQ 6 <;9 0 49 ( 4 met Sac
hour hood of
Brazil I.sti-

mated calonfic

value, I ^,000
B Th U per lb

I8I 5 71 0 42 of Mech
Eng ,

vol.

22, 1900)

Nixon’s Naviga- s 13 0 80 ** Expo r 1 -

tion Calorific 28 I 13 3 0 82 ments on
V line 1 1:, «;6o

B Ih U per lb

31 7
,

13 I 0 8r Steam Boil-
ers,” Don-
kin and
Kennedy,
{Engineer-
ing, Lon-
don, 1897).

C alonf ic value,
I L903

62 5 II 15
;

077 \dams and
Pettigrew

Calorific value, '

1 2,840

' So Q 8 86 066 {Proc Inst
C E , vol

i2«;)

require that 60 000 Ih of air should be drawn through the

furnace per hour in order to burn the coal This large quantity

of air IS forced through the furnace by means of the difference

of pressure established between the external atmospheric

pressure m the ash-pan and the pressure m the smoke-box<

pabsengt r t ngine, scale

The exhaust steam passing from the engine through the blast-

pipe and the chimney produces a diminution of pressure, oc
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fJartial vacuum, m the smoke-box roughly proportional to the

\veigl\t of steam discharged per unit oi time. The ddfcrence of

pressure between the outside air and the smoke-box gases may
be measured by the difference of the water levels in the limbs

of a U tube, one limb being in communication with the smoke-
box, the other with the aUiKisphere. The difference of le\els

varies from i to as much as 10 in m extreme cases The
draught corresponding to the smallest rate of combustion
shown in Table XX m Professor Goss’s experiments, was i 72
in. of w^ater, and for the highest rate, namel\ 181, 7 48 in. of

water. To get the best effect the area of the blast-nozzle must
be properly proportioned to the size of the cylinders and he

properly set with regard to the base of the chimney Ihe best

proportKMis are found by trial in all cases

Figs 18 and 19 show two smoke-hoxts (\ ptcal of Fnghsh practice

Fig 1 8 is the smoke-box of the 6 ft 6m six-coupled express passenger
engines designed by G Wha^e for the London North-Western
Railway Company in 1904, and hg 10 shows the box of the four-
couple df express passenger engine designed by J Holden for the

»
I

Fig 19 —Smoke-box and Spark Arrester, G E R four-coupled
express engine, scale

Great Eastern Railway Com^ny In the case of the London <

North-Western engine (fig 18), the blast-pipe orifice B is placed
at about the centre of the lioilcr barrel and the exhaust steam is

discharged straight into the trumpet-shaped end of the chimney,
which IS continued down insidf the smokt-box In fig 19 the blast

orifice B is set much lower, and tlic steam
IS discharged thiough a frustum of a cone
set m the upper part of the smoke - box
into the short chimney Fig 20 shows
the standard proportions recommended
by the committee of the Railway Mas-
ter Mechanics Association cm Exhaust
Ihpes and Steam Passages {Proc» Amer
Haihvay M astir Michamcs* Aisoc , 1906)
According to the Report, for the best
results both H and h should be made
as great as practicable, and then d=
o 2iD } o 16/1, 6 = 2i or o ^D, P— o ?2D,

^=0 22D, L=o6D or oqD, but not of
intermediate values Ihis last relation

IS. however, not well established For
mucli detailed information regarding
American smokc-box practice, reference
may be made to Locomotive Sparks, by
Professor W F M Goss (London, 1902)

The aihfangements for arresting sparks m Amencan practice

and an the continent of Europe are somewhat elaborate. In

Fig 20 —Smoke -box,
American Railway
Master Medianics'
As^iation

English practice where a spark-arrester is put in it usually

takes the form of a wire-netting dividing the smoke-box hori-

zontally into two parts at a level just above the top row^ of

tube's, or arranged to form a contmuous connexion between the

blast-pipe and the chimney

Fig IQ illustrates an anangement designed by J Flolden The
heavy spaiks are projected fiom the tubes in stiaight lines and are

caught by the louvres L, L, L, and by them deflected downwards to
the bottom of the smoke-box, wb.eie they collect in a heap in the
space D round a tube which is essentially an ejector At every
blast a small quantity of steam is caught by the onfice O and led to

the ejectors, one on each side, with the result that the ashes are
blown out into the receptacles on each side of the engine, one of

which IS showm at E The louvres /. /, I arc placed to shield the

central region occupied by the blast-pipe

As the indicated horse-power of the engine increases, the

weight of steam discharged increases, and the smoke-box
va( iium IS increased, thereby causing more air to flow through
the furnace and increasing the rate of combustion Thus the

demand for more steam is automatically responded to by the

boiler. It is this close automatic interdependence of engine

and boiler which makes the locomotive so extraordinarily well

suited for the purpose of locomotive traction

13 The Steam Engine—The steam engine of a locomotivt

has the general characteristics of a double-acting non-condensing

engine (sec Steam Engine) Distribution of steam is effected

by a slide valve, sometimes fitted with a balancing device, and
sometimes formed into a piston valve. All types of valves aie

with few exceptions operated by a link motion, generally of the

Stephenson type, occasionally of the Allan type or the Gooch
t>4)e, or with some form of radial gear as the Joy gear or the

Walschaert gear, though the latter gear has characteristics which
ally it with the link motions ^Ihe Stephenson link motion is

used almost universally m England and America, but it has

gradually been displaced by the Walschaeit gear on the con-

tinent of Europe, and to some extent in England by the Joy
gear The general characteristics of the distiibution effected

by these gears arc similar Eadh of them, besides being a

reversing gear, is an expansion gear both in forw'ard and back-

ward running The lead is variable in the Stephenson link

motion, whilst in the Walschaert and the Joy gears it is con-

stant Illustrations of these gears are given in the article

Steam Engine, and the complete distribution of steam for

both forward and backward running is worked out for a typical

example of each of them in Valves and Valve Gear Mechanisms
by W. E. DaHiy (London, 1906)

§ 14 Cylinder Dimensions,—Adhesion—Tractive Force-—

K

locomotive must be designed to fulfil two conditions. First

it must be able to exert a tractive force sufficient to start the

tram under the worst conditions possible on the railway over
which It is to operate—for instance, when the train is stopped by
signal on a rising gradient where the track is curved and fitted

with a guard-rail Secondly, it must be able to maintain the train

at a given speed against the total resistances of the level or

up a gradient of given inclination. These conditions are to a
certain extent mutually antagonistic, since an engine designed

to satisfy either condition independently of the other would be
a different engine from that designed to make the best com-
promise between them

Equation (3), i expresses the fundamental condition which
must be satisfied when a locomotive is starting a tram The
torque exerted on the driving-axle by the steam engine just at

starting may be that due to the full boiler pressure acting m the

cylinders, but usually the weight on the coupled wheels is hardly

sufficient to enable advantage to be taken of the full boiler

pressure, and it has to be throttled down by the regulator to

prevent slipping Sand, driven between the wheel and the rail

by a steam jet, used just at starting, increases the adhesion
beyond the normal value and enables a larger pressure to be

I exerted on the piston than would otherwise be possible. When
the tram is started and is moving slowly, the torque acting on

!

the driving*»axle may be estimated as that due to about 85 % of

the full boiler pressure acting in the cylinders The torque
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due to the two cylinders is variable to a greater or less extent,

depending upon the degree of expansion in the cylinders and

the speed The form of the torque curve, or c rank effort curve,

as it IS sometimes called, is discussed in the article Sti-am

Enginf, and the torque curve corresponding to actual indicator

diagrams taken from an express passenger engine travelling at

a speed of 65 m per hour is given in The Balajuing of Efigines by
W. E. Dalby (London, 1906).

The plotting of the torque curve is laborious, but the average
torque acting, which is all that is required for the purposes of this

article, can be found quite simply, thus -*-Let p be the mean etfective

pressure acting m one cylinder, a, the area of the cylinder, and I,

the stroke Then the work done during one revolution of the crank
IS 2pla per cylinder Assuming that the mean pressure in the
other cylinder is also p, the total work done per revolution is 4pla
If r IS the mean torque, the woik done on the crank-axle per revolu-
tion IS ivT Hence assuming the mechanical etfiaency of the

27rT ~ 4pl(i€— plfrd'f

so that

T^lpdHt
But from § i, T= ^DF,
therefore F-pd^/e/D (25)
h m this expression is twice the avtrage rnagrutude of the equal and
opposite forces constituting the couple for one driving-wheel illus-

trated in lig 16, one force of which acts to propel the tram whilst
the other is the value of the tangential frictional resistance between
the wheel and the rail This force F must not exceed the value /iW
or slipping will take place Hence, if p is the maximum value of
the mean effective pressure corresponding to about 85 % of the
boiler pressure,

fjiV^ =zpdrltfV> (26)
IS an expression giving a relation betw^een the total weight on the
coupled wheels, their diameters and the size of the cylinder The
magnitude of F when p and e are put each equal to unity, is usually
called the tractive force of the locomotive per pound of mean effective

pressure in the cylinders If p is the mean pressure at any speed
the total tractive force which the engine is exerting is given by
equation (25) above The value of e is variable, but is between
7 and 8, and for approximate calculations may be taken equal to
unity In the following examples the value will be assumed unity
These relations may be illustrated by an example. Let an engine

have two cylinders each 19 in diameter and 26 in stroke Let
the l>oiler pressure be 175 lb per square inch Taking 85 % of this,

the maximiiTTi mean effective pressure would be 149 lb per square
inch Further, let the diameter of the drivmg-wdieels be (> ft 3 in

Then the tractive force is, from (25),
(T49 X 19'** X 2 i66)/6 25 = 18,600 lb — 8 3 tons

Assuming that the frictional resistance at the rails is given by ^ the
weight on the wheels, the total weight on thedriving-wheels necessaxy
to secure sufficient adhesion to prevent slipping must be at least

8 3 X 5=41 5 tons This would be distiibuted between three coupled
axles giving an average of r 38 tons per axle, though the distribu-

tion might not in practice be uniform, a larger proportion of the
weight falling on th( dnving-axlo If the starting resistance of

the whole tram be estimated at 16 lb per ton, this engine would be
able to start i 163 tons on the level, or about 400 tons on a gradient
of I m 75, both these figures including the weight of the engine and
tender, which would be about roo tons

The engine can only exert this large tractive force so long as the
mean pressure is maintained at 149 lb per square inch Ihis high
mean pressure cannot be maintained for long, because as the speed
increases the demand for steam per unit of time increases, so that
cut-off must take place cailier and earlur in the stroke, the limiting
steady speed being attained when the rate at which steam is supplied
to the cylinders is adjusted by the cut-off to be equal to the maximum
rate at which the boiler can produce steam, which depends upon
the maximum rate at which coal can be burnt per square foot of
grate If C is the number of pounds of coal burnt

j
er square foot

of grate per hour, the calorific value of which is r B Th U per pound,
the maximum indicated horse-powoi is given by the expression

THP maximum=^‘ ^ ^ X 1;,iqSoooo
where A is the area of the grate in square feet, and t] is the combined
efficiency of the engine and boiler With the data of the previous
example, and assuming in addition that the grate area is 24 sq ft,,

thabthe rate of combustion is 1 50 lb of coal per s<|uare foot of grate
per hour that the calorific value is 14000, and finally that 17 = 0 06,
the fnaximum indicated horse-power which the engine might be
expected to develop would be o 06 x 1 50 x 14000 x 24 x 778/1980000

1 190, corresponding to a mean effective pressure in the cylinders
of 59.5 lb per square inch.
Assuming that the tram is required to run at a speed of 60 m

per hour, that is 88 ft per seconcf, the total resistance R, which the
engin© <an 'overcome at this speed, is by equation (10)

R=s(n9ox 4C10 lb

Thus although at a slow speed the engine can exert a tractive force
of 18,600 lb, at 6(1 m per hour, the ti active force falls to 7400 lb,

and this cannot be increased except by increasing the rate of com-
bustion (neglecting any small changes due to a change m the
efficiency 77) Knowing tli.e magnitude of R, the draw-bar pull,

and hcncc iJie weight of vehicle the engine c,in haul at this sp(_ed,

can be estimated if the resistances arc known Using the curves
of fig 17 it will be found that at 60 m per hour the resistance of
the engine and tender is 3^ !h ptr ton, and the rcsistTiice of a train

of bogie coaches about 14 tb per ton Hence if W is the weight of
the vehicles in tons, and the weight of the engine and tender be
taken at i<X) tinis, the value of W can be found from the equation
14W+ 3300- 7340, fiom which W=:296 tons This is the load
which the engine would take in ordinary weather With exception-
ally bad weather the load would have to be reduced or two engines
would have to be employed, or an exceptionally lugh rate of com-
bustion would have to be maintained in the fire-box.

It will be seen at once that with a tractive force of 74(X) lb a
weight of 37,cxx) lb ( = 16 5 tons) would be enough to secure sufficient

acDiesion, and this could be easily carried on one axle Henoe for

a level road the above load could be hauled at 60 m per hour with
a “ single " engine When ihe road kads the tram up an incline,

however, the tractive force must be increased, so that the need for

coupled wheels soon arises if the road is at all a heavy one.

§15. Engine Efficiency Combined Engine and Boiler

Effiaency ,—The combined engine and boiler effinency has

hitherto been taken to be 0 06 ;
actual values of the boiler

efficiencies are given in '1 able XX Engine efficiency depends

upon many variable factors, such as the cut-off, the piston

speed, the initial temperature of the steam, the anal tem-
perature of the steam, the quality of the steam, the sixes of

the steam-pipK's, ports and passages, the arrangement of the

c)linders and its effect on condensation, the mechanical per-

fection of the steam-distributing gear, the lightness of the

piston, &.C A few values of the thermal efficiency obtained
from experiments are given m Table XXI. in the second column,
the first column being added to give some idea of the rate at

which the engine was working when the data from which the
efficiency has been deduced were observed. The correspondmg
boiler efficiencies are given in the third column of the table,

when they are known, and the combined efficiencies in the
fourth column The figures in this column mdicate that 006
IS a good average value to work with
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It IS instructive to inquire into the limiting efficiency of an
engine consistent with the conditions under which it is working,

because in no case can the efficiency of a steam-engine exceed

a certain value which depends \jpon the temperatures at which
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to 185 B Thyil^^ ^
equal to

143980 foot pounds
29 8 nubic feet

it receives and rejects heat. Thus a standard of comparison
for every individual engine may be obtained with which to

compare its actual performance The standard of comparison
generally adopted for this purpose is obtained b> calculating

the efficiency of an engine working according to the Rankine
cycle 'fhat is to say, expansion is adiabatic and is continued

down to the back pressure which in a non-condensing engine

IS 14 7 lb per square inch, since any back pressure above this

amount is an imperfection which belongs to the actual engine

The back pressure is supposed to be uniform, and there is no
compression.

Lig 21 shows the pressure-volume diagram of the Rankmc cycle
for one pound of steam where the initial pressure is 175 th per

square inch by the
gauge, equivalent

37 oubfofeet to iqo lb pcr squarc
\ Indicator dlaqram oorrespondlng to 1 lb ofsteam for mch absolute In
\ the Rankme Engine of Comparison when Initial prees /Nonl/l on
\ IS 190 lbs eq inch abeoluts, and sKhauet presale ^ COUlU au

\^14 7 tbs sq inchabsoiute engine rcceiv mg
A^rsdis steam at the tem-

to 185 B ThfT^ ^ peraturc corrt -

«Quaito spondmg to this
po-xo- __ pressure an<l reject-

fe— ». . . .

'

, . ,
- ing heat at 212^^ I'

]7jq 21 convert moic heat
into work than is

represented by the aica of this diagram The ana of the diagram
may be measured, but it is usually more convenu nt to calculate the
number of B Th U which the area represents fiom the following
formula, which is expressed in terms of the absolute temperature 1^
of the steam at the stcam-pipc, and the temperature i

^
}6L-i-2T2‘^

07^° absolute coircsponding to the back picssure -

Maximum available work\ ,, L, 1,

per pound of steam j
— U — (Ij - U) (i r

With the initial pressure of 190 lb per squan' inch absolute it will be
found from a steam table that Ti=S^b° absolute Using this and
the temperature 67 U m the exprc-ssion, it will be found that
U*»i 85 B Ih U p<r pound of steam li is the water heat
at the lower teinpcrature, A, the water heat at the higher temperature,
and Lj the latent heat at the higher tempcralun, the heat supply
per pound of steam is equal to whicli from the steam
tables, with the values of the temperatures given, is equal to 1015
B rh U pt r pound The tlicrmal elficiency is therefore

185/ 1013 -u 183

That IS to say a perfe^ct engine working between the limits of

temperature assigned would convert only iS ‘k, of the total heat
supply into work Ihis would be an ideal jicrfoimancc for an
engine receiving steam at 190 lb initial pressure absolute, and reject-

ing steam at the back pressure assumed above, and could never be
attained in practice Wlien the initial pressure is 100 lb per square
inch by the gauge the thermal efhcicncy drops to about nearly 15
with the same back pressuie The way th( theimal tlficiency of
the i(hal engine inere^ases with the pressure is exhibited m hg 22 by
the curve AB Ihc curve was drawn by calculating the the^rmal
efficiency from the above expression foj various values of the
initial t» mperaturt keeping the hnal temperature constant at
07^®, and men plotting these cfhci' neics against the coiiesponding
values of the gauge pressures
The actual theimal eflicieneus ob'^f rved m some eif the cases

cited m Table XX I an plotted on the diagram, the le fere nee
numb rs on which refer to the first column m the table thus the

Fig 22 —Engine Efficiency Curves

cross marked 3 in fig 22 represents the thermal efficiency actually
obtain^ Ui one of Adams and Pettigrew's expenments, namely, on,

the pressurem the steam-pipe being 1 07 lb per square inch From the
diagram it will be seen that the coircsponding tfTiciency of the ideal
engine is abou t o 1 8 The efficiency ratio is therefore o ii/o i8k=o0i
lhat IS to say, the engmc actually utilized 0i % of the energy which
it was possible to utilize by means of a perfect engine working with
the same initial pressure against a back pressure equal to the
atmosphere Lines representing efficiency ratios of 06, 0.5 and
o 4 aic plotted on the diagiam, so that the efficiency ratios corre-
sponding to the various experiments plotted may be readily read
off J he initial temperature of the stand.ird engmc of comparison
must be the temperature of the steam taken m the steam-pipe
For further information regarding the standard engine of comparison
see the article Steam Engine and also tl^e “ Report of the Committee
on the thermal Efhciency of Steam Engines ” Proc hist C h (1898)

§ It) Platon Speed— The expression for the indicated horse-powxr
may be written

I H r =, (J7)

where v is the average^ piston speec’ m feet per second For a stated
value of the boiler pressure and the cut-off the mean pressure p
is a function of the piston speed v For the few cases where data
arc available data however, belonging to engines representing
standard piactiee 111 their construction and in the design 01 cylinders
and steam ports and passages—the law conni eting p and v is approxi-
mately linear and of the form

p^c-bv (28)
where h and c are constants (See \V 1 Dalbv

,

" Ihe Economical
Working of Locomotives," Proc Inst CE, 1905-O, vol 10 j)
Substituting this value of /> m (27)

550 ' ’

the form of \vhich indicates that there is a certain piston speed for

which the Till* is a maximum In a particular case wrieie the
boiler pressure was maintained constant at i lb per square inch,

and the cut-oft was approximately 20% of the stroke, the values
c 55 and 6-0 0^1 wt u deduced, fiom which it wall be found that
the value of the piston sjxtd coircsponding to the maximum horse-
power IS 887 ft per minute Ihc data from which this result is

deduced will be found m Ihofessor Goss's paper (jiioted above in

Table XXI The point is further illustrated by some curves
published in the A mein an Engineer (June 1901) by G R Henderson
lecording the tests of a freight locomotive maeie on the ( hicago
& North-Western 1 ailway Any modification ol the design which
will reduce the resistance to the flow of steam thiough the steam
passages at high speed '• will increase the piston speed for wdnch
the indicated horse-pow^r is a maximum

§ 17 Compound Locomotives — 'Ihe thermal efiiciency of

a steam-engine is m general increased by carrying out the

expansion of the steam m two, three or even more stages

m separate cylinders, notwithstanding the inevitable drop of

pressuie which must occur when the steam is transferred from
one cylinder to the other during the process of expansion.

Compound working permits of a gre'atcr range of expansion
than Is possible with a simple engine, and incidentally there

IS les-i range of jiressure per cylinder, so that the pressuies

and temperatures per cydinder have not such a wide range

of variation In compound working the combined volumes
of the low-pressure cylinders is a measure of the powxr of

the engine, since this represents the final volume of the steam
used per stroke Ihe vcfliimc of the high-pressure cylinder

may'’ be varied vnthin wade limits for the same low-pressure

volume
,

the propc>rtions odi^^ted should, however, be such
that there is an absence of excessive drop between them as

the steam is transferred from one to the other Compound
locomotives have been Iniilt by various designers, but opinion

IS still uncertain whether any commercial economy is obtained
by their use The vaiying load against which a locomotive
works, and the fait that a locomotive is non-condensing, are

factors which reduce the margin of possible economy within
narrow limits Cual-saving can be shown to the extent of

about 14 % in some cases, but the saving depends upon the

kind of service on which the engine is employed The first tiuc

compound locomotive was constructed m 1876 from designs

by A. M Mallet, at the Creusot works m Bayonne The first

true compound locomotive in England was constructed at

Crewe works in 1878 by F W Webb, It was of the same
type as Mallct^s engine, and was made by simply bushmg one
cylinder of an ordinary two-cylinder simple engine, the bushed
cylinder being the high-pressurc and the other cylinder the

low-pressure cylinder Webb evolved the type of three-

cylinder compound With which his name is associated in 1882,
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There were two high-prcssure cylinders placed outside the

frames and driving on a ti ailing wheel, and one low-pressure

cylinder placed between the frames and driving on a whed
placed in front of the driving-wheel belonging to the high-

pressure cylinders The steam connexions were such that the

two high-pressure cylinders were placed in parallel, both ex-

hausting into the one low-pressure cylinder The first engines

of this class were provided with high-pressnre cylinders, ii in

diameter and 24 in stroke, a low-pressure cylinder 26 in

diameter, 24 in stroke, and driving-wheels 6 ft 6 in. diameter

,

but subsequently these dimensions were varied There were

no coupling rods A complete account of Webb’s engines

will be found in a paper, “ The C ompound Principle applied

to Locomotives,” by K Worthington, Proc, Inst C E , 1889,

vol xcvi Locomotives have to start with the full load on

the engine, consequently an outstanding feature of every

compound locomotive is the apparatus or mechanism added
to enable the engine to start readily Generally steam from

the boiler is admitted direct to the low-pressure cylinder

through a reducing valve, and \alves and devices are used

to prevent the steam so admitted acting as a back pressure

on the high-prcssure cylinder In the Webb compound the

driver opened communication from the high-pressure exhaust

pipe to the blast-pipe, and at the same time opened a vaKe
giving a supply of steam from the boiler direct to the low-

pressure valve chest T, W Worsdell developed the design

of the two-cyhnder compound in England and built several,

first for the Great Eastern railway and subsequently for the

North-Eastern railway Ihe engines were built on the Worsdell

and Von Borrics plan, and were fitt( d with an ingenious starting-

valve of an automatic diaracter to overcome the difficulties

of starting Several compounds of a t}pc introduced by
W. M Smith on the North-Eastern railway in 1898 have been

built by the Midland railway In these there are two low-

pressure c'ylindcis placed outside the frame, and one high-

pressure cylinder placed between the frames All (yhndets

drive on one ( lank-axle with three eianks at 120° 1 he driv ing-

whecls arc eoupkd to a pair of trailing wheels A controlling

valve enables the supply of steam to the low’-piessure cylinders

to be supplemented bv boiler steam at a reduced pressure

For a description and illustiations of the details v)f the starting

devices use el in the Webb, Worsdell and Smith compounds,

sec an article, “
J he Development of the Compound Locomotive

in England,” by W. E Dalby in the En^D.cering Magazine
for September and October 1904 A famous type of com-

pound locomotive developed on the continent of Europe is

the four-cylinder De Glehn, some of which have been tried

on the Great Western railway There aic two high-prcssurc

cylinders placed outside the frame, and two low-pressure

placed inside the frames The low-pressure eylindtrs drive

on the leading crank-axle with cranks at right angles, the high-

pressure e yhndcrs driving on the trailing wheels The wheels

are coupled, but the feature of the engine is that the coupling-

rods act merely to keep the high-pressure and low-pressure

engines in phase with one another, very lililc demand being

made upon them to transmit force except when one of the

wheels begins to slip In this arrangement the whole of

the adhesive weight of the engine is used in the best possible

manner, and the dru ing of the train is pra( tically equally

divided between two axks The engine can be worked as

a four-cylinder simple at the will of the driver S. M
Vauclam introduced a successful type of four-cy Under com-
pound in America m 1889. A high- and low'-pressure

cylinder arc cast together, and the pis
J
on-rods belonging to

them are both coupled to one cross-head which is connected

to, the driving-wheels, these again being coupled to other

wheels m the usual way The distiibution of steam to both

cylinders is effected by one piston-vahe operated by a link

motion, so that there is considerable mechanical simplicity in

the arrangement Later Vauclam introduced the “ balanced

compound ” In this engine the two piston-rods of one side are

not coupled to a common cross-head, but drive on separate

cranks at an angle of 180®, the pair of 180° cranks on each side

being placed at light angles

§ 18 7 he Balancing 0/ locomotives —The unbalanced masses
of a locomotive may be divided into two parts, namely, masses
which revolve, as the crank-pins, the crank-checks, the coupling-

rods, &.c
;
and masses which rccipro( ate, made up of the piston,

piston-rod, cross-head and a certain proportion of the con-

necting-rod The revolving masses arc truly balanced by
balance weights placed between the spokes of the wheels, or

sometimes by prolonging the crank-webs and forming the pro-

longation into balan( e weights It is also the custom to balance
a proportion of the reciprocating masses by balance weights
placcci between the spokes of the wheels, and the actual balance
weight seen in a driving-wheel is the resultant of the separate

weights required for the balancing of the revolving parts and
the reciprocating parts "ihe component of a balance weight
which IS necessary to balance the reciprocating masses intro-

duces a v^'rtieal unbalanced force which appears as a variation

of pressure between the wheel and the rail, technically called

the hammer-blow, the magnitude of whieh increases as the

square of the speed of the tram In consequence of this action

the tompromi^c is usually' fcjllowcd of balancing only of the
rc c'lprocatmg masses, thus keeping the hammer-blow within
proper limits, and allowing J of the reciprocating masses to be
unbalanced in the horizontal direction It is not possible to

do anything better with two-cyhndcr locomotives unless bob-
weights be added, but with four-cylinder four-crank engines

complete balance is possible both m the vertical and m the
horizontal directions When the four cranks are placed with
two pairs at 180°, the pairs being at 90°, the forces are balanced

without the introduction of a hammer-blow, but there remain
large unbalanced couples, which if balanced by means of re-

volving weights m tlie wheels again reintroduce the hammer-
hlow', and if left unbalanced tend to make the engine oscillate

m a horizontal plane at high speed The principles by means
of which tlie magnitude and position of balance weights are

worked out are given in the article Mkchvx’ICS (Applied
Mechanics), and the whole subject of loccmiotive balancing

is exhaustively treated with numerous numerical example^
in The Balancing of Lngint:^ by W E Dalby, London, 1906.

^ 19 Classification —Locomotives may be classified primarily

into tender engines” and “tank engines,” the water and
fuel in the latter being earned on the engine piopcr, while

in the former they arc carried in a separate vehicle. A tender
is generally mounted on six wheels, or in some cases on two
bogies, and carries a larger supply of water and fuel than can
be carried by tanks and the bunker of a tank engine A tender,

however, is so much dcad-wcight to be hauled, whilst the weight
of the water and fuel in a tank engine contributes largely

to the production of adhesion A classification may also be
made, according to the work for which engines are designed,

into passenger engines, goods engines, and shunting or switching
engines A convenient way of describing any type of engine

IS by means of numerals indicating the number of wheels

—

(i) in the group of wheels support ing the leading or chimney
end, (2) m the group of coupled wheels, and (3) m the group
supporting the trailing end of the engine In the case where
cither the leading or trailing group of small w'hccls <s absent

the numeral o must be used in the scries of three nuirbcrs used
in the description Tims 4-4 -2 represents a bogie engine with
four-coupkd wheels and one pair of trailing wheels, the well-

known Atlantic tv pc, 4-2-2 represents a bogie engine w'lth a
single pair of driving wheels and a pair of tiailing wheels,
0-4-4 represents an engine with four-couplcd wheels and a
trailing bogie, and 4-4-0 an engine with four-coupled wheels

and a leading bogie A general description of the chief

peculiarities of vanous kinds of locomotives is giv'en in the

following analysis of types —
(1)

“ Smglc-d river typo, 4-2-2 or 2-2-2 Still used by several
railways m Great Britain for express pa.ssenger service, but gomg
out ol favour

,
it is also found in France, and Jess often in Germany,

Italy, and elsewhere in Europe It is generally designed as a 4-2-2
engine, but some old tyjK^s are still running with only three axles,
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the 2-2-2 It IS adapted for light, high-speed ser\^ice, and noted
for its simplicity, excellent riding qualities, low cost of maintenance,
and high mechanical ethcRncy

,
but having hmited adhesive weight

it IS unsuitable for starting anil accelerating heavy trains

(2)
" Four-coil plod " type, with leading bogie track

For many years this was practically the only one used m America
for all tradic, and it is often spoken of as the American " type
In America it is still the standard engine for passenger traffic, but
for goods service it is now employed only on oranch lines It has
been extensively introduced, Kith m Great Britain and the continent
of Ivurope, for passenger traffic, and is now the nK)st numerous and
|)opular class. It is a safe, steady-running and trustworthy engme.
with excellent distribution of weight, and it is susceptible of a wide
range of adaptability m power requirements

(^)
" Four-coupled " three-axle type, 2-f-Ou Used to some extent

m F'rance and Germany and considerably in England for passenger
traffic of moderate weight Engines of this class, with 78-inch
drivingwheels and the leading axle fitted with Webb's radial axh-box,
for many years did excellent work on the I ondon & North-Western
railway ihe famous engine “ Charles Dickens" was one of this

class Built m 1882, it had by the 12 th of September 1891
performed the feat of running a million miles m 9 years 219 days,
and it completed two million miles on the 5th of August 1902,
having by that date run 5312 trips with express trains between
London and Manchester

(4)
" F'our-coupled " threc-axlc type, with trailing axle, 0-4-2

Used on several English lines fur fast passenger traffic, and also
on many European railways Ihe advantages claimed for it arc

short coupling-rods, large and unlimited fire-box earned by a
trailing axle, compactness, and great power for a given weight
Us critics, however, accuse it of lack of stability, and assert that
the use of large leading wheels as drivers results in rigidity and
produces destructive strains on the machinery and permanent way

(5)
" Four-coupled ’’ type, with a leading bogie truck and a

trailmg axle, 4-4-2 It is used to a hmited extent both m England
and on the continent of Europe, and is rapidly increasing in favour
m the United btates where it originated and is known as the
" Atlantic f)rpe It has many advantages for heavy high-speed
service, namely, large and well-proportioned boiler, practically
unhrmtod grate area, fire-box of favourable proportions for bring,

fairly low centre of gravity, short coupling - rods, and, finally, a
combination of the safe and smooth riding qualities of the four-

coupled bogie type, with groat steaming capacity and moderate
axle loads Occasionally a somewhat similar typo is designed with
the bogie under the fire-box and a single leading axle forward umlei
the smokc-box—an arrangement m favour for suburban tank
engines. In still rarer cases both a leadmg and a trailing bogie
have been fitted

(6) *‘Six-cmip!cd " tvith bogie, or Tcn-whcel" type, 4-6-0 A
powerful engine for heavy passenger and fast goods service It is

used to a limited extent both m Great Britain and on the continent
of Europe, but is much more common in America The design
combines ample bofler capacity with large adhesive weight and
moderate axle loads, but except on heavy gradients or for unus'ually

large trains requinng ^gmes of great adhesion, passenger traffic

can be more efficiently and economically handled by four-coupled
locomotives of the cignt-wheel or Atlantic types

(7) Six-coupkd " total-adhesion type (all the weight earned
on the drivers), 0-6-0 This is the standard goods engine of Great
Bntam and the continent of Europe In America the type is used
only for shunting It is a simple design of moderate boiler power

(8)
" Six-coupled " type, with a leadmg axk, 2-0-0 This is

of American origin, and is there known as the " Mogul " It is

used largely in America for goods traffic In Europe it is m con-
siderable favour for goods and passenger traffic on heavy gradients
Ihe type is, however, less m favour than either the ten-wheel or
the eight-coupkd " Consolidation " for freight tiaffic

(9)
" Eight-couplcd " total-adhcsion type, a-8-0

,
now found

on a good many English railways, and common on the continent
of Europe for li«ivy slowgoods traffic In America it is comparatively
infrequent, as total-adhesion types are not m favour

(10)
" Eight-coupled " typo, with a leading axle, 2-8-0 This

originated m America, where it is termed the " Coasolidation
"

In the United States it is the standard heavy slow-spccd freight

( ngme, and has been built of enormous size and weight The type
has been introduced m Europt', espt'Cially in Germany, where the
advantages of a partial-adhesion tyjxi in increased stability and a
larger boiler are becoming appreaated Occasionally the American
eight-coupled type has a bogie instead of a single leadmg axle

(4 -8-0), and IS then termce! a " Twel\e*-whcel(T," or “ Mastodon "

(11) " Ten-coupled " type, with a kadmg axle, 2-ro-o This
ongmated in America, where it is known as the " Decapod " It

IS used to a hmited extent for mountain-grade goods traffic, and lias

the advantage ovrr the " Consolidation or eight-couplcd type of
lighter axle loads for a given tractive capacity

In addition to the foregoing list, various special locomotive
types have been developed for suburban sesrvice. where higdi rates
of aocclevation and frequent stops are required These are generaBy
tank engnsesv carrying their fuel and water on the engme proper

I heir boilers are of relatively large proportions for the tnun weight
and average speed, and Uie driving wheels of small diameter, a
large proportion of Ihcir total weight bving "adhesive" Othei
special types arc m limited use for " rack-railw^ays," and operate
either by engagement of gearing on the locomotive into a rack
betw ecn the track rails, or by a combination of this and rail adhesion

^ 20 Ct4rre?t( Development^—The demand of the present

day IS for engines of larger power both for passenger and goods
service, and the problem is to design such engines withm the

limitations fixed by the 4 ft SJ in gauge and ihe dimensions
of the existing tunnels, arches, and other permanent works
Ihe American engineer is more fortunately situated than his

English brother with regard to the possibility of a solution,

as will be seen from the comparative diagrams of construction

gauges, figs. 23, 24, 25, 26. Fig 23 shows the construction

Figs 23-26.

gauge for the J.ondon & North-Western railway, fig 24 that

for the Great Western^ railway, fig 25 that for the Great Eastern
railway, whilst fig 26 gives a general idea of the American
gauge in a particular case, generally typical, however, of the

American limits In consequence of this mcreasing demand
for power, higher boiler pressures are being used, in some cases

225 lb per sq in for a simple two-cylinder engine, and cylinder

volume IS slightly increased with the necessary accompani-

ment of heavier loads on the coupled wheels to give the

necessary adhesion Both load and speed have mereased
so much m connexion with passenger trams that it is

nccessar}^ to divide the weight required for adhesion between

three-coupled axles, and the type of engine gradually coming
into use m England for heavy express traffic is a six-couplcd

engme with a leacbug bogie, with wheels which would have
been considered small a few years ago for the speed at which
the engine runs The same remarks apply to goods engines

There is a general increase m cylmder power, boiler pressure

and weight, and in consequence m the number of coupled axles.

Not only arc the load and speed increasing, but the distances

run without a stop are increasing also, and to avoid increasing

the size of the tenders, water-troughs, first instituted by

J Ramsbottom on the London & North-Western railway

m 1859, have been laid m the tracks of the leadmg main
Imes of Great Britain. For local services where stoppages

are frequent the demand is for engines capable of quickly

^ At the beginning of 1908 the Great Western's loading gauge
on Its mam lines was widened to 9 ft. 8 m. from a height of 5 ft above
rail level



ROLLING STOCK] RAILWAYS «5i

Table XXII —Comparative Data of Locomotives

C> tinders
j

^ Weight (Ton — i24o tt»)

No OwMNG Railway lypc
Position Diam Stroke

IJiain

oi

Driving
Wheels

Total
of

Engine

Tot il

on
Coupled
Wheel,

1 otill

uith
T en«ler

Grate
Area

“Rocket" (laverpool &|
Manchester) j

0-2-2 Outside
In

8

In
16k

In 1 ons

4 25

Tons Ions

7 45

‘*<1 I* t

6

i Caledonian 4-4-0 Insid* 19 26 78 5‘ 70 34 65 96 7 23

2 London & South Western 4-4-0 Inside 18J 26 79 48 85 33 45 Oj 0 24

3 Midhnd 4-4-0 Inside 19 .6 78J 58 5 38 7:. 104 4 a8 4

4 Great Western 4-6-0 Outside iBg Bed 72 51 3 I 12 97

5 Great Fastein 4-4-0 Inside »9 a6 84 503 33 20 35 21 3

6 London Sc North Western 4'*6'0 Inside 26 75 65 75 46 75 102-75 25

7 Great Western , 4-6-0
/ 2 inside I

\ 2 outside J
Mi v6 8oi 7S 6 55 1

ti5 6 27

8 London & South Western 4-6-0 J a iD'-idc 1

\ a outside j
)6 24 73 73 5* 5 3* 5

9 I incashire & Yorkshire 4-4-3 Inside to 26 87 58 75 35 0 89 4* 26 05
ro Great Noithern 4 4-2 Outside 7« 58 3* 99 26 75

11 North Eastern 4-4-2
r a inside

\ 2 outside Ml 85 73 6 39 15 116 2 29

13 Highland 4-6-0 Outside .4 to 69 58 85 4i 85 96 95 a6

1 i Midland 4-4-0 / 2 L P outside

\ 1 H P inside

/I

^9

.0 1

20 j
84 59-8 39 * 102 7 284

*4 Midland 060 Inside 18I 20 63 43 8 43 8 84*95 ar 1

*5 North ETsteru 060 Inside 18$ 26 55 34 4 34 4 82 05 2o 0

16 Caledonian 4-6-0 Outvtde *9 26 60 60 4 45 9 21

*7 Lane ishirc & Yorkshire 080 Inside 20 .0 54 53 78 53 78 84 45 26 05

18 Great Wrstrrn 4-4 2 1
2 H -P outwde

1^ a L P inside
14 2 >
-3*6 )

25 - 8«5 73 8 38 5 108 9 33 3

*9 , Chicago A Alton 4-4-2 Outside 20 28 80 82 8 43 7 *55 33 5

20 Atchison, Topeka & \
haute ic j

4-4-2
/ 2 OUtSKlo

\ 2 iiisidc

*5 26 J

26 )
79 86 5

'

45 3 160 4Q 5

2 t Central of Georgia 4 6-2 Outside 20
1

68 84 0 50 7 I5'» 46 ft

22 Pennsylvania
I

2-6-0 OuGide 20 28 62 7* 43 62 09
1

125 307
33 Chicago, Rock Island

|

1

Pacific f 1

3-8-0 Outside 23 30 63
!

88 8
1

7Q 2
i

'^7 49*7

*4 At< hiitoti, Topeka S: i

S iute Ft^ /
3-10-1 / Outside

1^
Outside

IQ 3» 1
32 /

57 '1984 »04 5 901 58 5

25 Great Northern, USA 2-6-6*2
r Outside

\ Outside
21^

33

32 \
32 /

55 *58 5 1 *4* 22$ 7^

26 Erie Railroad 0-8-8-0 / Outside

i Outside
»5

39

»8 1

28 ]
51 183 ,83 100

27 Argentine Great Western .-I0-0 Outside io5 38 5* 70 s 70 8 124 17 36

28

1

Belgian State 2-6-0
/ 2 OUlSKle \
\ 2 inside /

24 78 82 0 52 0 32 4

29 Nord 4-4-2
/ 2 outside

\ a inside
*34

)03 /
252 80 3 66 2 32 5 *C7 3 29 7

30 Fst 4-6-*0
/a H P outside

1 2 I P inside
*3 iH
21-65/ 25 « 70 62 4 48 7 27 6

3' Austro Hungarian State 2-10-0 J 2 H P inside

\ a L P outside VX) 28 34 57 77 * 674
1

495

32 Nord 6-2-2-6 / a outside

\ a outside
: »s 75

1

248 /
26 8

i

57 2
i

100 7* 32 3

33 Pans, Orleans 4-6-0
/ 2 outside

\ 2 insude
*4 17>

1

3363) 25 19 73 72 6 53 109 5 33 ^7

/2 H P on one \
34 Italian State . 6-4-0

{
side /

*4 *7 1 23 6b 75 6 69 5 42 6 106 3229
V 2 I P on other 22 !

Austrian State 2 6-3 1
2 H P inside

1 2 I P outside
T4 56\
24 80 r

28 34 7* 5 68 9 42 9 107 9 43 ^

1

' 3^

1 j

Prussian St ile 4-4-2 / 2 H P outside

\ 3 L P inside
1

M *71
22 04 /

23 6a 78 11 61 0
1

1

»9*9
j

107 9
1

1

29 0

Total
j

Hciktingl

Surface

Sq K
«37 75

iboo

15W

«557

2000

1630

1590

2076

2052

1443

1969

3050

*458

1413

j6s8
boi8
2038

3755

2696

3»«5

*43* 3

4796

5658

2440

167*

2368

a«55

»777

3660

»577

2217

1

«53o

Remarks
I

In Victorn tnd Albert Musctim, South
Kensitiji'ton '

“ Dunalastair 1 1 1 ' (900) clais 1

Fitted Vkith cross w iter tubes tn fire b42x I

giving 165 Kq ft of heating autfacc '

B^paire fire box Pressure 2ao lb per '

hq in

Fitted with suDcrheaitr contributing
'

360 sq ft of heating surface to the
total Holler oresjaire 200 lb per iiq tn

Filed with Holdens system cf liqmd
fuel

Experiment claas Boiler pressure 183 tt>

per sq in
,

4 cylinder simple Fitted with super
heater contributing 269 sq ft of
heating turfat e to the totil Boiler

'

pressure 225 ll» per so in '

4 cylinder simple Working pressure '

17s lb per sq in Fitted wito cross
tubes in fire box

Belpaire fire box
990 class.

Steam pressure aoo tt> per so in

/ 3 cylinder compound Woraing pressure

( 220 tb per sq in.

175 lb per sq in

Pressure 175 lb per sq. in

fDe Glchn compound Boiler pressure

\ 337 tt> per sq. in

Balanced piston valves,

1
4-cy linder^Iancedcompound Vauclain

Ba^a^ed valve

Tandem compound

/Driiing wheels divided into two groups
j of SIX coupled wheel**. Leading group

•( driven by L P cylinders, trailing

I
group by H P cylinders. Mallet '

V type

Mallet type

S ft 6 in gauge '

1 4 cvlinder simple expansion Pressure

\ 205 tb per sq in

/ Scr\T5 tubes Boiler pressure 235 lb per

\ sq in

Serve tubes

/Fitted with superheater cootnbuCing
'

\ 678 sq ft to the total -

^Articulated tank, engine on two motor

I
bogies mounted on a central girder,

< splavcd at ends to take buffer beams
H P cylinders drive one bogie,

\ L P the other

/ Serve tubes. Boiler pressure 235 lb per

\ sq in

/ Serve tubes. Boiler pressure 220 It per

\ sq. in

Boiler pressure 220 Ib per sq m

{

I ent* double beat equihbnttm valtes
Serve tubes Boiler pressure 203 lb

per sq in

accelerating the train to the journey speed The nature of this

problem is illustrated by the numerical example m § 9. When
the service is frequent enough to give a good power factor

continuously, the steam locomotive cannot compete with the

electric motor for the purpose of quick acceleration, because

the motors applied to the axles of a tram may for a short time

absorb power from the central station to an extent far in excess

of anything which a locomotive boiler can supply.

With regard to the working of the locomotive, J. Holden

developed the use of liquid fuel on the Great Ej stern railway

to a point beyond the experimental stage, and used it instead

of* coal with the engines running the heavy express traffic of

the line, its continued use depending merely upon the relative

market price of coal and oil Compound locomotives have

been tried, as stated m §17, but the tendency in England is

to revert to the simple engine for all classes of work, though
on the continent of Europe and m America the compound

locomotive IS largely adopted, and is doing excellent >\ork A
current development is the application of superheaters to

locomotives, and the results obtained with them are exceedingly

promising.

riic leading dimensions of a few locomotives typical of English,
American and Phiroptan practice arc given in Table XXTT

(WED)
Rolling Stock

The rolling stock of a railway comprises those vehicles b}

means of which it effects the transportation of persons and
things over its lines. It may be divided into two classes,

according as it is intended for passenger or for goods traffic

Passenger Train Stock —In the United Kingdom, as in Europe
generally, the vehicles used on passenger trains include first'

class carriages, second-class carriages, third-class carriages,

composite carnages containing compartments for two or more
classes of passengers, dining or restaurant tarriagts, sleeping
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carnages, mail carnages 01 travelling post offices, luggage brake the United Kingdom, where the distances are comparatively

vans, horse-boxes and carnage-trucks Passenger carriages small, sleeping and dining cars must be regarded rather as

were originally modelled on the stage-coaches which they luxuries, still even so, the) arc to be met with very frequently,

superseded, and thev are often still rtferred to as “coaching The first dining car in England was run experimentally by the

sto(k’^ Early examples had bodies about 15 ft long, fij ft Great Northern railway between London and Leeds in 1879,

wide and 42 ft high , they weighed 3 or 4 tons, and were and now such vehicles form a common feature on express trains,

divided into three compartments holding si\ persons each, or being available for all classes of passengers without extra

( ighteen in all charge beyond the amount payable for food. The introduction

The distinction into classes was made almost as soon as the of (orridor carnages, enabling passengers to walk right through

railways began to carry passengers 'I hose who paid the highest the trains, greatly increased their usefulness The first English

fares (2id or 3d a mile) were provided with covered vehicles, sleeping cars made their appearance in 1873, but they were very

on the roofs of which thtir luggage was carried, and from the mfirior to the vehicles now employed. In tlie most approved

circumstance that they could book seats in advance came the type at the present time a passage runs along one side of the

term “ booking office,” still commonlv applied to the office car, and off it open a number of transverse compartments or

where tickets arc issued Those who travelled at the cheaper
;

berths resembling ships^ cabins, mostly for one person only, and
rates had at the beginning to be content with open carriages tach having a lavatory of its own with cold, and sometimes

having little or no protection from the weather (iradually,
|

hot, water laid on A charge of 7s 6d or los
,
according to

however, the accommodation improved, and by the middle of 1 distance, is made for each bed, in addition to the first-class fart

the 19th century second-class passengers had begun to enjo)
j

In the United States the standard sleeping car has a central

“ good glass windows and cushions on the seat,” the fares the> alley, and along the sides are two tiers of berths, arranged

paid being about 2d a mile But though by an act of 1844 the lengthwise with the car and screened of! from the alley by
railways were obliged to run at least one tram a day over their curtains To some extent cars divided into separate compart-

hnes, by which the fares did not exceed the “ Parliamentary ” ments are also m use in that country. On the continent of

rate of id a mile, third-class passengers paying ijd or ijd a Europe the typical sleeping car has transverse compartments

mile had little consideration bestowed on their comfort, and i with two berths, one placed above the other

were excluded frt^m the fast trains till 1872, when the Midland The first railwav carnages in England had four wheels with

railway admitted them to all its trains Three years later two axles, and this constnution is still largely employed,

that railway did away with second-class compartments and especially for short-distancc trains Later, when
improved the third class to their level This action had the increased length became desirable, six wheels

effect, through the necessities of competition, of causing travellers three axles came into use, vehicles of this kind were

in the cheaper classes to be better treated on other railways, made about ft long, and contained four compartments foi

and the condition of the third-class passenger was still further first-class passengers or five for second or third class, carrying

improved when Parliament, by the Cheap Trains Act of 1883, ' in the latter case fifty poisons Iheir weight was m the

required the railwcxys to provide “due and sufficients^ tram neighbourhood of to tons In both the four-wheeled and the

accommodation at fares not exceeding id a mile In the six-wheeled types the axles were free to rise and fall on springs

United Kingdom it is now possible to travel by every tram, with
|

through a limited range, but not to turn with respect to the

very few exceptions, and in many cases to have the use of
j

body of the carnage, though the middle axle of the six-wheeled

restaurant c'ars, for id a mile or less, and the money oiitained > coach was allowed a certain amount of htcral play llius the

from third-class travellers forms by far the most important item length of the body was limited, lor to increase it involved an
m the revenue from passenger traflic Since the Midland ,

increase in the length of the rigid wheel bast, which was inc'om-

railway’s action in 1875 seve»*ol other English companies have patible with smooth and sale running on curves (On the

alxindone^d sccond-cla^s carnages either completely or m part, 1 continent of Europe, however, six-wheeled vehicle^ arc to be

and in Scotland they are entirely unknown found much longer than those employed in Great Britain
)

This

On the continent of Europe there are occasionally four classes, difficulty is avoided by providing the vehicles with four axles

but though the loc'al fares arc often apprcciahlv lower than in (01 six in the case of the largest and heaviest), mounted in pairs

Great Britain, only first and second class, sometimes only first (or threes) at each end in a bogie or swivel truck, which being

class, passengers are admitted to th» fastest trains, for which m pivoted can move relatively to the body and adapt itself to the

addition a considerable extra fare IS often required In Hungary curvature of the line. Ihis construction was introduced into

and Russia a zone-tariff sy^stem is in operation, whereby the EnglandfromAmerica about 1874, and has since been extensively

charge per mile decreases progrcssivelv with the length of the adopted, being now indeed standard for mam line stock It

lourncy, the traveller paving according to the number of zones soon led to an increase m the length of the vehicles
;

thus m
he has passed through and not simply accoiding to the distance 1885 the Midland railw'ay had four-wheeled bogie third-class

traversed In the United States there is in most erases nominally . carnages with bodies 4^ ft long, holding seventy persons in

only one class, denominated first class, and the average fare seven compartments and weighing nearly 18 tons, and six-

obtained by the railways 1^ about id per inik per passenger I wheeled bogie composite earnagca, 54 ft long and weighing

But the extra charges levied for the u^o of parlour, sleeping and
|

23 tons, which included 3 first-dass and 4 third-c'lass corn-

other special cars, of w Inch some of the be ^t trains are exclusively I partments, with a cupboard for luggage, and held 58 passengers,

composed, in practice constitute a elificrcntiation of class, ' The next advance, introduced on the Great Western railway

besides making the real cost of travelling higher than the figures ! in 1892, was the adoption of corridor carnages having a passage

just given along one side, off whic h the compartments open, and connected

In America and other countries where distances are great to eac h other by vestibules, so that it is possible to pass from one

and passengers have to spend several days continuously in a end of the train to the other. This ariangenient involves a

Restsuf tram sleeping and restaurant cars are almost a necessity, further increase of length and weight. For instance, four-

mntand and accordingly are to be found on most important wheeled bogie third-class corridor carnages employed on the

Midland railway at the beginning of the 20th century weighed
nearly 25 tons, and had bodies measuring 50 ft

,
yet they held

only 36 passengers, because not only had the number of com-
partments been reduced to six, as compared with seven in the
somewhat shorter carriage of 1885, by the introduction of a
lavatory at each end, but each compartment held only 6

persons, instead of 10, owing to the narrowing of its width by
wffio triavel m them add materially to the cost of a journey. In

|

the corridor.

Mteeptng through trains Such cars m the United States are

largely owned, not by the raiUvay companies over

whose lines they run, but by the Pullman Car Company,
which receives the extra fees paid by passengers for their use.

Similarly in Europe they are often the property of the Inter-

national Sleeping Car Company (Compagnie Internationale dts

Wagons-Lits), and the supplementary fares required from those
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It Will be seen from these particulars—which are typical of

what has happened not only on other Britibh railwa>s, but

also on those of other countries—that much more space has

to be provided and more weight hauled for each passenger

than was formerly the case, 'thus, on the ^lidland railwa)

m 1885, each third-class passenger, supposing the carnage to

have iLs full complement, was allowed o 62 ft of lineal length

and his proportion ot the total weight was 5 7 cwt. Less than

20 ycais later the lineal length allowed each had increased

to nearly i 4 ft
,
and the weight to neail> 14 cut Passengers

m sleeping cars appropriate still more space and weight
;

in

Great Britain some of these cars, though 40 tons in weight

and over 65 ft. m length, accommodate only 11 sleepers, each

of whom thus occupies nearly 6 ft of the length and requires

over tons of dead u eight to be hauled

In America the long open double-bogie passenger cars, as

originally introduced by Ross Winans on the Baltimore and
1

Ohio railuay, «irc universally in u'-t Ihey are distinguished
j

(ssentially from the British t^pe ot (arriagc b) having m the 1

centre of the body a longitudinal passage, about 2 ft wid.

which runs their whole length, and each car h*i\ing cominunKa-
tion with those on eithci side of it, the ec^nduetoi, and also

vendors of hooks, papcis and cigars, arc enabled to pass right

through the tiain. 1 he cais are entered hy steps at eaeli end, and

arc piovidcd with Iwatoncs and a supply of iccd wat- r The
length is ordinarily about 50 ft , but sometimes 80 or 90 ft

Ihe seats, holding two poisons, arc placed trans\trsel\ on

ea(h side of the central passage, and ha^e re\ersil)lc backs, so >

that passengers can ulwa\s sit facing the direction in which
|

the tiain lb tiavellmg Cars of this saloon t\pc ha\e been

introduced into Lngland fur use on ra)lva}s vvhich ]>a\e adopted

electric tiactun, but owing to the narrower loading gauge of

British railwa\s it is not iisuall) possible to scat four persons

across the width ot the car foi its whole length, and at the

ends the seats ha^e to be placed along the sides of the \ehiclc

A considerable amount of standing 100m is then available,

and those who have to occupv it have been nicknamed “ strap-
|

hangcis,'’ from the fact that thev steady themsehes against
|

the motion ot the tram bv the aid of leather straps fixed from
j

the root for that purpose. Cars built almost cntirel) of steel,

in which the pioportion of wood is reduced to a minimum,
are used on some electric railwa\s. in order to diminish danger

from hre, and the same mode of construction is also being

adopted for the 1 oiling stock of steam raihva} s

Lnd doors opening on end platforms ha\c always been

characteristic of American passenger ecjuipment Ihcir use

secures a continuous passage-wa> through the train,

bMes~ attended with some discomfort and risk when
the train is in motion '1 he opening ul the doors was apt

to cause a disagrttahlc di aught through the c ar m cold weather,

and passengers occasionally fell from the open platform, or

were blown from it, when the tram was mo\ ing To remed)

these defects vestibules were introduced, to enclose the plat-

form with a housing so arranged as to be continuous w^hen

the cars are made up into trains and fitted wuth side doors

for ingress and egress when the trains are standing. A second

advantage of the vestibule developed in use, for it was found

tliat the lateral swaying of the cars was diminished b} the

friction between the vestibule frames Ihe fundamental

Ameiican vestibule patent, issued to H H. Sessions of Chicago

in November 1887, covered a housing in combination with a

vertical metallic plate frame of the general contour of the

central passage-way, which projected slightly bewond the line

of the couplings and was held out hy hoiizontal springs top

and bottom, being connected wnth the platform housing by
j9exible connexions at the top and sides and bv sliding plates

below A common form is illustrated m fig 27. Subsequent
improvements on the Sessions patent have resulted in a moeiificd

form of vestibule in which the housing is made the full width
of the platform, though the contact plate and springs and the

flexible connexions remain the same as before The applica-

tion of vestibules IS practically limited to trains making long

I
journe)s, as it is an obolrucLion to the free ingress and egress

of passengers on local trains tliat make frecjiunt stops.

1 iG 27 —A ** Vestibule
;

the “ lazvtongs" gate is folded awav
when two cars aie coupled togtllur, gi\ ing free passage from end
to end ol the liam

In the United States the danger of the stoves that used to
be emplo>cd for heating the interiors of the cars has been
realized, and now the most common method by Heating
steam taken from the locomotive boiler and circulated and
through the tram in a line of piping, rendered con-
tinuous between the ears by flexible coupling-hose The
same method is finding increased favour in Great Britain,
to the supci session of the old hot-watei foot warmers These
in their simplest form are cans filled with water, which is heated
by immersing them in a tessel containing boiling water. In
some e'ases, huwt\cr, the\ are filKd with fused acetate of soda

,

this salt IS solid when cold, but when the ean containing it is

heated by immersion in hot water it liquefies, and in the process
absorbs heat whieli is gi\en out again on the change of state

back to solid Such cans remain waim longer than those con-
taining onh hot water On electiic railways the trams arc

heated by clcctiic heaters As to lighting, the oil lamp has
been largcl} displaced by gas and electricity The former is

often a rich oil-gas, stored in steel reservoirs under the coaches
at a pressure of six or seven atmospheres and passed through
a reducing valve to the burners

,
these used to be of the

ordinary fish-tai! l\pe, but inverted incandescent mantles are
coming into increasing use. Gas has ihe disadvantage that
m case of a collision its inflammal^ihty may assist anv fire that
may be started. Electric light is free from this drawbaek
I’he current required for it is generatcxl bv d\ namos dmcn
from the axles of the coaches. With set ” or block
trams, that is, trains haeing their vehicles permanently coupled
up, one d>mamo ma> s<r\e for the whole tiain, hut usually
a dynamo is provided for each coach, which is then an
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independent unit complete in itself. It is necessary tliat the

voltage of the current shall be constant whatever be the in-

crease of the speed of the train, and therefore of the dynamo.
In most of the systems that have been proposed this result

IS attained by electrical regulation
;

in one, ho^\evcr, a mech-
anical method is adopted, the dynamo being so hung that it

allows the driving belt to slip when the spted of the axle exceeds

a certain limit, the armature thus being rotated at an approxim-

ately constant speed In all the systems accumulators are

required to maintain the hght when the tram is at rest or is

moving too slowly to generate current.

In all countries passes^ trsuns must vary in weight accord-

ing to the different services they have to perform
;
suburban

Weight trams, for example, meant to hold as many pas-

sengers as possible, and travelling at low speeds, do not
speed. weigh SO much as long-distance expresses, which include

dining and sleeping cars, and on which, from considerations of

comfort, more space must be allowed each occupant. 1 he spted

at which the journey has to be completed is obviously another

important factor, though the increased power of modern loco-

motives permits trains to be heavier and at the same time to

run as fast, and often faster, than was formerly possible, and
in consequence the general tendency is towards increased

weight as well as increased speed. An ordinary slow suburban

tram may weigh about loo tons exclusive of tlie engine, and may
be tuned at an inclusive speed, from the beginning to the end

of its journey, as low as 12 or 15 m. an hour ,
while usually the

fastest express trams maintaining inclusive speeds of say 45 m.
an hour, made up of the heaviest and strongest rolling stock,

do not much exceed 300 tons m any country, and are often less

The inclusive speed over a long journey is of course a different

thing from the average running speed , on account of the time

consumed m intermediate stops
;
the fewer the stops the more

easily is the inclusive speed increased,—hence the advantage of

the non-stop runs of 150 and 200 m. or more which are now
performed by several railways in Great Britain, and on which

average speeds of 54 or 55 m. per hour are attamed between
stoppuig-places. Over slwiter distances still more rapid lunning

IS occasionally arranged, and m Great Britain, France and the

Umted States there arc instances of trains sclieduled to main-
tain an average speed of 60 m an hour or more between stops

Still higher speeds, up to 75 or even 80 m an hour, are reached,

and sustained for shorter or longer distances every day by
express trains whose average speed between any two stopping-

places is very much less. But isolated examples of high speeds

do not give the traveller much information as to the tram
service at his disposal, for on the whole he is better off with a

large number of trains all maint*iining a good average of speed

than with a service mostly consisting of poor trains, but leavened
with one or two exceptionally fast ones If both the number
and the speed of the trams be taken into account, Great Britain

IS generally admitted still to remain well ahead of any other

country.

Goods lyaim.—dhe vehicles used for the transportation of

goods are known as goods wagons or trucks m Great Britain,

and as freight cars m America. The principal types to

be found m the United Kingdom and on the continent of

Europe are open wagons (the lading often protected from the

weather by tarpaulin sheets), mineral wagons, covered or box
wagons for cotton, grain, &c., sheep and cattle trucks, &c.

The principal t>pes of American freight cars are box cars,

gondola cars, coal cars, stock cars, tank cars and refrigerator

cars, with, as in other countries, various special cars for special

purposes. Most of these terms explain themselves. The
gondola or flat car corresponds to the European open wagons
and IS used to carry gexxis not liable to be injured by the weather ,

but m the United States the practice of covering the load with
tarpaulins is unknown, and therefore the proportion of box
cars 15 much greater than in Europe The long hauls m the
United States make it specially important that the cars should
carry a load m both directions, and so box cars which have
carried gram or merchandise one way are filled with wool,

[ROLLING STOCK

coal, coke, ore, timber and other coarse articles for the¥eturn
journey. On this account it is common to put small end doors

in Amenc'an box cars, through which timber and rails may
be loaded

The fundamental difference between American freight cars

and the goods wagons of Europe and other lands is in carrying
capacity. In Great Britain the mineral trucks can ordinarily

hold from 8 to 10 tons (long tons, 2240 lb), and the goods

trucks rather less, though there are wagons m use holding

12 or 15 tons, and the specifications agreed to by the railway

companies associated in the Railway Clearing House permit

private wagon owners (who own about 45 % of the wagon
stock run on the railways of the United Kingdom) to build also

wagons holding 20, 30, 40 and 56 tons. On the continent of

Europe the average carrying capacity is rather higher
;
though

wagons of less than 10 tons capacity are in use, many of those

originally rated at 10 tons have been rebuilt to hold 15, and the
tendency is towards wagons of 15^20 tons as a standard, with

others for special purposes holding 40 or 45 tons

The maiority of the wagons referred to above are compara-
tively short, are carried on four wheels, and are often made
of wood American cars, on the other hand, have long bodies

mounted on two swivelling bogie-triKks of four wheels each,

and are commonly constructed of steel About 18715 their

average capacity differed little from that of British wagons
of the present day, but by 1885 it had grown to 20 or

22 short Ions (2000 lb) and now it is probably at least three

times that of European wagons For years the standard freight

cars have held 60,000 lb, and now many carry 80,00a lb or

100.000 lb, a few coal cars have even been built to contain

200.000 It) 'J'his high carrying Ct'pai ity has worked in several

ways to reduce the cost of transportation An ordinary

British lo-ton wagon often weighs about 6 tons empty, and
rarely much less than 5 tons

,
tLit is, the ratio of lU possible

paving load to its tare weight is at the best about 2 to i. But
an American (ar with a capacity of 100,000 Ih may weigh
only 40yooo lb, and thus the ratio of its capacity to its tare

weight is only about 5 to 2 Hence less dead weight has to be
hauled for each ton of paying load In addition the increased

size of the Amencan freight car has diminished the interest

on the first cost and the expenses of maintenance relatively

to the work done
;

it has diminished to some extent the amount
of track and yard room required to perfoim a unit of work

,

it has diminished journal and rollmg friction relatively to the
tons hauled, since these elements of train resistance grow rela-

tively less as the load per wheel rises
,
and finally, it has tended

to reduce the labour costs as the train loads have become greater,

because no more men are required to handle a heavy tram than
a light one

It is sometimes argued that if these things are true for one
country they must be true for another, and that in Great Britain,

for example, the use of more capacious cars would bring down
the cost of carriage. It may be pointed out, however, that the

social and geographical conditions arc different la the United
Kingdom and the Umted States, and m each country the

methods of carrying goods and passengers have developed
in accordance with the requirements of those conditions. In
the one country the population is dense, large towns are

numerous and close to one another, the greatest distances

to be travelled are short, and relatively a large part of the
freight to be earned is merchandise and manufactured material

consigned in small quantities. In the other country precisely

the opposite conditions exist Under the first set of conditions

quickness and flexibility of service are relatively more important
than under the second set. Goods therefore are collected and
despatched promptly, and, to secure rapid transit, are packed
m numerous wagons, each of which goes right through to its

destination, with the consequence that, so far as general mer*
chandise is concerned, the weight earned in each is a quarter

or less of its capacity. But if full loads cannot be arranged for

small wagons, there is obviously no economy m introducing

larger ones. On the other hand, where, as in Amenca, the great

RAILWAYS
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volume of freight is raw material and crude food-stuffs, and
the distances are great, a low charge per unit of transportation

IS more important than any tonsideration such as quickness

of delivery
,
therefore full car-loads of freight arc massed

into enormous trains, which run unbroken for distances of

perhaps 1000 m to a seaport or distributing centre

'Fhe weight and speed of goods trains vary enormously

according to local conditions, but the following figures, which

Weight r^lt'r to traffic on the l.ondon & North-Western
Mttd railway between I^ondon and Rugby, may be taken
epeed* representative of good English practice Coal

trams, e-sc lading the engine, weigh up to 800 or 900 tons,

and travel at from 18 to 22 m an hour
,
ordinary goods or

merchandise trains, weighing 430 tons, travel at from 25 to 30 m
an hour

,
and quick merchandise trains with limited loads of

300 tons make 35 to 40 m* an hour In the United States

mineral and gram trains, running at perhaps 12 m an hour, may
weigh up to about 4000 tons and loads of 2000 tons are common
Merc handise trams run faster and carry less 'ITicir speed must
obviously depend grcatl> on topographical conditions In the

great continental Ijasiii there arc long lines with easy gradients

and curves, while in the Allegheny and Rocky Mountains the

giadients are stiff and the curves numerous and of short radius

Sue h trains, therefore, range in weight from 600 to 1800 tons or

even more, and the jouinev speeds from terminus to terminus,

including stops, vary fiom 15 to 30 m an houi, the rate of

running rising in fa\ourahlL circumstances to 40 or even 60 m
an hour

Couplers —The means bv which vehicles are joined together

into trains are of tw'o kinds—automatic and non-automatic,

the difference betw'cen them being that with the former the

impact of two vehicles one' on the other is sufficient to couple

them without any human intervention such as is required with

the Utter The common form of non-automatie coupler, used

m Grc»at Britain for goods wagons, consists of a (ham and hook
,

the chain hangs loosely from a slot in the elraw-bar, whieh

terminates m a hook, and coupling is effected by slipping the

chain of one vehicle over the hook of the next For this opera-

tion, or Its reverse, a man has to go in between the wagons,

unless, as in Grtat Britain, he is provided with a couplmg-stick

that IS, a pole having a peculiarly shaped hook at one end by
w^hich the chain can be caught and thrown on or off the draw-

bar hook This coupling gear is placed centrally between a

pair of buffers
,
formerly these were often left “ dead —that is,

(unsistcd of solid prolongations of the frame of the vehicle,

but now they are made to work against springs which take up
the shocks that occur when the wagons are thrown violently

against one another in shunting. In British practice the chains

consist of three links, and are of sudi a length that when fully

extended there is a space of a few inches between opposing

buffers; this slaclv facilitates the starting of a heavy train,

since the engine is able to start the wagons one by one and the

weight of the tram is not thrown on it all at once. For passenger

trains and occasionally for fast goods trains screw couplmgs are

substituted for the simple chains In these the central bar

which connects the two end links has screw threads cut upon it,

and by means of a lever can be turned so as either to shorten

the coupling and bring the vehicles together till their buffers

are firmly pressed together, or to lengthen it to permit the end

link to be lifted off the hook
Another form of coupler, which used to be universal in the

United States, though it has now been almost entirely super-

seded by the automatic c oupler, wxis the “ link and pin,’^ which

differed fundamentally from the couplers commonly used m
Europe, in the fact that it was a buffer as wcdl as a coupler, no

side buffers being fitted. In it the draw-bar, connected through

a spnng to the frame of the c'ar, had at its outboard end a socket

into which one ^nd of a solid link was inserted and secured by a

pm The essential change from the link and pm to the auto-

matic coupler is in the outboard end or head of the draw-bar.

The socket that received thelmk is replaced by a hook, shown at

^ in fig 28, which IS usually called the knuckle. This hook

swings on the pivot B, and has an arm which extends backwards,
practically at right angles with the working face of the hook,ABC

1 IG 28 —Automatic Couplmg for Freight C ars (U S A
)

in a cavity in the head, and engages with the locking-pin C,

'Ihis locking-pm is lifted by a suitable lever which extends to

one or both sides of the car, lifting it releases the knuckle,

which IS then free to swing open, disconnecting the two cars

'Ihe knuckle stands open until the coupling is pushed against

anotlnr coupling, when the two hooks turn on their pivots to

the position shown m fig 28, and, the locking-pin dropping

into place, the couplers are made fast This arrangement is

only parth automatic, since it often happens that when two cars

are brought together to couple the knuckles are closed and must
be opened by hand There are various contrivances by which
this may be done by a man standing clear of the cars, but often

he must go in between their ends to rtach the knuckle
This foim of automatic coupler has now gamed prcictitaJly

universal acceptant e m the United States To effect this

result required many XTars of discussion and experiment Ihe
M ISter Car Buiklcrs’ Association, a great body of mechanical

officers organized especially to bring abe^ut improvement and
unifomiity in deLiils of (onstrudion and operation, exprc’sscd

Its sense of the importance of “ self-coupling ” so far back as

1874, but no device of the kind that could be considered useful

had then been inv ented At lliat time a member of the Associa-

tion referred to the disappearani e of automatic couplers which
had been introduced thirty^ or forty years before This body
pursued the subject with more or less diligence, and in 1884 laid

down the pnneiple that the automatic coupler should be one
acting in a vertical plane—that is, the engaging faces should be
free to move up and down within a considerable range, m order

to provide for the differences m the height of cars By^' the fixmg
of this principle the task of the inventor was considerably

simplified In 1887 a committee reported that the coupler

question was the “ knottiest mechanical problem that had ever

been presented to the railroad,’^ and over 4000 attempted

solutions were on record m the United States Patent Office

The committee had not found one that did not possess grave

disadvantages, but concluded that the “ principle of contact of

the surfaces of vertical surfaces embodied in the Janney coupler

afforded the best connexion for cais on (urvts and tangents ”
,

and in 1887 the Association recommended the adoption of a
coupler of the Jarncy type, which, as developed later, is shown in

fig 28 The method of constnictmg the working faces of this

coupler is shown m fig 29 The principle was patented, but
the company owning the patent undertook to permit its free use

l)\ railway companies which w’ore members of the Master Car
Builders’ Association, and thus threw open the underlying

print iple to competition From that time the numerous patents

have had reference merely to details Many different couplers

of the Janney type are patented and made by different firms,

but the tendency is to equip new cars with one of only four or

five standard makes The adoption of automatic couplers was
stimulated in some degree by laws enai ted by the various states

and by the United States ; and the Safety Appliance Act passed

by Congress m 1893 made it unlawful for railways to permit to

be hauled on their fines after the ist of January 1898 any car

used for interstate commerce that was not equipped with

couplers which coupled automatically by impact, and which
could be uncoupled without the necessity for men going ui

between the ends of the cars The hmit was extended to the

ist of August 1900 by the Interstate Commerce Commission,

which was given discretion in the matter.
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Automatic couplers resembling the Janney are adopted m
a few special cases in Great Biitain and other European countries,

at 2 in from the top and bottom of the squaie Ihc circle.

A'A', whic’i are struclv ^Mth 2-inch lavlni dtlmL the fust portion
of the knuckle J In iniur Click li ha-, a i id in', of i] m
From its intoiv ction with W arcs arc stiuck cnttin*^ B in tv\o

point*. IIksx int( rb(.ction^ dcttimim tin ciiitrcs of Ihi scmi-
circks Cr whicli iorm the en Is of the respective knuckles Thesi
simiicircles and th ‘ circles A"A' aio joined bj tangents and shoil

aics struck from the centre of the figure

but the great majority of (ouphnqs remain non-automatic It

may be pointed out that the general emplovment of side hiiffeis

in Europe greatly complicates the problem ot designing a satis-

factor) automatic coupling, while to do away with them and
substitute the combined buffer-coupling, sudi as is used m the

United States, would entail enormous diffiailties m carr\ing

on the traffic during the transition stage

Brahes —In the United States the Safct\ .Vppliance Act of

189^ also forbade therailwa)s, after the i^t of Januar) 1898,

to run tniins which did not contain a sufficient number ”

of cars equipped with continuous brakes to enable the speed

to be controlled from the engine Ihis law, however, did not

serve m practice to secure so general a use ol power brakes

on freight trams as was thought desirable, and another act

was passed in 1903 to give the Interstate Commerce Commission

authority to prescribe what should be the minimum number ol

powTi -braked cars in each train This minimum was at first

fixed at 50 %, but on and after the ist of August 1906 it was
raised to 75 ^o» with the result that soon after that date pjiacti-

cally all the rolling struck of Americ an railways, whether passenger

or freight, was provided with compressed air brakes In the

United Kingdom the Regulation of Railways Act 1889 em-
powered the Board of Iradc to require all passenger trains,

wuthm a reasonable period, to be fitted with automatic con-

tinuous brakes, and now all the passengci stock, with a few

trifling exceptions, is provided with either compr^sscd-air or

v^acuum brakes (see Brakf), and sometimes with both But
goods and mineral trains so fitted are rare, and the same is

the case on the continc nt of Europe, where, however, such brakes

arc generally employed on passenger trains (H M K)

Intra-Urban Railwavs

The great concentration of population in cities during the

19th century brought into existence a class of railwa}s to

which the name of intra-iirban may be applied. Such
lines are primariK intended to supply quick means
of passenger communu alion within th^. limits of cities,

and arc to be distinguished on the one hand from surface tram-
ways, and on the other from those portions of trunk or oilier

lines which 1 c withm city boundaries, although the latter may
incidentally do a local or ntrt-urban liusmess. Intra-urlian

railways, as compared wuth ordinary railWi»>s, are characUnzed
by shortness of length, great cost ptr mile, and by a traffic

almost exclusively passenger, the burden of whuh is enor-

mously heavy. For the purpose of connecting the greatest

possible number of points of concentrated travel, the first

railways were laid round the boundaries of areas approximately
circular, the theory being that the short walk from the cir-

cumference of the circle to any point within it would be no

serious detention It has been found, however, in the case of

such cinular or belt railways, that the time lost in traversing

the circle and in walking from the circumference to the centre

IS so great that the gain m lourney speed over a direct surface

tramway or omnibus is entirely lost Later intra-urban rail-

ways m nearly every case have been built, so far as possible,

on straight lines, ladiating from the business centre or point

of maximum congestion of travel to the outer limits of the

( ity^ ,
and, while not attempting to serve all the population

through the agenc) of the line, make an effort to serve a portion

in the best possible manner—that is, with direct transit.

The actual beginning of the construction of intra-urban

railwavs was m 1853, when powers were obtained to build a

line, 2} m long, from Edgware Road to King’s ( ross, in London,
fiom which beginning the Metropolitan and Metiopolitaii

District idilwavs developed. These railways, which in part

are op<iatcd jointly, were givan a circular location, but the

shortcomings of this plan soon became apparent It was found

lliat there was not suUicient traffic to support them as purel)

intra-urban lines, and the) have siik e been extended into the

outskirts of London to reach the suburban trafiic

The Metiopolilan and Metropolitan Distmt railways followed

the ait ot railway building as it existed at the tunc they were

laid out \\licu\er possible the lin^ s were constiucted 111

open (uttng to cnsuie adeejuate ventilation
,
and where this

Wiis not possible they wcic built by a nutliod suggestivclv

n lined ‘ cut and cover ” A trench was fust excavated to tlie

piopcr depth, then the side walls and aielicd roof of brick were

put 111 pU(e, earth was filhd in behind and over the aich, and

the suiiaec ot Uic giound lestored, eiUier by paving when
streets w(ie iollowed, or b) adually lx mg built over vvitli

houses while the lines passed under private property Wheie
the depth to rail-level was too gr^at tor eut-and-cover methods,

oidinary tunnelling processes were used
,
and wliere the trench

w^as too shallow tor the an bed roof, heavy girders, sometimes

of cast iron, bridged it between the side wxills, longitudinal

aiches being turned between them (fig 30)

r < ' ^ y

Fig 30.— lype-Scction of Arched Covered Way, Metropolitan
Di'.lnct railway, T onckni

The next development in intra-urban railways was an elevated

line m the City of New York. Probably the first suggestion

for an elevated railway was made by Colonel Stevens, „of

Hoboken, New Jersey, as early as 1831, when the whole art of

railway construction was m its infancy He proposed to build

an elevated railway on a single line of posts, placed along the

curb-line of the sticct a suggestion which embodies not only

the general plan of an elevated structure, but the most striking

feature of it as subsequently built—namely, a railway supported
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by a single row of columns The first actual work, however, was
not begun till 1870, when the construction of an iron structure

on a single row of columns was
undertaken The superiority, so

far as the convenience of passen-

gers IS concerned, of an elevated

over an underground railway, when
both are worked by steam loco-

motives, and the great economy
and rapidity of construction, led to

the quick development and exten-

sion of this general design By
the year 1878 there were four

parallel lines m the city of New
York, and constructions of the

same character had already been

projected in Brooklyn and Chicago
and, with certain modifications of

details, in Berlin In the year

1894 an elevated railway was built

in Liverpool, and in 1900 a similar

railway was constructed in Boston,

USA, and the construction of a

new one undertaken in New York
These elevated railways as a rule

follow the lines of streets, and are

of twogcncial types. One (fig 31),

the earliest form, consisted of a
Fig 31 —Single -Column single row of columns supporting

Llevated Structure two lines of longitudinal girdeis

carrying the rails, the lateral stability of the structure being ob-

tained by anchoring the feet of the ( olumns to their foundations

The other t}pe (hg 32)
has two lows of columns

connected at the top by
transverse girders, which in

turn carry the longitudinal

girders that support the

railway In Berlin, on the

Stadtbahn—which for a

part of its length traverses

private property—masonry
arches, or earthen emli ink-

ments between retaining

walls, were substituted for

the metallic structure

wherever possible

The next great develop-

ment, marking the third

step in the progress of

mtra-urban railway con-

struction, look place in

1886, when J H. Grcathead

{qv) began the City &
South London railway, ex-

tending under the Thames
from the Monument to

Stockwcll, a distance of

3§ m. Its promoters recog-

nized the unsuitability of

ordinary steam locomotives

Fig ^2 —Double-Column Elevated
Structure (half-bcction)

for underground railways, and intended to work it by means of

a moving cable
;
but before it was completed, electric traction

had developed so far as to be available for use on such lines

Electricity, therefore, and not the cable, was installed (fig 33).

In* the details of construction the shield was the novelty. In

principle it had been invented by Sir Marc L Brunei for the con-

struction of the original Thames tunnel, and it was afterwards

improved by Beach, of New York, and finally developed by
Greathead. (For the details of the shield and method of its

operation, see Tunnel ) By means of the shield Great-

head cut a circular hole at a depth ranging from 40 to 80 ft.

H57

below the surface, with an external diameter of 10 ft 9 m.;
this he lined with cast-iron segments bolted togf^ther, giving a

s ^ 3 a / ®
I 1 1 1 1 luUJiiLil

Fi(» 33 —Section of J unntl and Elcclnc Locomulivt, CitytS: South
London railway

clear diameter of 10 ft 2 in. Except at the shafts, which were

sunk on proposed station sites, there was no interference with

the surface of the streets or with street traffic during con-

struction Two tunnels were built approximately parallel,

each taking a single track The cross-section of the cars was
made to conform approximately to the section of the tunnel,

the idea being that each train would act like a piston in a
c>hndcr, expelling in front of it a column of air, to be forced

up the station shaft next ahead of the train, and sucking down
a similar column through the station shaft just behind. This

arrangement was expu ted to ensure a sufficient change m air

to keep such railways properly ventilated, but experience has

proved It to be ineffective for the purpose. This method of

construction has been used for building other railways in

Glasgow and London, and in the latter city alone the “ tube

railways ’’ of this character have a length of some 40 m
The later examples of these railways have a diameter ranging

from 13 to 15 ft

The fourth step in the development of mtra-urban railways

was to go to the other extreme from the deep tunnel which
Greathead introduced In 1893 construction was com-
pleted m Budapest of an underground railway with a thin,

flat roof, consisting of steel beams set dose together, with small

longitudinal jack arches between them, the street pavement

Fig 34 —Electric Underground Railway. Budapest

resting directly on the roof thus formed (fig 34) The object

was to bring the level of the station platforms as close to the
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surface of the street as the Iieight of the car itself would permit

,

m the case of Budapi st the distance is about 9 (t 'I his prin-

ciple of construction has since been followed in the (onstruction

of the Boston subway, of the Chemin de For Metropolitam

in Pans, .ind of the New York underground raihsay Ihe

Pans hoc ib built with the standaid gauge of 4 ft in ,

but its tunnels are designedly made of such a small cioss-

sation that ordinar) mam line stock cannot pass through

them
The New Voiiv underground railwa> (fig 35) maiks a still

further step in a^hance, in that there are practically two

Fig ys — w York Rapid transit railway, showing also the ti j

and conduits of ihe electric surface tramwa)

different railways m the same structure One pair of tracks

IS used for a local service with stations about one-quarter of

a mile apart, following the general plan of operation m vogue
on all other mtia-urban railways The other, or central, pair

of tracks is for trains makmg stops at longer distances Thus
there is a differentiation between the long-diS)tance traveller

who de^lres to be carried from one extreme of the citv to the

other and the short-distance traveller who is going l>etween

points at a much less distance

To sum up, there are of mtra-urban railways two distinct

classes • the elevated and the underground The elevated is

used where the traffic is so light as not to warrant the expen-

se e underground construction, or where the construction of

an elevated line is of no sericxis detriment to the adjoining

property. 'Phe underground is used where the congestion of

traffic IS so great as to demand a railway almost regardless

of cx>st, and where the conditions of surface tiafhc or of

adjoining property are such as to require that the rail-

way shall not obstruct or occupy any ground above the

surface

Undtrground railways are of three general types: the one
of extreme depth, built by tunnelling methods, usually with

the shield and without regard to the surface topography, where
the stations are put at such depth as to require lifts to carry

the jmssengers from the station platform to the street level

This type has the advantage of economv in first construction,

there l^ing the minimum amount of material to l^e excavated,

and no interference during construction with street traffic or

s*ubsurface structures
;

it has, however, the disadvantage of

the cost of operation of lifts at the stations* The other extreme
typo IS the shallow construction, where the railway is brought
to the minimum distance below the street level This system
has the advantage of the greatest convenience m operation,

no lifts being required, since the distance from the street surface

to the station platform is about 12 to 15 ft
,

it has the dis-

advantages, however, of necessitating the tearing up of the

street surface during construction, and the readjustment of

sewer, water, gas and electric mains and other subsurface

structure*^, and of having the gradients partially dependent on
the surface topography. The third type is the intermediate

one between those two, followed by the Metropolitan and
Metropolitan District railways, m London, where the railway
lias an arched roof, built usually at a sufficient distance

below the surface of the street to permit the other sub-

surface structures to lie in the ground above the crown
of the arch, and where the station platforms are from 20
to 30 ft. beneath the surface of the street— depth not

sufficient to warrant tlie introduction of lifts, but enough to

be inconvenient.

In the operation of mtra-urban railways, steam locomotives,

cables and electricity have severally been tried . the first having

been used in the earlier examples of underground lines

and in the various elevated systems in the United

States. Ihe fouling of the air that results from the

steam-engine, owing to the production of carbonic acid gas and
of sulphurous fumes and iwiueous vapour, is well known, and
Its use IS now practically abandoned for underground working

The cable is slow
,

and unless development along new lines

of compressed air or some soit of chemical engine takes place,

electricity will monopolize tlie field Electricity is applied

through a separate locomotive attached to the head
of tlic train, or through motor carnages attached

cither at one end or at both ends of the tram, or by
putting a motor on every axle and so utilizing the

whole weight of the tram foi ti action, all the motors

being under a single control at the head of the tram,
or at any point of the tram for emergency The
distance between stations on mtra-urban railways is

governed by the density of local traffic and the

speed desired to be maintained As a general rule

the interval vanes from one-quarter to one-half mile
,

on the express lines of the New York undergrouncl

railway, the inter-station interval averages about m. On
ste>am-workcd lines the speed of trains is about 11 to 15 m
per hour, according to the distance between stations. Later
practice takes advantage of the great increase in power that

can be temporarily developed by electric motors during the

period of acceleration
,

this, in proportion to the weight of

the tram to be hauled, gives results much in advance of those

obtamed on ordinal y steam railways Since high average

speed on a line with frequent stops depends largely on rapidity

of acceleration, the tendency m modern equipment is to secure
as great an output of power as possible during the accelerating

period, with corresponding increase m weight available for

adhesKm. With a steam locomotive all the power is concen-

trated m one machine, and therefore the weight on the drivers

available for adhesion is himted. With electricity, power can
ha applied to as many axles in the train as desired, and so the

whole weight of the train, with its load, may be utilized if

necessary. Sometimes, as on the ('entral London railway,

the acceleration of gravity is also utilized
,

tlie different stations

stand, as it were, on the top of a hill, so that outgoing trams
are aided at the start by having a slope to run down, while
incoming ones are checked by the rising gradient they encounter.

The cost of mtra-urban railways depends not only on the

type of construction, but more especially upon local conditions,

such as the nature of the soil, the presence of subsurface

structures, like sewers, water and gas mains, electric

conduits, &c
,

the necessity of permanent underpinning or

temporary supporting of house foundations, the cost of acquiring

land passed under or over when street lines are not followed,

and, in the case of elevated railways » the cost of acquiring

easements of light, air and access, which the courts have held

arc vested m the abuttmg property The cost of buildin^j an
ordinary two-track elevated railway according to American
practice vanes from $300,000 to $400,000 a mile, exclusive of

equipment, terminals or land damages. Ihc cost of construct-

ing the deep tubular tunnels in London, whose diameter is about

15 ft. exclusive, in like manner, of equipment, terminals or land

damages, is about £170,000 to £200,000 a mile The cost of

the Metropolitan and Metropolitan District railways of London
varied greatly on account of the vanalions in constructmn.
The most difficult section—namely, that under Cannon Street

—

where the abutting buildings had to be underpinned, and a very
dense traffic maintained during construction, while a network
of sewers and mains was readjusted, cost at the rate of about
£1,000,000 a mile. The contract price of the New York under-

ground railway, exclusive of the incidentals above mentioned,
was $35,000,000 for 21 m., of which 16 m. are underground and
5 are elevated. The most difficult portion of the road, 4^ m. of

four-track line, cost $15/300,000, (W B. P)
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Light Railways

The term light railways is somewhat vague and indefinite,

and therefore to give a precise definition o£ its significance is

not an easy matter. No adequate definition is to be

Britain
British statute-book ; for although

parhament has on different occasions passed acts

dealing with such railways both in Great Britain and Ireland,

it has not inserted in any of them a clear and sufficient statement

of what It intends shall be understood by the term, as dis-

tinguished from on ordinary railway Since the passing of the

Light Railways Act of 1896, which did not apply to Ireland, it

is possible to give a formal definition bv saying that a light

railway is one constructed under the provisions of that act

,

but It must be noted tliat the cximmissioners appointed under
tliat act liavc authorized many lines which in their physical

characteristics are indistinguishable from street tramways
constructed under the Tramwa}s A(t, and to these the term
light railways would certainly not be applied in ordinal} parlance

Still, they do differ from ordinary tramwa}"s in the important

fact that the procedure by which they have been authonztd is

simpler and cheaper tlian the methods by which special private

acts of parliament have to be obtamed for tramway pro}fxts

Economy m capital outlay and cheapness in construction is

indeed the characteristic generally associated with light railways

by the public, and implicitly attached to them by parliament
in the act of 1896, and any simplifications of the engineering

or mechanical features they may exhibit compared with the

standard railways of the country arc mainly, if not entirely, due
to the desire to keep down their expense s.

The saving of cost is effected ai two ways (r) Instead of

having to incur the expenses of a protracted inquiry before

parliament, the promoters of a light railway under the act of

1896 make an application to the light railway commissioners,

who then hold a local inquiry, to obtam evidence of the usefulness

of the proposed railway, and to hear objections to it, and, if they

are satisfied, settle the draft order and hand it over to the Board
of Trade for confirmation. The Board may reject the order

if it thinks the scheme to be of such magnitude or importance

that it ought to come under the direct consideration of parlia-

ment, or It may modify it in certain respects, or it may remit it

to the commissioners for further inquiry But once the order

IS confirmed by the Board, with or without modifications, it

has effect as if it bad been enacted by parliament, and it cannot
afterwards be upset on the ground of any alleged irregularity

in the proceedings (2) The second source of economy is to be

sought in the reduced cost of actually making the bne and of

working it when made. Thus the gauge may be narrow, the

line single, the rails lighter than those used in standard practice,

while deep cuttings and high embankments may be avoided by
permitting the curves to be sharper and the gradients steeper

.

such points conduce to cheapness of construction* Again,
low speeds, light stock, less stringent requirements as to

continuous brakes, signals, block-working and interlocking,

road-crossings, stations, &c , tend to cheapness in working On
the lines actually authorized by the Board of Trade under the

1896 act the normal minimum radius of the curves has been
fixed at about 600 ft

;
when a still smaller radius has been

necessary, the speed has been reduced to 10 m* an hour and a
guard-rail insisted on inside the curve. Again, the speed has

been restricted to 20 m. an hour on long inclines with gradients

steeper than i m 50, and also on a line which had scarcely any
straight portions and m which there wxrc many curves of 600 ft.

radius and gradients of i in 50 In the case of a line of ai ft.

gauge, with a ruling gradient of i in 40, a maximum speed of

15 m. an hour and a minimum radius of curve of 300 ft ha\c
betn prescribed). Curves of still smaller radius have entailed a

maximum speed of jo m an hour. It must be understood

that a railway described as “ light is not necessanly built of

narrower gauge than the standard, Many lines, indeed, have
been designed on the normal 4 ft. SJ m. gauge, and laid with

rails weighing from 50 to 70 lb per yard, a flat-footed 60 lb rail,

859
with the axle load limited to 14 tons, has the advantage for such
lines that it permits the employment of a proportion of tlie

locomotives used on mam Imes Ihc orders actually granted

have allowed 50 lb, 56 lb, 60 lb and 70 lb rails, with correspond-

ing axle loads of 10, 12, 14 and 16 tons. On a line of 2 ft gauge,

rails of 40 lb have been sanctioned. In regard to fencing and
precautions at lc\el-crossings, less rigid requirements may be

enforced than with standard railways
;
and in some cases where

trains are likely to be few, it has beenprovidtd that the normal
position of the gates at crossings shall be ac ross the line. Agam,
if the speed is low and the trams mfrequent, the signalling

airangcmcnts may be of a very simple and inexpensive kind, or

even dispensed with altogether. It should be mentioned that

the art prov ided that the Treasury might advance a portion of

the moneys required for a line m cases w here the council of any
county, borough or distnct had agreed to do the same, and
might also make a special advance in aul of a light railway

which was c^rlihed by^ the Board of Agriculture to be bene-

ficial to agriculture in any cultivated district, or by the

Board of Irade to furnish a means of communication between

a fishing-liarbour and a market in a distnct where it would not

be constructed without spetial assistance from the state.

As a general classification the commissioners have divided

the schemes that hav e come before them mto three classes

:

(A) those which li! e ordinary railway s take thtir own line across

country
,

(b) those m connexion with which it is proposed
to use the public roads conjointly with the ordinary road traffic

,

and (Neutral) which mcludes inclined railways worked with a
rope and lines which possess the conditions of A and B m about
equal proportions

The Light Railwavs Act 1896 was to remain m force only

until the end of 1901 unless continued by parliament, but it

w’as continued year by year under the Expiring i.awix Contmu-
ance Act In 1901 the president of the Board of Irade intro-

duced a bill to continue the act until 1906, and to amend it so

as to make it authonze the construction of a hght railway on
any highway, the object being to abolish the restriction that a
light railway should run into the area of at least two local

authorities, but it was not proceeded with. Towards the end
of 1901 a departmental committee of the Board of Trade was
formed to consider the Light Railw^ays Act, and in 1902 the

president of the Board of Trade (Mr Gerald Balfour) stated that

as a result of the deliberations of this committee, a new bill

had been drafted whicfi he thought would go very far to meet
all the reasonable objections that had been urged against the

present powers of the local authorities This bill, however,

was not brought forward In July 1903, Lord Wolverton, on
behalf of the Board of Trade, mtroduced a bill to continue

and amend the Light Railway's Act. It prervuded that the

pow'crs of the light railway commissioners should continue

until determined by parliament, and also provided, inter aba,

that in ceases where the Board of Trade thought, under section (9)

subsection (3) of the oiiginal act, that a proposal should be

submitted to parliament, the Board of Trade itself might
submit the proposals to parliament by bringmg in a bill for

the confirmation of the light railway’ order, with a special report

upon it. Opposition on petition could be heard before a select

committee or a joint committee as in the case of private bills.

Ihe hill was withdrawn on the nth of August 1903, Lord
Morley appealing to the Board of Trade to brmg m a more
comprehensive measure to amend the unsatisfactory state of

legislation in relation to tramways and light railway's. In

1904 the president of the Board of Trade brought in a bill on
practically the same lines as the amending bill of 190^. It

reached second rcadmg but w’as not proceeded with. Similar

amending bills were mtroduced in the 1905 and 1906 sessions,

but w'ere withdrawn During the first ten years after the

act came into force 545 applications for orders were received,

313 orders were made, and 282 orders were confirmed The
orders confirmed w'ere for 1731 m., involving an estimated

capital expenditure of £12,770,384 At the end of 1906 only

500 m. had been opened for traffic, and the mileage of lines
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opened was much less in proportion to the mileage sanctioned
m the cases of lines constructed on their own Inml than in the

case of lines more of the nature of tramways. (In other

countries where the mileage of mam lines of railways m pro-

portion to area and population is roughly the same as in the

United kingdom, the mileage of light railwa)s already con-

structed IS considerable, while many additional lints are under
construction At the end of 1903 there were 6i«5o m. working
in France, costing on an average £4^00 per mile^ earning £275
per mile per annum

; 3730 miles in Prussia costing ^^4180 per

mile, earning {310 per mile per annum
, 1430 m in Belgium

at £3400 per mile, earning £^20 per mile per annum ) The
average cost per mile in Great Britain on the basis of the

prescribed estimates is £5860, but this figure does not include

the cost of equipment and docs not cover the whole cost of

construction According to the light railway commissioners,

experience satisfied them (a) that light railways were much
needed in many parts of the country and th<i.t m«my ot the lines

proposed, but not constructed, were m fact necessary to admit
of the progress, and even the maintenance, of existing trade

interests
,
and (b) that improved mtans of access were requisite

to assist 111 retaining the population on the land, to counteract

the remoteness of rural districts, and also, m the neighbourhood
of industrial centres, to tope with the difficulties as to housing

and the supplv of labour They pointed out that while during
the first fi\e \ears the act Avas m force there were 315 applica-

tions for orders, during the second five years there were onl>

142 applications, and that proposals for new lines had become
less numerous owing to the various difficulties in carrying

them to a successful conplctic3n and to the difficulty of niising

the nccessarv capital even when part of it was provided with
the aid of the state and of the local authorities The\ ex-

pressed the opinion that an improvement could be effected

enabling the construction of many much-needed lines by an
amendment of some of the provisions of the Light Railways

Act, and by a reconsideration of the conditions under which
financial or other assistance should be granted to such lines by
the state and b) local authorities

The so-called light railways in the United States and the

British colonies have been made under the conditions peculiar

to new countries Their primarv object being the development
and peopling of the land, they liave naturally been made as

cheaply as possible
,
and as in such cases the cost of the land is

inconsiderable, economv has been sought by the use of lighter

and rougher permanent way, plant, rolling stock, &c Such
railways are not “ light in the technical sense of having been

made under enactments intended to secure permanent lowness

of cost as compared with standard lines On the continent

of Europe many countries have encouraged railwa}S which are

light in that sense France began to move in this direction

m 1865, and has formulated elaborate provisions for their

construction and regulation Italy did the same m its laws

of 1873, 1879, 1881, 1887 and 1889, and Germany fostered

enterprise of this kind by the imperial edicts of 1875, 1878

and 1892 Holland, Hungary and Switzerland were all early

m the field
;

and Belgium has succeeded, through the in-

strumentality of the semi-official Societe Nationale de Chemins
de Fer Vicmaux, started m 1885, in developing one of the most
complete systems of rural railway transport m the world.

In France the lines which best correspond to British light railways
are called Chemins de fer d'lnthit local These are regulated by

p a decree No 11,264 of 6th August^ 1881, which the
* Ministry of Public Woiks is charged to carry out. The

model form of regulation ” lays down the scales of the drawings
and the information to b<* shown the reon For tlie first installation

a single line is prescribed, but the concessionaire must provide
space and be prepared to double when required. The gauge may be
tither I 44 metres (4 ft 87 in ), or i metre (3 ft 3 37 in ), or 75
metre (2 ft 5 5 in ) The radius of curves for the i 44 m gauge
must not be less than 2f;o metres, 100 metres for the i m gauge
and 50 metres for the 7:; m gauge A straight length of not less

than 60 metres for the largest gauge and 40 metres for the smallest
must be made between tMrO curves having opposite directions
Except in special cases, gradients must not exceed 3 in 100 ,

and

between gradients in the opposite sense there must be not less than
60 niftrcs of level for i 44 m and 40 metres for r m and 75; m
gauges llic position of stations and stopping-places is regulated
by the council of the department The undertaking, once approved,
IS regarded as a work of public utility and the undertakers are
invested with all the rights that a public department would have
in the case of the carrying out of public woiks At the tnd of the
period of the concession the d^partement comes into possession of
the road and all its fixed appurtenances, and in the last five jears
of the period the departement has the right to enter into possession
of the line, and apply the revenue to putting it into a thorough
state of repair It has also the right to pui chase the under-
taking at the end of the first fifteen >edrs, the net profits of the
preceding seven ytars to govern the calculation of the purchase
price The maximum ist, 2nd and 3rd class passenger fares are.
per kilometre, 0O7 f

(
6d ), 050 f

(
455d ) and 037 f

(
34d )

respectively, wlun the trains are run at grande vitesse, the farts
including 30 kilogrammes weight of personal baggage

In Belgium a public company under government control (“ Society
Nationale de Chemins de Fer Vicinaux*’) docs all that in France
forms the responsibility of the Ministry of the Interior p . .

and of the prefect of the department Ovei an average ^ *

of years it appears that 27 of the capital cost was found by
the state, 28 % by the province, 40 9 % by the communes and
4 I % by private individuals At the end of 1908 there were
2085 m in operation, and the total mileage authonzeei was 260^,
while the construction of a considerable fuither mileage was undei
consideration As fai as possible, these railways are laid beside
roads, in preftrence to indejitndent formation

,
the permanent

way costs ^977 per mile in the former as against £70 ^ in the latter

If laid in paving, the price varies between /rio8 and £2 260 per
mile Through yillages, and where roads li.ive to be ciosscd, the
line IS of the usual tramway t>pi TIu hm is of i metre gauge,
with steel rails weighing 21^ kilos (42 lb) per yard lathe to^ns
a deeper rail is used, weighing about 60 Ih per yard In thiee lines

of llu Vicinaux system in the aggiegale 45 m in length, tin

sharpest curves arc 30 metros, 35 metres and 40 meties rtspectivcly
There are gradients of T in 20 and i in 2 c; The speed is hmitp<l
to 30 kilometres (about 18 m ) in the country and 6 m per hour in

towns and through villages

In Italy many railways which otlurwise fulfil the conditions of
a light railway are consti acted with a gauge of 4 ft 8^ in The
weights arc governed by what the railway has to carry
and the speed Light locomotives, light rails and light

rolling stork are employed There are no bridges except where
watercourses occur Cuttings are reduced to a minimum

,
and

where the roads are sufficiently wide, the lails arc laid on the

margins The advantage of uniformity of gauge is in the use of
trucks for goods which belong to the rolling stork of the main lines

Tn Italy the'se railways are called “ economic lailways,” and are
divided into hve types lypes 1

,
II and III are of 4 ft SJ in

gauge, type IV of 091^ m and type V of o 70 m , but as there
IS no example of type V, the cl issification is piactically one of
I 445 m (4 ft 8J in

)
and one of o 915 ft O i; m

)
Ihc chief

dilference between the first three types lies in the weight of rails

and rolling stock and in the radius of the curves Hie real light

lailway of Italy is that of type IV. , gauge, o 91; m (3 ft o 5 in
) ,

weight of rails, 12 (2641; lb) to 20 (44 fb) kilos, mean load per
axle, 6 tons

,
minimum curve 70 m (229 ft 2 6 in

)
radius

,
width

of formation ^ ‘;o m (ir ft t;
<; in ) ,

top width of ballast, 2 10 m
(6 ft 10 7 in

) ,
depth of ballast under sleepers, o 10 m ( 3 ft. 9*5 in

) ,

maximum gi atilt nt, I in 50 ,
length of sleepers 1 7om»( 3 ft 692111),

witUh between parapets and widtli of tunnels, i m over width of

Carriage
,

height of tunnels, ^ m (16 ft 4 8i? in
) ;

locomotives,
maximum weight per axle 6 tons, rigid wheel base i 80 m (1; ft

10 86111 ), eliamcter of driving-wheels i m (3 ft 3 37 m )

In Germany the use of light railways (Klctn-hahncn) has made
great strides The gauges in use vary considerably between 4 ft.

8^ in , the standard national gauge, and i ft iJj m
,

which appears to he the smallest in use They are under
the control of the Post and Telegraph department, the state issuing
loans to encourage the undertakings

,
the authorities in the provinces

and communes also give support in various ways, and under vaiioiis

conditions, to public bodies or private persons who desire to promote
or embark in the industry These conditions, as well as the degree
of control over the construction and working of the hnes, are left

to the regulation of the provincial governments Similarly, the
same authorities decide for themselves the conditions under which
the public roads may be used, and the precautions for public safety,

all subject to the confirmation of the imperial government

What are known as
**
portable railways should be included

in the same category as light railways. With a 24 in gaffge,

lines of a portable kirtd can be made very handily, and
the cost IS very much less than that of a permanently
constructed light railway The simplicity is great

,

they can be quickly mounted and dismounted
;

the correct

gauge can be perfectly maintained
;

the sections of rails and
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sleepers (which are of iron) are very portable, and skilled labour

IS not required to lay or to take them up
,

the making of a

turn-out IS easy, by taking out a 15 ft section of the way
and substituting a section with points and crossings The safe

load per wheel varies between 12 cwt. on a 10 in 16 lb wheel

and 40 cwt on an 18 in 56 Ib wheel. The rolling stock is con-

structed either for farm produce or heavy minerals, the latter

holding 10 to 27 cub ft. For timber, 4 or 5 ft bogies can

be used A useful wagon for agricultural transport on a 24 in

gauge line is 16 ft long by 5 ft wide
;

it weighs 72 cwt. and
costs £30 A portable line of this kind will have 20 lb steel rails

and 2112 steel sleepers—4 ft 6 in long—to a mile, laid 2 ft 6 in

apart centre to centre. I he total cost per mile of such a line,

including all bolts, nuts, fish-plates and fastenings, ready for

laying, delivered in the United Kingdom, is under £500 a mile

See Evans Austin, The Light Railways Act j8g6 which con-
tains the rules of the Board oi Trade, W H Light Railways
at Home and Abroad^ T.ieut -Col Addison, Report to the Board of

Trade (1894) on Light Railways in Belgium (C E. W
,
E Ga

)

RAIMBACH^ ABRAHAM (1776-1843), English line-engraver,

a Swiss by descent, was born in London in 1776 Educated at

Archbishop Tenison’s Library School, he was an apprentice to

J Hall the engraver from 1789 to 1796. For nine years part ol

his working-time was devoted to the study of drawing in the

Royal Academy and to executing occasional engravings for the

booksellers, whilst his leisure hours were employed in painting

portraits in miniature. Having formed an intimacy with Sii

David Wilkie, Raimbach in 1812 began to engrave some of that

master’s best pictures. At his death, in 1843, he held a gold

medal awarded to him for his Village Politicians ” at the

Pans Exhibition of 1814 He was elected corresponding member
of the Institute of France m i8'^5

RAIMUND9 FERDINAND (1790-1836), Austrian actor and
dramatist, was born on the ist of June 1790, in Vienna In

1814 he acted at the Josefstadter d heater, and m 1817 at the

Leopoldstadter Theater In 1823 he produced his first play,

Der Barometermacher auf der Zaubennsel, which was followed

by Der Dtamant des Geislerkomgs (1824) and the still popular

Bauer ah Mtlltonar The last-mentioned play, which appeared

in 1826, Der Alpenkontg und der Menschenjeind (1828) and Dtr

Verschwender (1833) arc Raimund’s masterpieces He com-
mitted suicide on the 5th of September 1836, owing to the fear

that he had been bitten by a mad dog Raimund was a master

of the Viennese Posse or farce; his rich humour is seen to

best advantage in his realistic portraits of his fcllow-citizens

Raimund's Samthihe Wake (with biography bv J N Vogl)

appeared in 4 vols (18^7) ,
the y have been also edited by K Glossy

and A Sauer (4 vols
,
i8bi

,
/nd cd

, 1891), and a seUction b> E
Castle (1903) See F bchiiiidt in CharakteristiUen, vol i (i88(>)

,

A Fannelli, Grillparzer und Raimund (1897) . L A Frankl, Zur
Biographjf T Raimunds (1.S84)

,
and i special!V A Sauci’s article

in the Allgem Deutsche Biographic

RAIN(OE regn

,

the word is common to'Diitonu languages,

cf Ger Regen, Swed and Dan regn
,

it has been connected

with Lat rtgare, to wet, Gr pp€\€Lv), the water vapour of the

atmosphere when condensed into drops large enough to be

precipitated upon the earth Hence the term is extended to

signify the fall of such drops in a shower, and in the plural, ** the

rams,” it signifies the rainy seasons in India and elsewhere where
under normal climatic conditions such seasons arc clearly dis-

tinguished from the dry A ram-band is “ a dark band in the

solar spectrum, caused by the presence of water-vapour in the

atmosphere” {New Engl, Diet)

,

a rain-gauge is an instrument

used to measure the amount of rainfall (see Meteorology, where

the whole subject of precipitation is fully treated)

RAINBOW, formerly known as the ins, the coloured rings

SQen in the heavens when the light from the sun or moon shines

on falling ram
,
on a smaller scale they may be observed when

sunshine falls on the spray of a waterfall or fountain. The
bows assume the form of concentric circular arcs, having their

common centre on the line joining the eye of the observer to the

sun Generally only one bow is clearly seen
,

this is known as

the primary rainbow
,

it has an angular radius of about 41®,
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and exhibits a fine display of the colours of the spectrum, being

red on the outside and violet on the inside Sometimes an

outer bow, the secondary rainbow, is observed
,

this is much
fainter than the primary bow, and it exhibits the same play of

colours, with the important distinction that the order is reversed,

the red being inside and the violet ouUi(k Its angular radius is

about 57°. It IS also to be noticed that the space between the

I two bows IS considerably darker than the rest of the sky. In

addition to these prominent features, there arc sometimes to be
seen a number of coloured bands, situated at 01 near the summits
of the bows, close to the inner edge of the primary and the

outer edge of the secondary bow, these are known as the
spurious, supernumerary or complementary rainbmvs

The formation of the rainbow in the heavens after or during

a shower must have attracted the attention of man in remote

antiquity The earliest references are to be found in the various

accounts of the Deluge In the Biblical narrative (Gen ix 12-17)

the bow is introduced as a sign of the covenant between God and

man, a figure without a parallel in the other accounts Among
the Greeks and Romans various speculations as to the cause of

I

the bow were indulged in
,

Aristotle, in his Meteors, erroneously

! ast ribes it to the reflection of the sun’s rays by the ram
,
Scncca

adopted the same view The introduction of the idea that the

phenomenon was caused by refraction is to be assigned to

Vitcllio 'I'he same conception was utilized by Thcodoric of

Vnberg, a Dominican, who wrote at some time between 1304
and 1311 a tract entitled De radiahbus tmpressiontbus, m which
he showed how the primary bow is formed by two refractions

and one internal reflection, r r the light enters the arop and is

refracted
,

the refracted ray is then reflected at the opposite

surface of the drop, and leaves the drop at the same side at which
It enters, being again refracted It is diflicult to determine the

influence winch the writings of i heodonc had on his successors
,

his works were apparently unknown until they were discovered

b> G B Venturi at Basel, partly in the city library and partly

m the library of the Dominuan monasterv A full account,

together with other early contributions to the science of light, is

given m Venturi’s Commeniari sopra la storm de la Teona del

Otiica (Bologna, 1814) John Fleischer (sometimes incorrectly

named IdeUher), of Breslau, propounded the same view in a

pamphlet, De mdibus doctnna Anstoielis et Vitellonis (1574),
the same explanation was given by Franciscus Maurolycus in his

Phoitsmt de lumtne et umbra (1575)
The most valuable of all the earlier contributions to the

scientific explanation of lainbows is undoubtedly a treatise

by Marco Antonio de Dominis (1566-1624), archbishop of

Spalatro This work, De radiis vtsus et lucts in vtiris perspec-

itvts et vide, published at Venice m 1611 bv J Bartolus, although

wiitten some twenty years previously, contains a chapter

entitled “Vera iridis totu general is expluatur,” in which it is

shown how the primary bow is foimed by tw'o refractions and
one reflection, and the secondary bow by two refractions and two
reflec tions Descartes strengthened these views, both by experi-

ments and geometrical investigations, m his Meteors (Leiden,

1637) lie employed the law of refraction (discovered by
W Snellius) to calculate the radii of the bows, and his theoretical

angles were m agreement with those observed. His methods,

however, were not free from tentative assumptions, and were
considerabl} improved by Edmund Halley {Phil Trans

, 1700,

714) Descartes, however, could advance no satisfactory

explanation of the chromatic displays, this was effected by
Sir Isaac Newton, who, having explained how white light is

composed of rays possessing all degrees of rcfrangibihty, was
enabled to demonstrate that the order of the colours was in

perfect accord with the requirements of theory (see Newton’s
Opiicks, book 1. part 2, prop 9)

The geometrical theory, which formed the basis ol the inve.sti-

gations of Descartes and Newton, afforded no explanation of

the supernumerary bows, and about a century elapsed before

an explanation was forthcoming. This was given by Ihomas
Young,»who, m the Bakerian lecture delivered before the Royal
Society on the 24th of November 1803, applied his prmciple
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of the interference of light to this phenomenon. His not wholly
satisfactory explanation was mathematically examined m 1835
by Richard Potter (Cariib. PhiL Trans., 1838, 6, 141), who,
while improving the theory, left a more complete solution to

be made in 1838 by Sir George Biddell Airy {Cantb Phil. Tram
,

1838, 6, 379).

'I lie georaotncal theory first rcKiuircs a consideration of the path
of a ray of light falling upon a iiauspaieiit sphere Of the total

^ amount of light falling on such a sphere, part is reflected or

metticAi
at the incident surface, so rendering the drop

tkeorv
while a part mil enter the drop Confining our

attention to a ray entering in a principal plane, we will

determine its desiation, le the angle between its directions of

incidence and emerge ace, alter one, two, three or more mtcinal
reflections Let KA be a ray incident at

an angle i (fig i)
;
let AD be the refracted

ray, and r the angle of refraction Then
tin deviation experienced by the ray at
A is j ^ r If the ray butfeni one internal

n flection at D, then it is readily scon that,
it D13 be the path of the reflected rav, the
angV \DB equals ir, t e the deviation of

the ray at 1> is At B, where the
rav leav cs the drop, the deviation is the

sam*^ as at A. viz i - r Ihe total devia-
tion of the ray is consequently given by D= 2(i -r) 4-7r-2t

Similarly it may be shown that each internal reflection introduces
a aipplementary deviation of ir - 2r

^
hence, if the ray be reflected

n times, the total deviation will be D = 2(1 ~r) 4- w(t - 2r)

The deviation is thus seen to \ary with the angle of incidence
,

and by considering a set of parallel rays passing through the same
principal plane of the sphere anel incidcmt at all angles, it can be
readily shown that more rays will pass m the ncighlxiurhood of

the position of minimum ile\ lation than in any other position
(see Kefraction) The diop will consequently be more intensely
illuminated when viewed along these directions of minimum devia-
tion. and since it is these ia>s with w Inch we are primarily concerned,
we shall proceed to the delcrnunation of these directions

Since the angles of incidence and refraction art connected by
the relation sin i •-/isiiir (Snell's Law), ^ being tin index of refrac-
tion of the medium, then the probLin may be staled as follows
to determine the value of the angle t which makesD =2(t - r) + n{ir - 2f')

a maximum or minimum, in which t and r are connected by the

relation sm tss/x sm r. fi being a constant By applying the method
of the differential calculus we obtain co3i = a^/|(m^ - i)/(«- t2;i)J as
the rtquiicd Veduc, it may be rtadily shown either geometrically
or analyficallv that this is a minimum 1 or the angle t to be real

cos t must be a fraction, that is 2n - 1, or (w4-i)*>/x*
birce the value of for water is alxiut \ it follows that n must
be at leaxt umtv lor a rainbow to be formed

,
there is obviously

no theoretical limit to the value of n, and hence laiiibows of higher
ciders are possible

ho far we have only considered rays of homogeneous light, and
it remains to invt'stigatf how lights of varying lefi'angibililies will

be liansnntled It can be snown, by the methods of the diflerential

calculus or geomotricallv
,
that the deviation increases with the

refractive index the angle of incidence lemainmg constant Taking
the refrai tivc indix of water for the rtxl rays as and for

the vioh t rajs as Yi”# calculate the following values for

the minimum deviations correstionduig to ce’rtain assigned values
ot «

M 1 Red Violet

I TT - 42 ®
I

1

i

TT - 40 2 2

2 27r 2 2ir - 125“ 48
I 37r-227%)8

4 4ir-3i7"07 I C
»C11=

To this point we have only considcrce! rays passing through a
princqia) section of the drop

,
in nature, however, the rays impinge

at every point of the suiface facing the sun It may be readily

dfducecl that the directions of minimum deviation for a pencil of

parallel rays he on the surface of cones, the scmi-vcrtical angles of

which arc equal to the values given in tlie above table Thus, rays
sufienng one infernal reflection will all he within a cone of about
42®

,
in this direction the illumination will be most intense

;
within

the cone the illumination will be fainter, w^hilc, without it, no light

will be transmitted to the ey<*

big 2 represents sections of the drop and the cones containing
fht minimum deviation rays after i, 2, 3 and 4 reflections, the order
of the colours is shown by the letters R (red) and V (vioUt) It is

apparent, tlicrefore, that all drops transmitting intense light after

one intiinal reflection to the eye will he on the surfaces of cones
having the r \ ^ for their common v^ertex, the line joining the eye to

the sun for thnr axis, and their semi-vortical angles equal <0 about
41® for the violet rays and 43® for the red rays. Ihe observer will.

therefore, see a coloured band, about 2® in width, and coloured
violet inside and red outside Within the band, the illummatioii

Fig. 2.

will be faint
,
outside the band there will be perceptible daikening

until the second bow comes into view Similarly, drops trans-
mitting rays after two internal reflections will be situated on covci tical

and coaxial cones, of which the semi-vcriical angles arc* 51® for the
red lays and 54° for tlic violet Outside the cone of ‘54® tlicre will be
faint illumination . v/ithm it, no secondary rajs will be transmitted
to the eye We thus see that the order of colours in the secondary
bow IS the reverse of that in the primary

,
tlu seeondaiy is half as

broad again (3®), and is much fainter, owing to the longer path of the
i*ay m the drop, and the mcixased dispersion

^imilaily the third, fourth and higher oidcrs of bows maj be
investigated 1 he third and fourth bows arc situated between the
observer and the sun, and hence, to be viewed, the observci must
face the sun Hut the illumination of the bow is so weakened by the
repeated reflections, and the light of the sim is generally so bright,
that these bows arc rarely, if ever, observc'tl except in artificial

rambows The same remarks apply to the fifth bow, which differs
from the third and fourth m being situateel m the same part of the
sky as the primary and seeondaiy bows, being just above the
secondary
The most conspicuous colour banel of the principal bows is the red

,

the other colours shading off into one another, generally with con-
siderable blurring This is due to the superposition of a great
number of spectra for the sun has an appreciable apjMicnt diameter,
.ind each point on its suiface gives rise to an individual spcctium
This ovcilapping may become so pronounced as to produce a rain-
bow m which colour is practically absent

,
tins is particulailj' so

when a thin cloud inlcrvems iKtwtea the sun and the ram, which
has the c licet of increasing the apparent diameter ot the sun to as
much as 2® or 3® Ihis phenomenon is known as the white
rainbow ” or “ Ulloa's Ring or Circle," after Antonio de Ulloa
We have now to consider the so-called spurious bows which are

sometmit s seen at ihe mner edge of the primaiy and at the outer
edge of the secondaiv bow Ihc geometiical theory can p. . *

alford no explanation of these coloured bands, and it has
been show’n that the complete phenomenon of the lambow *

is to be sought for m the conceptions of the wave theorj^ of light
I his was fiist suggested by Ihomas \oung, who showed that the
lavs producing the bows consisted of two -.j stems, v\hich, aUhoiigh
emerging m parallel directions, traversed different paths in the diop
l>cstrurlive intcrfeTCiicc between these superposcYl rays will tlieir-

forc occur, and instead of a continuous* maximum illumination in

the direction of minimum deviation, we should expect to lind
alternations of brightness and daikncss 'liie later investigations of

Kichaid Pottc r anci t specially of Sir George I’lddcll An j^ have piov td
the correctness of Young’s idea The mathematical discussion

of Airy showed that the pnmary rnin]>ow is not situated directly
on the line of minimum dcrviation, but at a slightly gicater value

,

this means that the true angulat radius of the bow is a little k ss than
that derived from the geometrical theory In the same way he
showed that the secondary bow has a greater radius than that
picMouslv assigned to it The spurious bows he sliow'td to consist

of a scries of dark and bright bands, whose distances from the
principal bows vary with the diameters of the raindrops 1 he

smaller the drops the greater the distance
,

hence it rs that the
sjyurious bows are generally only observed near the summits of the
bows, where the drops are smaller than at any lower altitude In
Airy's investigation, *ind in the extensions by Boitcl, J I,arnior,

E Mascart and L Lorcnlz, the source of light was regarded as a
point In nature, howev^er, this is not realized, for the sun has an
appreciable diameter Calculations taking this into account have
been made by J Pemter {Neues fiber den Regenbo^en, Vienna, 1888)
and by K Aichi and T Tanakadatc (Jour College of i>ctence, Tokj’o,
iQoO, vol XXI art 3)

Experimental confirmation of Airj^'s theoretical results was af-

forded m 1842 by William Hallows Miller (Camb Phil Tran^ vii

277) A horizontal pencil of sunlight w^as admitted by a vertical

slit, and tlun allowed to fall on a column of winter supplud b> a jot

of about ^(jth of an inch in diameter Pnmaiy, sccondaij and
spurious bows were formed, and their radii measured

, a com-
parison of these observations exhibited agreement with Airy's

analytical values Pulfnch {Wted Ann , 1888, 33, ig^j) obtained
similar results by using cylindrical glass rods m placj of the column
of water

In accordance with a general consequence of reflection and refrac-

tion, it IS readily seen that the light of the rainbow is mrtially
polarized, a fact first observed in 1811 by Jean Baptiste Biot (see

POLARUATION).
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Lunar rainbows The moon can produce rainbows in the same

manner as the sun The colours are much fainter, and according

to Aristotle, who claims to be the hrst observer of this phenomenon,

the lunar bows are only seen when the moon is full

Marine rainbow is the name given to the chromatic displays

formed by the sun's rays falling on the spray drawn up by the wind
playing on the surface of an agitated sea

Intersecting rainbows are sometimes observed They are formed
by parallel rays of light emanating from two sources, as, for example,

the sun and its image in a sheet of water, which is situated between
the observer and the sun In this ease the second bow is much
fainter, and has its centre as much above the horizon as that of the

direct system is below it

References —For the history of the theory ot the lainbow, see

G 13 Ventiin, Commentan sopra la sioria de la ieorta del Ottica

(Bologna, 1814) ;
F Rosenberger, Geschichte der Physik (1882-90)

The geometrical and physical theory is treated m T Preston's

rheoty of Light , E Mascart’s TratU d'o^ptique (1800-1903) ,
and

most completely by 1 Pernter m various contributions to scientific

journals and in his Meteorologische Opttk (1905-9)

RAINOLDS (or Reynolds), JOHN (1549-1607), English

divine, was born about Michaelmas 1549 at Pinhoe, near Exeter,

and was educated at Merton and Corpus Christi Colleges,

Oxford, becoming a fellow of the latter in 1568 In 1572-73 he

was appointed reader in Greek, and his lectures on Aristotle's

Rhetoric laid the sure basis of lus fame He resigned the office

in 1578 and his fclU'wship in 1586, through inability to agree

with the president William Cole, and became a tutor at Queen's

Collie 13y this time he had acquired a considerable reputation

as a disputant on the Puritan side, and the story goes that

Elizabeth visiting the university m 1592 ‘"schooled him for

lus obstinate preciseness, willing him to follow her laws, and not

run before them ’’ In 1593 he was made dean of Lincoln

The fellows of Corpus were anxious to replace Cole by Rainolds,

and exchange was effected, Rainolds being elected president

in December 1598 Ihe chief events of his subsequent career

were his share in the Hampton Court Conference, where he was
the most prominent representative of the Puritan partv and re-

ceived a good deal of favour from the king, and in the Authorized
Version of the Bible. Of this project he was initiator, and
himself worked with the company who undertook the transla-

tion of the Piophets He died of consumption on the 2Tst of

May 1607, leaving a great reputation foi scholarship and high

character

RAINY, ROBERT (1826-1906), Scotch Presbyterian divine,

was born on the ist of January 1826
,

his father. Dr Harry
Rainy, professor of forensic medicine in Glasgow University,
was the son of a Sutherlandshire minister Young Rainy was
intended for his father’s profession, but he was caught by the

evangelical fervour of the Disruption movement, and after

studying for the Free Church he became a minister, first in

Aberdeenshire and then m Edinburgh, till in 1862 he was elected

professor of Chinch history in the theological seminary, New
College, a post he only resigned in 1900 In 1874 he was made
principal of the college and was subsequently known as Prin-

cipal Rainy He had come to the front as a champion of the
liberal party in the Union controversy within the Free Church,
and m combating Dean Stanley’s Broad Church vicw^s in the
interests of Scotch evangelicism

, and about 1875 he became
the undisputed leader of the Free Church He guided it thi ough
the controversies as to Robertson Smith's heresies, as to the use
of hymns and instrumental music, and as to the Declaratory
Act, brought to a suci^essful issue the union of the Free and
United Presbyterian Churches, and threw the weight of the
united church on the side of freedom of Biblical criticism He
was the first moderator of the General Assembly of the United
Free Church of Scotland, having previously been moderator
of the Free General Assembly Though not a great scholai,

he was eminent as an ecclesiastical statesman, and his influence
wis far-rcaching After the strain of the fight with the so-called
“ Wee Frees " m 1904-5 his health broke down, and he wTnt
to Australia for recovery, but died at Melbourne on the a2n(l
of December 1906.

Sec Lives by P Carnegie Simpson (1909) and R Mackintash
(1907).

RAIPUR, a town and district of British India, m the Chhattis-

garh division of the Central Provinces* The town is 994 ft.

above seadevel, 188 m. E of Nagpur
,
and has a station on the

Bengal-Nagpur railway Pop (igoi) 32,114. 'fhere are ruins

of an immense fort, with many tanks and old temples. It has

a German mission and a government high school. The Raj-

kumar college, for the education of the sons of the chiefs of

Chhattisgarh, was transfened here from Jubbulpore in 1894,

The District of Raipur has an area of 9831 sq. m. It

spreads over a vast plateau closed in by ranges of hills branching

from the great Vindhyan chain It is drained by the Seonath

and the Mahanadi rivers Geologically the country consists in the

hilly tracts cf gneiss and quartzite
,
the sandstone rocks in the

west are intersected with trap dykes Iron ore is abundant,

and red ochre of high repute is found In the interior the

principal strata are a soft sandstone slate (covered generallv

by a layer of latenle gravel) and blue limestone, which crop^

out in numerous places on the surf.K e and is invariably found

in the beds of the rivers Ihioughoiit the plains the soil is

generally fertile The climate is generally good
,

the mean
temperatuie is 78° F, and the annual ramfall averages 515 in

The fX)piilation on the present area in 1901 was 1,096,858, show-

ing a decrease of 2 5 % m the decade 1 he principal crop i^

rice lliere are manufactures of cotton goods and brassware

The north-west corner of the district is crossed by the main line

of the Bengal-Nagpur railway, and a narrow-gauge branch run^)

from Raipur town due south. The district suffered severely

from famine in 1896-97, and again in 1899-1900
Raipur was governed by a branch of the Haihaivansi dynasty

of Ratanpur for many centuries until their deposition by the

Mahrattas in 1750 The country was then already m a condition

of d^cay, and soon afterwards it relapsed into absolute anarchy

In 1818 It was taken under British superintendence and made
rapid piogiess It fell with the rest of the Nagpur dominions

to the British government in 1854 In 1906 its area was

reduced by the formation of the new district of Drug
RAIS (or Retz), GILLES DE (1404-1440), marslml of France

and the central figure of a 15th-century cause celebre, wffiosc

name is associated with the story of Bluebeard, was the son of

Guy de Montmorency-Laval, the adopted son and heir of

Jeanne de Rais and of Mane de Craon He w'as born at Mache-
coul in September or October 1404, and, being early left an

orphan, was educated by his maternal grandfatlier, Jean de

Craon Chief among his great possessions was the barony of

Rais (ere( ted in the 16th century into the peerage-duchy of

Rttz), south of the Loire, on the marches of Brittany He
joined th( party of the Montforts, supporting Jean V of Bnt-

tany against the rival house of Penthi^vre, He helped to

release Duke John from Olnaer de Blois, count of Pentnievre,

wdio had taken him prisoner by craft, and was rew^arded bv
extensive grants of land, wffiirh w'ere subsequently commuted
by the Breton parliament for money payments In 1420,

after other projects of marriage had fallen through, in two

cases by the death of the bride, he mam#'d Katherine of

Thouars, a great heiress in Brittany, La Vendee and Poitou

In 1426 he raised seven companies of men-at-arms, and began

active w^arfarc against the English under Artus de Richemont,

the newly made constable of France He had alre.uly built

up a military reputation when he was chosen to accompany

Joan of Arc to Orleans He continued to be her special pro-

tector, fighting by her side at Orleans, and afterwards at Jar-

geaii and Patay He had advocated further measures against

the English on the Loire before carr) ing out the coronation of

Charles VIT at Reims On the 17th of July he was mad('

niarshvil of PVance at Reim<, and after the assault on Pans
he was granted the right to bear the arms of France as a border

to his shield, a pnvilcge that was, however, never ratified

In the winter he was in Normandy, at Louviers, whether with

a view to the release of Joan, then a prisoner at Rouen, cannot

be stated. Meanwhile his fortune was disappeanng, although

he had been one of the richest men in France He had expended

great sums in the king’s service, and he maintained a court of
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knights, squires, heralds and priests, more suited to royal than

baronial rank. He kept open house, was a munificent patron

of literature and of music, and his library contained many
valuable works, he himself being a skilled illuminator and
binder. He also indulged a passion for the stage. At the

chief festivals he gave performances of mysteries and moralities,

and It has been asserted that the Mystere de la Passion, acted

at Angers in 1420, was staged by him in honour of hisown
marriage. The original draft of the Mystery of Orleans was
probably written under lus direction, and contains much detail

which may be well accounted for by his intimate acquaintance

with the Maid. In his financial difficulties he began to alienate

his lands, selling his estates for small sums Ihcse proceedings

provided his heirs with material for lawsuits for many years

Among those who profited b> his prodigality were the duke
of Brittany, and his chancellor, Jean dc Malestroit, bishop of

Nantes, but in 1436 his kinsfolk appealed to Charles VII
,
who

proclaimed further sales to be illegal Je«an V refused to

acknowledge the king’s right to promulgate a decree of this

kind in Brittany, and replied by making Gillcs de Rais lieutenant

of Brittany and by acknowledging him as a brother-in-arms

Gilles hoped to redeem his fortunes by alchcm>
, he also spent

large sums on necromancers, who engaged to raise the devil

for his assistance. On the other hand he sought to guarantee

himself from evil consequences by extravagant charity and a

splendid celebration of the rites of the church The abominable
practices of which he was really guilty seem not to have been

suspected by his equals or superiors, though he had many
accomplices and his criminality Weis suspected by the peasantry

His wufe finally left him in 1434-35, and may possibly have
become acquainted with his doings, and when his brother Rene
de la Suze seized Champtoce, all traces of his crimes had not

been removed, but family considerations no doubt imposed
silence His servants kidnapped children, generally boys, on
his behalf, and these he tortured and murdered The number
of his victims was stated in the ecclesiastical trial to have
been 140, and larger figures are quoted Ihe amazing im-

punity which he enjo) ed was brought to an end in 1440, when
he was imprudent enough to come into conflict with the church

by an act of violence which involved sacrilege and infringement

of clerical immunity He had sold Saint Ktienne de Malemort
to the duke of Brittany’s treasurer, Geffroi Ic Ferron In the

course of a quarrel over the delivery of the property to this

man’s brother, Jean le Ferron, Gilles seized Jean, who was in

clerical orders, in church, and imprisoned him He then pro-

ceeded to defy the duke, but was reconciled to him by Riche-

mont In the autumn, however, he was arrested and cited

before the bishop of Nantes on various charges, the chief of

which were heresy and murder. With the latter count the

ecclesiastical court was incompetent to deal, and on the 8th

of October Gilles refused to accept its jurisdiction Terrified

by excommunication, however, he acknowledged the evidence

of the witnesses, and by confession he secured absolution

He had been pronounced guilty of apostasy and heresy by the

inquisitor, and of vice and sacrilege by the bishop A detailed

confession was extracted by the threat of torture on the 21st

of October A separate and parallel inquiry was made by

Pierre de I’Hopital, president of the Breton parliament, by
whose sentence he w^as hanged (not burned alive as is sometimes

stated), on the 26th of October 1440, with two of his accomplices

In view of his own repeated confessions it seems impossible to

doubt his guilt, but the numerous irregularities of the pro-

ceedings, the fact that his necromancer Prelati and other of

his chief accomplices went unpunished, taken together with the

financial interest of Jean V. m his ruin, have left a certain

mystery over a trial, which, with the exception of the process

of Joan of Arc, was the most famous in 15th-century France

His name is connected with the tale of Bluebeard ) in local

tradition at Machecoul, Tiffauges, Pornic and Ch^m^r6, though
the similarity between the two histones is at best vague The
records of the trial are preserved in the Bibhoth^que Nationale

in Pans, at Nantes and elsewhere.

See Eugene Bossarcl, Gilles de Rais, dit Barbe Bleue (2nd cd
, i8b6),

which includes the majority of the documents of the trial published
originally by De Mauldt

,
E A Vizttclly, Bluebeard (1902) ,

H C
Lea, Hist of ihe Inquisition (lu 468, seq

) ,
A Mohnier, Les Sources

de Vhistoire de France (No 4185) Huysmans in Ld~bas desenbes
his hcio as engaged on a life of Gilles de Rais, and takes the oppor-
tunity for a sinking picture of the trial

RAISIN (Fr ratstn, grape
;

Lat. racemus), the name given
to the dried fruits of certain varieties of the grape vine, Vitis

vtmfera, which grow principally m the warm climate of the

Mediterranean coasts and are comparatively rich in sugar
Ihe use of dried grapes or raisins as food is of great antiquity
(Num. vi. 3, 1 vSam. xxv 18, xxx. 12). In medieval times
raisins imported from Spam were a prized luxury m England,
and to the present day Great Britain continues to be the best

customer of the raism-producing regions. “ Raisins of the

sun ” are obtained by letting the fruit continue on the vines

after it has come to maturity, where there is sufficient sunshine

and heat in the autumn, till the clusters dry on the stocks

Another plan is partially to sever the stalk before the grapes

are quite ripe, thus stopping the flow of the sap, and in that

condition to leave them on the vines till they are sufiiciently

dry Ihe more usual process, however, is to cut off the fully

ripe clusters and expose them, spread out for several days to

the rays of the sun, taking care that they are not injured by
ram In unfavourable weather they may be dried in a heated
cliamber, but are then inlerior in quality In some parts of

Spain and France it is common to dip the gathered clusters m
boiling water, or in a strong potash lye, a practice which softens

the skin, favours drying and gives the raisins a clear glossy

appearance Again, in Asia Minor the fruit is dipped into hot

water on the surface of which swims a layer of olive oil, which
communicates a bright lustre and softness to the skin Some
superior varieties are treated with very great care, retained

on their stalks, and sent into the market tis clusters for table

use , but the greater part are separated from the stalks in the

process of drying and the stalks wunnowed out of the fruit

Raisins come from numerous Mediterranean localities, and
present at least three distinct varieties—(i) ordinary or large

raisins, (2) sultana seedless raisins, and (^) currants or Corinthian

raisins (see Currant) The greater proportion of the common
large raisins of English commerce comes from the provinces

of Malaga, Valencia and Alicante in Spam
,

these are known
by the common name of Malaga raisins Those of the finest

quality, called Malaga clusters, are prepared from a variety of

muscatel grape, and preserved on the stalks for table use This

variety, as well as Malaga layers, so called from the manner
of packing, are exclusively used as dessert fruit. Raisins of

a somewhat inferior quality, known as “ lexus,” from the

same provinces, are used for cooking and baking purposes

Smyrna raisins also come to some extent into the English

market The best quality, known as Elem6, is a large fruit,

having a reddish-yellow skin with a sweet pleasant flavour

Large-seeded dark-coloured raisins are produced in some
of the islands of the Greek archipelago and m Crete, but they

ai e little seen m the British markets. In Italy the finest raisins

are produced m Calabria, inferior qualities m central Italy

and m Sicily. From the Lipari Islands a certain quantity of

cluster raisins of good quality is sent to England In the

south of France raisins of high excellence—Provence raisins

in clusters—are obtained at Roquevaire, Lunel and hrontignan

Sultana seedless raisins are the produce of a small variety of

yellow grape, cultivated exclusively in the neighbourhood

of Smyrna. The vines are grown on a soil of decomposed
hippurite limestone, on sloping ground rising to a height of

400 ft above the sea, and all attempts to cultivate sultanas

in other raism-growing localities have failed, the grapes

quickly reverting to a seed-bearing character. The dfied

fruit has a fine golden-yellow colour, with a thin,

delicate, translucent skin and a sweet aromatic flavour.

A very fine seedless oblong raisin of the sultana type

with a brownish skin is cultivated in the neighbourhood of

Damascus.



RAJA—RAJPUT
RAJA, the Hindu title for a chief, or prince, derived from

the same root as the Latin rex Other toi ms are rao, rana and

lawal, while chiefs of high rank are styled maharaja, maharao
and maharana The Hindustani form is rai, and the title of

the Hindu emperor of Vijayanagar in S India was raya. It

is not confined to the rulers of native states, being conferred

by the British government on Hindu subjects, sometimes as an

liereditary distinction. In the form of rao it appears as a

suffix to the names of most Mahrattas, and to the names of

Kanarese Brahmans
RAJAHMUNDRY, or Rajamahendri, a town of British

India, m the Godavari district of Madras Pop (1901) 36,408
It stands on the left bank of the river Godavari, at the head of

the delta, 360 m. N. of Madras, and has a station on the East

('oast railway, which is here earned across the river by a bridge

of 56 spans The government college is one of the four pro-

vincial schools established m i8c;3 There are also a training

college and high school Carpets, rugs and wooden wares arc

manufactured
Tradition divides the merit of founding Rajahmundry be-

tween the Orissa and Chalukya princes In 1470 it was wrested

from Orissa by the Mahommedans, but early in the i6th century

it was retaken by Kiishna Raja It contmued under Hindu
rule till 1572, when it yielded to the Moslems of the Deccan
under Rafat Khan It passed into the possession of the French
in 1753, but they were driven out by the British under Colonel

Forde m 1758
RAJASTHANI (properly RajasthXnI, the language of

Rajasthan or Rajputana), an Indo-Aryan vernacular closely

related to Gujarati (qv) It is spoken in Rajputana and
the adjoining parts of central India, and has several dialects,

the principal of which are Jaipurl, Marwarl, Mewati and
MalvI. H^ra-utl, an important variety of Jaipur!, is spoken in

the states of Kota and Bundi. Carey, the well-known Seram-
pur missionary, paid great attention to Rajasthani in the early

part of the 19th century, translating the New Testament into

no fewer than six dialects, viz Haraufl, Ujainl {t e Malvi),

Udaipur! (a form of MarwM), Marwap proper, Jaipur! proper
cind Bllvaner! (another forin of Marwaf!) In 1901 the total

number of speakers of Rajasthani was 10,917,712 (G A Gr )

RAJGARH, a native state of central India, in the Bhopal
agency. Area, 940 sq m Pop (1901) 88,376, showing a
decrease of 26 % in the decade, due to the results of famine
Estimated revenue, £33,000 ,

tribute (to Sindhia), £3640
The chief, whose title is rawat, is a Rajput of the Umat clan

Gram and opium are the principal articles of trade The town
of Rajgarh, which is surrounded by a battlcmcnted wall had a
population of <5399 m 1901

RAJKOT, India, capital of a native state in Bombay, and
headquarters of the political agent for Kathiawar Pop (1901)

36,151. It IS situated in the middle of the peninsula of Kathia-
war, and is the centre of the railway system There is a military

cantonment The Rajkumar college, for the education of the

sons of chiefs on the lines of an English public school, has achieved
great success Besides the high school there are training

colleges for masters and mistresses The Rasulkhanji hosp»tal

has a department for women, opened in 1897. All these institu-

tions are maintained at the joint expense of the chiefs of Kathia-
war. The state of Rajkot, which is a branch of Nawanagar,
has an area of 282 sq. m. Pop. (1901) 49,795 Estimated
revenue, £20,000
RAJMAHAL, a former capital of Bengal, India, now a village

in the district of the Santal Parganas, situated on the right

bank of the Ganges, where that river makes a turn to the south
Pop. (1901) 2047 It was chosen for his residence by Man
Singh, AkbaPs Rajput general in 1592, but the capital of the
province was shortly afterwards transferred to Dacca. It

contains many palaces and mosques, now m rums and over-
grown with jungle. It has a station on the loop line of the East
Indian railway, but trade has declined since the Ganges aban-
doned Its old bed

,
and Sahibganj has taken its place Rajmahal

has given its name to a range of hills, almost the only hills in

865

Bengal proper, which here come down close to the bank of the
Ganges Ihey cover a total area of 1366 sq m, and their

height never exceeds 2000 ft. They are inhabited b> an ab-

original race, known as Paharias or “ hill-men,'* of whom two
tribes may be distinguished . the Male Sauna Paharias and the

Mai Pahanas
,
total pop (1901) 73,000 The former, if not the

latter also, are closely akm to the larger tribe of Oraons. Their

language, known as Malto, of the Dravidian family, was spoken

by 60,777 persons in 1901 The Paharias have contributed an
clement to the administrative history of Bengal Augustus
Clevland, a civilian who died in 1784 and whose name is still

honoured, was the first who succeeded m winning their con-

fidence and recruiting among them a corps of hill-rangers The

methods that he adopted are the foundation of the '‘non-

regulation ” system, established in 1796 ,
and the hills were

exempted from the permanent settlement The Santals, a

different aboriginal race, have since immigrated in large numbers
into the Daman-i-koh or “ skirts of the hills

,
but the Paharias

alone occupy the plateaux on the top, where they are per-

mitted to practise the privilege of shifting cultivation, which
renders scientific forestry impossible The approach from the

plains below to each plateau is guarded by a steep ladder of

boulders

See E W Dalton, Descriptive Ethnology of Bengal (Calcutta,

1872) ,
F B Bradley-Birt, The Story of an Indian Upland (1905)

RAJPIPLA, a native state of India, in the Rewa Kantha
agency, Bombay, occupying a hilly tract between the nvers

Nerbudda and Tapti, area, 1517 sq m Pop (1901) 117,175,

showmg a decrease of 32 % in the decade, due to the results of

famine ,
estimated revenue, £60,000 ,

tribute (to the Gaekwar
of Baroda), £3000, The chief, whose title is maharana is a
Gohel Rajput, of the same family as the thakor saheb of Bhau-
nagar A light railway, constructed at the cost of the state,

connects Nandod with Anklesvar in Broach district The old

fort of Rajpipla, in the hills, is now deserted The modem
capital IS Nandod, situated on the river Karjan, 32 m from

Surat Pop (1901)11,236
RAJPUT, a race of India, not confined to Rajputana, but

spread over the N of the count r) According to the census of

1901 there were 9,712,156 Rajputs m all India, of whom only

620 229 lived in Rajputana The great majority adhere to the

Hindu religion, but 1,875,387 are entered as Mahommedans
Ihe Rajputs form the fighting, landowning and ruling caste.

They claim to be the modern representatives of the Kshatnyas
of ancient tradition

,
but their early history is obscure, and

recent research supports the viev/ that they include descendants

of more than one wave of immigrant invaders Linguistic

evidence supports tradition in proving that their unity was
broken up by the Mahommedan conquest, for the inhabitants

of the Himalayan valleys still speak a language akin to tho'^e of

Rajputana proper, though separated from them by the wide

Gangetic valle\

The Rajputs are fine, brave men, and retain the feudal instinct

strongly developed Pride of blood is their chief characteristic,

and they arc most punctilious on all points of etiquette The
tradition of common ancestry permits a poor Rajput yeoman to

consider himself as well born as any powerful landholder of his

clan, and superior to an> high official of the professional classes

No race in India can boast of finer feats of arms or brighter deeds

of chivalry, and they form one of the mam recruitmg fields for

the Indian army of to-day They consider any occupaMon
other than that of arms or government derogatory to their

dignity, and consequently during the long period of peace which
has followed the establishment of the Bntish rule in India they

have been content to stay idle at home instead of taking up any
of the other professions in which they might have come to the

front. Those who are not zammdars have, therefore, rather

dropped behind m the modem struggle for existence. As
cultivators they are lazy and indifferent, and they prefer pastoral

to agricultural pursuits. Looking upon all manual labour as

humiliat^g, none but the poorest class of Rajput will himself

hold thrplough.
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Within the tents of Eajputana the Rajputs form a vast body

of kindred, and any Rajput can niarry any Ra}put woman who
does not belong to his own clan. The most numerous of the
clans IS the Rahtor, to which the chiefs of Marwar, Bikamr and
Kjshangarh belong. Its strength m 1901 was 122,160 Next
coraei the Kachwiia clan, which is strong m Jaipur and Alwar,
both chiefs belonging to its members. It numbers ioa,i86.

Ihe Choulmn follows with an aggregate of 86460, among whom
are the chiefs of Bundi, Kotah and Sirohi. The Jadu or Jadon,
which mcludes in its ranks the chiefs of Karauli and Jaisalmer,
numbers 74,666. The Sisodhyias, who include the ancient and
illustrious house of Udaipur, number 51,366 The Ponwar dan,
to which Vikramaditya, the celebrated king of Ujjam, from whom
the Hindu Era is named, is said to have belonged, numbers

43435 » 1 be Solanki and Panhar clans, once powerful, are now
only 18,949 and 9448 respectively

RAJPUTANA, a cdlection of native states m India, under
the political charge of an agent to the governor-general, who
resides at Abu m the Aravalli Hills. It hes between 23*^ and
30'' N and between 69^" 30' and 75® 15' E , and indudes
18 states and 2 estates or chiefships For political purposes

these are subdivided into eight subordinate groups, consistmg
of three residencies and five agencies These are as follow :

(i) Mewar residency, with headquarters at Udaipur, comprising

the states of Udaipur (Mewar), Dungarpur, Partabgarh and
Banswara

, (2) Jaipur residency, with headquarters at Jaipur,
comprismg t^ states of Jaipur and KishangarK, with the estate

of Lawa
, (3) Western Rajputana states residency, with head-

quarters at Jodhpur, comprising the states of Jodhpur, Jaisalmer
and Sirohi

; (4) Biteur agency, with headquarters at Bikanir

;

(5) Alwar agency, with headquarters at Alwar
, (6) Eastern

Rajputana states agency, with headquarters at Bharatpur,

comprising the states of Bharatpur, Dhoipur, and Karauli

,

(7) Haraoti-Tonk agency, with headquarters at Dealt, com-
prising the states of Tonk and Bundi, with the estate of Shah-

pura
,

(S) Kotah-Jhalawar agency, with headquarters at

Kotah, comprising the states of Kotah and Jhalawar. All of

these states are under Rajput rulers, except Tonk, which is

Mabommedan, and Bharatpur and Dhoipur, which arc Jat

The small Bntish province of Ajmere-Merwara is also included

within the geograplucal area of Rajputana,

Pfiysteal Features —The total area of Rajputana is about 127,541
sq m It i« bounded on the west by Smd, and on the north-webt

by the Punjab state of Babawalpnr Thence its northern and north-
eastern frontier marches with the Puniab and the United Provinces
until it touches the river Chambal, where it turns south-eastward
for about 200 m ,

dividing the states of Dhoipur, Karauli, Jaipur
and Kotah from Gwalior The southern boundary rona in a ve.-y

irregular line across the central region of India, dividing the Rsnpntana
states from a nombar of native states m Central India and Gujarat
The most striking physical feature is the Aravalli range of mountains,
which intersects the country almost from end to end m a line running
from south-west to north-east Mount Abu ts at the south-western
extremity of the range, and the north-eastern end may be said to
tennmate near Khetri in the Sbaikhawati district of Ja^ur, although
a senes of broken ridges is continued in the direction of Delhi About
three-fifths of Rajputana lies north-west of the range, Icavmg two-
fifths on the east and south The tract lying to the nortn-west
contains the states of Bikanir, jaisalmer and Jodhpur With the
exception of the snb-montane districts of Jodhpur, which he im-
mediately below the AravaUis, this division is sandy, lU-watered
and unproduenve improving gradually from a desert in the north-
west and west to comparatively fertile land on the east The
country to the east and south-east of the Aravallis attords a striking

contrast to the sandy plains on the noarlh-west of the range, and is

blessed with fertile lands, hill-ranges and long stretches of forest,

where fuel and fodder are abundant
The chief rivers of Rajputana are the Turn, the Chambal and

the Banas The first of Idiese, the only nver of any consequence
in the north-western division, flows for 200 m from the Pushkar
valley, dose to Ajmere, to the Runn of Cutch In the^ south-
eastern division the nver system is important The Cha'mbal is

by far the largest nver in Rajputana, through which it flows for
about one-thtrd of its course, while it lorms its boundary for another
third J he source of the nver is m the highlands of tho> Vindhyas,
upwards of 2000 it above the sea

,
it soon becomes a coimdcrablc

s^eam, collecting in its course the waters of othfer nvers, aid finally

discharging itself into the Jumna after a course of 560 fh Next
in importance ranks the Banas. which nses in the sOQth^^vest near

Kaakroli m Udaipur It collects nearly all the drainage of the
Udaipur plateau with that of the eastern slopes and hill-tracts of
the Aravalhs, and joins the Chambal a little beyond the north-
eastern extremity of the Bundi state, after a course of about 300 m
Other rivers arc theW Banas and the Sabarmati, which nse among
the south-west hfils of Udaipur and take a south-westerly course
Ihe nver Main, which passes through the states of Partabgarh and
Banswara, reccivmg the Som^ drams the south-west corner of
Rajputana through Gujarat into the Gulf of Cambay Rajputana
possesses no natural freshwater lakes, but there are several important
artificial lakes, all of which have been constructed with the object
of storing water The only basin of any extent is the Sambhar
salt lake, of about 50 m in circuit

Geology —Geologically considered, the country may be divided
into three regionur—41 central, and tlie largest, comprising the whole
width of the Aravalli system, formed of xnry old sub-metamorphic
and gneissic rocks

,
an eastern region, with sharply defined boundary,

along which the most ancient formations are abruptly replaced by
the great basm of the Vindhyan strata, or arc overlaid by the still

more extensive spread of the Deccan trap, forming the plateau of
Malwa

; and a western region, of very ill-defined margin, in which,
besides some rocks of undeternuned age, it is more oi less known
or suspected that Tertiary and Secondary strata stretch across from
Sind, beneath the sands of the desert, towards the flanks of the
Aravalhs Rajputana produces a variety of metals Ore of cobalt
is obtained m no other locality m India, and although zme blende
has been foimd elsewhere it is known to have been extracted only
in this province Copper and lead are found in several parts of
the Aravalli range ancf of the minor ridges in Alwar ancf Shaik-
hawati, and iron ores abound in f/evend states Alum and blue
vitnol (sulphate of copper) are manufactured from decomposed
schists at Khetn m Shaikhawati Good budding materials are
obtained from many of the rocks of the country, among which the
Raialo limestone (a tine-graincd crystallme marble) and the Jaisalmer
limestone stand pre-emtntnt
Chmate—Ihe climate throughoait Rajputana is very dry and

hot during tlie summer . while in the winter it ifi mveh coflder in

the north than in the lov/er districts, with hard frost and ice on
the Bikanir b('>rders The rainfall is very unequally distributed m
the western part, -which comes near to the nmits of the rainless

region of Asia, it is very scan^, and scarcely averages more than
5 m ,

m the south-west the jCan is more copious, somebmes exceed-
ing 100 ID at Abu

,
but, except m tire south-west highlands of the

Aravalhs, ram is most abundant in the south-east Notwith-
standing all its drawbacks, Rajptrtana is reckoned one of the
healthiest countnes in India, at least for the native inhabitants

Populatwn —-In 1901 the population was 9,723,301, showing
a decrease of 20 % in the decade owing to tjic great fammes
of 1897-1898 and 1900-1901. The greatest mortality was caused

by virulent malanal fever, which raged during the autumn
months of 1900 and the early months of 1901 Epidemics of

cholera, which occurred during the years of scarcity and famine,

also swept away large numbers
It IS commonly supposed that, because nearly the whole

country is ruled by Rajputs, therefore the popuktion consists

mainly of Rajput tribes
,
but these arc merely the donranant

race, and the territory is called Rajputana because it is politic-

ally possessed by Rajputs. The whole numben of this race

IS 620,229, and nowhere do they form a majority of the whole

population in a state
, but they are strongest, numerically,

in the northern states and m Udaipur. By ngid precedence

the Brahmans occupy the first rank
; they are numerous and

influential, and with them may be classed the peculiar and
important caste of Bhats, the keepers of secular tradition and
of the genealogies. Next come the mercantile castes, mostly

belonging to the Jam sect , these are followed by the powerful

cultivating tribes, such as the Jats and Gujars, and then come
the so-called aboriginal tribes, chief of whom are the Minas,

Bhils and Meos. Rajasthani is the chief language of the

country, one or other of its dialects being spoken by 7,035,093
persons or more than 72 % of the total population. The gross

revenue of all the states is estimated at 2I millions sterling.

The mass of the people are occupied m agriculture. La the large

towns banking and commerce flourish to a degree beyond what
might be expected In the north the staple products for export

are salt, grain, wool and cottem, m the south <^iura and cotton
;

while the imports consist oi sugar, hardware and piece goods.

Rajputana is very poor in industrial production. The principal

manufactures are cotton and woolkn goods, carvings m ivory

and working in metah, &c , all of which haa^crafts are chiefly

earned on m the eastern states. The system of agriculture is
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very simple , m the country west of the Aravalhs only one crop

IS raised in the year, while in other parts south and east of the

Aravalhs two crops are raised annually, and various kinds of

cereals, pulses and fibres are grown. In the desert tracts fine

breeds of camels, cattle, horses and sheep are to be found

wherever there is pasturage Irrigation, mostly from wells,

IS almost confined to the N portion. The country is traversed

throughout by the Rajputana railway, with its Malwa branch

m the south, and divecgling to Agra and Delhi m the north

Jodhpur, Udaipur and Bikanir have constructed branch

railways at their own cost, the first of which was extended in

1901 to Hyderabad m Sind. In 1909 another hue was opened

running N. near the E. boundary from Kotah to Bharatpur

History—Only faint outlines can be traced of the condition

of Rajputana previous to the invasion of Upper India by the

Mahommedans, and these indicate that the country was subject

for the most part to two or three powerful tribal dynasties.

Chief of these were the Rahtois, who ruled at Kanauj
,

the

Chauhans of A]mere , the Solankis of Anhilwara, m Gujiarat

,

the Gehlots with the SisodJiyias sept, still m Mewar or Udaipur

,

and the Kachwaha clan, stiil in Jaipur. These tribal dynasties

of Rajputs were gradually supplanted by the Moslem mvaders
of the iiih century and weakened by internal feuds At the

beginning of the i6th century the Rajput power began to revive,

only to be overthrown by Balier at Fatehpur Sikn m 1527.

The clans were finally either conquered, overawed or conahated
by Akbar—all except the distant Sisodhyia clan, which, liow-

ever, submitted to Jehangir in 1616. From Akbar’s accession

to Aurangzeb’s death, a period of 15 1 years, the Mogul was
India’s master Aurangzeb’s death and the invasion of Nadir
Shah led to a triple alliance among the three leading chiefs,

which internal jealousy so weakened that the Mahrattas, having
been called in by the Rahtors to aid them, took possession of

Ajmere about 1756 , thenceforward Rajputana became in-

volved m the general disorganization of India. By the end of

the century nearly the whole of Rajputana had been virtually

subdued by the Mahrattas. The victories of Generals Wellesley

and Lake, however, saved the Rajputs , but on Lord Wellesley’s

departure from India the floodgates of anarchy were reopened
for ten years On the outbreak of the Pmdari War in 1817 the

Bntiah government offered its protection. The Pindaris were
put down, Amir Khan submitting and signing a treaty which
constituted him the first ruler oi the existing state of Tonk.
By tlie end of 18

1

3 similar treaties had been executed by the
other Rajput states with the paramount power Sindhia gave
up the district ot Ajmere to the British, and the pressure of the
<reat Mahratta powers upon Rajputana was permanently
withdrawn Since then the political history of Rajputana has
been comparatively uneventful. The great storm of the
Mutiny of 1857, thoughTlangerous while it lasted, was short.

Most of the rajas remained loyal ; and the capture of the town
[)f Kotali, which had been held by the mutineers of that state,

in March 1858, marked the extinction of armed rebellion.

Rajputana is of great archaeological interest, possessing
some fine religious buildings in rums and others in excellent

preservation. Among the latter are the mosques at Ajmerc
and the temples on Abu. But the most characteristic features

f architecture m the country are shown in the forts and
palaces of the chiefs and m their cenotaphs.

See J Tod, Annah and Antiquities of Rajasthan (182Q, 1832) ;

W. W Webb, Currencies <;>/ ik& Hindu States of Rajputana (1893) ;

Chiefs and Leading Families of Rajputana (1903) ,
and Rajputana

Gazetteer (Calcutta, 1908)

RAJSHAHI, a district and division of British India, m the

province of Eastern Bengal and Assam. The administrative
headquarters are at Rampur Boalia The area of the district

1$ 2593 sq m., compriaing an alluvial plain seamed with old
river-beds and studded with marshes. The Ganges and the
Mahananda are its principal rivers j the former consititutes a
^reat natural boundary-Jme to the south and south-west, and
ihe latter, which risesr m the. Himalayas, borders the district

on the west for a few miles before joining the Ganges Other
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rivers are the Narad and Bara), important offshoots of the

Ganges , the Atrai, a channel of the Tista , and the Jamuna,
a tributary of the Atrau Both the Atrai and the Jamuna
belong to the Brahmaputra system and are navigable throughout

the year fes* small cargo boats. The drainage of Rajshahi is

not carried off by means* of its rivers, but through the chams of

marshes and swamps, the most important of which is the Chalan
bktl or lake,, which discharges itself into the Brahmaputrai
In 1901 the population was 1462,407, showing an increase of

1 6 % m the decade Rice is the staple crop, with pulses,

oilseeds and jute. Indigo has disappeared. Sericulture has

received a stimulus from the efforts of the agricultural depart-

ment, supported by private enterprise, to improve the breed

of silkworms The hemp grown on a small tract m the north

of the district supplies all the ganja that is consumed m Bengal

Tbe district is traversed from south to north by the mam line

of the Eastern Bengal railway to Darjeehng, with a branch to

Bogra. Most of the permanent buildings m the district were

severely damaged by the earthquake of the lath of June 1897
When the East India Company took over the administration of

Bengal m 1765, the zaimndart of Rajshahi or Nattor was one
of the largest and most important m the province. It appears

to have extended from Bhagalpur on the west to Dacca on the

cast, and to have included an important subdivision called Nij-

Chakla Rajshahi on the south of the Ganges The total area

was estimatc*d at 13,000 sq m
,
or more than five times the size

of the present district Having been found much too large

to be effectually administered by one central authonty, Rajshahi
was stripped m 1793 of a considerable portion of its outlying

territory, and a natural boundary-line was drawn to the west,

south and east along the Ganges and Brahmaputra. Its

north-western limits were reduced m 1813, when the present

distnet of Malda was constituted Ihe erection of Bogra into

a separate jurisdiction in 1821 still further reduced its area;

and m 1832 the limits of Rajshahi were fixed by the constitution

of Pabna into an independent jurisdiction

The Division of Rajshahi is coextensive with northern

Bengal, from the Ganges to tiie mountains It comprises the
seven districts of Rajshahi, Dmajpur, Jalpaigun, Malda,
Rangpur, Bogra and Pabna Total area, 18,091 sq m Pop.

(1901) 9,130,072
RAKE (OE. racUj cognate with Du raak, Ger. Rechen,

from a root meaning to scrape together, heap up), an agricultural

and horticultural implement consisting of a toothed bar fixed

transversely to a handle, and used for the collection of cut hay,

grass, &c
,
and, in gardening, for loosening the soil, light weedmg

and levelling, and generally for purposes performed m agri-

culture by the harrow. The teeth of the hand-rake are of wood
or iron For the horse-drawn rake, a bar with long curved
steel teeth is mounted on wheels (see Hay and Haymaking)
The word ** rake ” has been used since the 17th century in the

sense of a man of a dissolute or dissipated character. This is a
shortened form of the earlier ** rake -hell,” apparently in

common use m the i6th century In military and navai use
“ to rake ” means to enfilade, to fire so that the shot may pass

lengthwise along a ship, a line of soldiers, entrenchments, &c
In the nautical sense of the projection or slope of a shipS bows
or stem or the inclination of a mast, the word is apparently

an adaptation of the Scandinavian raka^ to reach, in the sense

of reach forward

RAKbeZY^ the name of a noble Hungarian family, which in

the loth century was settled in the county of ZempMn, and
members of which played an important part m the history

of Hungary during the 17th century

Georgb I., prince of Transylvania (i59X“-i648), who began
his career as governor of Onod, was the youngest son of Sigis-

mund Rdk6czy (1544-1608), who shared in the msurrection of

Stephen Bocskay against the Emperor Rudolph H., and was for

a short time prince of rronsylvania. In i6r6 he married his

second wife, the highly gifted zealous Calvinist, Susannah
Lordntffy,Vho exercised a great influence over him. He then

took a le6wjing port m the rebellion of Gabriel Bethlen, who
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made him commandant of Kassa, and was elected prince of

Iransylvania on the 26th of November 1630 by the diet of

Segesvdr. He followed the policy of Gabriel Bethlen, based
on the maintenance of the political and religious liberties of the

Hungarians His alliance with Gustavus Adolphus of Sweden
tor that purpose was no secret at Vienna, where the court
estimated at their right value Riikoczy’s liypocntical assurances
of pacific amity On the 2nd of February 1644, at the sohcita-

sion of the Swedish and French ambassadors, and with the
consent of the Porte, he declared v/ar against the Emperor
Ferdinand III Nearly the whole of imperial Hungary was
soon in his hands, and Ferdinand, hardly pressed by the Swedes
at the same time, was compelled to conclude (Sept. 16, 1645)
with RcLkoczy the peace of Linz, which accorded full religious

liberty to the Magyars, and ceded to Rdkoczy the fortress of

Regec and the lokaj district On the death of Wladislaus IV
(1648) Rakoezy aimed at the Polish throne also, but died before
he could aicomplish his design His capital, G>ula FehervAr,
was a great Protestant resort and asylum

See Secret Corrc&po'ndence of the A^e of G'^o-'ge Rdkdczy I (Hung ),

ed Agoston Otvos (Klausenburg, 184S)
,
RakSezy's Correspondence

with Pazmany, Esierhazy, &c (Hung ), cd Antal Beke (Budapest,
1682) ,

Scindor Szilagyi, The Rakoczv Faunly in the j8th Century
(Hung )

(Pest, 1801)

George II
,
prince of Transylvania (1621-1660), was the

,

eldest son of George I and Susannah Lorantffy. He was
elected prince of Transylvania during his father’s lifetime

(Feb 19, 1642), and married (Feb 3, 1643), Sophia Bathory,
who was previously compelled by his mother to reject the

Roman faith and turn Calvinist On ascending the throne

(Oct II, 1648), his first thought was to realize his fathers

Polish ambitions With this object m view, he allied himself,

j '1 the beginning of 1649, with the Cossack hetman, Bohdan
( hmielnicki, and the hospoeJars of Moldavia and Wallachia

It was not, howc\cr, till 1657, as the ally of Gustavus Adolphus,

that he led a rabble of 40,000 scmi-sa\ages against the Polish

king, John Casimir He took Cracow and entered Warsaw
with the Swedes, but the moment his allies withdrew the

whole scheme collapsed, and it was only on the most humiliating

terms that the Poles finally allowed him to return to Tran-

sylvania Here (Nov 3, 1657) the diet, at the command of the

Porte, deposed him for undertaking an unauthorized war, but

m Januarv 16^8 he was reinstated by the Medgyes Diet Again
he was deposed by the grand vizier, and again reinstated as

if nothing had happened, but all in vain I he lurks again

invaded Transylvania and Rdkoczy died at Nagyvdrad of the

wounds received at the battle of Gyula (May 1660)
j

See Imre Bethlen, Life and Times of George Rahdezy IJ (Hung)
(T^agy-Enyed, 1829)

,
Life (Hung

)
m Sdndor Szilagyi’s Hungarian

Historical Biographies (Budapest, 1891)

Francis I
,
pnnee of Transylvania (1645-1676), was the only

son of George Rakoezy II and Sophia Bdthory He was elected

prince of Transylvania during his father’s lifetime (t'eh 18,

1652), but lost both crowTi and father at the same time, and
withdrew to the family estates, where, at Patak and Makovica,
he kept a splendid court His mother converted him to

(atholidsm, and on the ist of March 1666 he married Helen
Zrinyi In 1670 he was implicated in the Znnyi-Frangepdn
conspiracy, and only saved his life by the interposition of the

Jesuits on the payment of an enormous ransom

See Sdndor Szilagyi, Rdkdczy Famtlv in the lyth Century(Mxmg
,

)

(Pest, 1861)

Francis IT
,
pnnee of Transylvania (1676-1735), was born

at Borsi, Zempldn county, on the 27th of March 1676. Having
lost his father during infancy, he was educated under the

guardianship of his heroic mother, Helen Znnyi, m an ultra-

patnotic Magyar environment, though the Emperor Leopold I.

claimed a share m his tutelage. In 1682 his mother wedded
Imre Thokoly, Wflluo took no part m the education of RAkdezy,
but used him for his political purposes. Unfortunately his

stepfather’s speculations suffered shipwreck, and Rdkdczy lost

the greater part of his estates It is said that the imperialists

robbed him of 1,000,000 florins^ worth of plate and supported
a whole army corps out of his revenues (1683-85) As a child

of twelve he witnessed the heroic defence by his mother of

his ancestral castle of MunkAcs against Count Antonio Caraffa

(d 1693) On Its surrender (Jan. 7, 1688) the child was
transit ricd to Vienna that he might be isolated from the

Hungarian nation and brought up as an Austrian magnate
Cardinal Kollonics, the sworn enemy of Magyar sepaiatism,

now became his governor, and sent him to the Jesuit college

at Neuhaus in Bohemia In 1690 he completed his course at

Prague, and in 1694 he married Maria Amelia of Hesse-Rhein-
fels, and lived for the next few years on his Hungarian estates

At this time RAkbezy^s birth, rank, wealth and brilliant

qualities made him the natural leader of the ^fagyar nation

and his name was freely used in all the insurrections of the

period, though at first he led a life of the utmost circumspec -

tion (1697-1700) Hungary was then regarded at Vienna as a

conquered realm, whose naturally rebellious inhabitants could

only be kept under by force of arms. Kollonics was the supremi

ruler of the kingdom, and his motto was, “ Make of the Magyar
first a slave, then a beggar, and then a Catholic ” It was a

matter of life or death for the Magyars to resist such a reign of

terror and save the national independence by making Hungar}
independent of Austria as heretofore Rdkoczy and a few

' other patriotic magnates deeply sympathized with the suffer-

ings of the nation, and on the eve of the war of the vSpanish

Succession they entered into correspondence with Louis XIV
for assistance through one Longueval, a Belgian gc rural in

the Austrian service, who professed to be a friend of the

Rdkbczyans, who initiated him into all their seciets Longueval

betrayed his trust, and RAkbezy was arrested and imprisoned

at Eperjes His wife saved him from certain death by enabling

him to escape to Poland in the uniform of a dragoon officei

On the i8th of June 1703 he openly took up arms against the

emperor, most of whose troops were now either on the Rhine

or in upper Italy
,

but, unfortunately, the Magyar gentr\

stood aloof from the rising, and his ill-supportcd peasant levies

(the Kuruezes) were repeatedly scattered. Yet at first he had
some success, anc. on the 26th of September was able to write

to Louis XIV that the whole kingdom up to the Danube was

in his power He also issued his famous manifesto, Recrudescml

vulnera tnclytae gentts Ilungariae, to justify himself in the eyes

of Europe The battle of Blenheim made any direct help

from France impossible, and on the 13th of June 1704 his

little army of 7000 men was routed by the imperialists at

Koronco and subsequently at Nagyszombat. Want of arms

money, native officers and infantry, made, indeed, any per-

manent success m the open field impossible Nevertheless, in

May 1705, when the Emperor Leopold I was succeeded by

Joseph I
,
the position of RAkbezy was at least respectable

With the aid of several eminent French officers and engineers

he had drilled his army into some degree of efficiency, and had

at his disposal 52 horse and 31 foot regiments Even after the

rout of Pudmencs (Aug ii, 1705), he could put 100,000

men in the field In September 1705 he w^as also able to hold

a diet at Szbcsbny, attended by many nobles and some prelates,

to settle the government of the country.

RAkbezy, who had already been elected Prince of Transyl-

vania (July 6, 1704), now surrounded himself with a council

of state of 24 members The religious question caused him

especial difficulty An ardent Catholic himself, nine-tenths

of his followers were nevertheless stem Calvinists, and in his

efforts to secure them toleration he alienated the pope, who
dissuaded Louis XIV. from assisting him. Peace negotiations

with the emperor during 1705 came to nothing, because the

court of Vienna would not acknowledge the independence of

Transylvania, while France refused to recognize the rebels

officially till they had formally proclaimed the deposition of

the Habsburgs, which last desperate measure was actually

accomplished by the 6nod diet on the 13th of June 1707. This

was a fatal mistake, for it put an end to any hope of a com-

promise, and alienated both the emperor’s foreign allies and the
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maiority of the Magyar gentry, while from Louis XIV Rdk6czy I

only got 100,000 thalers, the Golden Fleece, and a promise
j

(never kept) that the Hungarians should be included in the

general peace. But into a direct alliance with Rakdezy the

French king would not enter, and Laszld Vet6si, Rdkdczy’s

envoy at Versailles, in 1708 advised his master to place no

further reliance on the French court. Shortly afterwards, at

irencsen (Aug. 3, 1708), Rdkoczy’s army was scattered to

the winds The rout of Trtnesen was followed by a general

abandonment The remnant of the host, too, was now thor-

oughly demoralized and dared not face the imperialists A
fresh attempt to renew the war in 1710 was speedily ruined by
the disaster ot Romhdny (Jan 22), and a desperate effort

to secure the help of Peter the Great also failing, Kdkoczy gave

up everything for lost, and on the 21st of February 1711 quitted

his country for ever, refusing to accept the general amnesty
conceded after the peace of Szatm/ir (see Hungary, History)

Tie lived for a time in France on the bounty of Louis XIV ,

hnally entering the Carmelite Order In 1717, with forty

comrades, he volunteered to assist the Turks against the

Austrians, but on arriving at Constantinople discovered there

was nothing for him to do He lived for the rest of his life

at the little town of Rodosto, where he died on the 8th of April

1735. His remains were solemnly transferred to Hungary in

i<^c7 at the expense of the state

See Ai'tofnographv of Pnnee Francis Rdkoczv (Hung) (Miskolcz,

iqo^)
,
K Jurkovich, 'Lhe Ltherahon WaY<i of Prince Francis Rdk6czy

(Hung) (13caztcrcz<.bdnya, 1903), S EudruUi, huruL' Notes, ryoo-
(Hung ) (Budapest. 1897) (R N B )

RALEIGH, SIR WALTER (c i552>-i6i8), British explorer,

poet and historian, was born probably in 1552, though the date

IS not quite certain His father, Walter Raleigh of Fardell, in

the parish of Cornwood, near Plymouth, was a country gentle-

man of old familv, but of reduced estate Walter Raleigh the

elder was three times married His famous son was the child

ot his third marriage with Catherine, daughter of Sir Philip

Champernown of Modbury, and widow of Otho Gilbert of

Compton By her first marriage she had three sons, John,
|

Humphrey and Adrian Gilbert Mr Raleigh had been com- 1

pellecl to give up living in his own house of Fardell His son
'

was born at the farmhouse of Hayes near the head of Budlcigh '

Salterton Bay, on the coast of Devonshire between Exmouth
j

and Sidmoutn. The name is written with a diversity excep- !

tional even in that age. Sir Walter, his father, and a half-
j

brother used different forms The spelling Raleigh was adopted i

by Sir Walter’s widow, and has been commonly used, though
i

there has been a tendency to prefer “ Ralegh ” m recent times

It was almost certainly pronounced “ Rawley ”

In 1568 he was entered as a commoner of Oriel College, Oxford,
but he took no degree, and his residence was brief In 1569 he
followed his cousin Henry Champernown,who took over a body of

English volunteers to serve with the French Huguenots From
|

a reference in his History of the World it has been supposed that
i

he was present at the battle of Jamac (13th of March 1569),
and it has been asserted that he was in Pans during the Massacre
of St Bartholomew in 1*572 Nothing, however, is known with
certainty of his life till February 157*5, when he was resident m
the Temple During his trial in 1603 he declared that he had
never studied the law , but that his breeding had been wholly
gentleman, wholly soldier.” In June 1578 his half-brother Sir

Humphrey Gilbert obtained a patent for six years authorizing

him to take possession of “ any remote barbarous and heathen
lands not possessed by any Christian prince or people ” The
gentry of Devon had been much engaged in maritime adventure
of a privateering or even piratical character since the reign of

Henry VIII. In the reign of Elizabeth they were the leaders in

colonial enterprises in conflict with the Spaniards in America
During 1578 Humphrey Gilbert led an expedition which was a
piratical venture against the Spaniards, and v/as driven back
after an action with them and the loss of a ship m the Atlantic

Raleigh acconiparlied his half-brother as captain of the “ Falcon,”
and was perhans with him in an equally unsuccessful voyage of

the following year Gilbert was impoverished by his ventures,

and Raleigh had to seek his fortune about the court In the

course of 1580 he was twice arrested for duels, and he attached

himself to the queen’s favourite, the earl of Leicester, and to

the earl of Oxford, son-m-law of Burghley, for whom he carried

a challenge to Sir Philip Sidney By the end of 1580 he was
serving as captain of a company of foot in Munster He took

an active part in suppressing the rebelhon of the Desmonds,
and in the massacre of the Spanish and Italian adventurers at

Smerwick m November His letters prove that he was the

advocate of a ruthless policy against the Irish, and did not
hesitiitc to recommend assassination as a means of getting rid

of their leaders

In December 1581 he was sent home with despatches, as his

companyhad been disbanded on the suppression of the Desmonds
His great fortune dates from his arrival at court where he was
already not unknown Raleigh had been in correspondence with

VValsingham for some time fhe romantic stories told by Sir

Robert Naunton in the Fraguienia RegaliUy and by Fuller m his

Worthies, represent at least the mythical truth as to his rise into

fa\our It IS quite possible that Raleigh, at a time when his

court clothes represented “ a considerable part of his estate,”

did (as the old story says) throw his mantle on the ground to

help the queen to walk dry-shod over a puddle, and that he

scribbled verses with a diamond on a pane of glass to attract

her attention, though we only have the gossip of a later genera-

tion for our authority It is certain that his tall and handsome
person, his caressing manners and his quick wit pleased the

queen The rewards showered cn him weic out of all proportion

to his services m Ireland, which had not been more d^tinguished

I

than those of many others In March 1^82 he was granted a

reward of £100, and the command of a company, nominally

I

that he might be e;cercised in the wars, but in reality as a form

I

of pension, since he was allowed to discharge his office by deputy

i

and remained at court In February 1 583 he w^as included m the

i

escort sent to accompany the duke of Anjou from England to

i h landers In 1*583 the queen made him a grant of Durham
House in the Strand (London), the property of the see of Durham,
which had however been used of late as a royal guest-house
In the same year the queen’s influence secured him two beneficial

leases from All Souls, Oxford, which he sold to his advantage,

and a patent to grant licences to “ vintners,”—that is, tavern

keepers This he subleased, and when his agent, one Browne,

cheated him, he got the grant revoked, and reissued on terms

which allowed him to make £2000 a year In 1384 he had a

licence for exporting woollen cloths, a lucrative monopoly which

made him very unpopular vuth the merchants He was knighted

in 1584 In 1585 he succeeded the carl of Bedford as Warden
of the Stannaries Raleigh made a good use of the great powers

which the wardenship gave him in the mining districts of the

west He reduced the old customs to order, and showed him-

self fair to the workers In 1586 he received a grant of 40,000

acres of the forfeited lands of the Desmonds, on the Blackwater

I in Ireland He was to plant English settlers, which he en-

deavoured to do, and he introduced the cultivation of the potato

I

and of tobacco In 1587 he received a grant in England of

I

part of the forfeited land of the conspirator Babington

1
During these years Raleigh was at the height of his favour

j

It was the policy of Queen Elizabeth to have several favourites

at once, lest any one might be supposed to have exclusive

I

influence with her Raleigh was predominant during the

penod between the predominance of Leicester and the rise of

the earl of Essex, who came to court in 1587 It is to be noted

that Elizabeth treated Raleigh exclusively as a court favourite,

to be enriched by monopolies and grants at the expense of hi'r

subjects, but that she never gave him any great office, nor did

i she admit him to the council Even his post of captain of the

i Guard, given in 1587, though honourable, and, to a man who
would take gifts for the use of his influence, lucrative, was

I

mainly ornamental His many offices and estates did not

I monopohz^J the activitv of Raleigh The patent given to his

half-brother Sir Humphrey Gilbert was to run out in i <584 To
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avert this loss Raleigh, partly out of his own pocket and partly

by securing the help of courtiers and cq>itali^s, provid^ the

means for the expedition to Newfoundland in 1583, in which

Gilbert, who had been reduced to sell “ the clothes off his

wife^s back ’’ by his previous misfortunes, &iaUy perished. Sir

Humphrey's patent was renewed m favour of Sir Walter in

March 1584
Raleigh now began the short senes of ventures in colonization

which l»ve connected his name with the settlement of Virginia.

It has often been said that Raleigh showed a wise ongwiality

in his ideas as to colonization. But m truth the patent granted

to him, which gave him and his heirs the propnetary right

over all territory they occupied subject to payment of one-fith

of the produce of all mines of precious metals to the crown,

IS drawn closely on Spanish precedents. Nor was there any
originality in hjs desire to settle English colonists, and encourage

other industries than mining. Ihe Spaniards bad pursued

the same aim from the first In April 1584 Raleigh sent out
two captains, Philip Amadas and Arthur Barlowe, on a voyage
of exploration I'hey sailed by the Canaries to Florida, and
from thence followed the coast of North America as far as

the inlet between Albemarle and Pamlico sounds in the modem
state of North Carolina. The name of Virginia was given to

a vast and undefined territory, but none of Raleigh’s captains

or settlers reached the state of Virginia. In the same year

he became member of parliament for Devonshire, and took

the precanUoB to secure a parliamentary confirmation of his

grant. Hui first body of settlers, sent out in 1585 under Sir

Richard Greoville, landed on what is now Roanoke Island

m North Carolina Sir R Grenville showed himself mamly
mtent on taking prizes, going and coming. The settlers got

on bad terms with the natives, despaired, and deserted the

colony when Sir Francis Drake visited the coast m 1586

Attempts at colonization at the same plac^ m 1586 and 1587

proved no more successful (see North Carolina), and m
£589 Raleigh, who represented himself as having spent £40,000

on the venture, resigned his rights to a company of merclmnts,

preservmg to himself a rent, and a fifth of whatevei gold might

be discovered.

After 1587 Sir Walter Raleigh was called upon to fight for

his place of favourite with the earl of Essex (see Essex, 2nd

Earl of). During the Armada year 1588 he was more or less

in eclipse. He was m Ireland for part of the year with Sur R.

Grenville, and was employed as vice-admiral of Devon m
looking after the coast-defences and mihtia levy of the county.

During this year he received a challenge from Essex which did

not lead to an encounter. In 1589 he was agam in Ireland.

He had already made the acquaintance of Edmund Speneer

and now visited him at his house at Kilcolman. It was by
Raleigh’s help that Spenser obtained a pension, and royal aid

to publish the first three books of the Faene Queen The
exact cause of Raleigh’s partial disgrace at court is not known,

but It was probably due to the queen’s habitual policy of check-

ing one favourite by the promotion of another. In 15S9 he

accompanied the expedition to the coast of Portugal, which

was intended to cause a revolt agamst King Philip II , but

failed completely. In 1591 he was at the last moment forbidden

to take part m the voyage to the Azores, and was replaced by his

cousm Sir R. Grenville, whose death m action with the Spaniards

was the subject of one of Sir Walter’s most vigorous pieces of

prose writing In 1592 he was agam at sea with an cxpiediUon

to intercept the Spanish trade, but was recalled by the queen.

The cause of his recall was the discovery that he had seduced

one of her maids of honour, Elizabeth Throgmorton. Raleigh

denied m a letter to Robert Cecil that there was any truth in

the storu't, of a marriage between them. On his return he was
put mto the 'Power, and if he was not already married was
married there. To placate the queen he made a fantastic

display of despair at the loss of her favour. It must be remem-
bered that the n».ids of honour could not marry without

tlie consent of the queen, which Elizabeth was always most
reluctant to give and would be particularly unwillmg to give

when the husband was an old favourite of her own Raleigh
proved a good husband and his wife was devoted to him through
life. As the ships of the expedition had taken a valuable prize,

the Portuguese carrack Madre de Dios,*’ and as there was a
dispute over the booty, he was released to superintend the
distribution. He had be^ a large contributor to the cost of

the expedition, but the queen, who sent only two ships, took
the bulk of the spoil, leaving him barely enough to cover his

expenses.

Raleigh now retired from court to an estate at Sherborne in

Dorsetshire, which just before his disgrace he had extorted from
the bishop of Sahsbury, to whose sec it belonged, by a most
unscrupulous use of the royal influence, A son was born to him
here in 1594, and he kept up a friendly correspondence with Sir

Robert Cecil, afterwards earl of Salisbury, the secretary of state.

But a life of constant retirement was uncongenial to Raleigh,

and as his profuse habits, together with the multiplicity of

his interests, had prevented him from making any advantage
out of his estates m Ireland, he was embarrassed for money.
In 1595 he therefore sailed on a voyage of exploration with a
view to conquest, on the coast of Souui Amcnca 'Phe object

was undoubtedly to find gold mines, and Raleigh had heard the

wild stories of El Dorado which had been current among the

Spaniards for long. His account of his voyage. The Discovert

e

of Guiana, published on his return, is the most brilliant of all the

Elizabethan narratives of adventure, but contains much manifest

rc®nana\ It was received with incredulity He was now the

most unpopular man m England, not only among the courtiers,

but m the nation, for his groc d, arrogance and alleged scepticism

m religion In 1590 he was named with the poet Marlowe and
others as an atheist At court he was not at first received

The share he took m the capture ot Cadiz m 1 596, where he was
senously wounded, was followed by a restoration of favour at

court, and he was apparently reconciled to Essex, whom he
accompanied on a voyage to the Azores in 1597. This co-

operation led to a renewal of the quarrel, and I^leigh, as the

enemy of Essex who was the favourite of the soldiers and the

populace, became more unpopular than ever In t6oo he

obtained the governorship of Jersey, and m the following year
took a part m suppressing the rebellion of Essex, at whose
execution he presided as captain of the Guard In 1600 he sat

as member for Penzance in the last parliament of Elizabeth’s

reign. In parliament he was a steady friend of religious tolera-

tion, and a bold critic of the fiscal and agrarian legislation of the

time

The death of the queen and the accession of James I. were

ruinous to Raleigh James, who looked upon Essex as his

partisan, had been prejudiced, and Raleigh’s avowed desire for

the prolongation of the war with Spam was utterly against the

peace policy of the king. Raleigh was embarrassed for money,
and had been compelled to sell his Insh estates to Richard

Boyle, afterwards ist earl of Cork, in 1602. He was expelled

from Durham House, wluch was reclaimed by the bishop,

dismissed from the captaincy of the Guaid, deprived of his

monopolies, which the lung abolished, and of the government of

Jersey, In hjs anger and despair he unquestionably took some
part in the complication of conspiracies which arose in the first

months of James’s reign, and was committed to the Tower on

the 19th of July 1603. Here he made what appears to have
been an insincere attempt to stab himself, but only inflicted a
small wound. His trial at Winchester, November 1603, was
conducted with such outrageous unfairness as to shock the

opinion of the time, and his gallant bearing m face of the

brutality of the Attorney-General, Sir Edward Coke, turned

public opinion m his favour. It is now impossible to reach the

truth, but on the whole it appears probable that Raleigh was
cogmzant of the conspiracies, though the evidence produced

agamst him was insufficient to prove his guilt. Much was kept

back by the council, and the jury was influenced by knowing
that the council thought him guilty.

The sentence of death passed on Raleigh, and others tried

at about the same tune, was m most cases not carried out.
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Raleigh was sent to the Tower^ where he remained till the

19th of March 1616. His estate of Sherborne, which he had
transferred to his son, was taken by the king, who availed

himself of a technical irregulanty m the transfer. A sum of

^8000 offered m compensation was only paid m part. Raleigh’s

confinement was easy, and he appli^ him^f to chemical

cxpeiiments and hterature. He had been known as one of

the most poetical of the mmor lyric poets of an age of poetry

from his youth. In pnson he composed many treatises, and
the only volume of his vast History of the World published.

He also invented an elixir which appears to have been a very

formidable quack stimulant. Hope of release and of a renewsd

of activity never deserted him, and he strove to reach the ear

of the king by appealing to successive ministers and favourites.

At last he secured his freedom in a way discreditable to all

concerned. He promised the king to find a gold mine in Guiana
without trenching on a Spanish possession It must have been

notorious to everybody that this was impossible, mid the

Spanish ambassador, Gondomar, warned the king that the

Spaniards had settlements on the coast The kmg, who was
in need of money, replied that if Raleigh was guilty of piracy

he should be executed on his return. Raleigh gave promises

he obviously knew he could not keep, and sailed on the 17th of

March 1617, relying on the chapter of accidents, and on vague

intrigues hehadcnteredmtom Savoyand France. Theexpedition,

on which the wreck of his fortune was spent, was ill-appomled

and ill-manned It reached the mouth of the Orinoco on the

last day of 1617. Raleigh was ill with fever, and remained at

Trinidad. He sent five small vessels up the Orinoco under his

most trusted captain, Lawrence Keymis, witti whom went his

son Walter and a nephew. The expedition found a Spanish

settlement on the way to the supposed mine, and a fight ensued
m which Su* Walter’s son and several Spaniards were killed

After some days of bush fighting with the Spaniards, and of

useless search for the mine, Keymis returned to Sir Walter

with the news of his son’s death and his own utter rum. Stung
by Raleigh’s reproach Keymis killed himself, and then after

a miserable scene of recriminations^ hesitations and mutiny,
the expedition returned home. Raleigh was arrested, and in

pursuance of the kmg’^ promise to Gondomar was executed

under his old sentence on the 29th of October 161S During his

confinement he descended to some unworthy supplications and
devices, but when he knew his end to be inevitable he died with
serenity and dignity. His wife survived huaa, and he left a son,

Carew Raleigh His enmity to Spain made him a popular hero.

AurHORixias.—An edition of his Works m eight volumes was
published m London in 1829 It contains a Life by Oldys and
Birch, written with all the kno^vlcdge then available, A Life of
Sir Walter JlsUtgh -(London, 1806, 2nd cd ) was much used by
Soutliey in his biography of Sir Walter Raleigh m voL iv of The
British Admirals m the Cabsmt Cyclopaedia (London, 1837) Two
biographies smpeared simultaneously, Life of Walter iialci^h by
J A Saint John, and Life of Sir Walter Raleigh by E Edward
(London, 1868) Mr Edwards's work is in two volumes, of which
the second contains the correspondence, and is stiU thebest authority.
Smaller lives, which m some cases contain new matter, are Riosc
by E W Gosse, " Raleigh " m llnglish Worthies (1886) ,

W,
Stebbing, Sir W RaUigh (London, 1891, and 1899) Martin Iliunc,
Sir Wcuter Raleigh (London, 1897) ;

and H de $Wlmcourt, Great
Ralegh (1908). For special episodes soe Sir John Pope Honnessy,
Sir Walter Raleigh in Ireland (London, 1-8831, and T N Brushfield.
Ualeghana (Ashburton, 1896) Two separate editions of Raleigh's
poems have been published. Poems, with hiqgraphy and critical

introduction by Sir K Brj^ges (London, 1813), and Poems of Raleigh
mth those of Sir H, oditcd by J. Hannah (London, 1892I
S R Gardiner made a careful examination of the events of R^delghu
life after 1603 in his History of England from the Accession of James /.

to the Outbreak of the Civil War (1883-84) 0 H.)

RALBIGH, the capital of North Carolina, USJi , and the
county-seat of Wake county, about 145 m. N. by W. of Wil-
mibgtom Pop. (i89«>) 12 ,^7^ ; (1900) 13,643, of whom 5721
were negroes

, {1906, estimate) 14,^25. Area 4 sq. m. It is

served by Ibe S^thera, the Seaboard Air Line, the Raleigh &
Southport, and the Norfolk Southein railways. The city

lies about 360 ft. above sea^evel on groisnd sloping gently
in all directions from its centre, where there is a teauuful park

of 4 acres known as Union Square, m which is the State

Capitol and from which extend four broad streets On the
western border of the aty is Pullen Park (about 40 acres),

including the campus of the College of Agriculture and Mechanic
Arts ;

it was named in honour of the donor, R. Stanhope Pullen,

who was also a benefactor of the college. The State Capitol

(1840) IS surmounted by a dome and modelled to some extent

after the Parthenon and other buildings of ancient Greece

,

the first Capitol (begun in 1794) was burned in 1831 In the

vicinity are the Governor’s Mansion, the Supreme OMirt Budd-
ing, tte State Library, the building of the State Department of

Agnculture, housmg State Museum (of geology, mineralogy,

agriculture and horticulture, botany, zook^, ethnology, 8:c ),

and the Post Office. Else3vhcre are the County Court House,

the State Hospital for the Insane (1856), founded through the

efforts of Dorothea Lynde Dix, situated on Dix Hill and having

m connexion with it a colony for epileptics
;
a state school for

white blind, deat and dumb (1845), A state institute for

negro deaf mutes and blind (1867) ,
the state penitentiary (with

a department for the criminal insane)
;
a National Cemetery and

a Confederate Cemetery
,
a Methodist Orphanage (1900) and a

Roman Catholic Orphaimge, the St Luke’s Home for old ladies

(189'; ;
under the King’s Daughters), a State (Confederate)

Soldiers’ Home (1891), and three private hospitals and the Rex
public hospital (1909) Raleigh is the seat of the North Carolina

College of Agriculture and Mechanic Arts (1889), in connexion
with which IS an agricultural experiment station

; of three

schools for girls—Peace Institute (Presbyterian, 1857), St Mary’s
School (Protestant Episcopal, 1842) and Meredith Cc41ege

(Baptist, 1891) ;
of the medic^ department of the University

of North Carolina; and of two schools for negroes—Shaw
University (Baptist, 1865), with 530 students m 1908-1909,
and St Augustme’s School (Protestant Episcopal, 1S68), a
training sch^l, with 466 students m 1908-1909. In 190B the

State Library (founded 1841) contained 39,000 volumes, the

Supreme Court Librarj’^ (founded 1870) about 17,000 volumes

and the Ohvia Raney pubhe library (founded 1901) 9250
volumes The city is see of a Protestant Episcopal bishop

The principal industrial mterests are trade m l^f tobacco and
cotton raised in the vicinity, and the manufacture of cotton

goods, phosphate fertilizers, foundry and machine-shop products,

wooden-ware, &c The Seaboard Air Line and the Raleigh &
Southport railways have repair shops here In 1905 the factory

product was valued at $1,086,671, 14 7% more than m 1900.

Electric power is conveyed to the city from Buckhom Falls, on
the Cape Fear nv^, about 26 m. south of Ralegh, and from

Milbumie on the Neuse river, 6 m. distant.

In 1788 the site of the city, then known as Wake Court House,

was chosen for the capital of the state
;
and m 1 792 the city was

laid out and named in honour of Sir Walter Raleigh. In 1794
the state legislature met here for the first time. Raleigh was
moorporated in 1795 and was reinoorporated in 1803 ;

its

present charter dates from 1899. General William T. Sherman’s
army, on its inarch through the Carolinas, passed through the

erty on the 13th of April 1865. Raleigh was the buthplace of

President Andrew Johnson ,
the house m which he was bom

has been removed to PuBen Park. By on extension of its

boundaries the city nearly doubled its area and increased its

populatioa in 1907.

RALPH (d. 1122), archbishop of Canteifrury, called Ralph
de Turbine, or Ralph d’Escures from his feiher’s estate of

Escures, near S6ez m Normandy, entered the abbey of St

Martin at S6ez in 1079, years later became abbot of this

house Soon afterwards he paid a visit to England, where his

half-brother, Seffnd Pdochtn, was bishop of Chichester, and
in 1100 be took refuge in England from the violence of Robert

of Belesme, passing some time with his friends St Anselm and
GundulL In March 1108 he succeeded Gundulf as bishop of

Rochester. After Anselm’s death m April 1109 Ralph acted as

administrator of the see of Canterbury until April 1 1 14, when
he was chosen archbkhop at Windsor. In this capacity

he was very assertive of the rights of the archbishop of Canter-
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bury and of the libertiis of the English church He claimed
j

authority in Wales and Scotland, and he refused to consecrate

Ihurstan as archbishop of York because the latter prelate

declined to profess obedience to the archbishop of Canterbury I

This step involved him in a quarrel with the Papacy, and he
|

visited Rome, but was unable to obtain an interview with pope
j

Paschal IL, who had left the city. In spite of peremptory
|

oidtrs from Pa'jchal’s successors, Gclasius 11 and Calixtus IL,

the archbishop still refused to consecrate Thurstan, and the

dispute was unsettled when he died on the 20th of October T122

RALPH D£ GUADER, earl of Norfolk (fl 1070), was the son i

of a Norman who had held high positions m East Anglia,

perhaps that of earl, m the reign of Edward the Confessor

\c, 1055) His son Ralph fought on the Norman side at Hastings,

and was made earl of Norfolk by William the Conqueror In

1075 the king’s refusal to sanction his marriage with the sister

of Roger, carl of Hereford, caused the two carls to revolt They
were easily defeated, though Ralph sent to Denmark for ships

and went there himself to fetch them Ralph forfeited his

English lands, and took refuge in Brittany on his wife’s estate

In 1076, having plotted against Duke Hoel of Brittany, he was
besieged at Dol, and the Conqueror came to HoePs aid

;
but

Ralon finally made his peace Both he and his wife took part

m the first crusade (1099), and died on the road to Palestine

RALPH OF COGGESHALL (d. after 1227), English chronicler,

was at first a monk and afterwards sixth abbot (1207-1218) of

Coggeshall, an Essex foundation ot the Custercian order Ralph
lumself tells us these facts

,
and that his resignation of the

abbacy was made against the wishes of the brethren, in conse-

quence of his bad health. He took up and continued SLChrontcon

Angltcanum belonging to his house
,

the original work begins

at 1066, his own share at 1187 He hoped to reach the year

1227, but his autograph copy breaks off three years earlier

Ralph makes no pretensions to be a literary artist Where he

had a written authority before him he *vas content to reproduce
j

even the phraseology of his original At other times he strings 1

together in chronological order, without any links of connexion,

the anecdotes which he gathered from chance visitors Unlike
“ Bcnedictus and Roger of Hoveden, he makes little use of

documt nts
,

only three letters are quoted in his work On
the other hand, the corrections and erasures of the autograph

,

show tliat he took pains to verify his details , and his inform- >

ants are sometimes worthy of exceptional confidence 'i'hus ,

he vouches Richard’s cluplain Anselm for the story of the

king’s capture by Leopold of Austria The tone of the chronicle

IS usually dispassionate
,

but the original text contained some
personal strictures upon Prince John, which are reproduced

m Roger of Wendover. Ihe admiration with which Ralph
regarded Henry II. is attested by his edition of Ralph Niger’s

chronicle, here, under the year 1161, he replies to the in-

temperate criticisms of the original author. On Richard L
the abbot passes a judicious verdict, admitting the great

qualities of that king, but arguing that his character degener-

ated Towards John alone Ralph is uniformly hostile
,

as a

Cistercian and an adherent of the Mandeville family he could

hardly be otherwise Ralph refers in the Chronicon {s a 1091)

to a book of visions and miracles which he had compiled, but

this IS no longer extant. He also wrote a continuation of

Niger’s chionicle, extending from 1162 to 1178 (printed in R.
,

Anstruther’s edition of Niger, London, 1851), and short annals

irom 1066 to 1223

The autograph manuscript of the Chrontcon angltcanum is to be
foiind m the British Museum (Cotton, Vespasian D X

)
The same

volume contains continuation of Ralph Niger Ihe Chrontcon
ietrue sanctae, forinerjlv attributed to Ralph, 13 by another hand

,
|

it was among the screes on which he drew for the Chrontcon
j

angltcanum The sotallcd Ltbellus de mottbus anglicants sub rege
\

Johanne (printed byi Martene and Durand, Ampl CottecUo, v
pp 871-882) is mein&y an excerpt from the Chrontcon angltcanum
Ihis latter work was edited for the Rolls senes m 1875 by J
Stevenson (TI W C D

)

RAM» PIERRE FRAN901$ XAVIER DE (1894-1865),

Belgian ehurchftftin and historian, was bom at Louvain in

1804. He took orders early, and was appointed professor of

poetry at the seminary of Malines, and archivistc of the dioccsc

During the years immediately before the revolution of 1830,

Ram, who was much influenced by Lamennais, was active in

bringing about a coalition of Liberals and Catholics against tho
Dutch government established by the Powers on the fall cl

Napoleon, and m endeavouring to give a democratic character

to the policy of his church He declined to stand as a member
of the Belgian assembly, and applied himself wholly to teaching
and to editing or composing historical books. As professor of

philosophy at Malines he succeeded in bringing about the

foundation of the Catholic university, which was transferred to

Louvain m 1834 He was rector of the university till his death

in 1865.
Uic best known of his publications is the Documents relatijs au\

troubles du pays de Ltdge 1433-1^05

>

published by the Contimsston
royale de I'llistoire de Belgique (Brussels, 1844) A Notice sur la vte

et les travaux deMgr P F X dei^ani, by ] J Thonisscn, will be found
in the Annuaire de VAcademic rovale de Belgique (Brussels, t866)

I

RAM, a male sheep, one kept for breeding purposes in domes
tication and not castrated, as opposed to the castrated “wether”
(see Sheep) For the ram as one of the signs of the zodiac,

i

sec Aries The woid may be connected with O.Nor raynme
^

\

strong, or with Sansk ram^ to sport The butting propensities

I

of the ram have given rise to the many transferred senses of the

j

word, chief and earliest of which is that of a battering imple-

ment used before the days of cannon for beating in the gates

and breaching the walls of fortified places (see Batti-rino

Ram) Many technical uses of the term have been developed
from this, e g the weight of a pile-driving machine, the piston

of a hydraulic press and other machines or portions of machines
worked by watei power (see Hydraulics) The ancient war-
vessels were fitted with a beak (Lat rostrum^ Gr oc/SoXoi),

projecting from the bows, and used to ram or crush in the

sides of an opposing vessel
,

for the development of this m the

modern battleship, see Ship

RAMAPAN, the month of the Mahommed.xn year in which
absolute fasting from dawn to sunset is required The law

is laid down in Koran 11 179-184, and is as follows * A fast

had always been a part of religion In Islam it was to fall

in this month because in it the Koran was revealed, and it

was holier than the others It was to begin when the new
moon was actually seen, and last until sight of the next new
moon ,

to extend each day from the time when a white thread

could be distinguished from a black one and until nightfall

,

to be absolute in that time as to food, drink, women The
daytime should be passed, by preference, in retreat {i *ttkdj)

in the mosque m pious exercises , during the night all other-

wise lawful tilings to be lawful. The sick and those on a

journey might be excused, but should fast thereafter an
equivalent number of days Unexcused breaking of the fast

might be atoned for by feeding of the poor. The last ten days

of the month are regarded as especially sacred
,

these Mahomet
himself used to pass in retreat. In the course of them falls the
“ Night of Decree,” or “ of Power ” (Koran xc i), but its

exact date is not known On it intercourse between heaven
and earth is peculiarly open, and many wonders take place.

Fasting in Ramaejan is reckoned one of the five pillars, or

absolute requirements, of Islam. It is followed by the Lesser

Festival, the first three days of the month Shauwal (see

Bairam). Naturally, during it all the activities of life are

reduced to a minimum, and those who can afford it turn night

into day as much as possible.

For details see Hughes, Dictionary of Islam, 533 ff
,

Sell, Fatih of

Idam, 27911 ,
Sprengcr, Leben Mohammads, m 56 ff

;
Snouck

Hurgronje, 51, 77 ff
,
Meakin, TJie Moors, 247 ff

;
Juvnboll,

De Mohammedaansche Wet, 10^ & (D B Ma )

RAMBAUD, ALFRED NICOLAS (1842-1905), French his-

torian, was bom at Besan^on on the 2nd of July 1842. After

studying at the fecole Normale Sup6rieure, he completed his

studies in Germany. He was one of that band of young

scholars, among whom were also Ernest Lavisse, Gabritn

Monod and Gaston Pans, whose enthusiasm was aroused by
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the principles and organization of scientific study as applied

be>ond the Rhine, and who were ready to devote themselves

to their cherished plan of remodelling higher education m
France. He was appointed ‘‘ repettteur ’’ at the ficole

des Hautes ^)tudes on its foundation in 1868 His researches

were at that time directed towards the Byzantine period of

the middle ages, and to this period were devoted the two
theses which he composed for his doctorate in letters, De
hyzanttno hippodromo et ctrcenstbus factiontbus (revised in French

for the Revue des Deux Mondes, under the title of “ Le monde
byzantin, le sport et Thippodrome,” 1871), and VEmptre grec

au A‘ Steele
y
Constantin Porphyrogenete (1870). This latter

work IS still accepted as a good authority, and caused Rambaud
to be hailed as a master on the Byzantine period

,
but with

the exception of one article on Digenis Akritas, in the Revue

des Deux Mondes (1875), and one other on Michael Psellos,

m the Revue hisionque (vol. 111 , 1876), Rambaud’s researches

were diverted towards other parts of the East. The Franco-

German War inspired him with the idea for some courses of

lectures which developed into books : La domination franfatse

en ALlemagne , les Fran(ais sur le Rhin, iyQ2-lSo4 (1873)
and UAllentagne sous Napoleon I 1804-1811 (1874) He
watched attentively the role played b}^ Russia, and soon
observed how much to the interest of France a good entente

vvith this power would be. He accordingly threw himself

into the study of Russian history, staying in Russia in order
to learn its language, institutions and customs On his return,

he published La Russie 'piquCy a study of the heroic songs

(1876), a short but excellent Htstotre de la Ru^ste deptits Les

ongines jusqu^d Vannee i8yy (1878 ,
5th ed

, 1900), Fran^ais
(t Russes, Moscou et Sevastopol 18 12-18^4 (1876 , 2nd ed

,

1881), and finally the two important volumes on Russian
diplomatic history m the Recuetl des instructions donnees aux
amhassadeuYs (vols. vii. and ix

,
i8go and iSgi) He was not

improbably moved by considerations of foreign policy to

publish his Russes et Prusstens, guerre de Sept Ans (i89t5), a
popular work, though based on solid research After teaching
history in the Faculties of Arts at Caen (1871) and Nancy
(1873), he was called to the Sorbonne (1883), where he was
the first to occupy the chair of contemporary history By
this time he had already entered into politics

,
he had been

cUcj du cabinet of Jules Ferry (1879-1881), though this did not
distract him from his literary work It was under these

conditions that he composed his Hisioire de la civilisation

fian^aise (2 vols
, 1885, 1887 ,

9th ed , 1901) and his Htstotre

de la civilisation contemporaine en France (1888 ,
new ed.

entirely revised, rgo6), and undertook the general editorship

of the Histoire generate du IV* siecle jusqu^d nos jours The
plan of this great work had been drawn up with the aid of Ernest
Lavisse, but the entire supervision of its execution was carried

out by Rambaud He contributed to it himself some interesting

chapters on the history of the East, of which he had a thorough
Icnowledge In 1885 Rambaud published, in collaboration
with J B Bailie, a French translation of J R. Seelev’s

Expansion of England, and in the preface he laid great emphasis
on the enormous increase of power brought to England by
the possession of her colonies, seeing in this a lesson for France
He was anxious to see the rise of a “ Greater France,” on the
model of ‘‘ Greater Biitain,” and it was with this idea that he
undertook to present to the public a series of cssavs, written
by famous explorers or political men, under the title of La
France coloniale, histoire, gSographie, commerce (1886 ,

6th ed ,

1893) Having become senator for the department of Doubs
(1895-1902), Rambaud held the position of minister of Public
Instruction from 1896 to 1898, ana in that capacity endeavoured
to^carry on the educational work of Jules Ferry, to whose
memory he always remained faithful. He dedicated to his

former chief a book {Jules Ferret, 1903), which is a valuable
testimony to the efforts made by France to organize public
education and found a colonial empire

,
but this fidelity also

won him some enemies, who succe^ed for some time in pre-
venting him from becoming a member of the Institute He

i was finally elected a member of the Academic des Sciences

Morales et Politiques on the nth of December 1897, place
of the due d’Aum^e, of whose life he wrote an account (vol. xxii.,

2nd series, of the Memoires of this academy). His many
interests ended by wearmg out even his robust constitution,

and he died at Paris on the loth of November 1905.

See the notices by Ernest Lavisse in the Revue de Pans for
January 15th, 1906, and Gabriel Monod m the Revue htstonque
(vol xc

, pp 344“34«)

RAMBERT, EUGENE (1830-1886), Swiss author, was bom
at Sales near Swiss Clarens on the 6th of April 1830, the eldest

son of a Vaudois schoolmaster, from whom he received his

education When m 1845 his father lost his post, owing to

the religious disputes, Rambert became a teacher in Pans,
and later a tutor m England and at Geneva. When the affairs

of the family improved, Rambert was able to pursue his studies

for the ministry, but he was more attracted by literature, and
in 1845 became professor of French literature at the academv
of Lausanne, and in i860 at the Federal polytechnic school at

Zurich, where he remained till i88i, when he again became
professor at Lausanne. His pnncipal work, Les Alpes suisses

(5 vols
, 1866-1875 ,

republished with large additions, according

to his own scheme, in 6 vols., 1887-1889),is a mme of miscellaneous

information on the subject He also published several volumes
of poetry, as weli as a volume entitled t.cnvatns nahonaux

(1874, republished 1889), and biographies of the pietist Vinet

(1875), of the poet Juste Olivier (1879) and of the artist Alexandre
Calame (1883) He died on the 2ist of November 1886.

Rambert’s Derm^res Poesies v,erc edited (1003) by Henri Wainerj^,
whose Fue^ne Rambert (Lausanne, 1890) contains a critical estimate

(W A B C)

RAMBOUILLET, CATHERINE BE VIVONNE, Marquise
DE (1588-1665), a lady famous in the literary history of France,

was bom m 1588 She was the daughter and heiress of Jean de
Vivonnc, marquis of Pisan 1, and her mother Giulia was of the

noble Roman family of Savclli. She was married at twelve

years old to Charles d’Angennes, vidame of Le Mans, and after-

wards marquis of Rambouillct The young marquise found the

coarseness and intrigue that then reigned in the French court

little to her taste, and after the birth of her eldest daughter,

Julie d^Angennes, m 1607, she began to gather round her the

circle afterwards so famous She established herself at the

Hotel Pisani, called later the Hotel de Rambouillet, the site of

which is close to the Grands Magasins du Louvre Mmc de
Rambouillet took great trouble to arrange her house for purposes

of reception, and devised suites of small rooms where visitors

could move easily, and could find more pnvacy than in the large

reception rooms of the ordinary house The hotel was rebuilt

on these lines in 1618 It mainrained its importance as a social

and literarv centre until 1650 Almost all the more remarkable

personages in French society and Freni h literature frequented

it, especially during the second quarter of the century, when it

was at the height of its reputation There is abundant testi-

mony to Mme de RambouillePs beauty, though no portrait of

her IS known to exist Her success as a hostess was due to many
causes Her natural abilities had been carefully trained, but

were not extraordinary Many people were, however, like

herself, disgusted with the intrigues at court, and found the

I

comparative austerity of the Hotel de Rambouillet a welcome

change The marquise had genuine kindness and a lack of

prejudice that enabled her to entertain on the same footing

princes and princesses of the blood royal, and men of letters,

while among her intimate friends was the beautiful Angelique

Paulet 'fhe respect paid to ability m her salon effected a great

advancement in the position of French men of letters More-

over, the almost uniform excellence of the memoirs and letters

of 17th-century Frenchmen and Frenchwomen may be traced

largely to the development of conversation as a fine art at the

Hotel Rambouillet, and the consequent establishment of a

standard of clear and adequate expression. Mme de Rambouillet

was knoyrn as the ‘‘ incomparable Arthinice,” the name being

an anagram for Catherine, devised by Malherbe and Racan.

XXTT eS a
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Among the more noteworthy incidents in the story of the Hotel

are the sonnet war between the Uranistes and the Jobistes

—

partisans of two famous sonnets by Voiturc and Benseragtv-and

the composition by ali the famous poets of the day of the

Gutrlande de Julte^ a collection of poems on different flowers,

addressed in 1641 to Julie d’Angennes, afterwards duchesse de

Montausier. Julie herself was responsible for a good deal of

the preciosity for which the Hotel was later ridiculed Charles

dc Sainte Maure who became m 1664 due de Montausier, had

been wooing her for seven years when he conceived the idea

of the famous garland, and she kept him waiting for four years

more.

The PrmeuseSf who are usually associated with Molidre’s

avowed cancatures and with the extravagances of Mile de

Scud^ry, but whose name, it must be remembered, Madame de

S6vign^ herself was proud to bear—insisted on a ceremonious

gallantry from their suitors and friends, though it seems from

the account given by Tallemant des R^aux tnat practical jokes

of a mild kind were by no means excluded from the Hotel de

Rambouillet. 'I hey especially favoured an elaborate and
quintessenced kind of colloquial and literary expression, imitated

from Marim and Gongora, and then fashionable throughout
Europe The immortal Precteuset ridicules of Moh^ was no
doubt directly levelled not at the Hotel de Rambouillet itself,

but at the numerous coteries which m the course of years had
sprung up in imitation of it But the satire did in truth touch

the originators as well as the imitators,—the former more closely

perhaps than they p)erceived The Hotel de Rambouillet

continued open till the death of its mistress, on the 2nd of

December 1665, but the troubles of the Fronde diminished its

influence

The chief original authorities respecting Madame do Kambotnllet
and her set are Tallemant des R6a\ix in his HtstorteUes, and Antoine
Tiaudeau de Somai2o m his Grand Ihciionnatre des Pr6cfeuses {i6(yo)

Many modern writois Jiavc treated the subject, notably Victor
( ousm, La SocteU francat^e au sthle (2 vols , 1856). and C L
Livet, Prkieux et Prkxeuses (1859) Ihere is an admirable
cditirm {1875) of the Gutrlande de Julie by O tJzanne

RAMBOUILLET, a town of northern France, capital of an
ajTondissement in the department of Seine-et-Oise, 30 ra. S W
of Pans, on the railway to Chartres. Pop (1906) town, 3965 ,

commune, 6165 Rambouillet derives its whole interest from
the associations connected with the ancient chateau, dating

^)^lglnally from the 14th century, but often rebuilt. A great

machicolatcd tower is all that remains of the medieval building ,

some apartments with good woodwork are also of interest. The

chateau is surrounded by a beautiful park of 3000 acres and by
an extensive forest. The gardens, partly m French, partly in

English style, are picturesque, and have an avenue of Louisiana

cypress unique m Europe. The park contains the national

sheepi-farm, where in the i8th century the first flock of merino

sheep m France was raised, a schoed of sheep-farming, and, close

to the latter, a small dairy built by Louis XVI The shootmg
of the famous coverts of Rambouillet is reserved for the presi-

dents of the Republic. The town is the seat of a sub-prefect

and has a tribunal of first instance and a preparatory infantry

school Trade is in grain, wool, flour and wood Watch-
spnngs are manufactured.

Ongmally a royal domain, the lands of Rambouillet passed m
the 14th century to the D’Angennes family, who held them for

three hundred years and built the chateau Franas I. died

there in 1547 ,
and Charles IX. and Catherine de Medicis found

a refuge there m the Wars of Religion, as Henry III did after

them. The title became a marquisate m 1612, at which time

it was held by Charles d^Angennes, husband of Catherine de

Vivonne {q v ), the famous marchioness of Rambouillet Created
a duchy and peerage m favour of the duke of Toulouse, son

of Louis XIV
,
Rambouillet was subsequently bought and

embellished by Louis XVI ,
who erected a model farm and qther

bmldingB. The place was a hunting-seat of Napoleon 1 . and
Charles X., and it was here that ui 1830 the latteii »gned his

abdication.

RAMEAU, JEAN PHILIPPE (1683-1764), French musical
theorist and composer, was bom at Dijon on the 23rd of

October 1683. His musical education, partly m consequence of

his father's desire that he should study law, still more through
his own wayward disposition, was of a desultory character In

1701 his father sent him to Milan to break off a foolish love-

match. But he learned little in Italy, and soon returned, in

company with a wandering theatrical manager, for whom he
played the second violin He next settled m Vans, where he
published his Premer livre de pieces de clavecin, m 1706. In

1717 he mode an attempt to obtain the appointment of organist

at the church of St Paul. Deeply annoyed at his unexpected
failure, he retired for a time to J^ille, whence, however, he soon
removed to Clermont-E errand Here he succeeded his brother

Claude as organist at the cathedral

Burning with desire to remedy the imperfection of his early

education, Rameau diligently studied the writings of Zarlino,

Descartes, Mtrsonne, F Kircher and other theorLsts. He not
only mastered their views but succeeded in demonstrating their

weak points and substituting for them a system of his own
His keen insight into tlie constitution of certain chords, which
in early life he had studied only by ear, enabled him to propound
a senes of hypotheses, many of which are now accepted as

established facts While the older contrapuntists were per-

fectly satisfied with the law^s which regulated the melodious

involutions of their vocal and instrumental paits, Rameau
demonstrated the possibility of building up a natural harmony
upon a fundamental oass, and of using that harmony as an
authority for the enactment of whatever laws might be con-

sidered necessary for the guidance either of the contrapuntist

or the less ambitious general composer. And m this he first

expiamed the distinction between two styles, which have been
called the “ horizontal and vertical systems," the “ horizontal

system " being that by which the older contrapuntists regulated

the onward motion of their several parts, and the “ vertical

system " that which constructs an entire passage out of a single

harmony From fundamental harmonies he passed to inverted

chords, to which he was the first to call attention
, and the value

of this discoveiy fully compensates for his erroneous theory
concerning the chords of the eleventh and the great {Angl.
“ added ") sixth (see Harmony)
Rameau first set forth his new theory in his Tratte de Vharmome

(Pans, 1722), and followed it up in his Nouveau systeme (1786),
Generation harmonique (1737), Demonstration (1750) and Nou-
veUes reflexions (1752). But it was not only as a theorist that

he became famous Returning to Pans in 1722 he first attracted

attention by composmg some light dramatic pieces, and then
showed his real powers in his opera, Uippolyte et Artcie, founded
on Racine's PhMre and produced at the Acad6mie m 1733.
Though this work was violently opposed by the admirers of

Lull!, whose party spirit eventually stirred up the famous
“ guerre des bouffons," Rameau's genius was too brilliant to be
trampled under foot by an ephemeral faction, and his ultimate

triumph was assured. He afterwards produced more than
twenty operas, the most successful of which were Dardanus,
Castor et Pollux, Les Indes galantes and La prmcesse de Navarre,

Honours were showered upon him He was appointed con-

ductor at the Op^ra Comique, and the directors of the opera

granted him a pension King Louis XV. appomted him com-
poser to the court in 1745, and in 1764 honouied him with a
patent of nobility and the order of St Michael. But these last

privilege were granted only on the eve of his death at Paris on
the 1 2th of September 1764

See biographies in Charles Poisset (1864), Nisard (18G7), Pougin
(1870)

RAMESES, or Ramesses (Gen xlvii. ii , Exod. xil ^7,
Num. xxxm. 3), or, with a slight change in the vowel points,

Raamses (Exod. 1 11), the name of a district and town m Lower
Egypt, IS notable as affording the mainstay of the current

theory that King Rameses II. was the pharaoh of the oppression

and his successor Mmephthas the pharaoh of the exodus. Ihe
actual facts, however, hardly justify so large an inference. The
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first three passaiges -cited above are all by the pne'>tly (post^ile)

i-ialAior and go together. Jacob '4S settled by his son Joseph in

the land of Ramoses and from the same Rameses the exodus

natumlly takes place. The older narrative speaks not of the

land of Rameses but the land of Goshen
,

it seems probable,

therefore, that the 'fa/ter author interprets an obsolete term by

one oufYentm his own day, just as the Scptuagint m Gen xlvi 28

names instead of Goshen Heroopohs and the land of Rameses.

Heroop0li5» tay on the canal connecting the Nile and the Red Sea,

and not for from the head of the latter, so that the land of

Rameses must be sought in WMi TQmllat near the line of the

modern fresh-water canal. In Exod 1 ii, again, the store-

cities or arsenals which the Hebrews built for Pharaoh are

specified as Ptthom and Raamses, to Which the Septuagint adds
Heliopolis Pithom also takes us to the Wadi TCmTlat Rut
did the Israelites maintain a continuous recollection of the

names of the cities on which they were forced to build, or wore
these names rather added by a writer who knew what fortified

places were in his own time to be seen in Wadi TumTlftt '' The
latter is far the more likely case, when wc consider that the old

form of the story of the Hebrews m Egypt is throughout de-

ficient 111 precise geographical data, as might be expected in a
history not committed to writing till the Israelites had resided

for centuiies in another and distant land The post-exile or

priestly author indeed gives a detailed route for the exodus
(which is lucking m the older story), but he, we know, was a
student of geography and might supplement tradition by what
he could gather from traders as to the caravan routes ^ And at

all events to argue that, because the Hebrews worked at a city

named after Rameses, they did so in the reign of the founder, is

false reasoning, for the Hebrew expression might equally be

used of repairs or new works of any kind

It appears, however, from remains and inscriptions that

Rameses II did build m Wadi TumTlat, especially at Tell

Maskhuta, which Lcpsius therefore identified with the Raamses
of Exodus This identification is commemorated in the name
of the adjacent railway station. But Naville’s excavations

found that the rums wore those of Pithom and that Pithom was
identical with the later Heroopohs Petrie found sculptures of

the age of Rameses II at Tcl Rotab, m the Wadi TumHat west

of Pithom, and concludes that this was Rameses The Biblical

city i£ probably one of those named Prameses, ‘‘ House of

Ramesses,'* in the Egyptian texts.

See Pithom
;
and WMF Petrie, Hyksos Isfaehte C(Hos,

p 28 etsqq (W R S , F. Ll G )

RAMESWARAM, a town of British India, in the Madura
district of Madras, on the island of Pamlmm in Palk Straits It

contains one of the most venerated Hindu shrines, founded,

according to tradition, l>y Rama himself, which for centuries has
been the resort of thousands of pilgrims from all ports of -India

The great temple, with its pillared corridors 700 ft. long, is

perhaps the fi^nest example of Dravidian architecture

RAMIE i(RHBA, 'Qsin'A-(3raiss), the ^iroduct of one -or more
species of the genus Boehmeria, a member of the order Urticaceac

and neatly allied to the stinging nettle genus {XJrhca), from
which, however, it differs in absence of stinging hairs. Some
confusion has ansen m the use of the various terms China-
grass, Ramie and Rhea. Two plants are concerned. One,
Boehmena nivea^ China-grass, has been cultivated by the

Chinese from very early times under the name Tschou-ma. The
other, probably a variety of the same species {Boehmena mvea^
var. tenamsimtt)^ though somisltimes regarded as a distinct

species (B tenacisstma), is the Ramie (Malay zdmi) of the Malay
Islands and the Rhea of Assam.
Boehmena mvea is a Shtiibby plant with the growth of the

qpmmon nettle but without stinging hairs, sending up each
season a number of straight ^oots from a perennial under-

ground rootstock The long-stalked leaves recall those of the

nettle in tbeir shape and serrated margm, ^but their backs are

* From the position of the words it is even not unhkely that
" Pithom and ftaattises ** may bo’the adHttlon df a redactor, anid that
the first author of Exod 1 tt only spoku ^nerally of store-cities.

Clothed with a downy substance and have a silvery appearance.
The minute greenish flowers are closely arranged along a slender

axis. This variety has been cultivated by the Chinese for many
years, and the fibre. Which is obtained from it by a tedious

hand-process, has been use^ more or less as a substitute for^ilk.

The vanety ienaasstma differs m its more robust habit and
larger leaves, which are pale green on the face and a very much
paler green on the bark. They are not downy, however, and
this ^affords a ready means of distinction from true China-grass

Boehmena mvea is ^metimes found wild in India, Malaya,
China and Japan, and is probably a native of further India and
Malaya China-grass and ramie are widely cultivated not only
in China, Formosa. Japan, India and Malaya, but also in

Queensland, Mauritnis the ^meroons, the West Indies, Brazil,

Mexico and tlie southern states of North America, and also

in soutli Europe
The plant, which attains a height of from 3 to 8 ft

,

is grown from seed, cuttings or layers, or by division of the

roots It IS easy to cultivate, and thnves m almost any soil,

but especially m a naturally rich, moist, light, loamy soil

F(^ the best growth a good and equally distributed rainfall is

necessary. Sudden changes of weather result m irregularities

in growth, and these have a tendency to produce plants the

fibres of which vary in strength Libert manuring is necessary,

as the plant withdraws a large quantity of valuable constituents

from the soil The plants should be cut when the flower is

beginning to fall and the seed to form
It IS stated that two to four erpps per season may be obtomed

on suitaWe ground, each crop yielding about 4 tons of stems

peracre With only two crops per year, and a 4 % yield of fibre,

tlie resulting product would nearly reach onc-third of a ton per

acre. When proper attention is given to the choice of ground,

and to plantmg, there is not much difficulty in the way of

raising a good crop
; the trouble arises m the extraction of the

fibre

The stems when ripe arc cut down, and after the leaves and
small branches have been removed, the outer cover and the

layers of fibre are Gripped off in the form of ribbons. These
ribbons contain the bark, the fibre and a quantity of very

adhesive gum. llie Chinese remove this bark and as nuich of

the gum as possible before the plant has dried. This hand-
process IS naturally a slow and tedious one, and Many decorti-

cators have been invented to supplant it. The action of all

these decorticators is very similar The ramie stalks arc fed

into the machine, and during their passage are beaten by 12 to

20 rapidly revolving blades. These break the stalks into small

pieces, and leave the bark and fibre in long ribbons. At the

same time, part of the gum is squeezed out between the beaters

and tlie anvil Up to the present, ho^^ ever, these machines have
not been very successful Ihey usually bruise or otherwise

injure the fibre, and they do not squeeze out the gum thoroughly

If the gum be allowed to dry on the ribbons it is difficult to

remove it, and the chemicals employed in the dimming, if not

thoroughly removed by washing, often injure the fibre to such

an extent that the ultimate ffabric or article is soon decomposed.
If, however, the fibbons tie degummed immediately, or soon
after the plants are cut down, the gum will be much more easily

extrocted^mdeed it might be possible to remove it then by
boihng water •or steam. The fibre cannot be expected to

make much headway until the opomtions of decorticating and
degumming ore successftiUy earned out on or near the growing

grounds
,
and, untB a proficient decorticator is made, the fibre

should be stripped by hand and the degumming operation begun
immediately By this method the least possible danoigc would
result to the fibre, no waste -material would be rfnpprf, and a
clean fibre would be placed on the market.

The fibre possesses some very valuable properties ,
it is not

only much siron^r than any other known fibre, but ahnost

equate sftk m Sin brilliance. This latter propa^ty, heMev^r, is

now challenged by ‘merceruied cotton, it suceeafufly resists

atmospheric ohan^, is easily dyed and is affected btfl; little by
moist^. On the other hand, articles manufactured from it are
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said to crack and break easily when sharply bent, and on account

of their hairy character have not the same smart appearance

as those made from flax. Although the fibre is in some cases

12 in. long, It vanes considerably m length This is one of the

drawbacks in the preparing and spinning It is impossible to

make perfect yams from fibres of various lengths ; hence it is

necessary either to separate the fibres into reasonable groups,

or to cut them into satisfactory lengths. Ihe latter method
appears, on the whole, to be the better, and it is the method
adopted by Messrs Greenwood & Batlcy Limited, Leeds,

who make special machinery for the dressing, preparing and
spinning of ramie and China-grass. If no special machinery be

employed, the lengthof the fibre will decide theclass of machinery

to be used. The fibre has been prepared and spun on flax, wool

and silk-waste machinery, but it must be understood that none

of these systems are really suitable for the process A fibre

with special characteristics requires special machinery for its

manufacture

W'lun so many different opmions obtain as to which existmg
machinery is best adaptfMl for the preparing and spinning of ramie,

it IS not surprismg to find that different methods are employed in

the process of manufacture In general, however, we may say that,

after decortication, the first process is that of dcgumming This is

usually done by immersing the fibre in a caustic soda solution, which
IS then heatfd in a closed vessel Ihe fibre is laid on galvanized

trays, of which as many as forty-four can be fitted in a cage, which is

then placed inside the benhng keir, the hd of which is screwed down
and the necessary pressure of steam admitted After havmg been
boiled a sulficit nt tune to remc've the gum, the material is lifted out,

the alkali neutralized, and the fibre thoroughly washed to rtmove
all trc»ces of chemicals The bulk of the water is remove d by a
hydro-extractor, and the fibre is then hung up or laid on perforated

plates to dry
To facilitate the subsequent processes, the fibre is softened by

passing it through a machine fitted with fluted rollers Ihen follow
the operations of dressing, roving, wet spinning and doubling, and
finally the twisted thread is passed rapidly tnrough a gas flame in

Older to remove aU superfluous hairs

In spite of tlie many disappomtm^ nts which have been expenenced
in connexion with the ticatment of this fibre, we arc of the opinion
that it will ultimatelv hold a gcxxl place amongst commercial fibres

It is at present spun m several European countries, but its use is

still very limited This is due, not to any imjKrfection of the fibre,

but to its place and to the hmitcd supply eif raw material It is at
present chiefly used for gas mantles, for which it is particularly well

adapted It has also been used for paper-makinjj, ropes, lines, nets,

underwear, and for canvas and se\ eral other fabrics If only a good
supply of clean fibre could be obtamed, there is not the least doubt
tliat manufacturers and machine-makers would quickly provide
mrans fe^r dealing wnth it (f Wo )

RAMILLIES, a village of Belgium, in the province of Brabant.

I ^ miles N. by E of Namur, between the sources of the Little

Gheete and of the Mchaigne It is famous for the victory of the

Allies under the duke of Marlborough over the French com-
manded by Marshal Villeroy on the i2th/23rd of May 1706.

1 he position of the French on the high ground about Ramilhes

was marked by the villages of Autreglise (Anderkirch) on the

left, Offuz on the left centre, Ramilhes on the right centre and
Taviers on the right close to the river Mehaigne In front of the

last was a smaller village, Franquenay, which was held as an
ad\anced post Between these points d'apput the ground was
mostly open upland, and the position as a whole was defective

m so far that the villages were barely within cannon-shot of CAch

other It was particularly strong on the flanks, which were

protected by the marshy beds of the Mehaigne and the Little

Gheete Ramilhes stands almost on the watershed of these

adjacent valleys, and here Marlborough decided to deliver his

mam attack The forces were about equal, and were at fiist

equally distributed along the whole line of either party. Marl-

borough’s l^cal concentration of force at the spot where the

attack was tcHbe pressed home was made not before, but after

the action had opened (cf Nkerwinden) Villero/s left wing
of cavalry and infantry was secure—and at the same time im-

mobilized—behind the upper course of the Little Gheete, and
tfteFrench commander allowed himself to be imposed upon by
a demonstration m this quarter, convinced perhaps by the

pf'csence of the British contingent that a serious ailatk w'as

intended. The morning was spent in arraymg the lines of

battle, and it was about i 30 when the cannonade opened
Soon the first lines of infantry of the Allied centre and left

(Dutch) opened the attacks on Franquenay and Taviers and on
Ramilhes, and, when after a severe struggle Taviers fell into the

hands of the Dutch, their commander, Marshal Overkirk, led

forward the whole of the left wing cavalry and fiercely engaged
the French cavalry opposed to it The ground was open, both
parties had placed the greater part of their horse on this side,

and it was only after a severe and prolonged engagement (in

which Marlborough himself took part like a trooper and was
unhorsed) that the Allies were definitely victorious, thanks to

the arrival of a force of cavalry brought over from the Allied

right wing. Meanwhile the principal attack on Ramilhes had
been successfully pressed home, the necessary concentration

of force being secured by secretly and skilfully withdrawing some
British battalions from the right wing While Villeroy was
trying to bring up supports from the left to take part m the

cavalry battle, the French in Ramilhes were driven out into the

open, where the Allied cavalry, having now gained the upper
hand, rode down many battalions Most of the French cavalry
from the other wing, having to force its way through the baggage
trains of the army (these had been placed too near the fighting

lines), arrived too late, and once Ramilhes had fallen the whole
line of the Allies gradually took up the offensive. It was nol

long before the French line was rolled up from right to loft, and
the retreat of the French was only effected m considerabh
confusion Then followed for once a relentless pursuit, earned
on by the British cavalry (which had saircely been engaged)

to Louvain, 20 m from the field of battle. Marlborough s

unequalled tactical skill and judgment thus sufficed not merel>

to win the battle, but to win it with so large a margin of force

unexpended that the fruits of his victory could be gathered
The Ficnch army lost, in killed, wounded and missing, some
15,000 men, the Allies (amongst whom the Dutch had borne

the brunt of the fighting) scarcely one-third as many
RAMLER, KARL WILHELM (1725-1798), German poet, was

born at Kolberg on the 25th of February 172s After com-
pleting his studies m Halle, he went to Berlin, where, in 1748
he was appointed proitssor of logic and literature at the cadet

school In 1786 he became associated with the author, Joffann

Jakob Engel, m the management of the royal theatre, of which,
after resigning his professorship, he became (1790-96) sole

director. He died at Berlin on the iith of April 1798. Ramie r

was a skilful but cold and uninspired versifier
,
and the reputa-

tion he enjoys as poet and critic is mainly due to his skill m
imitating and reproducing in German, classical (mostly Horatian)
metrical forms

; and he had a reputation, not unfounded, of

correcting his friends’ writings out of recognition His Tod
Jesu, a cantata, is well known owing to its musical setting by
Karl Heinrich Graun.

Ramlcr published Geisthche Caniaten (1760) and Oden (17^7) A
collection of his works was published by L F G von GdcKin^l
(2vols, 1 800-

1

801). See also Heinsius, Versuch einev btographtschen
Skizze Ramlers (179B)

,
and K Schuddekopf. Karl Wilhelm Ramlo

,

bis zu seiner Verbtndung mit L(s<;ing (1886)

RAMMELSBERG, KARL FRIEDRICH AUGUST (1813-

1899), German mineralogist, was born at Berlin on the ist of

April 1813 He was educated for the medical profession and
graduated m 1837 at Berlin University. In 1841 he became
privaidozent m the university, and m 1845 professor extra-

ordinary of chemistry. Ihis post he relinquished in 1851 to

lake the chair of chemistry and mineralogy at the Royal In-

dustrial Institute In 1874 he was appointed ])rofessor of

inorganic chemistry, and diiecior of the second chemical labora-

torv at Berlin Distinguished for his researches on mineralogy,
crystallography and analytical chemistry, he laboured alsc-

at metallurgy, and yet found time for a series of important
textbooks, m which his learning and sound judgment were
combined with a lucid and accurate statement of facts He
was author of Handworterbuch des chemtschen Teds der Miner-
alogie (2 vols

, 1841, supp. 1843-S3) ;
lehrbuch der chemtschen
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Metallurgie (1850) ,

Ilandbuch der Krystallographischen Chemte

(1855), Ilandbuch der Mtneralchemie (i860), Ilandbuch der

Krystallographtsch-physikalischen Chemie (2 vols
,

1881-82),

some of the earlier works being incorporated in later and more
comprehensive volumes with different titles. He died at Gross

Lichterfclde, near Berlin, on the 28th of December 1899
RAM MOHAN ROY (1774-1833), Indian religious reformer,

and founder of the Brahma Samaj (qv) or Theistic Church,

was born at Radhanagar, in the district of Hugh, Bengal, in

May 1774 He was the son of a small landowner, and m his

early life acquired a knowledge of Persian, Arabic and Sanskrit,

besides his own vernacular, Bengali At the age of sixteen he
first assailed idolatry in his Bengali work, entitled The Idolatrous

Religious System of the Hindus, This gave offence to his ortho-

dox father, and Ram Mohan left home and spent some years

in travel At the age of twenty-two he began his study of the

English language, and he also acquired a knowledge of other

modern and ancient European languages On the death of his

father he obtained an appointment under the British govern-

ment in 1800, from which he retired in 1814, settled down in

( alcutta, and devoted himself to religious reform He had
already inaugurated a circle for discussing the absurdities of

idol woiship, and published a striking book in Persian called

Tuhjat-aUMuwahhiddin (“A Gift to Monotheists'') On his

settlement in Calcutta he established a little friendly society

{Atmiya Sabha), which met weekly to read the Hindu scriptures

and to chant monotheistic hymns In 1820 he issued a selection

from the Christian Gospels entitled llie Precepts of Jesus the

Cuide to Peace and Happiness, He also wrote Bengali works
on the Vedanta philosophy, translated some of the Upantshads,
entered into controversies with Christian missionaries, and on
the 23rd of January 1830 definitely established the Brahma
Samai “ for the worship and adoration of the Eternal, Un-
searchable, Immutable Being who is the Author and Preserver

ol the Universe " He gave his support to the governor-general,

I ord William Bentinck, for the abolition of the suttee rite, t e

Ihc custom of permitting Hindu widows to burn themselves on
the funeral pyre of their husbands He also worked hard to

spread education among his fellow-countrymen, and to improve
the* quality and the prestige of the native press In 1830 the

t mperor of Delhi bestowed on Ram Mohan the title of raja, and
^ent him to England as his agent Raja Ram Mohan Roy gave
ins evidence before the Select Committee of the House of

( ommons on the judicial and revenue systems of India He
[iresented petitions to the House of Commons in support of the

»iboliticn ot the suttee rite, and had the satisfaction of being

orcsent in the House when the appeal against such abolition

was rejected on the i ith of July 1832 As the first educated and
t nnnent Indian who Iiad come to England, he received a cordial

wc Icome from learned men
,
and Bentham addressed him as an

“ intensely admired and dearly beloved collaborator in the

service of mankind " Ram Mohan also visited France and
contemplated a voyage to America, but a sudden attack of

brain fever led to his death on the 27th of September 1833.
was buried at Bristol, where a tomb was erected by his friend

Dwarka Nath Tagore.

RAMNAD, a town of British India, in the Madura district

of Madras, at the base of the spit of land that projects towards
the island of Pamban m Palk strait Pop (1901) 14,546
It IS the residence of a raja of old family, head of the Maravar
caste, whose title is setupathi, or lord of Adam's Bridge. The
estate covers an area of 2104 sq m

,
and pays a permanent

land revenue of ^25 000 It is a desolate and generally unfertile

tract, traversed by the South Indian railway

rAmNICU SARAT (Rtntntcu Sdrat), the capital of the
department of Ramnicu Sarat, Rumania

,
on the railway from

Buzeu to Focshani, and on the left bank of the Ramnicu, a
tributary of the Sereth. Pop (1900) 13,134, about 1500
being Jews The town rises from a marshy plain, east of the
Carpathians, and west of the comlands of southern Moldavia.
Salt and petroleum are worked m the mountains, and there

IS a considerable trade in agricultural produce and preserved

meat. Ramnicu Sarat was the scene of battles between the
Moldavians and the Wakachians m 1434 and 1573, and between
the Walachians and Turks in 1634 Here also, in 1789, an
Austro-Russian army defeated the Turks In 1854 the town was
almost destroyed by fire and was rebuilt

rAmNICU VALC^A{Rifnmcu VdUea)yOT Rymnik, an episcv)

pal <ity a id the capital of the department ot Valcea, Rumania
situated at the foot of the Carpathians, on the right bank of

the river OK, and on the railway from Caracal to Hermann-
stadt m Transylvania Pop (1900) 7317 Three monasteries

m the Valcea department, those of Bistntza, Cozia and
Horezu, are among the finest in Walachia Besides wine,

fruit, grain and timber, the surrounding uplands yield

petroleum and salt Withm a few miles are the thermal

springs of Olanestzi and the salt mines of Ocnele Man. The
city IS said to be the ancient Castra Traiana, and many traces

of old encampments bear ev idence of this

RAMPOLLA, COUNT MARIANO DEL TINDARO (1843- ),

Italian cardinal, was bom on the 17th of August 1843, a'w

Polizzi, in the Sicilian diocese of Cefalu Having completed
his studies m the Capranica College at Rome, and having
taken holy orders, he studied diplomacy at the College ot

Ecclesiastical Nobles, and in 1875 was appointed councillor

to the papal nunciature at Madrid Two years later he was
recalled to Rome and appointed secretary of the Propaganda
for Eastern Affairs, and for Extraordinary Ecclesiastical

Affairs Conscciated titular archbishop of Heraclea in 1885,

he returned to Madrid as nuncio, but was shortly afterwards

created cardinal and appointed to the papal secretaryship ol

state New to the Sacred College and free from traditional

preionceptions, he was admirably fitted to carry out the papal

policy under Leo XIII (see Papacy) Rightly or wrongly, he

was held personally responsible for the rapprochement with
France and Russia and the opposition to the Powers of the

Triple Alliance
,
and this attitude had its effect on his career

when Leo XIII died Rampolla was undoubtedly the

favourite among the papabtli cardinals
,
but the veto of Austria

was interposed (see Conclave), and the votes of the Sacred

College fell to Cardinal Sarto, who on the 4th of August 1903
became pope as Pius X Cardinal Rampolla at once resigned

his office as secretary of state, being succeeded by Cardinal

Merry del V^al, and ceased to play any conspicuous part in

the Curia

RAMPUR, a native state of India, in subordination to the

United Provinces It lies in Rohilkhand, between the British

districts of Moradabad and Pilibhit. Area, 893 sq. m The
country is level and generally fertile

,
being watered in the

north bv the rivers Kosila and Nahul, and in the south by the

Ramganga I he chief crops are maize, rice and sugar cane.

Pop (1901) 533,212, showing a decrease of 3 3 % in the decade

Estimated revenue, £234,000 ,
military force, 2556 men, including

two squadrons of Imperial Service lancers The chief, whose

title is nawab, is a Rohilla Pathan, representing the family

which established their power over this part of the country

in the 18th century When the Rohillas were subjugated by
the nawab of Oudh, with the assistance of a force lent by
Warren Hastings, one of their number, Faiz-ullah Khan, from

whom the present nawab traces his descent, was permitted

to retain possession of Rampur Durmg the Mutiny of 1857

the nawab of Rampur rendered important services to the

British, for which he received a grant of land assessed at £9000
in perpetuity, besides other honours. The state is crossed

b)'^ the mam line of the Oudh & Rohilkhand railway from

Bareilly to Moradabad The town of Rampur is on the left

bank of the river Kosila, 620 ft above the sea, with a railway

station 39 m N W. of Bareilly. Pop (1901) 78,758 There

are manufactures of damask, pottery, sword-blades and sugar.

It IS partially, and was once completely, surrounded by a broad

bamboo hedge, which formed a strong defence In addition

to a modem fort and several fine buildings, it contains an

Arabic cdllege, which attracts students from all parts of India.

There are two other towns in India called Rampur, one
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of which^ the capital of the state of 13asbahr la the Punjab^

has givoru its name to the fine woolicfi shawls> widely known as

Rarapur chadars

RAMPUfi ROALIA, or Beulsah, a town of British India^

the administrative headquarters of Rajskahv district in Eastern

Beni^^al and Assam
,

on the left bank of the Ganges Pop
(iQoi) 21,589* it was originally chosen as a commercial
factory for the silk trade, which is again bemg ofiicially

encouraged by the agricultural department The town
contains a government college, and an mdustrial school for

sericulture. Most of the public buildings were severely damaged
by the earthquake of the 12th of June 1897. There is a daily

steamer service on the Ganges
RAMSAY, ALLAN (1686^1758), Scottish poet, was bom at

Leadhills, Lanarkshire, on the 15th of October i{)86 He was
educated at the parish school of Crawfords, and in 1701 was
apprenticed to a wig -maker m Edinburgh. He married

Christian Ross m 1712, a few years after he had established

himself as a wig-maker (not as a barber, as has been often

said) in the High Street, and soon found himself in comfortable

circumstances. His fir.-t efforts in vcrsc-making were inspired

by the meetings of the Easy ( lub (founded in 1712);, of which
he was an original mimbcr

,
and in 1715 he became the Club

Laureate In the society of the members he assumed the

name of Laac Bickerstaff/’ and later of “ Gawin Douglas/’

the latter partly in memory of his mattirnal grandfather Douglas

of MuthiU (Perthshire), and partly to gi\e point to his boast

that he was a poet sprung from a Douglas loin ” The clioice

of the two names has some significance, when we consider his

later literary hto as the associate of the Queen Anne poets and
as a collector of old Scots poetry. By 1718 he lud made some
reputation as a writer of occasional verse,^ which he published

in broadsheets, and then (or a year earlier) he turned book-

seller m the premises where he had hitherto plied his craft of

wig*making. In 1716 he had published a rough transcript of

Christ's Kirk on ike Green from the Bannatvne MS
,
with some

additions of his own In 1718 be republished the piece with

more supplementary verses In the following year he printed

a collection of Scots Son^s The success of these ventures

prompted him to collect his poems in 1722 Tht volume was
issued by subscription, and brought m the sum of four hundred

guineas*. Four years later he removed to another shop, in the

neighbouring Luckenhooths, where he opened a circulating

library (the first in Scotland) and extended his business os a

hooksell^ Between the publication of the collected edition

of his poems and his settling down in the Luckenhooths, he bad

published a few shorter poems and had issued the first instal-

ments of The Tea-Table Miscellany and The Ever Green (both

17^4-1727) The Tea-Table Miscellany is “A Collection of

Choice Songs Scots and English,” containing some of Ramsay’s
own, some by his friends, several well-known baiUiids and songs,

and some Caroline verse Its title was suggested by the pro-

gramme of the Spectator and the compiler claimed the place

for his songs “ e’en while the tea’s fill'd reeking round,” which
Addison sought for his speculations at the hour set apart ” for

tea and bread and butter ” In The Ever Green, betn^ a Col-

lection of Scots Poems wrote by the Ingenious before j6oq,

Ramsay had another purpose, to rc'awaken an interest in the

older national literature Nearly all the pieces were taken

from the Bannatyne Mb
,
though they are by no means ver-

batim copies They included his version of Christ's Kirk )

and a remarkable pastiche by the editor entitled the Vision,

While engaged on these two series, he produced, in 1725, his

dramatic pastoral The Gentle Shepherds In the volume of

poems published m 1722 Ramsay had shown his bent to tins

genr&j especially m “ Patie and Roger,” which supplies two
of the dfmmtis personae to his greater work The success of

the drama%as remarkable. It passed through several edi-

tions, and was performed at the theatre in Edinburgh ;
its

title IS still known m every corner of Scotland, even if rt be no
longer read Ramsay wrote little afterwards, though he pub-
Mshed a few shorter poems, and new edlttione of his earlier
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work- A complete edition of his Poems appeared in London
in 1731 and in Dublin m 1733 With a touch of vanity he

expressed the fear lest ” the coolness of fancy that attends

advanced years should make me risk the reputation I had
acquired He was already on terms of intimacy with the

leading men of letters in Scotland and, England He cor-

responded with Hamilton! of Bangour {qv), Somervile {q,v).

Gay {qv) and Pope Gay visited hun m Edinburgh,, and Pope
praised his pastoral— compliments which were undoubtedly
responsible for somet of Ramsay’s unhappy poetic ventures

beyond his Scots vernacular The poet had for many years

been a warm supporter of the stage. Some of his prologues

and epilogues weie written for the London theatres In 1736
he set about the erection of a new theatre, “ at vast expense,”

m Larrubber’s Close, Edinburgh
, but the opposition was too

strong, and the new house was closed in 1737 Tn 1755 he
retired from his shop tp the house on the slope of the Castk
Rock, still known as Ramsay Lodge. In this house, called by

hib friends “ the goosc-pie/’ because of its octagonal shape, the

poet died on the 7th of January 1758
Ramsay’s importance m literary history is twofold As a

pastoral writer (“ in some respects the best in the world,”

according to Leigh Hunt) be contributed, at an early stage,

to the naturalistic reaction of the iSth century. Ills Genth

i^hepherd, by its directness of impression and Us appreciation of

country life, anticipates the attitude of the school which broke

with neo classical tradition. It lias the ‘‘ mixed ” faults which
ma^;e the greater poem of his Scots successor, Thomson, a

transitional ” document, but these give it an historical, if

not an individual, interest IIis chief place is, however, as

an editor He is the connecting - link betw een the greater
“ Makars ” ol the 15th and i6th centuries, and Feigusson
,.^z^)and Bums, lie revived the interest in vernacular litcia-

ture, and directly inspired the genius of his greater successors

'the preface to his Ever Green is a protest against “ imported

trimming ” aad “ foreign embroidery m our writings,” and a
pka for a return to simple Scottish tiadiUon He had no
scholaily interest m the past, and he never hesitated to trans-

form the texts when he could gtve contemporary “ point ” to

a poem
,
but hib instinct was good, and he did much to stimulate

an Ignorant public to fresh enjoyment. In Hub respect, too,

he anticipates the reaction in England which follow'ed securely

on the publication of Peicy’s Reliques

TH lea-1 ablt Miscellany was reprinted m 1S71 (2 vols
, Glasgow ,

ohn Cium)
,

1 he Ever Green in 1875 (2 vols, Glasgow, Robdl
orrester)

,
The Poems of Allan Ramsay in 1877 (2 vols , Paislev

,

Alex Gardner) These volumes are uniform in size and binding
though issued b\ dittcrent publishers, us A selection of the Poems
appiared m 1887 ^ol lomo, London, Walter Scott) Ihcrc an
many popular reprints of / hi Gentle 'shepherd (G G S

)

RAMSAY, AUUAN (1713-1784). Scotch portrait-pamtei
,
the

eldest son of the author of The Gentle Shepherd

^

was bom at

Edinburgh in 1713 Ramsay manifested an aptitude for art

from an early period, and at the age of twenty we find him
in London studying under the Swedish painter Hans Huyssmg,
and at the St Martin’s Lane Academy, and m 1736 he left

for Rome, where he worked for three years uryler Sobmena
and Imperiali (Fernandi). On his^ return he settled in, Edin-
burgh ,

and, having attracted attention by his head of Forbes
of Culloden and his full-length of the duke of Argyll, he
removed to London, where he was patronized by the duke
of Bridgewater. Ills piea.sant manners and varied culture

not less than his artistic skill, contributed to render hun popular

In 1767 he was appointed to succeed Shakelton as principal

painter to the king
, and so fully employed was he on the

royal portraits which the king was m the habit pf presenting

to ambassadors and colonial governors, that he was forced to

take advantage of the services of a host of assistants—of whom
David Martin and Phdip Reinagje are the best known His

liife m London was varied by frequent visits to Italy, where
ho occupied hunself more in Uterary and antiquarian research

than with art. But this pro^erous career came to an end,

his health being shattered, by on accidental dislocation of the
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right arm. With unflinching pta-tinacity he struggled till he
had completed a likeness of the king upon which he was
engaged at the time, and then started for his beloved Italy,

leaving behind him a series of fifty royal portraits to be com-
pleted by his assistant Reinagle For several years he lingered

m the south, his constitution finally broken. He died at

Dover on the loth of August 1784
Among his most satisfactory productions are some of his

earlier ones, such as the full-length of the duke of Argyll, and
the numerous bust-portraits of Scottish gentlemen and their

ladies which be executed before settling in London. They aie

full of both grace and individuality , the features show excellent

draughtsmanship
;
and the flcsh-pamting is firm and sound m

method, though frequently tending a little to hardness and
opacity His full-length of Lady Mary Coke is remarkable
for the skill and delicacy with which the white satin drapery
IS managed

,
while m the portrait of his brown-eyed wife,

the eldest daughter of Sir Alexander Lindsay of Evelick, m
the Scottish National Gallery, we have a sweetness and tender-

ness which shows the painter at his highest This last-named
work shows the influence of French art, an influence which
helped greatly to form the practice of Ramsay, and which
IS even more clearly visible m the large collection of his

sketches in the possession of the Royai Scottish Academy
and the Board of Trustees, Edinburgh
RAMSAY, SIR ANDREW CROMBIE (1814-1891), British

geologist, was bom at Glasgow on the 31st of January 1814,
being the son of William Ramsay, manufacturing chemist.
He was for a tune acluaily engaged in busmess, but from spend-
ing hib holidays in Arran he became interested m the study of

the rocks of that island, and was thus led to acquire the nidi-

ments of geology A geological model of Arran, made by him
on the scale oi two inches to the mile, was exhibited at the
meeting of the British Association at Glasgow in 1840, and
attracted the notice of Sir R I Murchison, with the result that
he received from De la Bcche an appomtment on the Geological
Survey, on which he served for forty years, from 1841 to 1881.
He was first stationed at Tenby, and to that cu’cumstancc may
be attributed the fact that so much of his geological work dealt
with Wales His first book, The Geology of the Isle of Arran,
was published in 1841 In 1845 he became local director for

Great Britain, but he continued to carry on a certain amount
of field-work until 1854 To the first volume of the Memoirs of
the Geological Survey (1846) he contributed a now classic essay,
On the Denudation of South Wales and the Adjacent Counties

of England,'* in which he advocated the power of the sea to form
great plains of denudation, although at the time he under-
estimated the influence ot subaerial agents in sculpturing the
scenery In 1866 he published The Geology of North Wales
(vol 111 of the Memoirs), of which a second edition was pub-
lished in 1881. He was chosen professor of geology at Uni-
versity College, London, in 1848, and afterwards lecturer in the
same subj'ect at the School of Mines in 1851 Eleven years
later he was elected to the presidential chair of the Geological
Society, and m 1872 he succeeded Murchison as director-
general of the Geological Survey. In 1880 he acted as president
of the British Association at Swansea, and in the following year
retired from the public service, receiving at the same time the
honour of knighthood In i860 he published a little book
entitled The Old Glaciers of Switzerland and North Wales The
study ot this subject led him to discuss the Glaaal Origin of
Certain Lakes m Switzerland, the Black Forest, &c He dealt
also with the origin of The Red Rocks of England (1871) and
The River Courses of England and Wales (1872) He was
especially interested in tracing out the causes which have
determined the physical configuration of a district, and he
devoted much attention to the effects produced by ice, his
name being identified with the h3rpothesis, which, however, has
never commanded general assent, that m some cases lake basins
have been scooped out by glaciers. A master in the broader
questions of stratigraphy and physical geology, he was a clear
exponent of facts, but rather impatient of detail, while his
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original and often bold theories, ejcpressed both m lectures and
in writings, stirred others with enthusiasm and undoubtedly
exercised great influence on the progress of geology. His
lectures to working men, given in 1863 m the Museum of

Practical Geology, formed the nucleus of his famous Physical
Geology and Geography of Great Britain (5th ed , 1878 ; 6th ed

,

by H B. Woodward, 1894). He received a Royal medal in

1880 from the Royal Society, of which he became a fellow in

1862 , he was also the recipient of the Neill prize of the Royal
Society of Edinburgh m 1866, and of the Wollaston medal of

the Geological Society of London in 1871. He died at Beau-
maris on the 9th of December 1891.

Memoir, by Sir A Crcikic,

RAMSAY, ANDREW MICHAEL (1686-1743), French wnter,
of Scottish birth, commonly called the “ Chevalier Ramsay,’* was
born at Ayr on the 9th of January 1686 Ramsay served with
ilie English auxiliaries in the Netlierlands, and in 1710 visited

F^n^lon, who converted him to Roman Catholicism He re-

mained in France until 1724, when he was sent to Rome as tutor

to the Stuart princes, Charles Edward and Henry, the future
cardinal of Yoik He was driven by intrigue from this post,

and returned to Pans lie was m England in 1730. and received
an honorary degree from the university of Oxford The claim
was nommally his discipleship to F^n61on, but m reality beyond
doubt his connexion with the Jacobite party He died at
St Germam-en-Laye (Scinc-et-Oise) on the 6th of May 1743
Ramsay’s prinriptd work was Les voyages de Cyrus (Lemdon,
1728, Pans, 1727), a book composed in avowed imitation of
Telemaque, He also edited Telemaque itself (Pans, 2 vols ,1717)
with an introduction, and wrote a Hisiotre de la vie et des ouvrages
de FenHon (The Hague, 1723), besides a partial biography
(Pans, 173s) of Turenne, some poems (Edinburgh, 1728) m
English, and other miscellaneous works
RAMSAY, DAVID (1 749-181 «;), American physician and

historian, the son of an Irish emigrant, was born in Lancaster
county, Pennsylvania, on the 2nd of April 1749. He graduated
at Princeton m 1765, and M.B. at the University of Penn-
sylvania in 1773, ^od then settled as a physician at Charleston,

South Carolina, where he had a large practice During the
War of Independence he served as a field-surgeon (1780-1781),
and from 1776 to 1783 he was a member of the South Carohna
legislature. Having acted as one of the ‘‘ council of safety

”

at Charleston, he was, on the capture of that city in 1780,
seized by the British as a hostage, and for nearly a year was
kept m confinement at St Augustine From 1782 to 1786 he
served in the Continental Congress, and from 1801 to 1815 m
the state Senate, of which he was long president. In 1785 he
published in two volumes History of the Revolution of South
Carolina, m 1789 m two volumes History of the American Revolu-
tion, m 1807 a Life of Washington, and m 1809 m two volumes
a History of South Carolina He was also the author of several

minor works lie died at Charleston on the 8th of May 1815
from a wound inflicted by a lunatic His History of the United
States m 3 vols was published posthumously m 1816-1817,
and forms the first three volumes of his Universal History
Aniencamzed, published in 12 vols m 1819.

RABIISAY9 ROBERT (1842-1882), Australian statesman, was a
native of Hawick, Roxburghshire, but his parents emigrated to
Victoria when he was a child of four, and he was educated at the
Scottish college m Melbourne He studied law at Melbourne
University, and subsequently became a member of a well-known
firm of sdicitors in the city. He married in i868 Isabella

Catherine Urquhart, and in 1870 entered the assembly for East
Bourke m the Conservative and free trade interest. He was a
member of the government of James Goodall Francis m 1872-
74. He was subsequently postmOvSter-general (1874-75) m
the administration of (Jeorge Biscoe Kerferd

, he held the"same
office in conjunction with the ministry of education (1875-77)
under Sir James M‘CuIloch

, and for a short term m 1880 he
was chief secretary and minister of education m the first

admimftration of James Service. He died on the 23rd of
May 1882
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RAMSAY, SIR WILLIAM (1852- ),
British chemist,

nephew of Sir A. C Ramsay, was born at Glasgow on the 2nd of

October 1852 From i866 to 1870 he studied in his native city,

and then wt<it to work under R Fittig at Tubingen. Returning

to Glasgow in 1872 he became assistant in the Young laboratoiy

of technical chemistry at Anderson’s College, and from 1874
acted as tutorial assistant in chemistry at the university In

r88o he was appointed to the chair of chemistry at University

i ollege, Bristol, becoming principal in the following year, and in

1887 he succeeded A W Williamson as professor of chemistry

at University College, London His earlier work was mainly

concerned with oig inic chemistry, and he published researches on
picolinc and its dcruatives in 1876-78 and on quinine and
Its decomposition products in 1878-79 Later his attention was
taken up with questions of physical and inorganic chemistry

With Sydney Young and others he investigated the critical

state and properties of liquids and the relationship between their

vapour pressures and temperature, and with John Shields he

applied measurements of the surface tension of liquids to the

determination of their molecular complexity In 1894 he was
associated with Lord Rayleigh m the discovery of argon, an-

nounced at that year’s meeting of the British Association m
Oxford and in the following year he found m certain rare

minerals such as cleveite the gas helium which till that time had
only been knovvn on spectroscopic evidence as existing in the

sun. In 1898 his work with Morris William Travers (b 1872),

who from 1894 had assisted him at University College, London,

and m 1903 was appointed professor of chemistry at University

College, Bristol, enabled him to announce the existence in the

atmosphere of three new gases, neon, krypton and xenon
Turning to the study of radioactivity, he noticed its association

with the minerals which yield helium, and in support of the

hypothesis that that gas is a disintegration-product of radium
he proved in 1903 that it is continuously formed by the latter

substance m quantities sufficiently great to be directly recogniz-

able in the spectroscope Among the books written by Sir

William Ramsay, who was created K C B in 1902, arc A System

of Chemistry
j 1891, The Gases of the Atmosphere, 1896, and

Modem Chemistry, vol 1. Theoretical, vol 11. Systematic

,

1901,

and he edited a series of ‘‘ Textbooks of Physical Chemistry
”

RAMSAY, SIR WILLIAM MITCHELL (1851- ), British

archaeologist, was born on the 15th of March 1851 He was
educated at the universities of Aberdeen, Oxford and Gottingen,

and was a fellow of Exeter College, Oxford (1882 ,
honorary

fellow 1898), and Lincoln College (1885 ,
honoraryi899) In 1885

he was elected professor of classical art at Oxford, and in the next

year professor of humanity at Aberdeen From 1880 onwards
he travelled widely in Asia Minor and rapidly became the re-

cognized authontv on all matters relating to the districts associ-

ated with St Paul’s missionary journeys and on Christianity in

the early Roman Empire He received the honorary degrees of

D C L. Oxford, LL D St Andrews and Glasgow, D D Edinburgh,

and was knighted in 1906 He was elected a member of learned

societies m Europe and America, and has been awarded medals

by the Royal Geographical Society, the Royal Scottish Geo-

graphical Society and the University of Pennsylvania His

numerous publications include * The Historical Geography of

Asia Minor (1890) ,
The Church tn the Roman Empire (189'^),

The Cities and Bishoprics of Phrygia (2 vols
, 1895, 1897),

Si Paul the Traveller and the Roman Citizen (1895 5
Germ

trans
, 1898); Impressions of Turkey (iSgj)

,
Was Christ born

at Bethlehem? (1898); Historical Commentary on Galatians

(1899) ;
The Education of Christ (1902) ,

The Letters to

the Seven Churches of Asia (1905), Pauline and other Studies

tn Early Christian History (1906) ,
Studies tn the History and

Art of the Eastern Provinces of the Roman Empire (1906);

J'he Cities of St Paul (1907) ;
Lucan and Pauline Studies

^qo8)
,
The Thousand and One Churches (with Miss Gertrude L

Bell, igo9)
,
and articles in learned periodicals and the 9th, loth

and iith editions of tht Encyclopaedia Bntanmca His wife,

Lady Ramsay, granddaughter of Dr Andrew Marshall Of Kirk-

intilloch, accompanied him in many of his journeys and is the
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author of Everyday Life tn Turkey (1897) and The Romance of
Ehsavet (1899)
RAMSBOTTOM, an urban district in the Heywood parlia-

mentary division of Lancashire, England, 4 m N of Bury,
on the Lancashire & Yorkshire railway. Pop. (1901) 1^,020.

It has iron and brass foundries, machine factories and textile

istahlishments

RAMSDEN, JESSE (1735-1800), English astronomical

instrument maker, was born at Salteihcbble near Halifax,

Yorkshire, on the 6lh of October 1735 After serving his

apprenticeship with a cloth-worker m Halifax, he went in

1755 to London, where in 1758 he was apprenticed to a mathe-
matical instrument maker. About four years afterwards he
started business on his own account and secured a great

reputation with his products He died at Brighton on the

5th of November 1800 Ramsden’s speciality was divuk'd

circles, which began to supersede the quadrants m observatories

towards the end of the iSth century His most celebrated

work was a 5-feet vertical circle, which was finished in 1789
and was used by G Piazzi at Palermo in constructing his

well-known catalogue of stars He was the first to carry out

in practice a method of reading off angles (first suggested m
1768 by the duke of Chaiilnes) by measuring the distance of

the index from the nearest division line by means of a micro-

meter screw which moves one or two fine threads placed in

the focus of a microscope Ramsden’s transit instrumeni«»

were the first which were illuminated through the hollow

axis
;

the idea was suggested to him by Prof Henry Ussher
in Dublin He published a Description of an Engine for dividing

Mathematical Instruments in 1777
RAMSEY, a market-town m the Northern or Ramsey

parliamentary division of Huntingdonshire, England, on the

south-western border of the Fen country, on branch l!iie>

of the Great Northern and the Great Eastern railways, 13 m
S S E of Peterborough Pop of urban district (iqoi) 4823
The fine church of St Thomas a Becket is transitional between
Norman and Early English, and has a beautiful Norman east

end The tower was built in 1672 of stone from Ramsey Abbey
An old oak lectern, dating from the middle of the 15th centurj

,

I

carries a chained copy, m a Tudor binding of brass, of Dean

I

Comber’s (1655-99) book on the Common Prayer, and a

black-letter copy of Erasmus’s Paraphrase of the Gospels

There are many interesting tombs in the churchyard, and
the church register contains several entries relating to the

I

Cromwell family, who removed hither from Huntingdon and

I
owned the abbey estates till 1674 Of the ancient Benedictine

abbey, the only remains are a part of a gateway, a lodge (a

beautiful Perpendicular relic) and some buttresses, while some
broken stone arches and walls remain of the conventual

buildings The modem mansion of Ramsey Abbey contains

many documentary relics of the abbey, as well as an early

monument representing the founder

According to a 12th-century chronicle of one of the monks,

I

the name Ramsey is derived from the words ram,” referring

to the tradition of a solitary ram having taken up its abode
here, and “ ey ” meaning an island Ramsey, however,

was not completely insulated, like some of the monasteries of

the Fen district The abbey was founded by Ailwin, earl of

the East Angles, in 969, and a charter of King Edgar granted

lands and privileges for the purpose Ramsey Abbey was
noted for the school established within its walls, and for its

library of Hebrew works Its abbot was mitred The lands

were granted after the dissolution to Sir Richard Cromwell

RAMSEY, a seaport and watering-place on the north-east

coast of the Isle of Man, 1 5 m. N N E of Douglas Pop

(1901) 4729. It lies on the wide Ramsey Bay, at the mouih
of the Sulby nver, the estuary of which forms a small harbour.

To the north and west the country is flat, but to the south the

lower slopes of the North Ballure hill rise sharply. A creek

of the Sulby nver on the north side of the town is formed

into a picturesque lake 'Ihe Queen’s pier permits of the

landing of passengers at all times, and Ramsey is served by
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frequent steamers from Liverpool and other ports. The
shore of the bay is sandy and gently sloping, and excellent

bathing is afforded A golf links, a geological and antiquarian

miibeurn, the Mooragh Park by the side of the lake, and the

palace or concert hall, are among the attractions to visitors

Ramsey is connected with Laxey, the summit of Snaefell, and

Douglas by electric tramway, and has connexion with the

western part of the island by the Manx Northern railway. The

Albert tower, on a wooded hill above the town, commemorating
a visit of the Prince Consort in 1847, a favourite view-point.

The harbour has some coasting and fishing trade

RAMSGATE, a municipal borough, watering-place, seaport

and member of the Cinque Port of Sandwich, in the ^sle of

I'hanet parliamentary division of Kent, England, 79 m E by
5 of London by the South Eastern & Chatham railway.

Fop (1901) 27,733 This IS one of the most popular resorts

on the Kent coast, well situated on the east coast of Thanet,

piacticallv contiguous with Broadstairs to the north, with

which and Margate to the north-w^est it is united by an electric

tramway During the season steamers connect it with London
and the intermediate watering-places on the north coast, and
with Calais and Boulogne The harbour has an area of 42 acres,

and a considerable coasting and fishing trade is earned on

'I'here is a fine sea front, and the beach is of firm sand The
promenade pier was erected in 1881. Near it an obelisk

commemorates the departure of George IV to Hanover from

h^^re, and his return, in 1821 The church of St George

was built m 1826, its tower forming a conspicuous landmark,
and the Roman Catholic church of St Augustine was built

from the designs and at the expense of A W Pugin, who
was long a resident here The neighbouring Pegwell Bay,
famed for its shrimps, is supposed to have been the scene

of the landing of Hengist and Horsa, and at Cliff's End (Ebbs
Fleet) a monolithic cross marks the landing-place of St Augustine

m 506 On the summit of Osengal Hill, about a mile to the

west of the town, a graveyard of early Saxon settlers was
<{iscovcred during the cutting of the railway The remains

pioved It to belong to the 5th and 6th centuries Ramsgate
was incorporated in 1884, and is governed by a mayor,
6 aldermen and 18 councillors Area, 2304 acres

Ramsgate (Ramesgate) was originally a small but com-
paratively prosperous place united until 1827 to the parish

of St Lawrence The charter of Charles 11 mentions it as

having been “ time out of mind " a member of Sandwich.
In 1884 it was incorporated by royal charter, under the title

of mayor, aldermen and councillors A commission of the

peace was granted in 1893 Since then the jurisdiction of

the Cinque Ports’ justices has ceased within its limits, which
include the parishes of Ramsgate and St Lawrence Intra A
daily market was obtained in 1784 by grant from George III

No fair was then held, but from 1792 onwards there has been
one yearly on the loth of August Under Elizabeth, Ramsgate
was still unimportant though possessed of a fair before the
reign of Henry VIII. After 1668 the growth of trade increased

its prosperity
,
and at the beginning of the reign of George I

the pier was enlarged and pier-wardens appointed to collect

the drotis In 1749, having been selected as a Harbour of

Refuge for the Downs, it underwent great improvementc, and
henceforward paid £200 yearly to Sandwich out of the droits

for clearing the Channel and repairing the banks of the river

Stour within the Liberty
, but by 1 790 the harbour \/as of

small account.

RAMSONS, m botany, the popular name for Alhum ursinum^
a bulbous plant 6 to 18 in. high, with ovate-lanceolate stalked
leaves tapering at the apex, surrounding a naked stalk bearing
a •flat-topped umbel of small white flowers. A rather pretty
plant, common m woods and in hedgebanks in spring, but with
a pungent garlic-like smell, which ls characteristic of the genus
(see Allium).

RAMUS, PETRUS, or Pierre de la Ram^e (1515-1572),
French humanist, was born at the village of Cuth m Picardy
m 1515, a member of a noble but impoverished family; his

father was a charcoal-burner. Having gained admission, m a
menial capacity, to the college of Navarre, he worked with his

hands by day and carried on his studies at night. Ihe reaction

against scholasticism was still in full tide
;

it was the transition

time between the old and the new, when the eager and forward-

looking spirits had first of all to do battle with scholastic Aris-

totelianism Ramus outdid his predecessors in the impetuosity
of his revolt. On the occasion of takmg his degree (1536) he

actually took as his thesis “ Everything that Aristotle taught
is false.” This tour de force was followed up by the publication

in 15^3 of Anstotehcae Ammadverstones and Dialectuae Par-
tUtones, the former a criticism on the old logic and the latter

a new textbook of the science What are substantially fresh

editions of the Partittones appeared in 1547 as Insittuiiones

Dtalecitcae, and in 1548 as Scholae Dialecticae
,

his Dtalectique

(1555)^ ^ Prench version of his system, is the earliest work on
the subject in the French language Meanwhile Ramus, as

graduate of the university, had opened courses of lectures

,

but his audacities drew upon him the hostility of the con-

servative party in philosophy and theology He was accused

of undermining the foundations of philosophy and religion

and the matter was brought before the parlement of Pares

and finall> before Francis I By him it was referred to a com-
mission ol five, who found Ramus guilty of having ‘‘ acted

rashly, arrogantly and impudently,” and interdicted his

lectures (1344) He withdrew from Pans, but soon afterwards

returned, the decree against him being cancelled through the

influence of the cardinal of Lorraine. In 1551 Henry 11 .

appointed him professor of philosophy and eloquence at the

College de P'rance, where for a considerable time he lectured

before audiences numbering as many as 2000 He published

fifty works in his lifetime and nine appeared after his death.

In 1561, however, the enmity against him was fanned into

flame by his adoption of Protestantism He had to flee from

Pans
,

and, though he found an asylum in the palace of

Fontainebleau, his house was pillaged and his library burned
in his absence He resumed his chair after this for a time, but

m 1568 the position of affairs was again so threatening that he
found it advisable to ask permission to travel Returning to

France he fell a victim to his opponents in the massacre of St

Bartholomew (1572)

Theloi^ic of Ramus enjov<^<l a great celebntv for a time, and there

existed a school of Ramists boasting numerous adherents in France.
Germany and Holland As late as 1626 F Burgersdyk divides the
logicians of his day into the Aristotelians, the Ramists and the

Semi-Ramists, who endeavoured, like Goclcnius of Marburg, to

mediate between the contending partu*- Ramus’s works appear
among the logical textlx>oks of tne Scottish universities, and he

was not without his followers in England in the 17th century There
is even a little treatise from the hand of Milton, published two years

before Ins death, called Arhs Logicae Plenior Institutio ad Petti

Ramt Methoduni concinnata It cannot be said, however, that

Ramus’s innovations mark any epoch in the history of logic His
rhetoncal leaning is seen m the definition of logic as the ’’ ars clis-

serendi ”
,
he maintains that the rules of logic may be better learned

from observation of the way m which Cicero persuaded his hearers

than from a study of the Organon ’1 he distinction between natural

and artificial logic 1 e between the implicit logic of daily speech

and the same logic made explicit m a system, passed over into the

logical handbooks Logic falls, according to Ramus, into two
parts—invention (treating of the notion and definition) and judg-

ment (comprising the judgment proper, syllogism and mfethod)

This division gave rise to the jocular designation of judgment or

mother-wit as the ** secunda Petri ” He is, perhaps, most suggestive

m his emendations of the syllogism He admits only the first three

figures as m the onginal Anstotehan scheme, and in his later works
he also attacks the validity of the third figure following in this

the precedent of Laurentms Valla Ramus also set the modern
fashion of deducing the figures from the position of the middle

term in the premises, instead of basing them, as Anstotlc does,

upon the diflerent relation of the middle to the so-called major and
minor term On the whole, however though Ramus may be
allowed to have advanced logical study by the wholesome fermenta-

tion of thought which he caused, there is httle ground for his pre-

tentious claim to supersede Aristotle by a new and independent
system

See Waddington-Kastus, De Petn Ramt vxta, scnptxs, philosophic

(Paris, 1048) ,
Charles Desmaze, Petrus Ramu^, profesieur au College

de France, sa vie, ses Merits, sa mort (Pans, 1864) ,
P Lobstem,
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E SaiBSitt, Les prScuramtas
de DescarUs (Paris, i86jA , J Ovvcn, i r$ndi bkapU^s of the Renaissance
(London, 1^93) >

E i^rantl* " Ubcr P Ramus'* m Munchenet
Sitzung benchte H H6ffdmg, Hfst of Mod Phsl (Eng-

trans , tpoo), vol 1 1S5
,
Voigt, liber den Ramisneus der Umverstidt

Leipag (Leipzig, li^)

RAMUSIO. The noble Italian family of Rarausio—the

spelling adopted in the publication of the Navigationiy though
It LH also written Ramnusio, Rhamnusio, Rannu5>io, &c —was
one of note lor hterary and official ability during at least four

generations Its original home was in Rimmi, and the muni-
cipality of that city has witlim the last few» years set up a
tablet on the town hall bcarmg an inscription which may be
thus rendered • “ The municipality of Rimini here records the

claim of their city to the family of the Rarausios, adorned
during the r5th and i6th centuries by tlie Rkislnous jurist

and man of letters Paolo the elder^ who rendared the wciic of

Valtunus, our fellow-citizen, into the vernacular
, by the

physician Girolamo, a most successtul student of Oriental

tongues, and the first to present Europe with a translation of

Avicenna
;

and by Giovanni Battista, cosmographer to the

Venetian republic and secretary to the Counal ot Ten^ who
bequeathed to the world that famous collectvoti of voyages and
trawls, regarded m his own day as a marvellous work, and
still full of authonty among aU civilized nations.”

P40LO THE Elder (r 1443-1506), the first of those thus

commemorated, migrated m 145S from Riniini to Venice,

where he obtamed full citizenslnp, studied law and became
a member of the magistracy, filling the offices of vtcano, of

judicial assessor, and of crimiiml judge under vaxious adminis-

trators of the Venetian provinces on the continent. He con-

tinued, however, to maintain relations with the Malatesta

prmccs of his native cUy, and in 1503 negotiated with them
the cession o4 Rimmi to the republic. "I he wife of Paolo,

bearing the singular name of Tomyris Macachio. bore him
three sons and lour daughters Paolo died at Bergamo on

19th August 1506 at the age of sixty -three, and was bunt'd

in S Agostmo at Padua. Paolo was the author of a variety

of legal treatises and the like, and also published at Verona in

1483 both a corrected edition and an Italian translation of a

once famous book, VedtunuSj De re militarij dedicating both to

Pandolfo Malatesta of Rimini ^

Girolamo (1450-1486), younger brother of Paolo, had a

notable history. After he had studied medicine at Padua
public srospicion was roused against him in connexion with the

death of a lady with whom he had had some love passages, and
this ran so high that he was £am, by help of his brother Paolo,

to whom he transferred his property, to make his escape (about

1481-1483) to Syria and to take up his abode at I>amascub. In

i486 he removed to Beyrout, and died the same year, killt*d,

as the family chronicler rebtes, by a surfeit of ‘‘ certain fruit

that we call armtUtm and albicocdte, but which in that country

are known as maztafranchir a title which English sailors in

southern regions still give to apricots m the vernacular para-

phrase of ktlljoJins, During his stay m Syria Girolamo studied

Arabic and made a new translation of Avicenna, or rather, we
may assume, of some part of that author’s medical works (the

Canon ^) It was, however, by no means the first sudi trans-

lation, as erroneously alleged in the Rimini inscription, for

the Canon had been translated by Gerard of Cremona (d. 1187),

and this version was frequently issued from the early press

Girolamo’s translation: was never printed, but was used by
editors of versions published at Venice in 1579 and 1606 Other
works of this questionable member of the house of Ramusio
consisted of and philosophical tracts and Latin poems,

some of which last were included in a collection published at

Parib in 1791.* '

Gian Battista (1485-1 S37X the eldest son of Paolo Ramusio
and Tomym Macadw, was born at Treviso m 1485 (June 20)

Having been educated at Venice and at Padua, at an early

' Both works are in the Brrti^>h Museum.
^ Ramusii AmtuneasiB Carnuna ” m Qmnqua XHustriuffiPoeiaram

. . Lustts in Venerem Girolanio’s are grossly erotic.

age he entered the public service (1505), becoming m 151s
secretary ol the senate and m 1533 secretary of the Council
of Ten. He also served the republic in vanous missions to
foreign states, eg, to Rome, to Switzerland and to France,
travelling over much of the latter country by special desire

of the kmg, Louis XII. He also on several occasions filled

the office of cancelUer grande. In 15^4 he married Franceschina,
daughter of Francesco Navagero, a nobie

—

a, papal dispensation
being required on account of her being cousin to his mother
Tomyris. By thus lady he had one son, Paolo. In his old
age Ramusio resigned the secretaryship and n*tired to the
Villa Ramusia, a property on the river Masanga, m the province
of Padua, which had been bestowed on his father m 1504
in recognition of his services m the acquisition of Rimini the
year before Ihe delights of this retreat are celebrated in the
poems and letters of sevc^ral of Gian Battista’s friends He
also possessed a house at Padua m the Strada del Patnarcato,
a mansion noted for its paintings and foi its collection of ancient
sculpture and inscriptions Ihese, too, are commemorated
by various writers A few days before his death Ramusio
removed to this house in Padua, and there died, joth of July
^557> ^he age of seventy-two He was, by his own desire,

buried at Vcjnioe, m the tomb which he had made for his

mother, in Santa Maria dell’ Orto His wife’s death had
oocuired m 1536. In the work called Museum Mazzuckellianuhi
(Venice, 1761, vol. 1 pi. Ixiv. No. 6) there is represented a
16th-century medal of Ramusio, which looks a geniume like-

ness, and a bronze example of which, without the reverse/ is

preserved in St Mark's Library. There was a portrait of him,

represented as in conversation with Andrea Gradenigo, in

th« Sala del Maggior Consigho, hut in 1577 thus perished in a
fire, as did also a portrait of his father, Paolo A professed

portrait of Gian Battista by Francesco Grisellini, m the Sala

dello Scudo, appears to be, like the companion portrait of

Marco Polo, a work of fancy. A public nautical school at

Rimim received from the government the title of the Istituto

Ramusio
Ramusio was evidently a general favourite, as he was free

from pushing ambition, modest and ingenuous, and, if it be
safe to judge from some of the dissertations m his Navigationi,

must have been a delightful companion
,

both his friend

Giunti and the historian Giustmiani ^ speaic of him with the

strongest affection He had also a great reputation foi

learning. Before he was thirty Aldus Manutius the elder

dedicated to him his edition of (juintihan (1514), a few years

later (1519) Francesco Ardano inscribed to him an edition of

Livy, and in 1528 Bernardino Donati did the like with hi^

edition of Macrobms and Censorinus To Gn\ek and Latin

and the modern languages of southern Europe he is said to

have added a knowledge of “ Oriental tongues,” but there

IS no evidence how far this went, unless we accept as such a

statement that he was selected m 1530 on account of this

accomplishment to investigate the case of one David, a Hebrew,
who, claiming to be of tlie royal house of Judah, wished to

establish himself at Venice outside of the Ghetto^ Bui
Ramusio had wunessedi from his boyhood the unrolling of

that great series oi discoveries by Portugal and Spam m East

and West, and the love of geography tlius kindled in him

* J he reverse is an amorphous map The book is in the British

Museum
Rerum Venetarum Htstona, bk xfv

• Kamusio’s report on this Hebrew is preserved m the diaries of

Maieps Sanudo. and la prmtefl few Cigogna It is cunoos. Dnvul
r^fesented himself as a pnnee of the Dcdouin Jews who haunt the

caravan-road between Damascus and Medina
,
he claimed to be not

only a great warrior covered with wounds but great also m the law
and in the cabala, and to have been inspired by God to conduct .he

dispersed tribes to the Holy Land and to rebuild the temple. In
this view he had vuited Prestcr John and the Jews in his kingdom,
and then vanous European countries David was dark in complexion.
** like an Abvssinian,^' lean, dry and Arab-like, well dressed and
well attended, full of pretension* to supernatunil cabaJtstm kaow-
ledgew and w»irii enthusiastic ideas about his mission, whilst the Jews
regarded him a.s a veritable Messiah
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mad© that branch of knowlc<lg© tbrowgh hfe ln9 chv©l study
and dohght. He is said, with the assistance of friends touched
by same flame, to have opened a school for geography
m his house at Venice, And it appears from a letter addressed

to himi by his friend Andrea Navagcro, that asi ee^\y as 1523
the preparation of material for his great work bad already

begun. The task had been suggested and encouraged, as

Ramusio himself states m a dedicatory epistle to the famous
Girolamo Fracastoro, by that scholar, bis hfelong friend,

an address to the same personage indeed introduced each of

the three volumes, and in the first the writer speaks of his

desire to bequeath to posterity, along with his labouis “ a

testunony to the long and holy friendship that had existed

between the two They were contemporaries m the strictest

sense (Ramusio 5485-1557, Fraeastonus 1483-1553) His

correspondence, winch was often devoted to the collection

of new material for his work, was immense, and embraced
many distinguished men /\momg those whose names have

still m odour of celebrity were Fracastoco, just mentioned,

Cardinal Pietro Bernbo, Damrano dc Goe^, and ^bastian Obot,
among lesser lights^ Vettpr Fausto, Daniel Barbaro, Paolo

Manu/io, Andrea Navagero, tlie cardinals Gasparo Contarmi

and Gregorio Cortese, and the printer Tommaso Giuntj, editor

after Ramusio’s death of the N(wt^aiu)m

Two volumes only of the Navt^aimv e Vtaggt were published

during the life of Gian Battista, vol 1 in 1550, vohiii, m 1556,
\ol 11 did not appear till 1559, two years after his death,

delated, as his friend and printer T Giunti expUii^, noitj only

by that tvent but by a fire m the pruUmg-otfice (Novembci^

1557), which destroyed part of the material which had been

prepared It had been Ramusio’s intention to publish a fourth

volume, containing, as he mentions himself, documents relating

to the Andes, and, as appears from one of the prefaces ol

Giunti, others relating to explorations towards the Antarctic ^

Ramijsio’s collection was by no means the first of the kind,

though it was, and we may say on the whole continues to be,

tlie best Even before the invention of the press such col-

lections were known„ of which that made by a certain long

John of Ypres, abbot of St Bertm, in the latter half of the

14th centiuy was^ most meritorious, and afforckd m its tum-

scription a splendid field for embellishment by the miniaturists,

which was not disregarded The best of the printed collections

before Ramusio’s was the Novus Orbts, edited at Basel by

Simon Grynacus m 1532, and reissued in 1537 and 1,555^ This,

however, can boast of no disquisitions nor of much editorial

judgment Ramusio’s collection is in these respects far

superior, as well as m the variety and fulness of its matter.

He spared no pains in ransacking Italy and the Spanish

peninsula for contributions, and in translating them when
needful into the racy Italian of his day Several of the pieces

are very rare m any other shape than that exhibited m
Ramusio’s collection, several besides of importance-'

the invaluable travels of Barbosa and Pigafetta’s oa. count of

Magellan’s voyage—were not pubhUy known m any complete

form till the present century Of two important articles

at least the originals have never been otherwise printed or

discovered, one of these is the Summary of all the Kingdo^m,

Cities, and Nations fram the Red Sea to China, a work translated

from the Portuguese, and dabng apparently from about 1535;
the other, the remarkable Ramusian redaction of Marco Polo

{q.v\ The Prefatione^ Esposilione and Dichtaraztone, which

precede this version of Marco Polo’s book, are the best and
amplest examples of Ramusio’s own style as an editor They
are full of go<Kl sens© and of interesting remarks derived from
lua large reading and experience, and few pictures m words

^ere ever touched more delightfully than that in which he
sketches the return of the polo family to their native aty, as

he had received it in the traditions* of the Venetian elders

There were several editions of the Namgationi e Viaggi, and

* See in vol in the end of Ramusio's Dtscorso on the conquest
of Peru, and Giunti's “ Alii Lettori " m the 3rd> edition of dm lust
volume

m additions continued to be made lo the several volumes a
good deal of bibliographical interest attaches to thes3 various
modifications 2 The two volumes ^i, and in

)

published in

Ramusio s lifetime do not bear his name on the title-page,

nor does it appear m the addresses to his friend P'racastonus
with which these volumes begin (as docs also the second and
posthumous volume). The editions of vol. 1. are as follows

:

i554> 5563^ 5588, 1606, 1613^ The edition of 1554
contains the following articles which are not m that of 1550
(r) copious index, (2) “ Narr di un Compagno di Barbosa”;

(3) Infonnationi del Giapan ”> (4)
‘‘ AUi Lettori dk Giov de

Barros”; (5) “Capitoh cstratti da di Barros.” The edition

5563: adds to thc^e a preliminary k*af concerning Ramusio,
“ Tommjaso Gumtii aJli Lettoru” After 1563 there is no change
in the contents of this volume, only m the title-page. It

should be added that m the edition of 1554 there are three

doubk-page woodcut maps (Afnca, Indu and India extra

Gangero),. which do not exist in. the editmni of 1550, and which
are replaced by copperplate maps m subsequent editions.

These maps are often missing The editions of vol, n. arc

as follows : 1559, 1574, 1583, 1606. There are important
addition^i m the 1574 < opy, and still further additions in that

of 15^13 The additions made in 1574 were : (i) “ Herberstein,
Della Moscovia e della Russia”,. (2) Vujggio in Persia di

Catenno Zeno”, (3)
“ Scopnmento dell’ Isok Fmlanda,

&c ,
per due fratclh Zeni ”, (4) Viaggi in Tartana per alcuni

frail Minori ”, (5)
“ Viaggio del Beato Odorico ” (two versions)

P'urther additions made in 1583 were
:
(r) “ Navigation© di

Seb Cabota”; (2) at the end 90 ff with fresh pagination,

containing ten articles on ” Sarmatia, Polonia, Lithuania,

Prussia, Livonia, Moscovia, and the Tartars by Aless Guagnino
and Matteo di Micheovo.” The two latest '‘editions” of

vol 11 are identical, from the same type, with a change of

title-page only, and a repiint of the last leaf of the preface
and of the last leaf of the book But the last circuiiiStance

does not apply to all copies. In one, whilst the title bears

1606, the colophon bears “ Appresso i Giunti, 1583.” VoL ui.

editions are of 1556, 1565 and There is no practcal
difference beiweea the first two, but that of i6o6 has forty-five

pages of imporlant new matter, whicii embraces the Travels

of Cesare Fedrici or Federici m India, cme of the most valuable

narratives of the i6th century, and Three Voyages of the

Hollanders and Zealcenders to Nova Zembla and Greenland,

Vol. Ill, also contains (omitting maps and figures inserted m
the text, or with type on the reveise) a two-page topographical
view of Cuzco, a folding map of Terra Nova aaid Labrador, a
two-page map of Brazil, a two-page map of Guinea, &c

,
a

two-page map oi Sumatra, a two-page pictorial plan of the

town of Ilochelaga in New France, and a general map of the

New World m a hemisphere. Brunet’s statement mentions
issues of voL 11. m 1564, and of vol. ui in 1613; but those seem
to have no existence. It would thus appear that a set of

Ramusio, to be as complete as possible, should embrace

—

for vol. 1 , 1563 or any subsequent edition, for voL 11, 1583
or 1606; for vol. ui

,
1606.

Paolo (Girolamo Gaspare)^ (1532-1600) was the only
child of Gian Battista, and was born on the 4th of July 1532.
Like his father, he maintained a large correspondence withmany
persons of learning and note In 1541 hranccsco Gontanm,
procurator of St Mark’s, brought from Brussels a MS; of Ville-

hardouihs History of the Conquest of Consianhnoplt; which
he presented to the Council of Ten. In 1556 they pubkdy
ordered its translation into Latin, and- gave the- commission
to Paolo Rannusio. His father also seems to have taken
much mterest m the work, for a MS. vemacukar translation by
him exists m the Marciana Paolo’s book was not com|^ted

^ Brunet’s statements on the subject are borrowed, andaot. quite
accurate Iho detail in Cigogna seems to ho accurate, but it is

vague as to the deficiencies ot the earlier editions
* All of these ate in the British Museum
* AU at the Bntish Museum.
® This person and his son allocted the bjicllmg Rannusio
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till 1573, many years after the father’s death, and was m fact

a paraphrase enlarged from other sources, thus, according to

Cigogna’s questionable judgment, “ converting the dry story

of Villehardouin into an elegant (fiorita) historical work
It was not published till 1609, nine years after Paolo’s death

,

nor was it ever really reprinted, though it became the subject

of a singular and unintelligible forgery For Jacopo Gaffarelli,

who was sent to Venice to buy books for Richelieu, having

apparently procured the “ remainder ” copies, removed the

title and preliminary pages and substituted a fresh title with

the date 1634, and a dedication to his master the cardinal ^

Girolamo Giuseppe (1555-1611), the son of Paolo, was
born at Venice in 1555 He entered the public service in

1577, and was employed in connexion with various foreign

missions In 1601 he published at Lyons the French text of

Villehardouin; and, besides an Italian translation of this old

historian (who seems thus to have furnished occupation for

three generations of Ramusios), he left behind him a Storta o

Cronaca di Casa Ra,nusta, a folio MS still in St Mark’s Library

He died at Padua in 1611, and his posterity did nothing to

continue the reputation of the family, official or literary

Bvbidcb the ciicumstanees to be gathered from the Navtgahont
regarding the Ramusio family see the Iscrisiont Veneie of Emanuele
Cigogna There is also in the British Museum Monografia letta il

14 Marzo iSSj by Guglielmo Carradon (Rmiini, idSj), but
hcirdlv anything has been found in this except the mscription quoted
at lliL In ginning of this article (H Y )

RANADE, MAHADEO GOVIND (1842-iqoi), Indian lawyer,

reformer and author, was born on the i;6th of January 1842 at

Niphad, in Nasik district, of a Chitpavan Brahman family

When his lather was minister at Kolhapur he attended the

Anglo-vernacular school in that town, and joined the Elphin-

stone Institute m Bombay at the age of fourteen. He was one

ol the first graduates of the Bombay University , taking the B A
in 1862 and the LL.B. in 1866 Having entered government

service he became presidency magistrate and then fourth judge

of the small cause court at Bombay m 1871, first-class sub-judge

at Poona in 1873, and judge of the Poona small cause court m
1884, after which, as special judge under the Deccan Agricul-

turists’ Relief Act from 1887, he came into close contact with the

difficulties of the agrarian classes. In 1886 he was a member of

the finance committee appointed to report on the expenditure,

both imperial and provincial, with a view to retrenchment This

service won him the decoration of C I E He became a member
of the legislative council of Bombay in 1885, and ouupied that

position until raised to the high court in 1893 Being an

energetic social reformer, he directed his efforts against infant

marriages, the shaving of widows, the heavy cost of marriages

and other social functions, and the caste restrictions on travelling

abroad. He strenuously advocated widow remarriage and
female education. He was the founder of the social conference

movement, which he supported till his death In the political

sphere he founded the Poona Sarvajanik Sabha, through which
he frequently helped the government with sound advice. He
was also one of the originators of the Indian National Con-
gress In Bombay University, where he held the offices of

syndic and dean in arts, he displayed much organizing power
and great intimacy with the needs of the student class Him-
self a thorough Mahratti scholar, he encouraged the translation

of standard English works, and tried, with some success, to

introduce vernacular languages into the university curriculum

Though reared in the strictest tenets of Hinduism, his deep
religious feeling and trained intellect craved something higher

and J^roader than he could find in the traditional forms and
orthtdox teaching of his race The same spiritual want being

felt by many ettHghtened Hindus, he joined with his friends, Dr
Atmaram Pandurang, Bal Mangesh Wagle and Vaman Abaji

Modak, m founding a new sect in Bombay known as the “ Par-

thana Samaj ” This community resembles, m all essential

points, the Brahma Samaj of Bengal Its principles of en-

lightened theism are based on the ancient Vedas. He published
* In the British Museum

books on Indian economics and on Mahratta history He died

on the i6th of January 1901 He left no children, but his widow
continued his work of social and educational reform at Poona

bee G A Justice M G Ranade {Homhsiy, 1902)

RANAVALO (Ranavalona) III (1864- ), the last queen
of Madagascar, born in 1864, was a great-niece of Radama T

Her name originally was Razafindrah^ty, but on succeeding to

the throne of Madagascar after the death of Queen Ranavalo II

on the 14th of July 1883, she assumed the style of Ranavalo III

Although nominally queen, she took no share in the government,
which her prime minister, Raimlaiarivony, had controlled

since 1864 After placing her on the throne, he married her

before the close of the year Ranavalo became queen just after

the French had revived their claim to a protectorate over the

island The Hova government refusing to admit the claim, war
broke out, and several sharp engagements took place The
French bombarded the coast towns, but were unable to reach the

interior of the island, where the strength of the Hova lay In

December 1885 ^ treaty was concluded by which it was agreed

that the government of the French Republic should represent

Madagascar in all foreign relations, but that in internal matters

the Hova government should be independent, as formerly

During the next ten years French influence was quietly extended
over the island, in spite of the efforts of Raimlaiarivony, who
pursued an anti-French policy, encouraging English and Ameri-
can planters and traders. In 1894 differences on commcnial
and territorial questions arose between the Hova government

and the French, which terminated in war In 1895 a well-

organized expedition was despatched from France to subjugate

the island Many of the inhabitants sympathized with the

invaders and even the Hova themselves were divided AI-

tiiough Ranavalo endeavoured to arouse a martial spirit m her

subjects, the French advanced on the capital without encounter-

ing anv effective opposition On the 30th of September they

captured Antananarivo Raimlaiarivony was sent into exile,

where he died in the following year
,
but Ranavalo was suffered

to remain as nominal head of the government, under a strict

French protectorate In August 1896, to avoid commercial

difficulties with foreign powers, the island was declared a Trench
colony

,
but no change was made m the internal administration

Later in the year, however, the civil governor was replaced by
a military resident, General Gallieni A formidable insurrection

broke out, which Gallieni suppressed, executing or exiling several

prominent members of the Hova administration Finding that

the court had been a centre of intrigue, he abolished the sover-

eignty by proclamation m February 1897, exiled Ranavalo

to Reunion In March 1899 she was removed to Algiers Her
exile there was relieved by occasional visits to Pans
RANG, ARTHUR (1831-1908), French politician and writer,

was born at Poitiers on the 20th of December 1831, and was
educated for the law Implicated in a plot against Napoleon

III in 1853, he was acquitted, but shortly afterwards was im-

prisoned for belonging to a secret society
,

for his share in anti-

impenalist conspiracies in 1855 he was arrested and dcpoited to

Algeria without a trial The amnesty of 1859 permitted him to

return to Pans, where he soon drew the attention of the police

to his presence by his violent articles. During the siege of

Pans he left the city in a balloon and joined Gambetta, for whom
he organized a system of spies through which General Trochu
was kept informed of the strength and disposition of the

Prussians around Pans He was elected to the National

Assembly in February 1871, but resigned rather than subscribe

to the peace He had been elected mayor of the ninth arron-

dissement of Pans m the autumn of 1870, and in March was sent

by the same district to the Commune, from which he resigned

when he found no reconciliation was possible between ther

mayors and the Commune In July he became a member of

the municipal council of Pans, and in 1873 was returned to the

National Assembly for the department of the Rhone, and took

his place on the extreme Left. A month after his election the

governor of Pans demanded his prosecution for his share in the

Commune The claim being granted by a large majority, he
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escaped to Belgium, where he issued a pamphlet defending his

action during the Commune On his failure to appear before

the court he was condemned to death, and remained in Belgium
until 1879, when he was included in the amnesty proclaimed by
Gr6vy Dunng his exile he continued his active collaboration

on La Repubhque franfatse In 1873 he fought a duel with Paul
de Cassagnac, and he acted as second to Cl^menceau more
than once He energetically defended the republic against the

Boulangist agitation, and took an equally courageous part in

the Dreyfus affair In the Picquart-Henry duel he was second

to Colonel Picquart He succeeded Cl^menceau as editor of the

Aurore, in which Zola’s letter “ J ’accuse
” had appeared, and

was president of the Assoaation of Republican Journalists In

1903 he became senator for Corsica, and died on the loth of

August 1908

In addition to his purely political writings, Arthur Ranc published
political novels of the Second Empire, Vempire (1872) and Le
nrnan d*une conspiration (i8(>8)

RANC^, ARMAND JEAN LE BOUTHILLIER DE (1626-

1700), founder of the Trappist Cistercians He was bom in

Pans of a noble and influential family of Normandy, hence,

being destined to the ecclesiastical state, he was when ten years

old commendatory abbot of La Trappe and two other abbeys,
pnoi of two priories, and canon of Notre Dame, Pans. At
tvvelve he published a translation of Anacreon He went
through his course of theological studies with great distinction,

defeating Bossuet at the Baccalaureat in theology He was
ordained in 1651, and embarked on the ambitious and worldly
career of a court abhe in the days of Louis XIV But after a
few years he underwent a complete change of life, and in 1662

he retiied to his abbey of La Trappe, of which he became
rcguldi abbot in 1664 and introduced an austere reform (see

'ruAPPiSTs) The best known episode of his subsequent life

was the Contestation ” with Mabillon on the lawfulness of

monks devoting themselves to study, which De Ranee denied

lie resigned his abbacy in 1695, owing to declining health, and
died in 1700

The b' st of the early lives is that of P le Nam, his sub-pnor
(171 5) ,

the most recent is by M Serrant, UAbbi de Ranc6 et Bossuet
(1903) A sufficient sketch is given by Helyot, IJtstotres des ordr^s

rehgieux (1718), vi. c i On the Contestation on Monastic
Studies, sec Maitland, Dark Ages, § x (E C B

)

RANCH, a term in current usage among the English-speaking

peoples for a large farm, particularly one for cattle or horse-

breeding The word came into use in this application in the

western states of North America, and was an adaptation of

the Spanish-Amencan rancho, herdsmen’s huts, in Spanish a
gathering of people having their meals in common, a mess
RANCHI, a town and district of British India, in the Chota

Nagpur division of Bengal The town, which is situated on
the Chota Nagpur plateau, about 2100 ft above sea-level, is

the headquarters of both the division and the district Pop

(1901) 25,970 It is an important centre of local trade and
the headquarters of the German Lutheran mission There are

a high school and an industrial school, and it is proposed to

found here a residential college for all Bengal The canton-

ments, formerly called Doranda, accommodate a detachment
of native infantry

The District of Ranchi, formerly called Lohardaga after

the town which was its headquarters, has an area of 7128 sq, m
It consists of two tablelands, of which the higher rises to about

2000 ft The whole area is broken by hills and undulations

which are terraced for rice The steep slopes are covered

with a dense forest, where wild animals still abound, but no
profit is derived from the timber. The pnnapal rivers are the

Sqjianarekh^i and the North and South Koel In 1901 the

population was 1,187,925, showing an increase of 5*2 % m the

derade Christians form 10 % of the total The district was
afiected by the famine of 1896-1897, and still more severely by
that of 1900. Rice is everywhere the staple crop, with some
millets and pulses Tea cultivation has been introduced, but
does not flourish The only industry on a large scale i> the
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manufacture of shellac Myrobalans are also exported. Iron

and soapstone are worked m small quantities Hopes of pro-

fitable gold-mining in the quartz veins of the schist formation
have proved abortive. There is no railway in the district,

though surveys have been made to connect with the Bengal-

Nagpur line

See F B Bradley-Birt, Chota Nagpur (1903)

RAND, a Dutch word meamng border, edge, used in South
Africa to designate a low rounded range of hills, specifically

It is an abbreviated form of Witwatersrand, an elevated ridge

in the southern Transvaal, forming the water-parting between
the basins of the Orange and Limpopo The Rand is famous
for its gold-bearing reefs (see Gold), and the word is often

used as a synonym for the mining industry earned on over a
great part of its area, or for Johannesburg {q,v ), the city which
that industry created

RANDALL, SAMUEL JACKSON (1828-1890), Amencan
politician, was born in Philadelphia, Pennsylvania, on the

loth of October 1828 He was educated in the public schools

and in the University Academy, Philadelphia. In 1858-1859
he was a Democratic member of the state senate. During the
Civil War he served as a private in the Union army for ninety

days in 1861, and two years later took part in the Gettysburg
campaign as a volunteer From 1863 until his death he was

a Democratic representative in Congress During the session of

1874-1875 he first gained a national reputation by the masterful

manner in which he prevented the Republican majority from
passing the Force Bill or Federal Election law Under his

leadership discipline and party harmony were established

among the Democrats for the first time after the Civil War
He was speaker of the House from December 1876 to March
1881, during a peiiod marked by rancorous debates concerning

the disputed Haycs-Tilden presidential election With the

disappearance of the Reconstruction questions and the emer-

gence of the tariff issue, however, his influence began to wane.

As the leader of the Protectiomst wing of the party he was
superseded by the tariff reform advocates, such as John G
Carlisle, William R Morrison, and Roger Q Mills, Carlisle

defeating him for the speakership in 1883. He died in Washing-
ton, D C ,

on the 13th of April 1890

RANDAN, a name for a boat rowed by three persons, stroke

and bow using a single oar each and the central person a pair of

sculls The word is of unknown origin, and can hardly be con-

nected with a slang term for a row or spree, which is found as

early as the beginning of the i8th century and is generally taken

as a variation of “ random,” haphazard

RANDAZZO, a town of Sicily, m the pro\ ince of Catania, at

the N foot of Mount Etna, 43 m N by W of Catania by rail

and 26 m direct Pop (1901) 11,798. It has considerable

remains of architecture of the 13th and 14th centuries, mcluding

three Norman churches and some interesting palaces The
former contain some fine sculptures and goldsmith’s work

(Mauceri m VArte, 1906, 185) It is the nearest town to the

summit of Etna (9 m ), and is one of the points from w hich the

ascent may be made
RANDERS, a town of Denmark, capital of the amt (county)

of Its name in Jutland, on the Gudenaa at the point where

It begins to widen into Randers Fjord, an inlet of the Catte-

gat Pop (1901) 20,057. The town is 15 m. from the open

Cattegat and the harbour has 15 ft. depth on the bar The
chief exports are butter and eggs, the chief imports sugar,

petroleum, coal and iron. Two railways run north to Aalborg,

contmumg the main East Jutland line from the south, and an

eastward branch serves Grenaa and Aebeltoft on the coast

Though a place of considerable antiquity—being mentioned m
1086 as the meeting-place of insurgents agamst Knud, the saint

—Randers has few remains of old buildings and bears the stamp

of a compact, modern manufacturing town that owes its

importance to its distilleries, manufactories of gloves, railway

carnages, &c St Marten’s church dates from the 14th century,

but was irequently altered and enlarged down to 1870 It has

good woodwork of the 17th century. The high school is housed
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in a medieval monastery, which was restored m 1894-^7

There is a statue to Steen S Blicher {1782-1848), the national

poet and novelist of Jutland

Randers is bc.st known in history as the scene of the assassina-

tion of Count Gerhard by Kiels Ebbeson in 1340 In the middle

ages It had six churches and four monastic establishments, the

oldest a Benedictine nunnery (1 170). ’1 he Grey Enars’ building

WAS turned into a castle (Drunmngborg) after the Reformation
,

its church was burned down in 1698

RANDOLPH, EDMUND {JKNNINOSj (1753-1813), American

statesman, was bom on the loth of August 1753, at 'lazeweii

Hall, Williamsburg, Virginia, the family seat of his grandfather,

Sir John Randolph (1693-1737), and his father, John Randolph

(1727-84), who (like his uncle Peyton Randol^) were king’s

attorney's for Virginia Edmund graduated at the College of

William and Mary, and studied law with his father, who felt

bound by his oath to the king and went to England in 1775

In August-October 1775 P^dmund was aide-de-camp to General

Washington In 1776 he was a member of the Virginia Con-

vention, and was on its committee to draft a constitution In

the same year he became the first attorney-general of the state

(serving until 1786) He served m the Continental Congress in

1779 and again in 1780-82, He had a large private practice,

including much legal business for General Washington in 1786

he was a delegate to the “ Annapolis convention,” and m 1787-88

was governor of Vnginia. He was a delegate to the (.onsli-

tutional Convention of 1787, and on the 29th of May presented

the “ Virginia plan ’* (sometimes called the “ Randolph plan ”) ^

In the Convention Randolph advocated a strongly’ centralized

government, the prohibition of the importation of slaves, and a

plural executive, suggesting that there should be three executives

from different parts of the country, and refused to sign the con-

stitution because too much power over commerce was granted

to a mere majority in Congress, and because no provision was
made for a sec'ond convention to act attcr the present instrument

had been referred to the states In October 1787 he published

an attack on the ( onstitution , but in the Virginia convention

he urged its ratification, arguing that it was too late to attempt

to amend it without endangering the Union, and thinking that

Virginia’s assent would be that of the m'cessary ninth state. In

1788 he refused re-eledron as governor, and entered the House
of Delegates to work on the revision and codification of the state

laws (pubhshed in 1794), In September 1789 he was appointed

by President Washington first attorney-general of the United

States He worked for a revision of Ellsworth’s judiciary act

of 1789, and especially to relieve justices of the supreme court

^ The plan was not drafted by Randolpli, but he presented it

because he was j^ovemor It called for a legislature of two branches,
one chosen by tbc people and based on free population (or on wealth)

and the other chosen by the first out of candidates nominated by the
state leg4‘datures

,
a majonty vote only was required in each house

,

and Congress was to have a negative on such state legislation as
seemed to the Congress to contravene the articles of the Union
There wai to l>e, under this plan, an executive chosen by the national
legislature, to be ineligible for a second term, to have general

authority to execute the national laws and to have the executive
rights vested in Congress by the Confederation

,
and the executive

with a convenient number of the national jufhciary was to compose
a Council of Revision, with a veto power on acts of the national
legislature and on the national legislature’s vttoc’S of acts of state

h gislatiires—but the national legislature might pass bills (or vetoes
of state legislation) over the action of the Council of Revision The
plan provided for a FixicraLl judiciary, the judges to be appomted by
the national Icsgislature, to hold office during good behaviour, and
to ha\e jurisdiction over casts in admiralty and cases m which
foreigners or citizens of different states were parties The Virginia

plan was opposed bv the smaller states, Connecticut, New jersey,
Delaware and Marviand, which demanded equal representation m
the legislature. It was too radically ditferent from the Articles of
Confederation A draft of a constitution in Randolph's handwriting
discovered in 1887, seems to have been the report (6th August) of

a Committee of Detail of five members (John Rutledge, Edmund
Randolph, Nathanul Gorham, Oliver Ellsworth and James Wilson)
It w reproduced in facsimile m W M Meigs's The Growth of the

Consittuiton (Philadelphia, 1900) Conway, who discovered it,

exaggerated its importance and thought it had been (irawn by
Randolph alone and before tin Converttwn
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of the duties of circuit judges, and advocated a federal code
;

in 1791 he considered Hamilton’s scheme for a national bank
unconstitutional, and in 1792-93, in the case Chisolm v.

Georgia before the supreme court, argued that a state might be
sued by a citizen of another state On the 2nd of January 1794
he succeeded Thomas Jefferson as secretary of state In 1795
he wrote thirteen letters (signed “ Germanicus ”) defending the
l^rcsident in his attack on the American Jacobin or democratic
societies He was the only cabinet member who opposed the
ratification of the Jay treaty (his letters to the President on the
subject are reprinted in Tfve Amertcan llishottcal "Review, vol

xii f>p 587-599), and before it was ratified the delicate task of

keeping up friendly diplomatic rdatmns with Franc'c fell to

him. Ilomc despatches of the French minister, Joseph Fauchet,
intciccptcd by a British man-of-war and sent to the British

minister to the United States, accused Randolph of asking for

money from France to influence the administration against Great
Britain Although this charge was demonstrably false, Ran-
dolph when confronted with it immediately resigned, and
subsequently stciirtda retractation from Fauchet

; he pubhshed
A Vindication of Mr Randolph's Resignation (1795) and
Political Truth, or Ant 7nadverszon$ on the Past and Present State

of Pubkc Affairs (1796) He W'as held personally responsible
for the loss of a large sum of money during his admmistiation of

thestatc department, and after years of litigation was judged by
an arbitrator to he indebted to the government for more than

$49,000, which he paid at great sacnfice to himself He re-

moved to Richmond in 1803, and during his last >ears was a
leader of the Virginia bar

, in 1807 he was one of Aaron Burr’s

counsel. He died at Carter Hall, Millwood, Clarke county,
Virginia, on the 12th of September 1813.

Monciire T) Conway, in his Omitted Chapters of History disclosed
tn the I tf-e and Papers of hdniimd Randolph (New York, 1888

,
2nd

ed , 1889), greatly exaggciatcs Randolph's work in the Constitutional
Convention

,
the commoner view unnciiatcs him and makes him a

" hair-splitUr," and a man of no decision of character

RANDOLPH, JOHN (1773-1833), of Roanoke, American
statesman He was a member of an influential and wealthy
Virginian family, and was the third and youngest son of John
Randolph of Caw sons, (^htsterfield county, where he was bom
on the 2nd of June 1773 He was a descendant of John Rolfe
and his wife Pocahontas His father having died in 1775, his

early years were passed under tl>e care of his mother and his

.stepfather, Mr St George Tucker, from whom, however, he
eventually Ixx'ame estranged, as he did from almost every one
with whom he was intimately associated He attended a
school at Williamsburg, Virginia, and for a short time studied

at Princeton and at Columbia, but, although well read m
modern works bearing on politics and philosophy, his own
statement, “ I am an ignorant man, sir,” was in other respects

not inaccurate. Both his religious and his political views were
radical and extreme. At an early period he imbibed deislical

opinions, which he promulgated with eagerness He was also,

though a mere boy when the new Federal government was
organized in 1789, strongly opposed to the new Constitution

of the United States. In order to assist in asserting the right

of resistance to national laws, and to withstand the “ encroach-

ments of the administration upon the indisputable rights ” of

Virginia, he was in 1799 elected as a Republican to the national

House of Representatives, of which he was a member, with
the exception of two terms (1813-15 and 1817-19), until 1825,
and again in 1827-29. After the accession of Jefferson to the

presidency in 1801, Randolph was appointed chairman of the

Committee of Ways and Means, and as such was naturally the

leader of the Republican majority m the House. He took an
active part in agitating for the rdorm of the judiciary, and in

1804 moved the impeachment of Judge Samuel Ch^e (^.*i.),

acting as the leader of prosecution in the trial before the Senate.

Though an avowed Republican, he was far from being sub-

servient to his party, and for several years after 1805 led a
small faction, called “ Quids,” which sharply criticized Jefferson

and attempted to prevent the selection of Madison as the
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presidential candidate <A his party. In March 1807 he lost

the chairmanship of the Ways and Means Committee. Pos-

sessing considerable wit, great readiness, and a showy if some-

what bombastic eloquence, he would undoubtedly have risen

to high influence but for his strong vein of eccentricity and his

bitter and ungovernable temper I1ie championship of state

rights was carried by him to an extreme utterly quixotic, inas-

much as he not pnly asserted the constitutional right of Virginia

to interpose her protest against the usurpation of power at

Washington, but claimed that the protest should be supported

by force From December 1825 to March 1827 he served m
the United States Senate, and in April 1826 he was forced to

fight a duel with Henry Clay, on account of hrs violent abuse

of that statesman in the course of a debate. In 1830 he was

sent by President Jackson on a special mission to Russia, but

remained in St Petersburg only ten days, then spent almost

a year in England, and on his return m October 1831 drew

1^21,407 from the United States Treasury for his services He
died of consumption at Philadelphia on the 24th of June 1833.

Though his political life was full of inconsistencies—lie was even

capable of advocating the passage of a bill on one day and of

opposing the passage of the same bill on the next—he generally

adhered to the principles enunciated by the Republican party

in Its earliest years, and throughout his later career, in numerous

speeches, he laboured to bring about the identification of slavery

with the theory of states’ rights. In this he was the natural

precursor of Calhoun His last will was disputed in the law

courts, and the jury returned a verdict that in the later years

of his life he was not of s<ine mind He was always in theory

opposed to slavery, and by his will, which was accepted by the

courts, freed his own slaves,

Ihe best biography is that by Henry Adams, John Randolph
(Boston, 1882), in the “ American Statesmen Series there is also

a biography, which, ho\vcvci, contains many maccuraaes, by Hugh
\ Gailand (2 vols>

,
New York, 1851)

RANDOLPH, PEYTON (1721-1775), American politician,

was born at Tazewell Hall, Williamsburg, Virginia, in 1721, a
son of bir John Randolph (1693-1737), the king’s attorney for

Virginia lie graduated at the College of William and Mary,
studied law at the Inner Icmple, T ondon, and in 1748 was
appointed the king’s attorney for Virginia ^ Randolph wrote

the address of remonstrance to the king in behalf of the Bur-
gesses against the suggested stamp duties in 1764 His policy

was conservative and moderate, and in May 1765 he opposed
Patrick Henry’s radical “Stamp Act Resolutions” In 1766
he resigned as king’s attorney and was succeeded by his brother

John (1727-1784) In 1769 he acted as moderator of the

privately convened assembly which entered into the non-
importation agreement, and in May 1773 he became chairman
of the first Viigmia intercolonial committee of correspondence
He presided over the provincial convention of August 1774,
and was a member of the Fust Continental Congress, of which
he was president from the 5th of September to the 22nd of

October 1774 He was re-elcctcd to Congress in March 1775,
and on the loth of May was again chosen to preside, but on
the 24th he left to attend a meeting at Williamsburg of the

Virginia Burgesses. He then returned to Congress, of which
John Hancock had meanwhile been made president Randolph
died of apoplexy m Philadelphia on the 22nd of October 1775.
He was provincial grand-mastei of the Masons of Virginia,

and was an intimate friend of Washington.

RANDOLPH, THOMAS (1523-1590), English diplomatist, son
of Avery Randolph, a Kentish gentleman, was educated at

Christ Church, Oxford, and m 1549 became principal of Pem-
broke College, Oxford, then known as Broadgates HaU. During

^ In 1754 the Burgesses sent him to London to argue agamst
the governor's demand for a fee of one pistole on every land patent

;

his plea was sucxcsstul, but the governor superseded him with George
Wythe, who resigned m Randolph's favour upon his return from
England The Burgesses voted Randolph £2^00 with the grant of
£20,000 to Governor Dmwidche for Indian warfare

,
the governor

would not approve this appropriation, however, until Randolph
apologized lor leaving his office without the governor's permission
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the reign of Mary, Randolph, who was a zealous Protestant,

sought refuge m Pans, where he cultivated the society of

scholars Returning to England after the accession of Eliza-

beth, he was soon employed as a confidential diplomatic agent

of the English queen m Scotland Here he succeeded in gaming
the confidence of the Protestant party, with whom he became
a person of great influence Randolph’s despatches from

Scotland between 1560 and 1585 supply mipouant materials

for the history of the political intngues of that period

Randolph, who had hitherto remained ostensibly on terms of

friendship with Mary Queen of Scots, exerted his influence on

instructions from Elizabeth to prevent Mary’s mamage with

Darnley
,

but in 1566 he was driven from Scotland on the

charge of having fomented Murray’s rcbelhon, and he then

obtained government employment of secondary importance in

England In 1568 he undertook a mission to Russia which

resulted in the concession by Ivan the Icrrible of certain

privileges to English merchants , and in 1570 he returned to

Scotland, where, after the murder of the regent Murray in

January of that year, he “ succeeded,” says Andrew Lang,
“ in making civil war inevitable

,
he himself was m high spirits,

as always when mischief was m hand ” After carrying through

certain diplomatic business in France in 1573 and 1576, Ran-
dolph returned in January 1581 to Scotland where the earl of

Morton, the regent, had been arrested a (ewr days previously

Randolph, acting on Elizabeth’s instructions, intrigued with

Angus and the Douglases in favour ot a plot to seize the person

of the young King James, and to save Morton by laying violent

hands on the earl of Lennox Douglas of Whittmgham, who
was employed in the intrigue, on bein^ arrested made revela-

tions which imperilled Randolph, ana the latter prudently

withdrew to Berwick before the execution of Morton m June
1581 In 1585, when he next visited Scotland, he was more
successful, being instnimental m arranging a treaty between
England and Scotland For the next four years he was chan-

cellor of the exchequer in England, and he died in London m
June 1590 Randolph married, in 1571, Anne, daughter of

ITiomas Walsingham He was a personal friend of George

Buchanan, in whose History of Scotland he took a lively interest,

and he has been credited, though on doubtful evidence, with

the authorship of a Life of the historian in Latm.
See J A Froude, History of England (12 vols

,
London, 18S1)

,

Andrew Lang, History of Scotland, vol 11 (4 vols , London, 1902—7) ,

Calendar of &laU Papers relating to Scotland (1500-1603), edited by
M J Tliorpe (2 vols ), Calendar of Stale Papers, Foreign Series of
the Reign of Elizalxth

,
Anthony di Wood, Athenae Oxomenses and

Fasti, edited by P Bliss (4 vols , London, 1813-20)

RANDOLPH, THOMAS (1605-1635), English poet and
dramatist, was bom near Daventry in Northamptonshire, and
was baptized on the 15th of June 1605 He was educate at

Westminster and at Trinity College, Cambridge. He took
his B A degree in 1628, proceeded M A m 1632 and became
a major fellow of his college in the same year He soon gave
promise as a writer of comedy, Ben Jonson, not an easily

satisfied critic, adopted him as one of his “ sons ” He
addressed three poems to Jonson, one on the occasion of his

formal “ adoption,” another on the failure of The New Inn,

and the third an eclogue, describing his own studies at

Cambridge He lived with his father at Little Houghton in

Northamptonshire for some time, and afterwards with William

Stafford of Blathcrwick, at whose house he died before com-
pleting his thirtieth year He was buiied in Blathcrwick

church on the 17th of March 1634-35, and his epitaph was
written by Peter Hausted, the author of The Rtved Friends

Randolph’s reputation as a wit is attested by the verses

addressed to him by his contemporaries and by the stories

attached to his name His earliest printed work is AnsUppus,
Or, The Jemail Philosopher Presented in a pnvate shew,

To which ts added, The Conceited Pedlar (1630) It is a gay
interlude burlesquing a lecture in philosophy, the whole piece

being an argument to support the claims of sack against small

beer. T^he Conceited Pedlar is an amusing monologue delivered

by the pedlar, who defines himself as an “ tndtvtduum vagum,
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or the prtmum mobile of tradesmen, a walking-burse or movable
exchange, a Socratical citizen of the vast universe, or a peri-

patetical journeyman, that, like another Atlas, carries his

heavenly shop on’s shoulders.” He then proceeds to display

his wares with a running satirical comment The Je^us
Lovers was presented by the students of Trinity College,

Cambridge, before the king and queen in 1632 The Muse^s
Looking-Glass is hardly a drama Roscius presents the
extremes of virtue and vice in pairs, and last of all the ” golden
mediocrity ” who announces herself as the mother of all the
virtues Amyntas, or The Impossible Dowry

y

a pastoral printed
in 1638, with a number of miscellaneous Latin and English
poems, completes the list of Randolph’s authenticated work
Hey for Honesty

j
down with Knavery

^
a comedy, is doubtfully

assigned to him.

His works were edited by W C Hazlitt in 1875

RANDOM (older forms randon, randoun
,

from the French,

cf. randtr, to run quickly, impetuously
,

generally taken to

be of Teutonic origin and connected with Ger Randy edge,

bnm, the idea being possibh of a brimming river), an adjective

originally meaning impetuous, hastv, hence done without
purpose or aim, haphazard The term random work ” is

used, m architecture, by the rag-stone masons, for stones

fitted together at random without any attempt at laying them
m courses Random coursed work ” is a like

term applied to work coursed in horizontal beds,

but the stones are of varying height, and fitted

to one another (see Masonr\ ).

RANKLAGH, formerly a popular resort by the Thame ^ n

Chelsea, London, England About 1690 the land lying cast
,

of Chelsea Hospital, and bordering the river about the point

where Chelsea Bridge now stands, was acquired by Richard, 1

Viscount Kanclagh, later carl of Randagh (d 1711) He I

built a mansion and laid out fine gardens, which, in 1742,

were thrown open as a proprietary place of entertainment
'

A building called the Rotunda was erected for concerts, and
^

the gardens quickly became a favourite resort of fashionable 1

society Balls and masquerades, exhibitions of fireworks, '

regattas and many other forms of amusement were provided
,

•

but by the close of the x8th century Randagh was ceasing to i

attract the public, and in 1803 the Rotunda was closed, llv

buildings were removed, and the grounds became the propert\

of Chelsea Hospital They are still included in the pleasant

gardens belonging to that foundation, but no traces of the

popular Rane agh are preserved There is, however, a

fashionable modern club of the same name.

See Warwick Wroth, London Pleasure Gardens of the Eighteenth

Century (London, 1896)

RANGE-FINDER, Telemeter or Position-Finder (Fr

telemkre
y
Ger Distanzme^ser

,
It Telemetro, Russ Dalnoimer

y

Span Teleuetro
y

in the United States the word telemeter is

sometimes applied to the stadia used m connexion with the

tacheometer), an instrument, of which many varieties have
been invented, for assisting the gunner and the infantry soldier

in determining the distance or “ range to their objective

Vcarly all range-finders ma> be described as instruments

which automatically solve a triangle Usually it is a right-

angled triangle, the length of the base of w'hich is known, and
one of the sides is the range it is desired to find They are,

m fact, goniometers, but the angle which they measure, whether
it may be at the end of the measured base, or that subtended
by It, IS usually expressed as a funcljon of the angle in terms
of the measured base Thus the range is recorded directly

in metres or yards without calculation It is proposed here

* The word “ range ” from O Fr range, from ranger, to place in a
ro>\ or rank {rang being a variant of ranr, whence Eng " rank "),

meant properly a row or line of objects as still in " mountain-
mge ”

,
the secondary meanings of an area or spac*^ of ground,

sphere of action, compass extent, distance, are derived from the
\erb **to range,*’ to stretch out in a line, I0 extend, to move about
over a given area

^

to describe principally the range-finding instruments in the
British services (i) as used m the fleet, (2) by the army m
the field

, (3) in harbour defence ,
and (4) to refer briefly to

range-finders, not under these heads, of English and foreign

design

I. The necessity for a range-finder afloat caused the British
Admiralty m 1891 to issue an advertisement in the press
inviting inventors to produce an instrument which would,
amongst other conditions, record ranges with an accuracy of

within 3 % at 3000 yds. The resulting competition was de-
clared in favour of a range-finder which is the joint invention
of Professor Barr of the Glasgow University and Professor

Stroud ot the Yorkshire College.

The naval range-finder consists of a tube 2 which contains two
telescopes It is earned on a frame by bearings, in which the tube
IS free to revolve about its longer axis lo the frame _
IS attached a w'eight capabU of movement within a tank cf
this weight balances tlie range-finder and frame upon
kmfe-edges B> means of the handle on tlic left of the
instrument and an altitude worm beneath it, the motion of
the tube is governed, and the line of sight is directed on
the objective By partially filling the lank with water, the
swinging of the weight in a ^eaway can bo checked Jhe frame is

supported on a pedestal and can rotate m azimuth upon it (fig i)

RI«MT ICAmNe
WORKmo MEAD

WASKIOR

I —Barr and Stroud

A rubber guard is fitted lound the eyc-picccs Its functions are to

guide the eyes of the observer into the correct position, and to

protect them from side light and the distressing efiect of wind It

also guards the forehead against the jar occasioned by firing heav>
guns The upper portion of the field presented to the left c} e is

used as a finder, the lower portion is occupied by the scale upon
which the range*:! are engraved The finder is a low-power telescope

of large field, to the centre of which the objective is brought Whei
the telescope is thus correctly aligned, the objective will be seen

with the right eye largely magnified, but as two partial images
separated bv a thin black horizontal line When comculence of the

images IS ejected by means of the working hi ad, the range can be

2 Ihc length of tube varies from 3 ft m the smaller to 9 ft in the

larger instrumerts



RANGE-FINDER 889
lead oH against a pointer from the scale seen with the h ft eye For
night use, means are provided for illuminating the scale 1 he range
to lights may be ascertained by the use of the astigmatizcr, an optical
device by which a point of light is drawn out into a vertical streak
A beam of light from the objective falls on each reflector (fig 2),

IVC n«C(S OC»I.CCTiH®»*R^

1 IG. 2.—Barr and btroiid

and passing through the object-glasses, each is received by an arrange-
ment of prisms about the centre of the tube, and reflected through
the right eye-piece 1 wo partial images are thus soon Ihe images
could be united by the rotation of one of the reflretors, but owing
to the small base used the necessary movement would be so extremely
small that it would be practically impossible to measure it The
difficulty has been surmounted by utilizing hxed reflectors and effect-
ing coincidence by means of a prism of small angle The deflecting
pnsm IS situated m the Imc of the beam of light from the reflector
at the right-hand end of the tube Its multiplying action is of
gieat delicacy The angle available for subdivision, to measure
langcs between infinity and 250 yds , is only one-third of a degree
In a travel of 6 in the jinsm renders accurate measurements possible
within the required limits lo bring images of distant objectives
into coincidence, the prism must be moved towards the eye-picce,
and for near objectives m the opposite direction The range scale
1^ attached lo the prism A consi quent advantage is that the
accuracy of the instrument is not affected by back lash arising from
WTar, or irregularity in the actuating mechanism When once
installed, the instrument is always ready for use Should adjust-
ment be required it is readily and easily applied It is not within
the sphere of this artich to enter into the detail of the adj usting I

mechanism For further particulars the reader is referred to the
Proceedings of the Institution of Mechanical Engineers, 30th January
iflgO ihe working of the lange-fmdcr is so simple that its use is

quickly learnt by any man who can read, and with little instruction
and piactice he can “ take a range " m S to 12 seconds Besides
its principal purpose, m connexion with gunnery, there are minor
uses in navigation and nautical surveying to which the range-hndcr
can be applied
With the high speeds of modern war-vessels, guns and their

objective approach each other so quickly that unless ranges can
be communicated from the instrument to the guns with rapidity
and accuracy the range-finder is deprived of much of its value
In connexion with the naval range-finder an apparatus is provided
which though not part of the range-finder is sufficiently important
fo claim passing notice The apparatus consists of a transmitting
and a receiving instrument of clockwork mechanism electrically
controlled In appearance th“y resemble the ordinary engine-room
telegraph, on the dials of which ranges take the place of orders
The transmitter can communicate with a number of receiving
instruments, disposed as required in different parts of the ship

or on difierent parts of the same objective, and thus inaccuracy in the
recorded range must result The instruments are expected to give an
accuracy of less than
2 % at 2000 yds For
ranges over that dis-

tance, i e for usual
artillery ranges, it is

desirable to use a
double base (100 yds
m length), m which
case the range regis-

tered on the drum must
be doubled This opera-
tion, although slight,

IS a distinct disadvant
age, since it adds to the
time of taking a range
and 18 a possible source
of error hor held
artillery, however, a
range-finder is only an
auxiliary adjunct The true range can be found by a process
of trial and error (see Artillerv) m as short a lime as the
mekometcr observcis take lo report it It must further be
remembered that as shrapnel is the principal projectile of field

artillery, not only^ tiie correct elevation but also the true length of
time fuse has to be found 1 his the range-finder cannot do Hence
it is that the range-finder for field artillery, although a valuable
auxiliary, is not of the same importance as in purely defensive
positions, such as batteries lor harbour defence, and land forts

The Manndin range-finder was from 190S gradually intro-

duced in the infantry to replace the mckometer It was the
invention of Captain A H Manndin, of the Black Watch
(Royal Highlandeis).

ll'c principle of the instrument is that of coincidence, as m th
Gautier Chnstie, le Cyre, Souchier, and Barr and Stroud But
It differs from the last mentioned m that the right prism is made
movable, and this movement (nccessanly extremely small) is a
function of the recorded range

1 he steel tube, forming th( base of the mstniment, which carnes the
prisms, IS supported inside an aluminium outer tube in such a
way that no direct shock is communicated to it xhc
appearance of the outside of the instrument, together
with the names of the various parts, is shown in fig 4
The instrument can be used in two mam positions viz honzontally,

rftiPCD bam

Instrument closed.

2 Before the introduction of the Manndin range-finder
described below, the British army in the field used the ‘‘ meko-
rneter’' The instruments used by the cavalry and infantry
are smaller and lighter than those of the artillery pattern,
but the principle involved is identical

The mekometcr is practically a bo^: sextant Two instruments
are used simultaneously at the ends of a base of fixed length One
sextant, called the right-angle instrument, is fitted with index and
horizon glasses permanently inclined at 45® It consequently
measures a right angle In' the other sextant, called the reading
instrument, a graduated drum takes the place of the usual index
arm and scale The drum is graduated spiraUy with a scale of
ranges Both reading and righl-an^le instruments are fitted with
a vane of gun metal with a white strip down the centre to facilitate
observations Telescopes of low power can be fitted to the instru-
ments, and two cords of 50 (or 25J) yds are provided with which
to measure the base
Two observers attach the ends of the cord of fixed length (usually

50 yds
) to their instruments and separate until it is taut The

Meko^
observer with the right-angle instrument moves into such

meter ^ position that coincidence of image will be given between
the objective and the vane of the instrument at the other

end of the base, t e he makes ABC a right angle (fig 3)When the right angle is established, the observer at C turns the
g^duated drum of the reading mstniment until the image of the
vane of tho right angle instrument coincides with the direction of
the objective The range AC is then read on the drum Ihe
ranges on the drum are measures of the angle BAC when the base
13C is 50 yds
The mckometer is open to the objection which is common to all

ange-finders requmng more than one observer There is always a
danger that observers may cause coincidence on different objectives

fvrpfPSE

Instrument ready for use

Fig 4 —Manndin Range-Finder

for ranging on upright objects, or vertically, for ranging on horizontal
targets
For instance, in the diagram (fig 5) of a road nmnmg uphih,

the instrument could be held in anv of the three positions indicated

and wot^ld give good ranges, but probably the best range would
be obtained if held as at c If it is required to use the mstniment
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at night, the two caps ol the night-glasses shooM be op^ed CM
looking through the instrument, any lamp or other light win

appear like a hne, bright Imt, and the range can be taken in the

ordinary way .

This range-finder possesses the superlative advantage Of the

one-man instrument, and it is claimeci for it that it can range on

honzontal objects, such as the crest of a hill, which has no detail

suitable for use with a mtkometer, and that it can be adjusted on

servict with no greater difficulty than the setting oi a watch

3 For harbour defence, owing to the long range of naval

guns, and the fast targets which war-vessels present, an accurate

range-finder is of first importance This is largely the case

because “ ranging ” cannot be resorted to m the same manner

as in the field, where the targets are comparatively motionless

and the effective ranges are less. Successful artillery practice

therefore depends, in a great measure, upon the range-finder.

Ihc instrument used m harbour forts .s known as the depfesston

range-finder As its name suggests, it solves a triangle in the

vertical plane, of which the base is the height of the instrument

above sea-level Its appearance resembles some forms of theodolite

(fig 6) A iramework, capable of rotating in azimuth on a vertical

Fxo, 6—Depression Range-Finder

ivot, IS supported on a plate earned by levelling screws, L, L, L
‘o the Iramcwoik are pivoted two arms DC and FE, at C and E

respectively The arm EF is supported at F by a vertical screw H
ending in a drum, upon whfcb, m a spiral scale, the ranges are
graduated Motion in altitude 13 thus given to the telescope Ihe
arm CD is supported by a slider G This slidci is set by a rack and
pinion to the neight above sea-level (represented on a scale of feet

on EF) at which the loftmment may be used. A telescope AB is

suitably httod in jaws at the top cf the frame There are spirit

levels at M and Q for adjusting purposes The telescope is provided
with cross wires which can oe illuminated for night use An
azimuth circle X and pointer Y enable the direction of any vessel

to be indicated, the range of which It is desired to know The
instrument rests on a base plate R, to which it is locked by the
top-plate O The observer directs the cross wires of the telescope

upon the water lin^* oi the objective, by means of the drum I and
the azimuth handle P, the top of which just appears m the diagram
The reader watches the arrow on the drum ana calls out the ranges

as the figures arrive beneath it. The ranges are communicated
to the officers at the guns by various devices, which differ according
to local requirements

Posrtion-Finder—^The range-finding instrument known in

the British, service as the Position-Fmder (invented by Colonel

Watkm, C.B., KJl) is practically a large depression range-

finder It possesses, however, certain additional appliances

which render it capable of automatically recording, upon an
oriented chart, the position or course of a vessel And further,

by electrical means it automatically records to a distant

battery the range and bearing of the desired objective. The
position-finder can therefore, from a concealed and safe position,

CoM9t automatically control the fire of a group of guns,

DeUac0 whose detachments need not necessarily see the
immiru- target engaged. As the observer follows the objec-
meatg,

the ^elcscope of the instrument the range

and bearing is simultAl^eot®^shown in the battery on co&venient

dials. The distance and direction thus communicated are the

range and bearing from the guns, not as measured from the

range-finder. The correction due to the displacement between

gun and instrument is automatic. In localities where the

height does not admit of using the depression system, an

alternative arrangement is provided, known as the Honzontal

Pbsition-Finder. It is open to the objections common to

two-man range-finders, and is only employed where necessity

compels Its use. Briefly, there are two observing stations at

either end of a measured and electrically connected base

One IS known as the transmitting and the other the receiving

station
,

the latter contains the principal instrument, which

usually is capable of independent use for medium and short

ranges as a depression instrument.

It will be seen that the difforence between Uie two systems is,

that the first described solves the range triangle m the vertical, and

the latter in tlie horizontal plane There have been various methods

proposed for using the position-finder The best results are obtamed
by placing range and bearing dials oa the gun-mounling m a position

wlnre they can be easily seen by the men elevating and

I

traming the gun The gun is kept directed upon the

objective and fired as quickly as it can be loaded. A
position-finder can be used for firing mints m a mine field,

and instruments aie issued to the Royal Navy for this

purpose
In the United States ot America the term posiUon-

findcr ''
IS applied to a range-finder which gives direction

as wdi as distance This is substantially ooaroct but cus-

tom, in the British service, confines the use of the expression

as defined above

4, Various appliances, not strictly range-finders, are

sometimes used to assist in estimating distance. The

following examples are not without interest •

—

Agoustie telemeters, depending upon the velocity oi

sound, are obviously unsmted to tlie requirements of

modern warfare The namts oi Thouvtnin, R^dier and

Le Bouleng^ are connected with such mstruments—that of

the last-named is perhaps the most conveiucnt. It con-

sists of a graduated glass tube filled with liquid, oi suitahie

density, and containing a small metal traveller. At the

flajrfi of discharge of a gun or nfle the mstnnneoit le bnsoght

to a vertical position, and the traveller starts icoon zero

,

at the detonation, it 1# turned to a horszontad position

and the traveikr stops at the point on the scale mdicating

the range
‘

On this principle is the rough method of ascertaining the distance,

tn yards, of a tnunderstonn, viz. multiply the number otf seconds

elapsing between the perception of the lightning and that of the

thunder by the number of days in the year

Optical or perspective telemeters determine the distance to any

pomt by observing the size of some object of known dimensions,

as seen in a graduated telescope Porro’s telemeter, Elliott’s

telescope and Nordenfelt’s macrometer illustrate the pnn- _ , ^

ciple. The chief defect of the system is that the objects

most conveniently observed—men and horses—vary con-

siderably in size, so that the assumption of a constant dimension may
be productive oi trror

On the continent of Europe the perspective telemeter foa* military

purposes has attracted more attention than m England The
French m tbcir precise terminology call such an instrument " Stadia

militaire," a term which at once distinguishes it from a “ tolfero^tre,"

and describes its nature In rapid mditary sketching, m locating

positions upon maps, &c
,
perspective tehuneters find a use The

telescopes issued to field batteries and to coast forts in France arc

provided with a scale in the field of view. By companng this scale

with known heights, such as the average height of a naan on foot,

or the known height of funnels, masts, turrets, &c , of a war-vessel,

distance can be estimated with fair accuracy

The “ jumellc Sonchier," which can be used as an ordinary field-

gloss, is constructed on the stadia principlie By its mc'ans ranges

can be estimated within an accuracy of to % A stand or rest,

however, is necessary foe good results

General Pcrcia of the French army has shown, in an interesting

pamphlet, that a piece of wood or card cut to a known fraction of

the o^tance between the eye and the end of the thumbs when the

arm is fully extended, can be used to estimate distances I bos it|^

easy to find a penny in good condition of which the thickness is

^^h part of the arm-length in a man of average height. Provided

With such a com an, observer finds its nm to exactly cover a distant

man 6 ft (or 2 yds high) Ihe range therefore is 400x2 = 800 yds

SuTularly, if the man's height appeaiw to be but half the thickness

of the com the range would be 4x400=1600 yds. With a little

practice the eye estimates the proportion between the objfsct of
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known height and the stadia used General Peroin gives many
useful applications of this simple device

Various range-finders have been produced in countries outside

the British Isles which, as they arc the outcome of similar necessity

and requued for identical purposes, naturally resemble, more or

less, the instruments already described

Field artillery officers ot all countries usually claim their gun to

be then best range-finder This may be another way of saying that

a durable, one-man range-finder, capable of instantaneously finding

modem artillery ranges with accuracy, has yet to be mvented. In

France the t616mdtre GouUcr " for held artillery, a two man
instrument, corresponds with the Watkin mekomctcr.
The “ Gautier,’' used by the Italian field artillery, is a one-man

instrument, but requires a measured base-hne The ** Aubry "

telemeter, used by some of the Russian batteries m Manebuna, is

very portable, but requires a measured base-line, and a shde rule to

findf the range. In the French and Russian mfantry the pnsme-
t616mdtre,’* the invention of Colonel Souchier, is used It ls small,

very light, and can be carried m the same manner as field-glasses

French machine guns are ranged bv the '' t616mdtre instantand,"

an instrument o£ the Barr and Stroud type, with an aluminium base

I metre in length
For work in the field the modern tendency abroad is to follow Barr

and Stroud. In Germany, Hahn, Goerr and Zeiss have produced
handy and fairly light short base range-finders, in outwura appear-
ance more or less similar to Marindin's instrument
The 2k*iss range-finder, however, depends on the stereoscopic

pnnciplc It IS open to the objection that best results can only oe
obtained with it by persons who are capable of seeing stereoscopically,

and also, m individuals possessing this particular gift (a com-
paratively small proportion of the human race), stei^oscoptc vision

may vary in power from day to day Nevertheless the Zeiss range-
finder has found favour m many countries, notably as the infantry
range-finder in Italy For naval and harbour defence purposes
the Barr and Stroud range-finder w very largely used throughout the
world In Italy a Barr and Stroud instrument, with the large base
of 5 metres, was in 1908 under trial for coast artillery

Of the depression range-finder type m France, '* Ic i61em^tre
D6v^ " 19 used at all heights of about 70 ft and upwards

Brazil possesses, in the mvention of Captain Mano Netto, an
excellent range-finder It is sup^ilied to the harbour defeuces of
that country It is accurate, handy, easily transported and re-

erected where retired, and is not affected by the concussion of
heavy gun-fire The German coast range-finrier of Hahn closely
resembles the earlier Watkm instruments In Italy the Amici
instrument is bemg luplaced by the Braccialme. The latter inventor
has also supplied his country with a horizontal base mstrunient.

After extended competitive trials in the USA the Lewis de-
pression range-finder has been found superior to others presented
to the Range-Fmdmg Committee, and is recommended for adoption
It IS a neat, workmanlike instrument, and gave an average me<in
error of 24 yds m the ranges recokled during the trials. The
maximum range was 12,000 yds and the height of base 135]^ ft.

The details of position-finders abroad, as in the British service,

are confidential, and but httJe is published of the " t^l^m^re par
roconp^ment ’’ of the French coast batteries, or the " Iclegonio-
metro Solher ''of Italy In the United States, B A Fiske has
ingeniously adapted the principle of the Wheatstone biidge m the
construction of the pos4tion-fin<fer which bears his name

See de Marr6, Instfument^ potty la mesure de distances (Pans, i88o>

,

Abridgments of Specifications, Qass 97, Patent Office, London
,

Handbooks and Insirtutions for Range-Finder, published by the
British War Office, Barr and Stroud, Pioc Inst Mech Eng,
30th Jan 1896

;
Zeiss pamphlet by Carl Zeiss of Jena, which gives

a candid statement of the difficulty attending the stereoscopic
principle, (F M, L *)

RANGER^ HENRY WARD (1858- ), American artist, was
born at Syracuse, NTew York, m January 1858. He became a
prominent landscape and marine painter, much of his work
being done m Holland, and sliowmg the influence ol the modern
Dutch school He became a National Academician (1906), and
a member of the American Water Color Society. Among his

paintings are, *'Top of the Hill,” Corcoran Gallery of Art,
Washington, D.C* ,

and East River Idyll,” Carnegie Institute,

Pittsburg.

RANGOON, the capital of Burma, situated on the left bank
of the Hlaing or Rangoon river, 21 m. from the sea, in r6® 47' N.

96° 13' E. In. 1880 the city was detached from the mam
cMStrict, cdled Hanthawaddy, and formed into a separate
district, with an area of 19 sq. m. Pop. (1901) 234,881,
of whom Just half were immigrants from India# Rangoon,
from being a comparatively insignificant place, has withm
less than half a century risen to be the third seaport in British
India, being surpassed only by Calcutta and Bombay in the
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volume of its trade. During the busy season of nee-export,

which lasts from the end of D^ember to the middlo of May, the

pool formmg the port of Rangoon presents almost as crowded
a scene as the I^gli at Calcutta. Rangoon has the double
advantage of bemg situated near the sea and being served by a
great nver navigable foi 900 m. belund it. The approach

to the port is not difficult at any season of the year. With
fiat and shelving shores, the shoabbanks off the mam mouths
of the delta form the chief danger to shipping, and thw is

guarded against by a good service of lighthouses and lightships.

For a length of seven or eight miles the nver is from a mile to a
mile and a quarter m breadth, so that there is plenty of accommo-
dation for dipping. Here is concentrated the whole of the rich

trade of the delta of the Irrawaddy. Great part of the nver front-

age is occupied with nce-miUs, teak wharves and similar build-

ings. The nee exported from Rangoon in 1904-5 amounted to

28 million cwl. with a value of nearly 7 million sterlmg

The city 15 dommated by the great golden pile of the Shwe
Dagon pagoda, the centre of Burmese religious life. Rising to a
height of 368 ft

,
this magnificent building is loftier than St

Paul's Cathedral m London, and its size is greatly enhanced by
the fact that it stands on an eminence that is itself 168 ft. above
the level of the city It is covered with pure gold from base

to summit, and once m every generation this gold is renewed by
public subscription. Moreover, benefactions to this pagoda are

one of the favourite methods of acqun*mg religious merit among
the Burmese. The pagoda itself has no mterior It is a solid

stupa of brick, in the form of a cone, raised over a rehc chamber

;

and the place of worship is the surrounding platform with a
perimeter of nearly 1400 ft.

Though traditionally a site of great sanctity, Rangoon owes
Its first importance to its rebuildmg m 1753 by Alompra, the

founder of the Burmese monarchy, who gave it the present name
of Van Kofty ‘‘ the end of the war.” An English factory was
opened here about 179a On the outbreak of the first Burmese
War, m 1824, it was taken by the British, but subsequently
restored It was captured a second time in 1852, and passed
along with the province of Pegu into the hands of the British.

It was destroyed by fire in i8i;o, and serious conflagrations

occurred again in 1853 and 1855. Since the last devastation

Rangoon has undergone considerable improvements. Until

1874, when the existing municipality was constituted, the

admirustratKMi was m the hands of the local government,
which devoted itself to raising the centre of the town above the
river level, providing land fit for buildmg purposes from the

original swamp, which was flooded at spring-tides, and makmg
roads, bridges, culverts and surface drains In 1892 was intro-

duced the sewage system, which now includes 6 m of mams,
22 nu of gravitating sewers, 4} m. of air mams and 44
Shone^s ejectors. The water supply, drawn from the VKtona
Lake, 5 m. distant, has recently been supplemented by an
additional reservoir, 10 m farther off 'Ihc city proper of

Rangoon with the Kemraendine suburb is laid out on the block

system, each block being 800 by 860 ft., intersected with

regular streets In the extensions to the east and west it has
been decided to have no streets less than 50 ft, wide. The
roads are still lighted by kerosene oil lamps, but electric hg^iting

is m contemplation Electric tramways run to Pozundaung m
one direction and to A16n and Keramcndine m the other, as well

as to the foot of the Shwe Dagdn Fagoda hill. Latterly the
erection oi masonry buildings, instead of plank houses, has been
insisted on in the central portion of the citv, with the result that
fires have decreased m number. There are two large maidans,
or commons, which are used as military parade grounds and for

racing, as well as for golf links and other purposes of amusemenL
There is a garden round the Phayre Museum, managed by the

Agri-Horticultural Society, and an extremely pretty and well-

kept garden in the cantonments under the pagoda Beyond
these lie the Royal Lake and Dalhousie Park, with
i6o acres of water and 205 acres of well-laid-out add well-

timber^ park land. Dalhousie Park has recently' been greatly

extended, and the new Victoria Park, declared open on the
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occasion of the visit of the prince of Wales in 1906, is quite the

fintblm the East. 1 ht rc are two cathedrals, Church of England

and Roman Catholic, and a Presbyteiian church, besides the

cantonment church buildings toi worship Religious buildings

and lands, indeed, occupy an area in Rangoon out of all propor-

tion to Its size. Buddlusts, Hindus, Mussulmans, Parsecs,

Armenians and Jews all own lands and pagodas, tempLs,
|

mosques, churches and synagogues '1 he Buddhist monasteiies,
i

m paiticular, occupy wide spaces in very central portions of the
j

town and cantonments, Buual-grounds are equally extensive, I

and exist ui every direction in what were once the outskirts, but
|

aie now fast becoming central parts of the city The chief

educational institutions are the Government Rangoon college,

the Baptist college and St John’s college (S P.G.) Besides the

general hospital, a female hospital in connexion with the Duffenn
,

Fund has recently been built, and there are hospitals for con-

tagious diseases and for lepers m the suburbs Ihe staple

industries are mills for husking rice and for sawing timber, and

petroleum refineries Carving m wood and ivory, and embossed •

silverwork are also earned on There are three municipal and 1

eight private markets, which arc being improved and extended
|

Everything, from sacking to jewelry, is sold in them The
introduction ot pure water and the establishment of compulsory '

vaccination have greatly improved the health of Rangoon But
,

tne death-rate is still high, due partly to the swampy nature of

the outsk.rts of the city proper, and still more to the mortality

among Hindu immigrants from the Madras presidency. Ihe
total rainfall in 1905; was 10406 in Rangoon is the head- 1

quarters ot a brigade in the Bunna command of the Southern
j

army (J G Sc ) j

RANGPUR, or Rungpore, a town and district of British
i

India, in the Rajshahi division of Eastern Bengal and Assam
j

The town is situated on the little river Ghaghat Pop (1901)
|

15,960 There are a high school, a normal school and an

industrial school The earthquake of the 12th of June 1897 1

destroyed many of the public buildings and diverted the
|

drainage channels

Ihe District of Rangpur, with an area of 3493 sq m ,
is

one vast plain The greater part of it, particularly towards
|

the east, is inundated during the rains, and the remainder is

traversed by a network of streams which frequently break

through their sandy banks and plough for themselves new '

channels over the fields The river system is constituted by
^

the Brahmaputra and its tributaries, chief of which are the

Fista, Dharla, Sankos and Dudhkumar The climate is

generally malarious, owing to the numerous stagnant swamps
and marshes filled with decaying vegetable matter The annual

rainfall averages 82 m About three-fourths of the district

IS under continuous cultivation Spare land can hardly be

said to exist—e\en the patches of waste land yield a valuable

tribute of reeds and cane The staple crops arc rice, oil-seeds,

jute and tobacco In 1901 the population was 2,154,181, I

showing an increase of 4 3 % in the decade Nearly two-thirds
j

are Mahommedans The Eastern Bengal railway has two
1

branches, one of which crosses the district to the Brahmaputra,
|

and the other runs north towards Assam
The tract comprised within the district of Rangpur was for-

j

mcrly the western outpost of the ancient Hindu kingdom of
|

Kamrup, which appears to have attained its greatest power and
prosperity under Raja Nilambar, who was treacherously over-

thrown by Ala-uddin Hosam of Bengal at the close of the 15th

century Rangpur passed to the East India Company in 1765
under the firman of the emperor Shah Alam Since that time

.1 great number of changes have taken place in the jurisdiction,

in consequence of which the district area has been much
diminished.

RANJIT SINGH, Maharaja (1780-1839), native Indian ruler,

was born on the 2nd of November 1780, the son of Sirdar

Mahan Singh, whom he succeeded in 1792 as head of the Sukar-
chakia branch of tKirSikh confederacy By birth he was only

one of many Sikh baiAs and owed his rapid rise entirely to

force of character and will At the age of seventeen he seized

the reins of government He is said to have poisoned his
mother, though it is more probable that he merely imprisoned
her to keep her out of his way. At the age of twenty he obtained
from Zaman Shah, the king of Afghanistan, a grant of Lahore,
which he seized by force of arms in 1799 Subsequently he
attacked and annexed Amritsar in 1802, thus becoming master
of the two Sikh capitals When Jaswant P.ao Holkar took
refuge in the Punjab in 1805, Ranjit Singh made a treaty with
the British, excluding Holkar from his territory Shortly
afterwards acute difficulties arose between him and the Biitish

as to the Cis-SuLlej portion of the Punjab It was Ranjit
Singh’s ambition to weld the whole of the Punjab into a single

bikh empire, while the British claimed the territory south of

the Sutlej by right of conquest from the Mahrattas The
dilkrtnce piocceded almost to the point of war

,
but at the

last moment Ranjit Singh gave way, and for the future faith-

fully observed his engagements with the British, whose rising

power he was wise enough to gauge In 1808 Charles Metcalfe

was sent to settle this question with Ranjit Singh, and a treaty

was concluded at Amritsar on the 25th of April 1809 At this

period a band of Sikh fanatics called “ akalis,” attacked Sir

Charles Metcalfe’s escort, and the steadiness with which the

disciplined sepoys repulsed them, so impressed the mahaiaja
that he decided to change the strength of hisarmy from cavalrv

to infantry He organized a powerful force, which was trained

by French and Italian officers such as Generals Ventuia, Allard

and Avitabilc, and thus forged the formidable fighting instru-

ment of the Khalsa aimy, which afterwards gave the British

their hardest battles in India m the two Sikh wars In 1810

he captured Multan after many assaults and a long siege, and
in 1820 had consolidated the whole of the Puniab between the

Sutlej and the Indus under his dominion In 1823 the city and
province of Peshawar became tributary to him In 1833 when
Shan Shuja, flying from Afghanistan, sought refuge at his

court, he took from him the Koh-i-nor diamond, which subse-

quently came into the possession of the British crown Though
he disapproved of Lord Auckland’s policy of substituting Shah
Shuja for Dost Mahomed, he lojally supported the British m
the ir advance on Afghanistan Known as “ The Lion of the

Punjab,” Ranjit Singh died cf paralysis on the 27th of June

1839
In his private life Ranjit Singh was selfish, avaricious, drunken

and immoral, but he had a genius for command and was the

only man the Sikhs ever produced strong enough to bind them
together. IJis military genius showed itself not so much m
actual generalship as m the organization of his plans, the

selection of his generals and his ministers, the tenacity of his

purpose and the soundness of his judgment The British

were the one power in India that was too strong for bun, and
as soon as he realized that fact he was unwaveringly loyal to

his engagements with them His power was a military aristo-

cracy resting on the personal qualities of its founder, and after

his death the Sikh confederacy gradually crumbled and fell

to pieces through sheer want of leadership
,
and the rule of

the Sikhs m the Punjab passed awa}'' completely as soon as it

incurred the hostility of the British.

See Sir Lepel Gnftm, JRanpt Stn^,h (Rulers of India Senes), 1892
,

General Sir John Gordon, The Sikhs, 1904 ,
and S S Thoiburn,

I

The Punjab tn Peace and War, 1904

RANK (O Fr ranc or renc^ mod. rangy generally connected

with the 0 E and 0 H G. hnng, a ring), a row or line, as of

cabs or carriages, but especially of soldiers drawn up abreast

m a line
,

in ‘‘ rank and file ” the rank ” is the horizontal

I
line of soldiers, the “ file ” the vertical. From the sense of

orderly arrangement “ rank ” is applied to grades or classes

in a social or othei* organization, and particularly to a high

grade, as in such expressions as a “ person of rank ” This

word must be distinguished from the adjective ” rank,” over-

luxunant, coarse, strong, generally connected with the I ow
Ger rank, thin, tall (cf Du ranky upright) The 0 E nne,

warrior, i e full-grown man, may be also connected with the

word ; Skeat refers also to “ rack,” to pull out stiaight
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RANKE, LEOPOLD VON (1795-1886), German historian,

was born on the 20th or the 21st of December 1795,

small town of Wiehc, m Thuringia, which then foimed part of

the electorate of Saxony His father, Gottlob Israel Ranke,

was an advocate, bat his ancestors, so far back as the family

can be traced, had been ministers of religion Leopold received

his education first at Donndorf, a school established in an old

monastery near his home, and then at the famous school of

Schulpforta, whence he passed to the university of Halle and
j

later to that of Berlin His studies, both at school and
university, were classical and theological The great pohtical

j

events which occurred during his boyhood and youth seem to

have had less effect on him than on many of his contemporaries,

and he was not earned away either by enthusiastic admiration

for Napoleon or by the patriotic fervour of 1813. Nor was
he implicated in the political movements which during the

following years attracted so many students
,
on the contrary,

he already displayed that detachment of mind which was to

be so characteristic of him In 1818 he became a master m a

school at Frankfort-on-the-Oder, thereby entering the service

of the Prussian government The headmaster of this school

was Ernst Friedrich Poppo (1794-1866), a celebrated Grecian,

and Ranke was entrusted with the teaching of history

With the scholar’s dislike of textbooks, he rapidly acquired

a thorough knowledge of the ancient historians, quickly passed

on to medieval times, and here it was that he formed as the

ideal of his life the study of universal history, the works of

God as displayed m the history of the human race Here,
too, he composed his first work, which deals with the period

to which most of his life was to be devoted, Geschichte der

roniantschen und germanischen Volker 14^4-1514 (Berlin,

1824) To this was appended a critical dissertation on the

historians who had de^t with the period {Zur Knttk neuerer

Cteschtchtschr€tber)y w'hich, showing as it did how untrustworthy

was much of traditional history, was to be for modern history

as cpocli-marking as the critical work of Niebuhr had been m
ancient history A copy of the book was sent to the Prussian

minister of education, Karl Albert Kamptz (1769-1849), the

notorious hunter of democrats Within a week Ranke received

the promise of a post at Berlin, and in less than three months
was appointed supernumerary professor m the um\ersity of

that city, a striking instance of the promptitude with which
the Prussian government recognized scientific merit when,
as m Ranke’s case, it was free from dangerous pohtical opinions

Ihe connexion thus established in 1825 was to last for fifty

>cars At the Berlin library Ranke found a collection of

MS records, chiefly Italian, dealing with the period of the

Reformation
;

from a study of them he found how different

were the real events as disclosed in contemporary documents
from the history as recorded by most writers

,
and the result

ot his researches was embodied in his second work, Fursten und
|

V olker von Sudeuropa im xS^ufid 17 Jahrhundert {iS2^) In
:

later editions the title ot this book was altered to Die Osmanen
|

und die spantsche Monarchies It was now his ambition to 1

continue his exploration of the new world thus opened to him
|

ihe Prussian government provided the means, and m
|

September 1827 he started for Italy His first sojourn was '

in Vienna, where the friendship of Gentz and the protection
|

of Metternich opened to him the Venetian archives, of which
many were preserved m that city—a virgin field, the value of

which he first discovered, and which is still unexhausted.
He found time, in addition, to write a short book on Die Serbtsche

Revolution (1829), from material supplied to him by Wuk
Stephanowich, a Servian who had himself been witness of the
scenes he related. This was afterwards expanded into Serhten
^nd die Turkei tm i() Jahrhundert (1879) In 1828 he at last

crossed the Alps, and the next three years were spent m Italy

The recommendations of Metternich opened to him almost
every library except the Vatican

, and it was during these

three years of study in Venice, Ferrara, Rome, Florence and
othei cities, that he obtained that acquaintance w'lth European

!

history which was to make him the first historian of his time
|
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At Rome, as he said, he learned to see events from the inside

He wrote nothing but a critical examination of the story of

Don (Carlos, but he returned to Germany a master of his craft

For a time Ranke was now engaged in an occupation of a
different nature, for he was appointed editor of a periodical

m which Friedrich Perthes designed to defend the Prussian
government against the democratic press. Ranke, contemptu-
ous in politics, as in history, of the men who warped
facts to support some abstract theory, especially disliked

the doctrinaire liberalism so fashionable at the time. He
hoped, by presenting facts as they were, to win the adhesion
of all parties We need not be surprised that he failed

,
men

desired not the scientific treatment of politics, but satire and
invective Exposed thus to attack, his weakness, if not his

venality, was long an article of faith among the liberals He
did not satisfy the Prussian conservatives, and after four

years the Htstonsche Pohttsche Blatter came to an end. Two-
thirds of the matter had been contributed by the editor, and
the two stout volumes in which the numbers were collected

contained the best political thought which had for long

appeared in Germany. For Ranke the failure was not to

be regretted
,

the rest of his life was to be wholly devoted to

that in which he excelled During 1834-36 appeared the

three volumes of his Die romtschen Papste, ihre Kirche und
ihr Staat tm 16 und ly Jahrhundert (Berlin, 1834-^6, and
many other editions), in form, as in matter, the greatest of

his works, containing the results of his studies in Italy Hence-
forth his name was known in all European countries ;

the

English translation b> Mrs Austin was the occasion of one of

Macaulay’s most brilliant essays Before it was completed
he had already begun the researches on which was based the

second of his masterpieces, his Deutsche Geschichte tm ZeiialUr

der Reformation (Berlin, 1839-47), a necessary pendant to

his book on the popes, and the most popular of his works in

his own country. In 1837 he became full professor at Berlin
,

m 1841 Frederick William IV
,
always ready to recognize

intellectual eminence, appointed him Prussian historiographer

Stimulated by this, he brought out his Neun Bucher preussischer

Geschichte (1847-48), a work which, chiefly owing to the

nature of the subject, makes severe demands on the attention

of the readei—he is the “ Dryasdust ” of Carlyle’s Frederick
,

but in It he laid the foundation for the modem appreciation

of the founders of the Prussian state The nine books were
subsequently expanded to twelve (Leipzig, 1874) He took

no immediate part m the movements of 1848, but in the

following years he drew up several memoranda for the king,

whom he encouraged in his efforts to defend the character

and identity of the Prussian state against the revolutionaries

1 hough never admitted into the inner circle of the king’s

associates, he found the king the most appreciative of readers

and stimulating of companions, and the queen one of the

most faithful of his friends
,

in biographical works and on

other occasions he always defended the memory of the un-

fortunate monarch A friend even more sympathetic he

found in Maximilian II of Bavaria, whom he advised m his

exp>ansive schemes for the promotion of learning and letters

In the quieter years that followed he wrote the third of his

masterpieces, Franzosische Geschichte^ vornehmltch tm 16 und

jy Jahrhundert (Stuttgart, 1852-61), which was followed

by his Englische Geschichtey vornehmltch tm 16 und ly Jahr-

hundert (1859-68). This, the longest of his works, added

much to existing knowledge, especially as to the relations

between England and the continent, but it lacked something

of the freshness of his earlier books ,
he was over seventy

when It was completed, and he was never quite at home m
dealing with the parliamentary foundations of English public

life In his later years his small alert figure was one of the

most distinguished in the society of Berlin, and every honour

open to a man of letters was conferred upon him. He was
ennobled in 1865, and in 1885 received the title of Excellenz.

When^the weakness of his eyes made it necessary f(Hr||um/^to

depend almost entirely on the service of readers and secretaries
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in his eighty*first year he began to write the Weltgesdiichte

(9 volfi., Leipng, 1885-88) Drawing on the knowledge ac-

cumulated during gixty years, he had brought it down to

the end of the 15th century before his death m Berlin on the

23rd of May 1886.

Ranke’s other writings include Zur detUseken Geschtchie,

Vont Reltgtonsfrteden bts zum 30 fdhrtgen (Leipyzig, 1868) ;

Geschichte Wallensteins (Leipzig, 1869
,
5^^ ^ > 1S96)

;
Abhand-

lungen und Versuche (Leipzig, 1877 ,
a new collection of these

writings was edited by A Dove and T. Wiedemann, Leipzig,

1888) j Aus dem Brtefwcchsel Friedrich Wtlketms IV pnt

Bunsen (Leipzig, 1873) ,
Dte deutschen Mdchte und ier Fursien-

bund l^Usche Geschchte lySo-go (1871-72), Htstonsch-

buegvophische Siudten (Leipzig, 1878) ,
Ursprung und Begtnn der

Revoluhanskriege TygT^2 (Leipzig, 1875); Zur Geschichte

von Oestermck und preussen smschen den Fnedenssektussen

zu Aachen und Hubertusberg (Leipzig, 1875). wrote

biographies of Frederick the Great and Frederick William IV
for the AUgememe Deutsche Biagraphte

Ranke married, at Windermere, in 1843, Clara Graves,

daughter of an Irish barrister. She died in 1870, leaving two
sons and one daughter

At the time of his death Ranke was, not m his own country

alone, generally regarded as the first of modem historians.

It is no disparagement to point out that the recognition he

obtained was duo not only to his published work, but also to

his success as a teacher. His public lectures, indeed, were

never largely attended, but in his more private classes, where
he dealt with the technical work of a historian, he trained

generations of scholars No one since Heync has had so great

an influence on German academical life, and for a whole genera^

t%on the Berlin school had no rival. He took paternal pnde
in the achievements of his pupils, and delighted to see, through
them, his infksenco spreading in every university While his

own work lay chiefly in imore modem times, he trained m his

classes a school of writers on German medieval history As
must always happen, it is only a part of his characteristics

which they learnt from him, for bis greatest qualities were
moommunicabk The critical method which has since become
almost a formal system, aiming at scientific certainty, was
with him an unexampled power, based on the insight acquired

from wide knowledge, which enabled him to judge the iredi-

bihty of an author or the genuineness of an authority ; but
he has made it impossible for any one to attempt to write

modem history except on the “ narratives of eye-witnesses and
the most genuine immediate documents preserved m the

i

archives From the beginning he was determined never to
!

allow himself to be misled, m his search for truth, by those
theories and prejudices by which nearly every other historian

was influenced—Hegelianism, Liberalism, Romanticism, re-

ligious and patnotic prejudice
,

but his supenonty to the
j

ordinary passions of the historian could only be attained by
'

those who shared his elevation of character “ My object is

simply to find out how the things actually occurred ” “ I

am first a historian, then a Christian,” he himself said In
another way no historian is less ob}ective, for m his greatest

works the whole narrative is coloured by the quality of his

mind expressed m his style An enemy to all controversy and
all violence, whether m act or thought, he had a serenity of

character comparable only to that of Sophocles or Goethe.
Apt to minimize diflSculties, to search for the common ground
of unity in opponents, be turned aside, with a disdain which
superficial cntics often mistook for indifference, from the base,

the violent and the common. As in a Greek tragedy, we hear
in his works the echo of great events and terrible catastrophes •

we do not see them He also made tt a principle not to relate

that which was already well known, a maxwn which necessanly
prevented his works attaining a popularity with the unlearned
equal to then* reputation among histonans. But no writer ba3
surpassed him m the clearness and brevity with which he could
sum ii(>tihe chaiacteriKtics of an epoch m the history fif the ,

world, or present and define the great forces by which the world

has been influenced His classicism led to his great limitations

as an historian. He did not deal with the history of the people,

I with economic or social problems—the dignity of history was
to him a reality. He belonged to the school of Thucydides and
Gibbon, not to that of Macaulay and Tame

,
he deals by pre-

ference with the rulers and leaders of the world, and he strictly

limits his field to the history of the state, or, as we should say,

political history
;
and m this he is followed by Seeley, one of

the greatest of his adherents The leader of modern historians,

he was m truth a man of the ancten regime.

Many of Ranke's works have been translated into English Among
these arc C%ml Wets and Monarchy in France, by M A Garvey
(185Z)

,
Hi&tory of England, principally in the jyth Century (Oxford,

1875) ,
History of the Latin and Teutonic Nations, 1194-1514. by

P A Ashworth (1887) and agam 1^ S R Dennis (igug)
,

History
of the Reformation in Germany, by S Austin (^1845-47) ,

History of

Servta and the Servian RevoluHon, bv Mrs A Kerr (1847) ,
Fer^

dtnand 1 and Max'imiltan II of Austria, State of Germany after

the Reformation, by Lady Dulf Gordon (1853) , Memoirs of the House
of Brandenburg and History of Prussia during the ifth and jSth
Centuries, bv Sir Alexander and Lady Duff Gordon (1849) ,

and
Ht^ory of the Popes during the r6th and ifth Centuries, by S Austin
(1840, new cds . 1841 and 1847). by W K Kelly (1845), and by E
Foster (1847-53) A collected edition of Ranke’s works in fifty-tour
volumes was issued at Leipzig (i 808-90), but Uus docs not contain
the WeHgeschxchte
For details of Ranke’s life and work see his own Zur etgenen

Lebensgeschiehis, edited by A Dose (Leipzig, 1890); and the article

by Dove in the Allgemenne deutsche Biagraphte, Also Winckler,
Leopold von Ranke Lichtstrahlen aus \£tntn werken 1885) ,W von Gicscbrecht, Geddchtmsreie auf Leopold von Ranke (Munich,

1887) ,
Guglia, Leopold von Rankes Leben und Werke (Leipzig, 1893) ,M Ritter, Leopold von Ranke (Stuttgart, 1895) ,

Nalbaiidian,

Leopold von Rankes Bildungs^ahre und Geschuhtsauffassung
(Leipzig, 1901) ,

and Heltnolt, Leopold Ranke (Leipzig, 1907)

RANKlim, WILUAM JOHN MAOQUOHN (1820-1872),

Scottish engineer and physicist, was bom at Kdmburgh on the

5th of July 1820, and completed his education in its university

He was trained as an engineer under S>ir J B. Macneill, working

chiefly on surveys, harbours and raikoads, and was appointed

in 1855 to the chair of civil engineering m (Glasgow, vacant by
the resignation of Lewis Gorefon, whose work he had undertaken
cKiring the previous session He was a voluminous writer on
subjects directly connected with his chair, and, l^esides con-

tnbutmg almost weekly to the technicay j‘oumals, such as the

Engineer
j
brought out a series of standard textbooks on Ctml

Engineertngy The Steam-Engine and other Prime Movers,

Machinery and Mtllwork, and Applied Mechanics, which have
passed through many editions, and have contributed greatly

to the advancement of the subjects with which they deal To
these must be added his elaborate treatise on Shipbuilding,

Theoretical and Practical These wntmgs, however, corre-

sponded to but one phase of Rankine^s immense energy and
many-sided character He was an enthusiastic and most useful

leader of the volunteer movement from its beginning, and a

writer, composer and singer of humorous and patriotic songs,

some of which, as “ The Three Foot Rule ” and ‘‘ They never
shall have Gibraltar,” became well known far beyond the

circle of his acquaintance Rankine was the earliest of the

three founders of the modem saence of Thermodynamics

(q*p) on the bases laid by Sadi Carnot and J. P Joule respect-

ively, and the author of the first formal treatise on the subject.

His contributions to the theories of Eliasticity and of Waves
rank high among modem developments of mathematical
physics, although they are mere units among the 150 scientific

papers attached to his name in the Royal l^ciety*s Catalogue,

The more important of these were collected and reprinted in a
handsome- volume {Ranktne^s Scientific Papers, London, 1881),

which contains a memoir of the author by Prof. P G Tait.

Rankme died at Glasgow on the 14th of December 1872 «

RANIIOCH, a district of north-^est Perthshire, Scotland,

partly extending into Argyllshire. It measures 32 m E and
W. and from 10 to 12 m N and S. and is surrounded by the

districts of Badenoch, Atholl, Breadalbane, Lome and Loch-

aber. Much of it is wild, bleak and boggy, and, saving on the

E,, It IS shut in by rugged itiountains. The chief rivers are
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the Turamel and the Ericht, and the principal lakes Loch
Rannoch and Loch Lydoch, or Laidon (about 6 m. long, } m.
wide and 924 ft above the sea) Loch Rannoch lies E. and
W

,
measures 9^ m long by fully i i;n. broad, is 668 ft above

the sea, covers an area of nearly yj sq. m , ajKl has a greatest

depth of 440 ft. It receives the Ericht and many other

streams, and discharges by the Tummel, draining a total area

of 243 J sq m At the head of the lake is Rannoch Barracks, so

named because it was originally built to accommodate a detach-

ment of troops, under ensign (afterwards Sir) Hector Munro,
stationed here to maintain order after the Jacobite rising of 1745
Two miles east is Cane, which was the residence of Alexander

Robertson, 13th baron of Struan (1670-'! 749), the Jacobite

and poet, who was “out** with Dundee (1689),

and Prince Charles Edward managed to escape

all puni‘?hment beyond self-imposed exile to France after the

first two rebellions Kinloch Rannoch, at the foot of the loch,

IS the principal place in the district, and is in communication
by coach with Struan station (13 m distant) on the Highland,

and Rannoch station (6 m ) on the West Highland railway.

Dugald Buchanan (1716-1768), the Gaelic poet, was school-

master of the village for thirteen years, and a granite obelisk

has been erected to his memory,
RANSOM (from Lat redewpito, through Fr. ran^on), the price

for which a captive in war redeemed his life or his freedom, a
town secured immunity from sack, and a ship was repurchased

from her captors. The practice of taking ransom arose m the

middle ages, and liad perhaps a connexion with the common
Teutonic custom of commuting for crimes by money payments
It may, however, have no such historic descent The desire to

make profit out of the nsks of battle, even when they were
notably diminished by the use of armour, would account for it

sufficiently The right to ransom was recognized by law One
of the obligations of a feudal tenant was to contribute towards

paying tlie ransom of his lord England was taxed for the

ransom of Richard the Lion Hearted, France for King John
taken at Poitiers, and Scotland for King David when he was
captured at Durham. The prospect of gaming the ransom of

a prisoner must have tended to diminish the ferocity ot medieval

war, even when it did not reduce the fighting between the

knights to a form of athletic sport in which the loser paid a
forfeit. Readers of Froissart will find frequent mention of this

decidedly commercial aspect of the chivalrous wars of the time.

He often records how victors and vanquished arranged their
“ financing ** The mercenary views of the military adventurers

were not disguised Froissart repeats the story that the English
“ free companions ” or mercenaries, who sold their services to

the king of Portugal, grumbled at the battle of Aljubarrota in

1385, because he ordered their prisoners to be killed, and would
not pursue the defeated French and Spaniards, wdiereby they

lost lucrative captures The ransom of a king belonged to the

king of the enemy by whom he was taken The actual captor

was rewarded at the pleasure of his lord. King Edward III.

paid over instalments of the ransom of the king of France to the

Black Prince, to pay the expenses of his expedition into Spam
in 1367. Occasionally, as in the notable case of Bertrand du
Gucsehn, the ransom of a valuable knight or leader would be
paid by his own sovereign To trade in ransoms became a form
of financial sperulation. Sir John Fastolf m the time of King
Henry V. is said to have made a large fortune by buying
prisoners, and then screwing heavy ransoms out of them by
ill-usage. The humane influence 01 ransom was of course con-

fined to the knights who could pay. The common men, who
were too poor, were massacred. Thus Lord Grey, 'Q«een Eliza*’

beth*s lord deputy in Ireland^ spared the officers of the Spaniards
and Italians ho took at Smerwick, but slaughtered the common
men. Among the professional soldiers of Italy in the 15th
century the hope of gaming ransom tended to reduce war to a
farce. Theywould not lose their profits bykilling their opponent<?

The disuse of the practice was no doubt largely due to the
discovery that men who were serving for this form of gam could
not be trusted to fight seriously.

89s
Instances m which towns paid to avoid being plundered are

innumcraWe, So late as the war in the Peninsula, 1808-14, it

was the belief of the English soldiers that a town taken by storm
was liable to sack for three days, and they acted on their con-

viction at Ciudad Rodrigo, Badajoz and San Sebastian It was
a question whether ransoms paid by merchant ships to escape
were or were not among the commercia belli In the early i8th

century the custom was that the captain of a captured vessel

gave a bond or “ ransom bill,** leaving one of his crew as a
hostage or “ ransomer in the hands of the captor. Frequent
mention is made of the taking of French privateers which had
in them ten or a dozen ransomers The owner could be sued on
his bond. At the beginning of the Seven Years* War ransoming
was forbidden by act of parliament But it was afterwards at

least partially recognized by Great Britam, and was generally

allowed by other nations In recent times—fpr instance m the

Russo-Japanese War—^no mention was made pf ransqrp^ 4nd with
the disappearance pf privateering, which was conducted wholly

for gain, it has ceased to have any place in war at sea, but the

contributions levied by invading armies might still be accurately

described by the name
RANTERS, an antmomian and spiritualistic English sect in

the time of the Commonwealth, whom^ be described os the dregs

of the Seeker movement. Their central idea was pantheistic, that

Gpd IS essentially m every creature, but thougn many of them
were sincere and honest m their attempt to express the doctrme
of the Divine immanence, they were in the mam unable to hold

the balance They denied Church, Scripture^ the current

ministry and services, calling on men to hearken to Cfirislt within

them Many of them seem to have rejected a belief m immor-
tality and in a personal God, and in many ways they resemble

the Brethren of the Free Spirit m the t4th century Their

vague pantheism landed them m moral confusion, am} many of

them were marked by fierce fanaticism. How kr the accusation

of lewdness brought against them is just is hard to say, but they
seem to have been a really serious peril to the nation. They
were largely recruited from the common people, and there is

plenty of evidence to show that the movement was widespread.
The Ranters came into contact and even rivalry with the early

Quakers, who were often unjustly associated with them The
truth is that the positive message of the Friends helped to save

England from being overrun with Ranterism. Samuel Fisher, a
Friend, writing m 1653, gives a calm and instructive account of

the Ranters, which with other relevant information, including

Richard Baxter’s rather hysterical attack, may be read in

Rufus M, Jones’s Studies in Mystical Religion (1909), xix. In

the middle of the 19th century the name was often applied to the

Primitive Methodists, with reference to their crude and often

noisy preaching

RANUNCULACEAE, in botany, a natural order of Dicoty-

ledons belonging to the subdass Polypetalae, and containmg

27 genera with about 500 species, which
are distributed through temperate and
cold regions but occur more especially

beyond the tropics in the northern hemi-

spbtare. It is well represented m Britain,

where 1 1 genera arc native. The plants

are mostly herbs, rarely shrubby, as m
Clematis^ wbsch cbmbs by means of the

leaf-stalks, with alternate leaves, opposite

in ClanaitSj generally without stipules,

and flowers which show considerable

variation m the number and development
of parts but are Characterized by free

hypogynous sepals and )[>etals, numerous

free stamens, usuafly many free one-celled

carpels (fig. 2) and small seeds contamkig

a rainute straight embryo embedded m a
copious endosperm. 'Phe parts of the

flower are generally arranged spirally on

a convex receptacle The fruit is one-seeded, an achene (fig. ^),

or a many-seeded follicle (fig. 4), rarely, as in Actaea, a berry.

Fi«om Vinoft’s

0/ by
pr Sw^, Son-

n^nschein & Co.

Fio I —iGynoecium
uf Ranunculus X,

receptacle with the

points of insertion

of the stamens,
which kave been
rcraaved
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The order falls into several well-defined tribes which are

distinguished by characters of the flower and Iruit
;

all are

Frooi Strasburger’s Lehr
bui.h d*r Betanih^ bv per
ni’HMon of Gu&tav Fischer

E'ig 2 — Ranunculus
arvensts Carpel in

longitudinal section
^After Baillon, en-

larged )

Fig j — Single
follicle show-
ing dehiscence
by the ventral

suture

Fig 4 —Fruit of Col-

umbine (Aamlegta)
formed of nv e fol-

licles

/tpresented among British native or commonly grown garden
[dants.

Tnbe I Paeonteae, peony group, arc mostly herbs with deeply
cut leaves and large solitary showy flowers m which the parts are
spirally arranged, the sepals, generally hve m number, passing
gradually into the large coloured petals The indefinite stamens
arc succeeded bv 2-5 free carpels which bear a double row of ovules
along the ventral suture Honey is secreted by a nng-like swelling

round the base of the carpels, which become fleshy or leathery m
the fruit and dehisce along the vt ntral suture There arc only three
(genera, the laigest of which, Paeonta, occurs m Europe, temperate
Vsia and western North America P officmahs is the common
peony

Irtbe II Helleboreae are almost exclusively north temperate
or subarctic

,
there are 15 genera, several of which are represented

in the British flora The plants are herbs, cither annual, e g Ntgella
(love-in-a-mist), or perennial by means of a rhizome, as m Aconttum
or Eranthts (winter aconite) Ihe leaves are simple, as in Caltha,

but more often palmately divided as in hellebore (fig 6), aconite
^fig 5) and larkspur The flowers arc solitary (Eranikts) or in

Fig 5 —Fi\ c-partitc leaf Jig 6 —Pedate leaf of Stinking Helle-
of At unite bore {Hellehorus foetidus) It is a

palmatcly-partite leaf, m which the
lateral lobes arc deeply divided
When the loaf hangs down it re-

sembles the foot of a bird, and hence
the name

cymes or racemes, and are generally regular as in Caltha (king-cup,

narsli mangold), TrolUus (globe-flower), Hellehorus,

(columbine) ,
sometimes mcdianly zygomorphic as in Aconttum

(monkshood, aconite) and Delphtntum (larkspur) The carpels,

f^enerally 3 to 5 in number, form in the fruit a many-sceded follicle,

cxec'pt in Aciaea (baneberry), where the single carpel develops to
form a many-seeded Ix^rry, and m Ntgella, where the five carpels
unite to form a five-chambered ovary Tlierc is considerable
vanety m the form of the floral envelopes and the arrangement of
the parts The outer senes, or sepals, generally five in number, is

generally while or bnght-coloured, serving as an attraction for

insects, especially liees, as well as a protection for the rest of the
flower Thus in Caltha and Trolltus the sepals form a bnlliant
golden-yellow eup or globe, and in Eranthts a pale yellow star which
contrasts Vith the green involucre of bracts immediately below it

,

m Ntg^a they are blue or yellow, and also coloured m Aautlegia
To Hellebore the greenish sepals persist till the fruit is ripe Aconttum
and Delphvimm differ in the irregular development of the sepals,

the posterior sepal being distinguished from the remaining four by
its helmet-shape {Aconttum) or spur (Delphtntum) In Caltha there
arc no petals, but m the other genera there are honcy-sccreting and
storing structuies varying m number and in form m the different
genera In Trolhus they are long and narrow with a honey-sccrcting
pit at the base, m htgella and Hellehorus (fig 7) they form short-

stalked pitchers, in Aqutlegta they are large and coloured with a
showy petal-likc upper portion and a long basal spur in the tip ot

which IS the nectary In Delphtntum they arc also spurred, and in

Aconttum form a spur-hke sac on a long stalk i) The parts
of tbe flower arc gent-
rally arranged m a
spiral (acyclic), but are
sometimes hemicyclit
the perianth formin;,

a whorl as in wmtci
aconite

,
rarely is th«.

flower cyclic, as in

Aqutlegta (fig 9) where

Fig 8 —Part of the flower of Aconite
(Aconttum NnpelUts), showing two
irregular horn-like petals p, supported
on grooved stalks o Ihcse serve as
necUincs s, the whorl of stamens
inserted on the thalamus, and surround
mg the pistil

Fig 9 — Floral dia-

gram of Columbine
(Aqutlegta) showing
regular cyclic ai -

rangement

the parts throughout are airangcd m alternating whorls In C tliha,

where there are no petals, honey is secreted by two shallow de-
pressions on the side of each carpel

Trtbe III Anemoneae, with 8 genera, art chiefly north temperate,
arctic and alpine plants, but also pass beyond the tropics to the
southern hemisphere They differ from the two preceding tribes

in the numerous carpels, each with only one ovule, forming a fruit of

numerous achenes They arc annual or perennial herbs, erect as in

Anemone, 7 haltctrum (meadow-rue) and many buttercups, or creeping
as in Ranunculus repens

,
the section Batrachtum of the genus

Ranunculus (q v ) contains aquatic plants with submerged or floating

stems and leaves The flowers are solitary, as in Anemone Pulsa-
tilla (Pasque flower) and the wood anemone, or cymose as in species

of Ranunculus,, or m racemes or panicles as in Thaltctrum Ihe
parts arc spirally arranged throughout as m Myosurus (mouse- tail),

where the very numerous carpels are borne on a much elongated
receptacle, or Adorns (pheasant's eye), or the perianth is whorlcd
as m Anemone and Ranunculus In Anemone there is a whorl of
foliage leaves below the flower, as in Eranthts In Anemone and
Thahetrum there is only one series of perianth leaves, which are
petaloid and attractive m Anemone where honey is secreted by
modified stamens, as in A Pulsatilla, or, as m A nemorosa (wood
anemone), there is no honey and the flower is visited by insects for

the sake of the pollen
;

in Thahetrum the perianth is greenish or
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Fig

slightly coloured and the flower is wind-pollinated (T minus) or
visitcci for Its pollen In Ranunculus and Adonis a calyx of green

protective sepals is succeeded by a corolla of showy petals
,
m

Ranunculus (fig lo) there is a basal honey-sccretmg gland which
IS absent m Adorns In Anemone the achenes
bear the persistent naked or bearded style

which aids in dissemination
,

the same pur-

pose 18 served by the prickles on the achenes
of Ranunculus arvensts

Tribe IV Clemattdeae comprise the genus

g
Clematis (qv), characterized by its shrubby,

Petal of
climoin^ habit, opposite leaves and the

r valvate, not imbricate as in the other tribes,

S^annTat aestivation of the sepals Ihe usually four

?he base fhonev are whorled and petaloid, the numerous

tfland motiTiprf staiuens and carpels are spirally arranged
,
the

flowers arc visited by insects for the sake of the
^ ' abundant polkn The fruit consists of numer-

ous achcncs which are generally prolonged into the long feathery style,

whence the popular name of the British «pecics old man*s beard
(Clematis vitalba) The genus, which contains about 170 species,

has a wide distribution, but is rarer in the tropics than in temperate
regions

Special articles will be found on the more important genera of

Ranunculaceae, e ^ Aconitum, Adonis, Anemone, Baneberry (Actaea),

Clematis, Columbine, Hellebore, Ranunculus

RANUNCULUS) familiarly known as “ buttercup/^ or crow-

foot^ a characteristic type of the botanical order Ranunculaceae

The Lat name, which means a little frog or tadpole (dim of

rana^ frog), was also given to a medicinal plant, which has

l-ieen identified by some with the crowfoot The Ranunculi

are more or less acrid herbs, sometimes with fleshy root-fibres,

or with the base of the stem dilated into a kind of tuber {R
bulbosus) They have tufted or alternate leaves, dilated into

a sheath at the base, and very generally, but not universally,

deeply divided above The flowers are solitary, or in loose

cymes, and are remarkable for the number and distinctness

(freedom from union) of their parts Thus there are five

sepals, as many petals, and numerous spirally arranged stamens

and carpels The petals have a little pit or honey-gland at

the base, which is interesting as foreshadowing the more fully

developed tubular petals of the nearly allied genera Acomtum
and Helleborus The fruit is a head of achenes —dry, onc-

seeded fruits The genus contains a large number ot species

(about 250) and occurs in most temperate countries in the

northern and southern hemispheres, extending into arctic

and antarctic regions, and appearing on the higher mountains
in the tropics About twenty species are natives of Great

Britain R arris, R repens, R bulbosus, arc the common
buttercups. R arvensts, found in cornfields, has smaller pale

yellow flowers and the achenes covered with stout spines.

R Lingua, spearwort, and R Flammula, lesser spearwort,

grow in marshes, ditches and wet places R Ficarta is the

pilewort or lesser celandine, an early spring flower in pastures

and waste places, characterized by havng heart-shaped entire

leaves and clusters of club - shaped roots The section

Bairachtum comprises the water-buttercups, denizens of pools

and streams, which vary greatly in the character of the foliage

accordirfg as it is submersed, floating or aerial, and when
submersed varying in accordance with the depth and strength

of the current The ranunculus of the florist is a cultivated

form of R astaitcus, a native of the Levant, remarkable for

the range of colour of the flowers (yellow to purplish black)

and for the regularity with which the stamens and pistils are

replaced by petals forming double flowers R astaticus is one

of the older florists' flowers, which has sported into numberless
varieties, but was formerly held in much greater esteem than
it IS at the present time According to the canons of the florists,

the flowers, to be perfect, should be of the form of two-thirds

of a ball, the outline forming a perfect circle, with the centre

dole, the petals smooth-edged, the colour dense, and the

marking uniform.

The ranunculus requires a strong and moist soil, with a fourth of
rotten dung. The soil should be from in to 2 ft deep, and at

about 5 in below the surface there should be placed a stratum
6 or 8 in thick of two-year-old rotten cow-dung, mixed with earth,

the earth above this stratum, where the roots are to be placed, being

perfectly free from fresh dung The tubers are planted in rows 5 or
6 in apart, and 3 or 4 m apart in the rows,the turban sortsm October,
the more choice varieties in tebruary Ihey should be so close
that the foliage may cover the surface of the bed. Ihe autumn-
planted roots must be sheltered from severe frost The plants when
in flower should be screened from hot sunshine with an awning

,

when the leaves wither, the roots are to be taken up, dried, and
Stored The ranunculus is readily propagated from seed obtained
from semi-double sorts, which are often of themselves very beautiful
flowers It IS generally sown in boxes in autumn or spring The
young plants thus raised flower often in the second, and always m
the third year

Ihe turban varieties, which are very showy for the borders, are
of a few positive colours, as scarlet, yellow, brown, carmine, and
white The florists' varieties have been bred from the Persian
type, which is more delicate

Other species known in gardens are R aconitifolius (whitebachelors
buttons), with leaves recalling aconite, and white flowers

,
the

double-flowered form is known in gardens as fair maids of France
or fair maids of Kent A double-flowered form of R aerts is grown
under the name yellow bachelor's buttons R bulbosus also has
a prctt> double-flowered variety Of dwarfer interesting plants
there are R alpestris, 4 in , white ,

R qramtneus, 0 to 10 in
,
yellow ,

R parnasstfoltus, 6 in , white ,
and R rutacfolius, 4 to 6 in . white

with orange etntre Of the taller kinds mention may be made of
R cortu<^aefoUus, a fine buttercup, 3-5 ft high, from lenenffe, and
hardy m the mildest parts of Britain

,
and R hyalli, known as the

New Zealand water lily It is a handsome species, 2 to 4 ft high,
with large peltate leaves often a foot in diameter, and with waxy
white flowers about 4 in across It is not quite hardy, and even
under the best conditions is a difficult plant to grow well

RAO) SIR DINKAR (1819-1896), Indian statesman, was
born in Ratnagin district, Bombay, on the 20th of December
1819, being a Chitpavan Brahmin. At fifteen he entered the

service of the Gwalior state, in which his ancestors had served.

Rapidly promoted to the responsible charge of a division, he
displa>cd unusual talents in reorganizing the police and revenue
departments, and m reducing chaos to order In 1851 Dinkar
Rao became dewan The events which led to the British

victories of Maharajpur and Panniar in 1844 had filled the

state with mutinous soldier), ruined the finances, and weakened
authority With a strong hand the dewan suppressed disorder,

abolished ruinous imposts, executed public works, and by a
reduction of salaries, including his own, turned a deficit into a
surplus. When the contingent mutinied in 1857, he never
wavered in loyalty

,
and although the state troops also mutinied

m Junt 1858 on the approach of Tantia Topi, he adhered to

the British cause, retiring with Maharaja Sindhia to the Agra
fort After the restoration of order he remained minister

until December 1859. In 1873 he was appointed guardian to

the minor Kana of Dholpur, but soon afterwards he resigned,

owing to ill-health In 1875 the viceroy selected him as a
commissioner, with the Maharajas Sindhia and Jaipur, and
three British colleagues, to try the Gaekwar of Baroda on a
charge of attempting to poison the British resident. He also

served in the legislative council of India, and was frequently

consulted b) viceroys on difli^ult questions An estate was
conferred upon him, with the hereditary title of Raja, for his

eminent services, and the decoration of K C S 1 . He died on
the 9th of January 1896 No Indian statesman of the 19th
century gained a higher reputation, yet he only commenced
the study of English at the age of fort) , and was never able to

converse fluently in it
,

his orthodoxy resented social reforms
,

he kept aloof from the Indian Congress, and he had received no
training in British administiation

RAO) SIR T. MADHAVA (1828-1891), Indian statesman, was
born at Combaconum in Madras in 1828 Madhava Rao created a
new type of minister adapted to the modem requirements of a
progressive native state, and he grafted it upon the old stock
He linked the past with the present, using the advantages of

heredity, tradition and conservatism to effect reforms m the
public administration and in Indian society. Sprung from a
Mahratta Brahmin stock long settled at Tanjore, the son of a
dewan of Travancore, he was educated m the strictest tenets of

his sacred caste. But he readily imbibed the new spirit of the

age. Tomathematics, science and astronomy he added a study
of English philosophy and international law, and a taste for art

xxii 29
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and pictures. Although a devout student of the Shastras, he

advocated female education and social reform. Refusing to

cross the sea and so break caste by appearing before a parlia-

mentary commission, he yet preached religious toleration. A
patron of the Indian Congress, he i)orrowed from the armoury

of British administration every reform whicli he introduced

into the native states He was respected alike by Europeans

and natives, and received titles and honours from the British

government. As tutor of the maliaraja of Travancore, and

then as revenue ofiictr in that state, he showed firmness and

ability, and became diwan or prime minister m 1857. He
found the finances disoigamzed, and trade cramped by mono-
pclics and opprcbbive duties ITc eo-operattd with the Madras

government m carrying out reforms, and when his measures

led to misunderstandings with the maharaja, he preferred

honourable resignation to retention of a lucrative office in which

he was powerless for good. In 1872 he was engaged at Indore

in laying down a plan of reform and of public works which he

bequeathed to his successor, when a giave crisis at Baroda
demanded his talents there The Gaekwar had been deposed
for scandalous misrule, and an entire reorganization was needed.

Aided by Sir Philip Melvill, Madha\a Rao swept away the

corrupt offiaals, privileged sirdars and grasping contractors

who had long ruined Baroda He wrote able mmutes defending

the rights and privileges of the Gaekwar from fancied encroach-
ment, and justifying the internal reforms which he introduced

He rehigncd office in 1882, and in his retirement devoted his

leisure to reading and writing upon political and social questions

He died on the 4th of April 1891.

RAOUL DE CAMBRAL the name of a Erench chanson de

geste. The existing romance is a 13th-century recension of a

poem by a trouv^re of Laon called Bertholais, who professed

to have witnessed the events he described. It presents, like

the other provmaal geste of Gann le Lohermn, a picture of the

devastation caused by the private wars of the feudal chiefs.

A parallel narrative, obviously inspired by popular poetry, is

preserved in the chronicle of Waulsort (ed. Acbery, SptctUgtmi^

11 p. looseq ),aiid probably corresponds w'lth the earlier recension.

Raoul de Cambrai, the posthumous son of Raoul d'aillefer,

count of Cambrai, bv his wife Alais, sister of King Louis

(d’Outre-Mer), whose father’s lands had been given to another,

demanded the fief of Vermandois, which was the natural in-

heritance of the four sons of Herbert, lord of Vermandois On
King Louis’s refusal, he procecxled to war The chief hero on
the Vermandois side was Bemicr, a grandhon of Count Herbert,

who had been the squire and firm adherent of Raoul, until he

was driven into opposition by the fate of his mother, burned

with the nuns m the church of Origny Bernier eventually

slew the ternblo Raoul m smglc fight, but m his turn was slam,

after an apparent reconciliation, and the blood-feud descended

to his sons Tlie date of these events is exactly ascertainable

Flodoard {Annales, Anno 943) states that Count Herbert died

m that year, and was buned by his sons at St Quentin, that

when they learnt that Raoul, son of Raoul de Gouy, was about

to invade their father’s terntory, they attacked him and put

him to death. The identity of other of the personages of the

story has also been fixed from historical sources. The second

part of the poem, of which Bernier is the hero, is of later date,

and bears the character of a ronian cPaventurcs.

See L% Romans de Raoul de Cambrai et de Betnier, cd E It Glay
(Pans, 1840)

,
Rafmil dc Cambrat, ed P and A Longnon

(Sew; des me ttxUs ft , Pans, 1882) ; ] M Ludlow, Popular Ettes

of the Middle Ages (London and Cambndge, 18O5)
,
H Grober,

Orundrtss d roman phi (li* pp 5C>7 s-q

)

RAOUL ROCHSTTB, DJfeSlRliB (i790'-i854), French archaeo-

logist, was bom on the 9th of March 1790 at St Amand m the

department of Cher, and receivod his education at Bourgfes,

He was made professor of history in the College de IvOUis-lte-

Grand at Paris (1813) and in the Sorbonne (1817). His Hts^
idite efthque de Vitahhssement des colonies grecques (4 voh

,

1815) is now out of date. He was superintendent^’ of anti-

quities m the BibliotWque at Paris (1819-48), and professor of

archaeology at the Bibhoth^que (from 1826), a result of which
may be seen in his Cours d^archeologte (1828). In 1829 appeared

his Monuments tnedtls, a work of great value at the time. Still

valuable are his Peintures tnedtUs (1836) and his Petniures de

Pomph (1844). He contributed to the Annah <jf the Roman
Institute, the Journal des savants and the Acadhme des tn-

scnptions At his death on the 3rd of J uly 1854 Raoul Roche tie

was perpetual secretary of the Academy of Fine Arts and a

corresponding member of most of the learned societies in

Europe
BAOULT, FRAMQOIS MARIE (1830-1901), French chemist,

was born at Fournes, m the Departement du Nord, on the loth
of May 1830. He became aspirant fipStiteur at the l>cee of

Rheimsin 1853, and after holding several intermediate positions

was appointed m 1862 to the professorship of chemistry in Sens

lycie, where he prepared the thesis on electromotive force

v/hich gamed him his doctor’s degree at Plans in the following

year In 1867 he was put in charge of the chemistry classes

at Grenoble, and three years later he succeeded to the chair

of chemistry, which he held until his death on the ist of April

1901 Raoult’s eailiest researches were physical in character,

being largely concerned with the phenomena of the voltaic

cell, and later there was a period when more purely chemical

questions c'ngaged his attention. But his name is best known
in connexion with the work on solutions, to which he devoted
the last two decades of his life. His fiist paper on the depression

of the freezing-points of liquids by the presence of substances

dissolved in them was published in 1878 ,
and continued investi-

gation and experiment with various solvents, such as benzene

and acetic acid, in addition to water, led him to believe in a
simple relation between the molecular weights of the substances

and the freezing-point of the solvent, which he expressed as the

loi g^n^rale de la congelation,” that if one molecule of a
substance be dissolved in 100 molecules of any given solvent,

the temperature of solidification of the latter will be lowered

by o Cy C (See, however, the article Solution ) Anothci
relation at which he worked was that the diminution m the

vapour-piessure of a solvent, caused by dissolving a substance
m it, is proportion.al to the molecular weight of the .substance

dissolved—at least when the solution is dilute These two
generalizations not only afforded a new method of determining
the molecular weights of substances, but have also been utilized

by j. H van’t Hoff and W. Ostwald, among other chemists,

in suppport of the hypothesis of electrolytic dissociation in

solutions. An account of Raoult’s life and work was given by
Professor van’t Hoff m a memorial lecture delivered before the

London Chemical Society on the 26th of March 1902

RAOUX, JEAN (1677-1734), Erench painter, was born at Mont-
pellier m 1677. After the usual course of trainnaig he became
a member of the Academy in 1717 tis an historical painter His

reputation had been previously established by the credit of

decorations executed during his three years in Italy on the

palace of Giustmiani Solmi at Venice, and by some easel paint-

ings, the Four Ages of Man (National Gallery), commissioned

by the grand prior of Vendome. To this latter class of subject

Raoux devoted himself, nor did he even pamt portraits except

in character. The list of his works is a long series of sets of the

Seasons, of the Hours, of the Elements, or of those scenes of

amusement and gallantry m the repi^scntation of which he was
immeasurably surpassed by his younger rival Watteau. After

his btay m England (1720) he lived much in the Temple, where
he decorated several rooms. He died in Pans m 1734. His
best pupils were Chevalier and Montdidier, His works, of

which there is a poor specimen m the Louvre, were much
engraved by Poilly, Moyreau, Dupuis, &c.

RAPALLO, a seaport aff>a winter resort of Liguna*, Ithlyi,

in the province of Genoa Pop (1901) 5839 (town) ; 10^343
(commune). It occupies a beautiful and well-sheltcicd situa-

tion on the east §ide of the Gulf of Rapallo, iSJ m. E. by' S.

from Genoa by rail. It has a fine church, a medieval castle

(now used as a prison) and a Roman Bridge, known as Hanni-
bal’s Bridge On the hiH^ above the town is situated the
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church aud abbey of the Madonna de Montallegro, whose

miraculous picture attracts pilgrims from all parts of Italy.

Olives and other fruit are grown, and a brisk trade is done m
olive oil. A mile to the south is Santa Marghenta Ligure

(pop. 7051), another winter resort, with a large 16th-century

church. Both places are also frequented for sea-bathing m
summer. Lace is made, while the men go in May to the coral

fisheries off the Sardinian coast. To the south again is the

small seaport of Portofino (the Roman Porttis Delphtnt) under

the south-east extremity of the promontory of Portofino

(2010 ft ) On the way from S. Marghenta to Portofino is the

suppressed monastery of Cervara, m which Francis 1 . of France

was confined after the battle of Pavia on his way to Madrid

At all these places arc beautiful villas

RAPE (Lat rapum or rapa, turnip), in botany —Several

forms of plants included m the genus Brasstca arc cultivated for

the oil which is present in their ripe seeds The one most

extensively grown for this purpose is known as colza, rape or

coleseed, in Germany as Raps {Brasstca na^us, var oletjera)

Its seeds contain from 30 to 45 % of oil. The leaves are glaucous

and smooth like those of a swede turnip, hor a seed-crop

rape is sown m July or early August m order that the plants

may be strong enough to pass the winter uninjured The
voiing plants are thinned out to a width of 6 or 8 in. apart,

and afterwards kept clean by hoeing The foliage may lie

eaten down by sheep early in autumn, without injuring it

for the production of a crop of seed In spring the horse and

hand hoe must be used, and the previous application of 1 cwt or

2 cwt. of guano will add to the productiveness of the crop. On
good soil and in favourable seasons the }icld sometimes reaches

to 40 bushels per acre The haulm and husks are either used

for litter or burned, and the ashes spread upon the land It

makes good fuel for clay-burning There is a “ summer
variety of col^a which ib sown in April and ripens its seed in

the same year It does not > leld so much oil as the “ winter

kind, but It will grow on soil in poorer condition Neither of

these is much grown in Great Britain for the production of

oil, but the winter ” variety is very extensively grown as green

food for sheep For this purpose it is generally sown at short

intervals throughout the summer to provide a succession of

fodder. It is peculiarly adapted for peaty soils, and is accord-

ingly a favourite crop in the fen lands of England, and on

recently reclaimed rrosses and moors elsewhere Its growth

IS greatly stimulated by the ushes resulting from the practice

of paring and burning Its highly nutritious leaves and stems

are usually consumed by folding the sheep upon it where it

grows, there is no green food upon which they fatten faster.

Occasionally it is carried to the homestead, and used with

other forage in carrying out the system of soiling cattle

The wild form Bra<;sica campestris, the wild coleseed, colza

or kohlsaat, of the fields of England and many parts of Europe,

IS sometimes cultivated on the European continent for its seed,

which, however, is inferior in value to rape as an oil-yiclding

product

In addition to the previously mentioned rape, a vanety of

another species (or subspecies) of Brasstca^ namely, Brasstca

lapaj var oletjera (Rubsen in Germany), is grown for its oil-

yielding ,seeds The leaves m a young state are not glaucous,

but sap-green in colour and rough, being very similar to those

of the turnip, to which the plant is closely related Both
winter and summer vaneties are grown

,
they are rarely culti-

vated in Britain. The oil is similar to that in the true colza

seeds but the plants do not yield so much per acre as the latter

they are, however, hardier and more adapted for cultivation

on poor sandy soils.

RAPE (from Lat rapere, to seize), m law, the crime of Imving

carnal knowledge of a woman by a man, not her husband,

forcibly and unlawfully against her will Under the Mosaic

law, r^pe was punished witn death, if the damsel was betrothed

to another man, and with a fine of fifty shekels if not so be-

trothed, while m this case, also, she was to be the wife of the

ravisher all the days of his life (Deut. xxii. 25). The Roman

dvil law punished rape with death and confiscation of goods
(Cod L IX. tit. 13). In England, under the Saxon law

—

adopted, probably, from a Teutonic code—death was also the
penalty, but under the Normans this was changed to the loss

of both eyes and castratK)n
; this punishment remained in

force until after the tune of Bracton {de Corona, f. 147). Ihe
statute of Westminster I (1275) reduced the offence to a tres-

pass, with a penalty of two years* imprisonment and a fine at
the king’s will. This lenity, it is said, produced terrible con-
sequences, and, accordingly, the statute of Westminster 11 .

(1285) agam declared the offence a felony, with, however,
benefit of clergy. Tins was the state of the law until 1575,
when the punishment was made more sevcie by taking away
the benefit of clergy. Ihc offence remained capital until the

Offences against the Person Act 1861, by which and subsexquent

amending acts it is now regulated, The present punishment
IS penal servitude for life or for not less than three years or

imprisonment with or without hard labour for not over two
years,

Ihc law of England (differing in this respect from the civil law)
regards as immaterial whether the woman is chast.- or imchasto,
marned or singk

,
provided the offence hcis been committed forcibly

and without her consent The offence is complete if consent is

extorted by means of threats of death or immediate l)odily harm,
by fraud or by false pretences or representation, such as the im-
yKTsonation of a woman’s husband (Cnminal Law Amendment
Act 1885)

Since the passing of the Criminal Law Amendment Act 1885,
it IS a felony, entailing the same punishment as rape, to have carn^
knowledge of a girl under 13 years, whether she consent or not
13<-twcen 13 and i6 years of age it is a ciiminal offence
punishable by two > cars' imprisonment, whether consent is given
or not, and even if there he solicitation

;
but if the jury is satisfied

that the person charged had reasonable cause to believe the girl

to be over 16 years, the accused is entitled to be acquitt<,d

l^osecution must be within three months of the offence The
administration of any drug or matter, with intent, by producing
stupor, to facilitate the accomphshment of the crime, is an offence

punishable by two > cars’ imprisonment On indictment for rape
there may be an acquittal on tlie actual charge, but a conviction
cither of the attempt or of an indecent assault

In charges of rape, from the nature of the offence, the important
witness IS the w^oman, and it is essential, apart from medical evidence
(see Medical Jurtsprudence), that her story be coirolsoralcd by
evidence implicating the accused The following points have, of

necessity, to be considered (i) As to the general credibility of

the witness and bow far her story is to be believed
,

evidence,
therefore, may be given to show that she is of immoral character

(2) As to whether she has made complaint immediately after the
alleged outrage and to whom (3) As to the place where the outrage
was alleged to have been committed and the possibilitj of her bang
heard if she cried out

In the United States, rape is universally treated as a felony,

and the punishment is cithtr death, imprisonment for life,

or imprisonment for a number of years, varying in the different

states In the case of offences against young girls, there is a
divergence in the various states as to the age of consent, though

the trend of legislation has been to raise it. In North and
South Carolina, and Georgia, the age of consent is as low as

10 years, and in Kentucky and Louisiana, 12 years In

nineteen states the age of consent is 14 years. In one (Texas)

15 years. In six, it is 16 years In Wyommg, New York,

Colorado and Kansas it is as high as 18 years

The essential facts to be provtn in order to constitute this

crime are the same as m England, but in many of the states

the uncorroborated evidence of the woman is sufficient to sustain

a conviction This is so in California, Arizona, Idaho, Missouri,

Kentucky, Michigan, Illinois, Oklahoma, &c [1904 , Brenton

V Territory, 78 Par Rep 83]. In New York corroboration is

required [Penal Code ^ 283]. In Nebraska also evidence corro-

borating the prosecutrix is necessary [1907 , Burk v. Slate,

112 N.W. Rep. 573]. In Texas it is no defence for accused to

prove that he believed the prosecutrix to be over 15 years of

age, the age of consent [1907 ,
Robertson v Stale, 102 So W. Rep

1130], and the crime is punishable with death [1903 ,
Reyna v

State, 75 So. W. Rep 25J, as also apparently it is m the Indian

country V 48 Fed R. 670 US Rev. Stats ^* 5345L
also in Alabama [Criminal Code, § 5444],



RAPE—RAPHAEL SANZIO
In Hawaii there is no age of consent for rape, which is punish-

able by $1000 fine and imprisonment at hard labour for life ;

the carnal knowledge of females under 10 years is punishable

with death or imprisonment for life [Rev L. 1905, Sg 2927,

2928]. In Porto Rico the age of consent is 14 years and the

punishment not less than five years [Pen Code 1902, § 255]

Authorities —Stephen, Digest of Criminal Law
,

Russell On
Cfimes

,
Archbold, Criminal Pleading

,
and for American law, May,

The Law of Crimes, and Clark and Marshall, Treatise on the Law of

Crimes

RAPE, a territorial division of the county of Sussex, England,
formerly used for various administrative purposes. There are

now SIX of these divisions, Hastings, Pevensey, Lewes, Bramber,

Arundel and Chichester, but the latter two apparently formed a

single rape at the date of the compilation of Domesday Book
The word, which in England is peculiar to Sussex, is usually said

to be closely related to the Icelandic hreppy a small territoiial

division which in most, but not in all, cases is identical with the

parish
,
but this explanation, which is unsatislactory on insti-

tutional grounds, has also been declared impossible for philo-

logical reasons As an alternative explanation it has been

suggested that “ rape is an early form of the word “ rope ”
,

and that the divisions were so called because they were measured
and allotted by the rope, borne confirmation of this is to be

found in the words of the Norman chronicler, Dudo of St

Quentin, who states that Rollo in distributing Neustria suis

fidelibus terram funiculo divisit ’’

(J. P. Migne, Patrologtae

Cursus completuSy tom cxli p 652) It is possible that the

rapes represent the shires of the ancient kingdom of Sussex,

especially as in the 12th century they had sheriffs of their own
But there is no evidence of the existence of the rape before the

Norman Conquest, except such as may be gathered from
Domesday Book, and this is far from convincing After the

Conquest each rape had its own lord, and all the land within it,

save that which belonged to the king or to ecclesiastical tenants,

was held of the lord Thus the rape as a lordship only differed

from other honours and baronies by the fact that the lands of

its knights were not scattered over England, but lay together m
j

a continuous tract In form the rapes w ere parallel bands of land

running north and south, and each of them contained a different

number of hundreds The place in which the lord’s castle was
situate ultimately gave its name to the rape

,
but in Domcsda>

Book the rapes are often described by the names of their lords,

and this is always so in that work in the case of Bramber, which
belonged to William de Briouzc (rapam Wtllelmt de Braoza)

See the Victoria County History, Sussex, vol 1 ;
New English

Dictionary
,
and M A Lower, History of Sussex (Lewes, 1870)

J ^ )

RAPE OIL, an important fatty oil, known aLo as “ sweet oil
”

either expressed or extracted from the crushed seeds of culti-

vated varieties of the cruciferous genus Brassuay the parent '

form of the whole apparently being the wild navtw, B, campes-

tris Under the general name “ rape oil ” is included the pro-

duce of several plants having distinct and fairly constant

characters, and one of these oils-—colza (^v.)— is a verv well-

known commercial variety. In Germany, where the produc-

tion of rape oil centres, two principal oil-seeds—rape and
Rubsen—are well recognized (Sec Rape )

The oil yielded by these seeds is, m physical and chemical

properties, practically the same, the range of fluctuations not

being greater than would he found in the oil of any specific seed

under similar varying conditions of production
,

the winter

varieties of all the seeds arc more productive than the summer
varieties Newly pressed rape oil has a dark sherry colour

with, at first, scarcely any perceptible smell
,
but after resting

a short time the oil deposits an abundant mucilaginous slime,

and by taking up oxygen it acquires a peculiar disagreeable

odour and an acrid taste Refined by the ordinary processes

(see Oils), the oil assumes a clear golden yellow colour. In
specific gravity it ranges between 09112 and o 9117 m the raw
State, and from 09127 to 09136 when refined ; the solidifying

point IS from — 4*^ to — 6® C

The principal uses of rape oil arc for lubrication and lighting
;

but since the introduction of mineral oils for both these purposes
the importance of rape has considerably decreased It is but little

employed in soap-makmg, as it saponifies with difficulty and yields
only an indifferent product In Germany it is very considerably
used as a salad oil under the name of bchmalzol, being for that
purpose freed from its biting taste by being mixed with starch
heated till the starch is carbonized, and filtered after the oil has
cooled The offensive taste of rape oil may also be removed by
treatment with a small proportion of sweet spirit of nitre (nitrous
ether) In the East Indies rape oil and its equivalents, known
under various names, are the most important of oils for native use
They arc largely consumed as food instead of ghi under the name
of “ metah " or sweet oil, but for all other purposes the same sub-
stance IS known as kurwah " or bitter oil Most natives prefer it

for the preparation of their cm lies and other hot dishes Rape oil

IS the subject of extensive adulteration, principally with the cheaper
hemp oil, rosin oil and mineral oils These sophistications can be
most conveniently detected, first by taste and next by saponifica-
tion, rosin oil and mineral oil remaining unsapomfied, hemp oil

giving a erteiiish soap, while rape oil yields a soap with a yellow
tinge With concentrated sulphuric acid, fuming nitric acid,
nitious acid, and other leagcnts rape oil gives also characteristic
colorations

,
but these arc modified according to the degree of

purity of the oil itself The presence of sulphur in rape and other
cruciferous oils also affords a ready means for their identification
Lead plaster (emplastrum Ixthargyrx) boiled m rape oil dissolves,
and, sulphide of lead being formed, the oil becomes brown or
black Other lead compounds give the same black coloration from
the formation of sulphide

RAPHAEL (Hebrew “ God heals ”), an angel who in

human disguise and under the name of Azarias (“ Yahweh
helps ”) accompanies Tobias in his adventurous journey and
( onquers the demon Asmodaeus (Book of Tobit ) He is said

(Fob XU 15) to be “ one of the seven holy angels [archangels]

which present the prayers of the saints and go m before the

glory of the Holv One ” In the Book of Enoch (c x\
)
Raphael

IS “ the angel of the spirits of men,” and it is his business to

heal the earth which the angels have defiled ” In later

Midrash Raphael appears as the angel commissioned to put down
the evil spirits that vexed the sons of Noah with plagues and
sicknesses after the Flood, and he it was who taught men the

use of simples and furnished materials for the “ Book of Noah,”
the earliest treatise on materia medica
RAPHAEL SANZIO (1483-1520), the great Italian painter,

was the son of Giovanni Sanzio or Santi, a painter of some
repute in the ducal city of Urbino, situated among the Apen-
nines on the Ixirders of luscany and Umbria ^ For many years

both before and after the birth of Raphael (6th of April 1483)
the city of Urbmo was one of the chief centres in Italy of intel-

lectual and artistic activity, thanks to its highly cultured rulers,

Duke Federigo II of Montcfcltro and his son Guidobaldo, who
succeeded him in 1482,“ the year before Raphael was born

Giovanni Santi was a welcome guest at this miniature but

splendid court, and the rich treasures which the palace contained

familiar to Raphael from his earliest years were a very im-

portant item among the various influences which formed and
fostered his early love for art It may not perhaps be purely

fanciful to trace Raphael’s boyish admiration of the oil-paintings

of Jan Van Eyck and Justus of Ghent in the miniature-hke care

and delicacy with which some of his earliest works, such as the
‘‘ Apollo and Marsyas,” were executed

I

'Fhough Raphael lost his father at the age of eleven,

I

yet to him he certainly owed a great part of that early training

! which enabled him to produce paintings of apparently mature

j

beauty when he was scarcely twenty years of age. The altar-

piece painted by Giovanni for the church of Gradara,

and a fresco, now preserved in the Santi house ® at Urbino,

are clearly prototypes of some of Raphael’s most graceful

^ Sec Pungileoni, Elogio Stonco dt Pafjaello (Urbino, 1829), for

a valuable account of Raphael's family and his carlv life, seaialso

Id
, VUa dt Giov Santi (Urbino, 182^, and Campon, Notine e Docu~

menti per la Vita di Gtov Santi e di Raffaello (Modena, 18^)
“ Sec an interesting account of the court of Urbino by Delabordc,

£tudes sur les B Arts « Z/a/i^ (Pans, 1864), vol 1 p 145
* The house of Giovanni Santi, where Raphael was born, still

exists at Urbino m the Contrada del Monte, and, being the property
of the municipality, is now safe from destruction
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paintings of the Madonna and Child. On the death of his

father in 1494 Raphael was left m the care of his stepmother (his

own mother, Magia CiarU, having died in 1491) and of his unde,

a priest called Bartolomeo.^

First or Perugian Period—In what year Raphael was appren-

ticed to Perugino and how the interval before that was spent

arc matters of doubt. Vasari’s statement that he was sent

to Perugia during his father’s lifetime is certainly a mistake.

On the whole it appears most probable that he did not enter

Perugino’s studio till the end of 1499, during the four or five

years before that Perugino was mostly absent from his native

city 2 The so-called Sketch Book oj Raphael in the academy of

Venice contains studies apparently from the cartoons of some
of Perugmo’s Sistine frescoes, possibly done as practice in

drawing.

this celebrated collection of thirty drawings, now framed or
preserved m portfolios, bears signs of having once formed a bound
book, and has been supposed to be a sketch-book filled by Raphael
during his Perugian apprenticeship Many points, however, make
this tempting hypothesis very improbable

,
the fact that the draw-

ings were not an originally on leaves of the same size, and the
miscellaneous character of the sketches—varying much both in

style and merit of execution—seem to show that it is a collection

of studies by different hands, made and bound together by some
subsequent owner, and may contain but very few drawings by
Raphael himself *

Before long Raphael appears to have been admitted to

share in the execution of paintings by his master
;
and his touch

can with more or less certainty be traced in some of Perugino’s

panels which were executed about 1502. Many of those who,

like Crowe and Cavalcaselle, adopt the earlier date of Raphael’s

apprenticeship, believe that his hand is visible in the execution

of the beautiful scries of frescoes by Perugino in the Sala del

Cambio, dated 1500 ,
as does also M Muntz in his excellent

Raphael
y
sa vie. Pans, 1881, in spite of his accepting the end of

1499 as the period of Raphael’s first entering Perugino’s studio,

—two statements almost impossible to reconcile Considering

that Raphael was barely seventeen when these frescoes were
painted, it is hardly rctisonable to attribute the finest heads to

his hand
,

nor did he at an early age m«ibter the difficulties

of fresco huono The Resurrection of Christ in the Vatican

and the Diotalevi Madonna in the Berlin Museum are the

priiK ipal pictures by Perugino in parts of which the touch of

Raphael appears to be visible, though any real cerLimty on

this point IS unattainable ^

About 1502 Raphael began to execute independent works

,

four pictures for churches at Citt^ di Castello were probably

the earliest of these, and appear to have been painted in the

years 1502-4 The first is a gild-banner painted on one side

with the Trinity, and below, kneeling figures of S Sebastian

and S Rocco
;

on the reverse is a Creation of Eve, very like

Perugino in style, but possessing more grace and breadth of

treatment These are still in the church of S Trinitc\ ^ Also

^ The administration of Giovanni Santi’s will occasioned many
painful familv disputes and even appeals to law

,
see Pungilconi, El

Star di Rafjaello

Crowe and Cavalcaselle (Life of Raphael, vol 1, London, 1882)
adopt the notion th«it Raphael went to Perugia in 1495, but the
reasons with which they support this view ap]:>ear insufficient

* See an excellent critical examination of the b ketch Booh by
Morelh, Italian Masters in German Galleries, translated by Mrs
Richter (London, 1882) ,

according to Morelh, only two drawings
are by Raphael Schmarsow, “ Raphael’s Skizzenbuch m Vcnedig,”
in Preusstsche fahrbUcher, xlviii pp 122-149 (Berlin, 1881), takes
the opposite view. But Kahl, Das veneztantsrhe Skizzenbuch
(Leipzig, 1882), follows Morclh’s opinion, which has been generally
adopted

Parts of Pcrugino's beautiful tnptvch of the Madonna, with the
archangels Raphael and Michael, painted for the Certosa near Pavia
and now m the National Gallery of London, have been attributed to
Raphael, but with little reason Perugino’s grand altar-piece at
Florence of the Assumption of the Virgin shows that he was quite
capable of painting figures equal in beaujw and delicacy to the St
Michael of the Certosa triptych See Trizzioni, L'Arte Itahana
nella Gal Nat dt Londra (Florence, 1880 )

* For an account of processional banners painted by distin-

guished artists, see Manotti, Lettere pittoriche Perugtne, p 76 seq
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for Citti di Castello were the coronation of S Niccolo Tolentino,

now destroyed, though studies for it exist at Oxford and Lille

(Gaz. d. B. Arts, 1878,
1 p 48), and the Crucifixion, now m the

Dudley collection, painted for the church of S Domenico and
signed RAPHAEL VRBINAS P It IS a panel 8 ft. 6 in high

5 5 wide, and contains noble figures of the Virgin,

St John, St Jerome and St Mary Magdalene. The fourth

painting executed for this town, for the church of S. E’rancesco,

IS the exquisitely beautiful and highly finished Sposali2io,nowin’

the Brcra at Milan, signed and dated RAPHAEL VRBINAS
MDIIII. This IS closely copied both m composition and detail

from Perugino’s painting of the same subject now at Caen, but

IS far superior to it in sweetness of expression and grace of

attitude. The Temple of Jerusalem, a domed octagon with

outer ambulatory in Perugino’s picture, is reproduced with

slight alterations by Raphael, and the attitudes and grouping

of the figures are almost exactly the same m both The Con-

nestabile Madonna is one of Raphael’s finest works, pamted
during his Perugian period

,
it is a round panel

,
the motive, the

Virgin reading a book of hours, is a favourite one with him, as

It was with his father Giovanni This lovely picture was lost to

Perugia in 1871, when Count Conncstabilc sold it to the emperor

of Russia for £1^^200
Second or Florentine Period

y 1504- 1508—From 1504 to

1508 Raphael’s life was very stirring and active In the first

half of 1504 he visited Urbino, where he painted two small

panels for Duke Guidohaldo, the St George and the St Michael

of the Louvre His first and for him momentous visit to

Florence was made towards the end of 1504, when he presented

himself with a warm letter of recommendation® from hispatroncss

Joanna della Rovere to the gonfaloniere Pier Sodcnni In

hloicnce Raphael was kindly received, and, in spite of his

youth (being barely of age), was welcomed as an equal by the

majority of those great artists who at that time had raised

Florence to a pitc h of artistic celebrity far above all other cities

of the world At the time of his arrival the whole of artistic

Italy was being excited to enthusiasm by the cartoons of the

battle of Anghiari and the war with Pisa, on which Leonardo
da Vinci and Michelangelo were then devoting their utmost
energies To describe the various influences under which
Raphael came, and the many sources from which he drank in

stores of artistic knowledge, would be to give a complete history

of Florentine art in the 15th century^ With astonishing

rapidity he shook off the mannerisms of Perugino, and put one
great artist after another under contribution for some special

power of drawing, beauty of colour, or grace of composition

in which each happened to excel Nor was it from painters

only that Raphael acquired his enlarged field of knowledge and
rapidly growing powers. Sculptors like Ghiberti and Donatello
must be numbered among those whose works helped to develop

his new-born style ® The Carmine frescoes of Masaccio and
Masolino taught this eager student long-remembered lessons of

methods of dramatic expression ® Among his contemporaries
it was especially Signorelli and Michelangelo who taught him the

importance of precision of line and the necessity of a thorough
knowledge of the human form From da Vinci he learnt

subtleties of modelling and soft beauty of expression,'^ from
Fra Bartolommeo nobility of composition and skilful treatment

of drapery in dignified folds The friendship between Raphael
and the last of these was very close and lasted for many years

The architect Baccio d’Agnolo was another of his special friends,

at whose house the young painter enjoyed social intercourse

* This letter, which still exists, was sold m Pans m 1856, and is

now in private hands
’ See Minghetti, “ I Maestn di Raffacllo,” m the Nuova Antologia,

ist August 1881
® See his sketch of St George and the Dragon, in the l^tfizi, largely

taken from Donatello's pedestal relief outside Or San Michele
•See his cartoon of St Paul preaching at Athens (Victoria ard

Albert Museum)
See many of his lifc-studRs, especially the one he sent to Albert

Durer, now at Vienna
** Sec the portrait of Maddalcna Doni in the Pitti

See the Madonna del Baldacchino in the Pitti
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With a large circle of the chief artists of Florence, and probably

learned from him much that was afterwards useful in his praetKe

as an architect.

The transition in Raphael's style from his first or Perugian

to his second or Florentine manner is well shown in the large

picture ot the Coronation of the Virgin painted for Maddalena

degh Oddi, now in the Vatican, one of the most beaut ilul that

he ever produced, and especially remarkable for its strong

religious sentiment—in this respect a great contrast to the

paintings of his last or Roman manner which hang near it. The
exquisite grace of the angel musicians and the Ix^auty of the

faces show signs of his short visit to Plorence, while the general
'

formality of the composition and certain details, such as the

tlutlering ribands of the angels, recall pccuharitits of Perugino
|

and of Pintunechio, with whose fine picture of the same subject

hung close by it is interesting to compare it. Raphael's paint*

ing, though by far tlie more beautiful of the two, is yet inferior

to that of Pintiincchio m the composition of the whole ,
an

awkward horizontal line

divides the upp>cr group

of the Coronttion from
that below, the apostles

standing round the Vir-
|

gin’s tomb, filled with

ro-^es and lilies (Dante,

Par xxiii. 73), while the

older Perugian has skil-

full) united the two groups
by a less formal ariangc-

ment of the figures "Ihe

predella of this master-

piece of Rajihacl is also

m the Vatican
;

some
of its small paintings

especially that of the

Annum lation to the Vir-

gin, are interesting as

showing his careful study

of the rules of perspec-

tive ^ btveral prepara-

tory sketches for this picture exist : fig. i shows a study,

now at Lille, for the two principal figures, Christ setting

the crown on His mother's head (see fig 2) It is drawn
from two youths m the ordinal y dress of the time, and
it IS interesting to compare it with his later studies from
the nude, many of which are for figures which in the future

picture were to be draped. It was at Florence, as Vasari sa\s,

that Raphael began serious life studies, not only from nude
models but also by making careful anatomical drawings from
dissected corpses and from skeletons.

Ills first visit to Florence lasted only a few months
;
m

1505 he was again in Perugia painting his first fresco, the lYinity

and Saints for the C aimildoli monks of San Severo, now a mere
wreck from mjury and rrstorations. The date MDV and tLe

signature were added hter, probably in ir,2i. Part of this

work was left incomplete by the painter, and the fresco was
finished in 1521 (after his death) by his old master Perugino.-

It was probably earher than this tha\ Raphael visited Siena

and assisted Pmturicchio with sketchas for his Piccolomini

frescoes.*^ Ihe Madonna of S. Antonio was also finished m
150SJ but was prolmhly begun before the Florentine visit.^ A

* Wlnle at Florence he is said to have taught the science of per-
spective to lus fntnd Fra Bartolommeo who certainly gave his
young instructor valuable lesvins on composition in return

* The fresco of the Last bupper, dated 1505, in the* refectory of
S Onofrio at Florence, is not now claimed as a work of Kapliacl’s,
m spite of a signature partly introduced by the restorer

* Raphael probably had no hand m the actual execution of the
paintings, see Schmarsow, Raphael und Pintunechio in Siena
(Stuttgart 1880), and Milanc«Ji, m his edition of Vasari, m p 3i3heq ,

appendix to Ide of Pmturicchio.
* I his tine altar-piece, with many large figures, is now the property

of the heirs of the duke of Rjpalta, stored m the Wasement
of the National Gallery, London

record of his visit to Siena exists in a sketch of the antique^ ^

marble group of the Ihrcc Graces, then in the tathcdial library^

C '

'C

bic ’ - 1 li( gionp toi which fig 1 is a study.

if I S ,» r 1

from which, not long afterwards, he painted the small pane)
,of

the same subject now m Lord Dudley’s collection
^

In 11)06 Raphael was ag.im m Urbmo, where he painted for

the duke another picture of St Gcoigc, which was sent to England
as a present to Henry VI f Ihe bearer of this and other gifts

was Guidobaldo's ambassador, the accomplished Ealdassare

Castighonc (^ ), a friend of Raphacd, whose noble portrait

of him is in the Louvre At the court of Duke Guidobaldo
the painter’s idias appear to have been led into a more secular

direction, and to this st.ty in Urbmo probably belong the Dudley
Graces, the miniature “ Knight’s Dream of Duty and Pleasure"
111 the National Gallery (Ixindon),*^ and aho the “ Apollo and
Marsyas," sold in 1882 by Morns Moore to the Louvre for

£to,ooo, a most lovely little panel, painted with almost Flemish

minuteness, rich in colour, and grai eful in arrangement ‘‘

Towards the end of 1506 Raphael returned to Florence, and
there (before 1508) produced a laigc number of his finest w'orks,

carefully finished, and for the most part wholly the work of his

own hand. Several of these are signed and dated, but the date

IS frequently very doubtful, owing to his custom of using Roman
numerals, introduced among the sham Arabic cmbroielered on

the borders of dresses, so that the I ^ after the V arc not alwa> s

distinguishable from the stiaight Jmes of the ornament The
following IS a list of some of his chief paintmgs of this period .

the ^‘Madonna del Gran Dura” (Pitti)
,
“Madonna del Giaidino,’^

1506 (Vienna), “Holy Family with the Lamb," 1506 or 1507
(Madrid), the “Ansidei Madonna,” 1506 or 1507 (National

Gallery), the Borghtse “ Entombment,” 1507 , Lord Cowper’s

“Madonna” at Panshangcr, 1508; “La bclla Giardiniera,"

* I his mibsal-hkc paiiiUng is about 7 in square, it was bought
in 18^7 for 1000 guineas The National Gallery also possosseik

cartoon, in brown ink, pricked for transference
• In spite of some adverse opinions, frequently^ expressed with

extreme virulence, the genuinentss ot this httle gim can hardly oc
doiibUd by any one who carefully studies it witt'oiit bi.is Sketches
for it at Venice and in the Uffizi also appear to bear the impress of

Raphaers manner Sec DclabonL, t,iudes sxir les B Arts en
Italie, 1 p 236, GruytrARaphael et Vantiquite, 11 p 421 ,

Eitel-

berger, RafaeVs A polio und Marsyas (Vienna, 1S60)
,

Batt^, Le
Raphael de M Moore (Paris 1859) , and also vanous pamphlets
on it by its former ow ner, Mr Morns Moore.

Fig 1 —Silver-point study for the mam
figures m the Coronation of the Vir-

f
in (Vatican) In the LiUo museum
lliistrating Raphael’s use of drapi d

' models during his early period
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1508 (Louvre) ; the Eszterhazy Madonna,” probably the same
year

;
as well as the “ Madonna del Cardelhno ” (Uffizi), the

“ Tempi Madonna ” (Munich), the “ Colonna Madonna ”

(Berlin), the Bridgewater Madonna (Bridgewater House),

and the “ Orleans Madonna ” (due d’Aumalc’s collection).

The Ansidei Madonna ” was bought in 1884 the National

Gallery from the duhe of Marlbbrough for ^70,000, more than

three times the highest price ever before given for a picture ^

It was painted for the Ansidei family of Perugia as an altar-

piece m the church of S Fiorenzo, and is a work of the highest

beauty in colour, well preserved and very large in scale The
Virgin with veiled head is seated on a throne, supporting the

Infant with one hand and holding a book in the other. Below
stands S Niccolo da Tolentino, for whose altar it was painted

,

he holds a book and a crozier, and is clad m jewelled mitre

and green cope, under which appear the alb and cassock. On
the other side is the Baptist, m red mantle and camers-hair

tunic, holding a crystal cross The rich jewellery in this picture

16 painted with Flemish-hke minuteness On the border of the

Vagin’s lobe is a date, formerly read as MDV by Passavant

and others
,

it really is MDVI or MDVII. If the later date is

the true one, the picture was probably begun a year or two
before A favourite method of grouping his Holy Families is

that seen in the "'Madonna del Cardellino”and the “ Bella Giar-

dinicra,” m which the mam lines form a pyramid. This arrange-

ment is also used m the "^Madonna del Giardmo” and in the larger

group, including St Joseph and St Elizabeth, known as the

Canigiani Holy Family,” now at Munich, one of the least

graceful of all Raphael** compositions. The “ Entombment
of Christ ” now m the Gallena Borghese in Rome, was painted

during a visit to Perugia m 1507 for Lady Atalanta Baghoni, in

memory of the death of her brave and handsome but treacherous

son Gnfonetto, who was killed m 1500 by his enemies the Oddi
party.-* The many studies and preliminary sketches ® for this

important picture which e\ist in various collections show that

It tost Raphael an unusual amount of thought and labour in its

( omposition, and yet it is quite one of his least successful paint-

ings, especially in colour It is, however, much injured by
scraping and repainting, and appears not to be wholly by his

hand The "‘Madonna del Baldacchino-,” one of the fine6t

compositions of the Florentine period, owing much to Fra
Bartolommeo, is also unsatisfactory m execution

,
being left

unfinished by Raphael, it was completed by Ridolfo Ghirlandajo,

by whom the ungrajceful angels of the upper part and the canopy
were whollv executed, and even designed. It was painted for

the Dei family as an altar-piece for their chapel m S. Spirito,

Florence The ‘"St Catherine” of the National Gallery was pro-

bably painted m 1507 , its cartoon, pricked for transference,

IS m the l^ouvre. In colouring it much resembles parts of the
Borghese Entombment,’* being quiet and grey m tone To the

Florentine period belong some of hts finest portraits, and it

IS especially m these that da Vinci’s influence appears. Tlie

portiaits of Angelo Doni and his v/ife Maddalena (Pitti) are vivid
and carefully executed paintings, and the unknown lady with
hard features (now in the Uffizi) is a masterpiece of noble
realism and conscientious finish. The Czartoriski portrait,

a graceful effeminale-looking youth with long hair and tapering
hands, now moved to Cracow^, is probably a work of this period

,

though worthy to rank with Raphael’s finest portraits, its

authenticity has been doubted Very similar in style is the
Herrenhausen portrait, once attributed to Giovanni Bcllim,

but an undoubted work of Raphael, in his second manner

,

It also represents a young man with long hair, close-shaven chin,

a wide cloth hat and black dress, painted m half-length. The

^ It IS engraved at p. 53, voL 11 , of Dohmc, Kunst und Kxlnstler
des^tUdalUrs (Leaprig, 1878), a wprk which has many good repro-
duclipns of Raphael’s paintings and sketches.

- See Symonds, Sketches tn Italy, the copter on Perugia, mainly
taken from fhe contemporary chronKle of Matarazzo,

* These show that; Raphael at first mtendedi to paint a D^osifion
from the Cxoss, and afterwards altered biB scheme mto the Entomb-
ment

,
an excess of study and elaboration partly account for the

shortcomings of this picture.

so-called Portrait of Raphael by himself at Hampiton Court »
a very beautiful work, glowmg with light and colour, which
may possibly be a genuine picture of about 1506. It represents

a pleasanb-iooking youth with tumed-up iiQse> not bearing
the remotest resemblance to Raphael, except the long hair
and black cap common to nearly the portraits of time.^

A fine but much-restored portrait of Raphael by himself, painted
at Florence, exists in the Ufiizi

,
it represents, him at a very

early age, and was probably painted during the early part of hik

stay in Florence

llnrd or Roman Period^ 1^08-1^20—In 1508 Raphael wa»
painting several important pictures in Florence ; m September
of that year we find him settled in Rome, from a letter addressed

in the warmest terms of affectionate admiration to Francia, to

whom he sent a sketch for bis “ Adoration of the Shepherds,” and
promised to send his own portrait in return for that which
Francia had given him.^ Raphael was invited to Rome by his

fellow-citizen (not relation, as Vasari says) Bramante, who was
then occupied in the erection of the new church of St Peter,

the foundation-stone of which had been laid by Juhus II.

on the 18th of April 1506. At this time the love of the popes
for art had already attracted to Rome a number of the chief

artists of Tuscany, Umbria and North Italy, among whom were
Michelangelo, Signorelli, Perugino, Pintuncchio^ Lorenzo Lotto,

Peruzzi, Sodoma, and many others, and it was among this

brilliant assembly that Raphael, almost at once, took a leading

position ® Thanks to Bramante’s friendly mtervention, Julius

11 (Della Rovere) soon became Raphael’^ most zealous patron
and friend, as did also the rich bankers Agostino Chigi (^e
Rothschild of his time) and Bindo Altoviti, whose portrait, at

the age of twenty, now at Munich, is one of the most beautiful

that Raphael ever produced.

A series of rooms in the Vatican, over the AppartaOMti
Borgia, were already decorated with frescoes by BonfigU,

Fig 3
—Plan showing position of Raphael’s frescoes in the stanze

A Stanza della Segnaiura (1509-11) • i, Disputa
,

2, School of
Athen«

, 3 Justinian giving his code to Trebonian
, 4, Gregory IX

giving decretals to a jnnst
, 5 (over the window) Three Virtues

;

6 (over the othei window J Apollo and a group of poets on Mount
Parnassus

;
vault with medallions of Poetry, Theology, Scteace,

and Justice, and other paintings B Stanza d’Eliodoro (i5tr«-i4)t;

7, Expulsion of Ilcliodorus from the Temple
, 8, Mass of Bolseua

;

Q, St Peter freed from prison
,

10, Attila repulsed by I-oo 1
,
vault

with scenes from Old Testament, by pupils C Stanza delF Jncendio

(1517), ncarlv all painted by pupils* 11, Burning of the Borgo

;

12, Victory of Leo IV over the S'lracens at Ostia
, 13, Coronation

of Charlemagne by Leo I IT m St Peter's^ 14, Oath of Leo III

before Charlemagne D Sala di Costantino, painted by pupils
(i5‘2o-24) 15 and 16, oil-pointings of Comitas and Justitia attn-

butod to Raphael
, 17, 17, great fresco of the Defeat of Maxentius

EE Part of Raphaels loggia, by his pupils I* Chapel of Nicholas
V

,
painted by Fra Angelico G Cortile of Bramantc

Perugino, Piero della Francesca, Andrea del Castagno, Signorelli

and Sodoma
;
but so rapidlj had the taste of the time changed

that Julius IL decided to sweep them all away and re-cover the

• To judge of the authorship of a portrait from internal evidence is

especially difficult, as m so many cases the strong mdiViduahty ot

the person represented obscures thet of the painter
• Malvasia, Felstna tnttnee (Bologna, 1678), was the first to pobhsh

this letter
;
see also Muntz, RaphaH, as 9%$, 6-f p. 3x5 (Paris, f88i)

Mmghetti {Nuova Antologta, 1883) throws doubt on the date of this

letter
® Mfintz, ** Michel-Ange et Raphael k la cour d« Rome,^* Gas des

B Arts, March and April i88a, and L0S arts d tn cour dei pk^ttSi

vol 111 (Fans, 1884)
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walls with paintings in the more developed but less truly decora-

tive style of Raphael It was not without regret that Raphael
saw the destruction of this noble scries of frescoes One vault,

that of the Stanza dell’ Inccndio, painted by his master Perugino,

he saved from obliteration
,

it still exists, well preserved, a
most skilful piece of decorative work

,
and he also set his

pupils to copy a number of portrait-heads in the frescoes of

Pitro della Jbrancesta before they were dcstro>ed ^ Fig 3
shows the positions of Raphael’s frescoes in the stanze, which,

both from their size and method of lighting, are very unsuitcd
for the reception of these large pictures. The two most im-
portant rooms (A and B) arc small, and have an awkward cross-

light from opposite windows ^
.. Ui

,

Stanza della Segnatura (papal signature room), painttyl in 1509^11
(A on tig 3) The first painting executed by Kaphacl in the stanze
was the so-called Disputa, liiiishcd in 1509 It is vciy unlike thc^.
later ones in style, snowing the beginning of transition from his’^
Plorentine to his “ Koman manner ”, as a decorative work it

IS very superior to the other frescoes
,
the figures arc imi»Dh smaller

in scale, as was suited to the very moderate size of the room, and
the whole is arranged mainly on one plane, without those strong
effects of peispectivc which are so imsuited to the decorative treat-

ment of a wall-surface In its religious sentiment, too. it far excels
any of the later stanze paintings, retaining much of the sacred
character of earlier Elorcntmo and Umbrian art As a scheme of
decoration it appears to have been suggested by some of the early
apsidal mosaics Fig 4 shows the disposition of its mam masses,

which seem to indicate the curved re-

cess of an apse U^old is largely used,

with much iichncss of clfect, while
the later purely pictorial frescoes have
little or none The subject of this

m«igniftcent painting 13 the hierarchy
of tile church on earth and its glory
in heaven ® The angels in the upper
tier and the nude cherubs who carry
the books of the Oosi)els arc among the
most beaulitul figures that Kaphacl
ever painted
The painting on the vault of this

room is the next m date, and shows
further tiansition towards the ” Roman
manner ” In his treatment of the whole
Raphael has, with much advantage,been

partly guided by the painting of P( rugino’s vault in the next room
(C) Though not without faults, it is «i very skilful piece of decora-
tion

,
the pictures are kept subordinate to the lines of the vault,

and their small scale adds greatly to the apparent size of the whole
A great part of the ground is gilt marked with mosaic-hkc squares,
a eximmon practice with decorative painters— not intended to de-
ceive the e>e, but simply to give a softer texture to the gilt surface
by breaking up its otherwise monotonous glare* Ihe principal
medallions in each cell of this quadripartite vault are very graceful
female figures, representing Theology, bcicncc. Justice, and Poetry
Smaller subjects, some almost miniature-likc in scale, are arranged
ID the intermediate spaces, and each has some special meaning in

reference to the medallion it adjoins
,
some of these are painted

m warm monochrome to suggest bas-rclicfs The fine painting
of the " Flaying of Marsvas ” is inten sting as showing Raphael's study
of antique sculpture the figure of Marsyas is a copy of a Roman
statue, of which several replicas exist The very Ix^autiful little

picture of the ‘ Temptation of Eve " n^calls Albert Durcr’s treatment
of that jijubject, though only vaguely Much mutual admiration
existed between Rapha* I and Purer in 1515 Raphael sent the

German artist a most masterly life study of two nude male figures

(now at Vienna)
,
on it is wntten in Albert Diirer’s beautiful hand

the date and a record of its being a gift from Raphael It is executed
in red chalk, and was a study for two figures m the “Battle of Ostia
(see below)
On the wall opposite the Disputa is the so-called School of Athens ^

* How fine these portrait-heads probably were may be guessed
from Piero’s magnificent frescoes at Arezzo, in the rctro-choir of
S Francesco

* See Brunn Die Composition der Wandgetrdlde Raphaels im Vatican
(Berlin) and Gruyer, Lcs fresques de Raphail au Vatican (Pans 1859)

* it need hardl) be said that the name Disputa is a misnomer
,

ttiere could be no dispute among the saints and doctors of the church
about so well-established a dogma as the real presence the mon-
strance with the Host below and the figure of Christ above mdicatc
His double presence lioth on earth and in heaven Dr Braun,
Springer, and Hagtn have published monographs in German on
this painting

* Trendelenburg, (Jher Rafael's Schulevon Athen (Berlin, 1843)
and Richter (same title) (Heidelberg, 1882), the title "School of
Athens ” 18 comparatively modem

In this and the succeeding frescoes all notion of decorative treat-
ment IS thrown aside, and Rajphacl has simply painted a mognifi*
cent senes of paintings treated as easel pictures might have l)ten,
with but little rcftrence to the ir archittctuial surrounding'? Ihe
subject of this noble fresco, in contras^ to that ojiposite, is ‘ Earthly
Knowledge," represented by an assembly of the great philosopheis,
poets and men of science of ancient Greece The central figures
arc Plato and Aristotle, while below aud on each side arc groups
arranged with the most consummate skill including the whole
” filosofica famiglia ” of Dante {Infer w 1 33-1 44), and a number of
other leaders of thought, selected in a v ay that shows no slight
acquantance with the history of philosophy and science among the
ancient Greeks Many interesting portraits art mlioduced

—

Bramante as the aged Archimedes, stooping over a geometrical
diagram

,
a beautiful fair-haired youth on the left is Francesco

Maria della Rovere, duke of Urbino
,

and on the extiemc right
figures of Raphael himself and Sodoma are introduced (see fig 5,
lx low) 1 he stately building in which these groups are arranged is

taken with modifications from Bramante’s first design for St Peter's
Over the window (No 6 on fig 3) is a group of poets and musicians

on Mount Parnassus, round a central figuic of Apollo
,

it contains
many heads of great beauty and fine portraits of Dante and Pttrarch
Ihc former, as a theologian, appeals also 111 the Disputa Over
the opposite window (No 5) aic graceful figures of the three chief

Virtues, and at one side (No 4) Gregory IX (a portrait of Julius

11) presenting his volume of decretals to a jurist, beside him is

a splendid portrait of Cardinal de’ Mcdici (afterwards Leo X
)

lx fore his face was spoiled by getting too stout This painting shows
the influence of Mclozzo cla l^orli On the other side Justinian
picscnts his code to Trcbonianus (No ^) ,

this is mft'rior m execution,
and appears to have been chiefly painted by pupils
The next room (B), called La Stanza d'Eliotloro, was painted in

1511-14
,

’ It IS so called from the fiesco (No 7 111 fig 3) rtpicscnt-
ing the expulsion of Hdiodorus fiom the Temple (2 Macc 111 ), an
allusion to the struggles between Louis XI 1 of France and Julius
II Ihe whole spirit of the subjects in this room is less broad and
tolerant than m the first no pagan ideas arc admitted, and its

chief motive is the glorification of the pontificate, with insistence
on the temporal power The mam incident of this picture is the
least successful part of it the angel visitant on the horst is wanting
m dignity, and the animal is poorly drawn, as is aKo the case with
the horses of Attila'> army m the fresco opposite The group
of women and children on the left is, however, very l)cautifui, and
the figures of Julius II and his attendants are most nobly designed
and painted with great vigour Ihe tall standing figure of Marc
Antonio Raimondi, as one of the pope's bearers, is a marvellous
piece of portrait-painting, as is also the next figure who bears
his name on a scioll~IO PBTRO . DE FOLIARIIS CREMONEN
Behind Giulio Romano is represented as another papal attendant
This picture was completed in 1512 Over the winaow (No 8) is

the scene of the Miracle at Boise na of 1264, when the real presence
was proved to a doubting piiesl by the appearance of blood-stains

on the Corporal (sec Orvieto) Julius 11 is introduced kneeling
behind the altar

,
and the lower spaces on each side of the windows

are filled with two groups, that on the left with women that on
the right with ofiicers of the papal guard The last group is one
of the most masterly of all throughout the stanze each face a
careful portrait, is a marvel of exprc'.sion and power, and the
technical skill with which tht whole is painted to the utmost
degree of finish, almost without any tempera touches is most
wonderful Iho next fresco in date (No 10) is that of the Repul-
sion of Attila from the walls of Rome by T eo I

,
miraculously aided

by the apparitions of St Peter and bt Paul
,

it contains anothci

allusion to the }:)apal quarrels with Trance It was begun in the

lifetime of Julius 11
,
but was onl> half-finished at the time of his

death in 1513, thus it happens that the portrait of his successor,

the Mcdici pope Leo X, appears twice ovt r, fust as a cardinal

riding behind the pope, painted before the death of Julius 11
, and

again in the chaia<^tfr of S Leo, instead of the portiait of Julius

which Raphael was about to paint * Attila with his savage-looking

* He has shown great skill in the way m which he has fitted his

end frescoes into the awkward spaces cut into by the windows,

^

but they are none the Ic'ss treated in a puiely pictorial manner
• Compart his fresco of Sixtus IV ,

now' in the picture-gallery ol
the Vatican '

’ The vault of this room is painted with scenes from the Oldl

Testament on a harsh blue ground, much restored
,
they arc piob-

ably the work of Giulio Romano, an* I in a decorative way are very
unsuccessful - a striking contrast to the beautiful vaults of Perugino
and Raphael in rooms C and A The deep blue grounds so much
used by Raphael's school arc very liable to injury from damp, and
in most cases have been coarsely restorcel Those in the villa

Madama are untouched, and m parts the damp has changed the
ultramarine into enieralcl green

“ A pen sketch in the Louvre by Raphael shows Julius II in the

place afterwards occiipiecf by I eo X
,

another difference in this

sketch IS that the pope is borne in a chair, not on horseback as in

the fresco

Wig 4 —Diagram to show
^ mam lines of the Dis-

puta, suggesting an apse,

with mosaic decoration
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army not the most successful part of the fresco the horses are

voiy wooden III appearance, and the tight-littmg scale armour, put
on in sonic impossible way without any joints, gives a very unreal

and theatiical look to the picture Pait is the ^vorIv ot jiupils

In 151 1 he painted the “ Deliverance of St Peter from Prison," with
a further political allusion (No 9) It is very skilfully arranged
to ht in the awkward space round the window, and is remarkable
for an attempt, not much suited for fresco-painting, to combine
and contrast the three different qualitu^ of light coming from the

moon, the glory round the angel, and the torches of the sen tint Is

For room C Raphael designed and paitlv painted the " Incendio del

Borgo"(\o ii), a fire in the Borgo or Leonine City, which was
miiaculously stopped by Leo IV appearing and making the sign

of tlie Cl OSS at a window in the Vatican On the background is

shown the fai^ade of the old basilica of St Peter not yet destroyed
when this fresco wis painted One group on the lelt, in the fore-

ground, IS remarkable for its vigour and powerful drawing
,

the

motive is taken from the burning of Iroy
,
a line nude figure ot

i^ineas issues from the burning houses l>eaiing on his back the old

Anchiscs and leading the boy Ascanius by the hand Some* of the^

female liguus arc designed with much grace and dramatic power
Many studies for this picture exist This is the last of the stanze
frescoes on which Raphael himself worked Others designed by
him and painted by Giulio Romano, Gianfranccsco Penni, and other

pupils were the “ Battle of Ostia" (No 12) a very nobly composed
picture, and the " Oath of Leo III before Charlemagne’* (No 14)

d he other great picture in this loom (No 13), the “Coronation oi

Charlemagne" (a portrait of Francis I of France), is so very mfcrioi

in composition that it is dilfitult to belKvf that Raphael even matle

a sketch for it the enormous fresco of the “Defeat of Maxentius
by Constantine " (room D, No 17) was painted by Giuho Romano,
soon after Raphael’s death, fiom a sketch by the latter

,
it is even

more harsh and disagitcabk 111 coloui than most of Giuho Romano’s
tarly frescoes ‘ Among the other vciy inferior frescoes in this great

hall arc two female figures (Nos 15 and ifi) representing Comitas
and Justitiv painted on the wall in od colours, very harmonious
aru^ rich in tone

,
they arc usually, though wrongly, attributed to

Raphael himself
Technical Methods employed in Raphael's Frescoes —Having

made many studits, Ixith nude and dtaped, for single figures anil

groups, tlic painter made a small drawing of the whole composition,
which was enlarged by his pupils with th( hi Ip of numbered squares,

dr uvn all over it, to the full size icqimed,* on paper 01 canvas
Holes were tin n pricked along the outlines of the cat toon, and the
design pounced througli on to an undercoat of dry stucco on the*

wall, with pounded chaicoal and a stiff brush Over this, early
in the morning, a patch of wet stucco was laid, about enough to

serve for the day’s painting
,

this of course obhteiated thi out-
line on the wall and the part covered by the patch was again
sketched m by freehand, with a point on the wet stucco, so as to

be a guide for the outline traced with the biush and the subsequent
painting A line impressed on the wet stucco was easily smoothed
out, but a touch of the brush full of pigment sank deeply into the
moist stucco, and coald not easily be effaced It will thus be seen
that m fresco printing the only use of pouncing the w'hole design
on to the wall was to keep the general oositions of tlu figures right,

and wa'. no guide as to the drawing of each separate part Fig 5
shows the portrait-heads of himself and Peiugino(?), at the extreme
right of the School of Athens, on this aie visible many of the
impressed sketch-lines, and also part of the " fresco edge" of the
patch on which this part is painted The heads m this figure are
less tliaii one day’s work It will be s-cn that there is no attempt
at any accuracy of drawing in the impressed lines Raphael,
C'ipeeially m his later frescoes, worked with wonderful rapidity''

throe hfe-si7cd busts or half a full-length figure, more than life-size

was a not unusual day’s work In some of the frescoes the edges
of each day’s patch ot stucco can easily be traced, especially m the
Incendio del Borgo which has a strong side light In the Disputi
much use was made of tcmj^cra in the final touches, but Uss was
used in the subsequent frescoes, owing to his increasing mastery of
the dilhculties of the process

The paintings in the stanze were only a small part of Raphael’s
work between 1509 and 1513. To this period belong the
Madonna of Foligno (Vatican), painted in i^it for Sigismondo
Conti

;
it IS one of his most beautiful compositions, full of

the utmost grace and sweetness of expression, and appears to

be wholly the work of his hand It has suffered much from
repainting Of about the same date are the gem-like Garvagh
Madonna (National Gallery, bought for £9000; once in the
possession of the Aldobrandini family), the Diademed Virgin

^ See Moiitagnani, Na/rt di Costaniino (Rome, 1834) Though he
was never a good colourist, the great frescoes by Giuho Romano
in the Palazzo del T6, Mantua, show some improvement as compared
willi his Roman woik

" These three stages were usually distinguished as smdy, sketch
and cartoon.
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of the Louvre, and the Madonna del Pesce at Madrid The last

lb a very noble picture but the design is more pUa>ing than the

Fig 5 —Heads of Raphael and Pcru,^i’
, ;

i i _ ehool ol
Athens, showing incised lines and " fresco edges

"

colour, which, like other paintings of Raphaers at Madrid,
suggests the inferior touch of a pupil

,
it was executed in

1513 for S Domenuo m Naples In addition to other easel

pictures a number ot his finest portraits belong to this period

—that of Julius II (Ufllzi),^ of which a good replica or con-

temporary copy exists in the National Gallery, the so-called

Fornarina in the Palazzo Barberini, the Baldassarc Castighone
of the Louvre, and the unfinished portrait of Fedengo Gonzaga
of Mantua
When Giovanni dc' Medici, at the age of thirty -eight, became

pope as Leo X
,
a peiiod of the most glowing splendour and

reckless magnificence succeeded the stemer rule of Julius II

Agostino (Tugi, the Sienese financier, was the chief of those

whose lavish expenditure contributed to enrich Rome with
countless works of art For him Raphael painted, in 1513-14.
the very beautiful fresco of the Triumph of Galatea in his

new palace by the Tiber bank, the Villa Farnesina, and also

made a laigc series of magnificent designs from Apulcius’s
romance of Cupid and Psyche, which were earned out by a
number of his pupils * These cover the vault and lunettes of a
large loggia (now closed in for protection)

,
in colouring they arc

mo«;tly harsh and gaudy, ^ as is usually the Ctise with the works
ol his pupils, a gicat contrast to the fre.co of the Galatea, the

greater part ot w'hich is certainly the master’s own work * For
the same patron he painted (also m 1513) his celebrated Sibyls

® A very line ancient copy of this portrait is in the Pitti Palace
,

ceitam peculiarities m its execution show it to lx* by some V^nctlan
paintei, as w'as pointed out to Professor Middleton by Mr Fairfax
Murray’

*( hit fly by*^ Giuho Romano. Gianfranccsco Ptnni and Giovanni
da Udme

, much mjuiv has been elone to these frescoes bv re^
painting, especially m the coarse blue of the ground

* These and other frescoes by his pupils arc much disfigured by
the disagreeable hot tone of tlic flesh, very unlike the pearly tone
of the fltsh of Galatea

• Dougny, Psychic et Amorts fabula a Raphaele, &c (Rome, 1603) ,

and Cjrunti, Fresco Decorations in Italy (London, 1854), 1O-18.
The group of the Triton and Nymph on the kft of the composition
was piobablv exteuted by" Giuho Romano

^

xxir 29 a
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in S Maria della Pace,—figures of exquisite grace, arranged

\\ith perfect skill in an awkward space It is not without
reason that Vasari

gives these the

highest position

among his fresco-

paintings ^ Agos-
lino Chigi also

employed Raphael
to build for him
I private th.ipcl

1 S Maria del

I’opolo, and to

make a senes of

t artoons to be exe-

c uted in mosaic
on the inner dome ^

The central medal-
lion has a figure of

God among clouds

and angel boys,
Fig 6—Mosaic of God creating the stars, such as Rachael
from the Ch»gi cliapcl, in centre of dome, drew W'lth un-
designed by Raphael n ,^ j r rivalled grace (hg

6), and around are the eight planets, each with its pagan

deity and directmg angeH He has not hampered himsdf
by any of the usual rules which should apply to the design-

ing of mosaic
,
they are simpH treated as pictures, with almost

deceptive effects of perspective. The execution of these

brilliant mosaics was carried out by the Venetian Luigi della

signature is introduced on the torch of Cupid in

the panel representing the star Venus (Ludovico

della Face Veneziano fecit, 1516) Ihese

mosaics are still as perfect and brilliant as if the)

wxTC the work of yesterday. Probably 111 the early

years of Leo X ’s reign were painted the Madonna della Seg-

giola (Pitti), the S Cecilia at Bologna (not completed till 1516),

the miniature Vision of Ezekiel (Pitti) and three important
pictures at Madnd The latest of these, known as Lo Spasimo,
from the church at Palermo, for which it was painted, is one
of RaphaePs finest compositions, representing Christ bearing

His Cross. It bears signs of Giulio Romano’s hand in its hea\ v

colouring with unpleasant purple tones The Madonna called

Della Perla has much changed from the darkening of the pig-

ments
,

in design it recalls Leonardo da Vina ^ The small

Madonna della Rosa is the most perfect in colour of all the

master^s pictures in the Madrid Gallery, and is usually rather

undervalued
;

it is a most gniceful little picture The portrait

of Leo X with Cardinals de' Rossi and de’ Medici, in the Pitti,

IS one of his finest portrait-pictures, especially as regards the
figure of the pope.® Little is knowm about the Madonna di

S. Sisto, the glory of the Dresden Gallery
,
no studies or sketches

for It exist In style it much resembles the Madonna di Fohgno

;

It is less injured by restoration than the latter

Among the latest works ot Raphael arc the large “ St Michael
and the Devil,” m the Louvre, signed “ Raphael Urbinas pinge-

bat, MDXViii and the very beautiful portiait of the Violm-
player, m the Sciarra-Colonna Palace in Rome, also dated
1518 , this last be<vrs much resemblance to the painter himself.

The British Museum possesses one of Raphael’s finest portraits,

» Thanks to Michelangelos generous intervention, Raphael was
paid the large sum for that time of 900 gold dnccotsfor this fresco

* Gmner, Mosatet in S Marta 4el Popolo (Rome, 1839)
* In accorflance with Dante's scheme m the Paradiso
* La Perla, ** the pearl ” of the Spanish royal collection, was

cmginally painted for Bishop Louis of C anossa . rt was sold by
Cromwell with the greater part of Charles T 's colkction at Hampton
Court The composition, though not the execution, of this picture
belongs io Raphael's early years in Rome

,
it is very remarkable

for its delicacy of touch and high finish
* Tho magnificent portrait-heads of the Venetian scholars Xava-

gero and Bcazzano, now m the Dona Gallery m Rome, are worthy
of Raphael at his best, and have for long been attributed to him
There s\re gCKxl contcmjiorary copies at Madnd

Pace, whose

though only a chalk drawing, that oi his friend the painter

Timoteo della Vite, a masterpiece of expression and vigour

;

it IS executed m black and red, and is but little inferior in

chromatic effect to an oil-pamting
;

it is life size, and is exe-

cuted with wonderful skill and evident keen interest m the

subject

7 he tapestry cartoons, seven of which are m the Victoria

and Albert Museum, were pamted by pupils from RaphatFs
designs. They are part of a set of ten, with scenes from the

Acts of the Apostles, intended, when copied in tapestry, to

adorn the low^cr part of the walls of the Sistmc chapel. The
tapestries themselves, worked at Brussels, are now, after

many vicissitudes, hung in a gallery m the Vatican ; the set

IS complete, thus preserving the design of the three lost cartoons.

The existing seven, after being cut up into strips for use

on the looms, were bought by Rubens for Charles 1 .® The
tapestry copies are executed with wonderful skill, in spite of

Raphael’s having treated the subjects in a purely pictorial

way, with little regard to the exigencies of textile work Ihe
designs are reversed, and the colours far more brilliant than

those of the cai toons, much gold and silver being introduced

The noble figure of Christ in the Delivery of the Keys to St

Peter is in the tapestry much disfigured by the addition of a
number of large gold stars all ovir the drapery, which spoil

the simple dignity of the folds The rich framework round
each picture, designed by Raphael’s pupils, probably by Penni

and Giovanni da Udine, exists in the tapestries and adds greatly

to their decorative effect. The cartoons were executed m
1515 and 1516, and the finished tapestries were first exhibited

in their place in the Sistine chapel on the 26th of December
1519—a very short time for the weaving of such large and
elaborate pictures. The three of which the cartoons arc lost

represent the Martyrdom of St Stephen, the Conversion of

St Paul, and St Paul m Prison at Philippi Probably no
pictures are better known to have been more often engraved

and copied tlian these seven cartoons ’

T/ie Trani>figuration^—In 15^9 Cardinal Giuliano de’ Medici

(afterwards Clement VII ), as bishop of Narbonne, ordered

two altar-pieces for his cathedral—the one by Raphael, the

other by Raphael’s Venetian rival Scbastiano del Piombo.

That by the latter painter is the noble Resurrection of Lazarus,

now m the National Gallery, in the drawing of which the

Venetian received important aid from Michelangelo Several

studies for Raphael’s picture exist, showing that he at first

mtended to paint a Resurrection of Christ as a pendant to

Sebastiano’s subject, but soon altcTcd his scheme into the

Transfiguration. The eight or nine existing studies are scat-

tered through the Oxford, LiUc, Windsor and some private

collections, A great part of the lower group was unfinished

at the lime of the painter’s sudden death in 1520, and a good

deal of the heavy colouring of Giiilio Romano is visible m
it. On the death of Raphael the picture became too precious

to send out of Rome, and Cardinal de’ Medici contented himstlf

with sending the Resurrection of Lazarus to Narbonne The
Transfiguration was bequeathed by him to the monks of

S Pietro m Montono, in w hose church it remamed till it \^ as

stolen by Napoleon I It no\/ hangs m the Vatican Gallery.

Architectural Work •

—

1 hough he designed but few buildings,

Raphael's great repute even in this branch of art is shown by the

•Fortunately they were not sold with the bulk of Charles's

collection, and remained at Hampton ( ourt till a few years ago
See Koch, Rafael’s TapHen tm Vatican (Vienna, 1878), and Muntz,
Hist de la taptssene ttaltenne^ (Paris. 11880)

’The name ” arazzi ” given by Italians to these tapestries is

derived from Arras, where they were erroneously thought to have
been woven

,
they were made at Pruseels It is much to be re-

gretted that visitors to the Vatican arc no longer aUo\ved to Ux
these priceless ixamphj^ of textile work

• Sec Morgenstern, liber Rafael* s Verkldrting (Leipzig, iSzzJ, and
Justi, Die Verkldrung Chn^ti (Leipzig, 1870)
•Sec Ojetti, Dtscorso xt Raffnello A'rchitetto (Rome, 1883), but

more especially Geyinullcr's work mentioned in the text, and his

Projets primitifs pour la Bas de Pierre (Pans, 1875-80) j
also the

works of Hofmann and Bloch (Dresden, 1900)
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fact that Bramantr, before bis death m March 1514, specially
requested that Raphael should be made his successor as chief
architect of St l^etcr’s lo this most important post he was ap-
pointed by a brief of Leo X ,

dated the ist of August 15T4 The
progress of bt Peter's was, however, too slow for him to Icavo much
mark on its design Another work of Bramante’s, completed by
Raphael, was the graceful Cortijc di b Damaso m the Vatican,
including the loggie, which were decorated with stucco-rcliefs and
paintings of sacred subjects by his pupils under his own supervision,
oat only very paitially from his designs.^ llio Paiaz:zo deli'

Aqudci, built for Giovanni Battista Branconio, and dcstioyed m
the 17th century during the extension of bt Peter's, was one of
Raphael's chief works as an architect. He also designed the little

cross cliurch, domed at tho intersection like a miniature St Peter's,

calUd S. JEhgio degli Orehci, wluch stiR exists near tlie iiber,

almost opposite the E'arnesina gaulens, a work of but little mciit
According to M Gcytnuller, wnosc valuable work, Hafjaello come
Afchtetto (Milan, 1883), has done so much to intrease our knowlrdgc
of tins subject, the Villa E'arnesina of Agostmo Chigi, usually attri-

buted to Pcruzzi, was, as well a.s its palace-like stables, designed by
Raphael

,
but internal evidence makes tins very dihicult to believe

It nas too much of the delicate and refined character of the 15th
century for Raphael, whose taste seems lo have ly,cn strongly
inclined to the more developed classic style, of which Palladio
aftei wards became the chuf exponent Palazzo Vidom, near
b Andica della Valle, also m Rome, is usu.iUy attnlmti il to Raphael,
but an original sketch for this in I^cruzzi's own hand has recently
b(*(rL identified among the collection of drawings at Siena, this,

however, IS not a certain proof that the design was not Kapnael's
M* Gcymuller ha>s, however, shown tliat the Villa Ma<lama» on
the slopes of Monte Mai 10 aliove Rome, Vv'ds really clesigiusl by
him, though its actual carrying out, and the unrivalled stucco-
reliefs which make its interior one of the most magnificent palaces
m the world, are due to Giulio Romano and Giovanni da Udine, as

mciitioiud in Vasari's life of the Utter- Ihe original design for

this villa made by Raphael himself has been discovered by M
Gcymuller Another architectural woik was the little Chigi cliapel

m S Maria del Popolo, built in 151b, for the dome of winch tho
above-mentioned mosaics wci'c designed (see fig 6) At the time
of his death he \\a>s preparing to build hiniMilf a handsome palace
near the church of S Eligio

,
Uk deed for the purchase of its site

was signexl by him only a fc'w days befoic his last short illntjss.

Xhough not completed till 1530, the Palarzo Pandolfini at Florence
was also designed bv him

,
it is a dull scholastic building without

any special beauty either m piojxirlion or treatment of the mass

,

It is lUustiatcd by Montigny aiul Lamm, Architecture I'oscane

(Pans, 1815), pts

A sober criticism of Raphael's architectural works must force
one to refuse him a high position m this branch of art In the
church of S. Ebgio and the Clugi chapel he is merely a copyist of

Bramante, and Ins more ongimil wmrks show but little power of
invtntion or even mastery of the hrsl principUs of architectuial
design His details arc, however, often delicate and refined
^especially in the PaJazzo l^irulolfmi), and he was supremely success-’

tul m the Uecorativc treatment of richly oiuaracnted intenors when
he did not, as in some of the Vatican stanze, sacrifice the- room to

the frescoes on its walls

Sculpture ~ Vasari is right jh attributing to him the modd
for the beautiful statue of Jonah in the Chigi chapel (fig 7) is

borne witness to by two important documents, whicli show that
his almost universal talents kd Ijim to attempt with success the
preliminary part of the sculptor's art, though there is no evidence
to show^ that he ever worked on marble ^ One of these is a letter

wntten to Michelangelo to warn him that Raphael had been in-

vading his provinee as a sculptor by modelling a boy, which had
been executed in marbU by a pupil, and w as a work of much beauty
Again, after his death his friend Raldassarc CastigKone, in a letter

' See Mariam, LaBthhta nelle Lo^te del Vaiicano (Rome)
,
Anon

,

Viptnti nelle Loggte del Vatioano (Rome, 1841) ,
and Gtunor, Fresco

Decorcitions fLondon, 1854), pis 1-5 Too great a share in the
decoration ot the loggie is usually ghen to Raphael

,
not only the

harsh colour but also the feebleness of much of the drawing snows
that he can have had but little to do with it

3 Sco Giuner, Fresco Decorations, iS-c (London, 1854), pis 6-i^
and RafTacllc Santi, Ornati della Villa Madania, &c (Rome, 1875)
Two other httle known but very beautiful arclutectural work*!,

executed under Raplucl's influence by his pupils, are the bathroom
of Cardinal Bibbu na in the Vatican ami the bathroom of Clement VII
m the castle of S Angelo, both iichly decorated with delicate

stucco-ieiicfs and paintings, treated after a classical model
A See note on p, vol iv

,
of MHanesi’s edition of Vasari

(Florence, 1879) To one bianch of the sculptor's art, practised

under Raphael's supervision, belong the elaborate and delicately

cxtcuted stucco-reliefs of the loggie and elsewhere Among these
occur many panels with figure-subjects, Lu-gc m scale and important
in composition

,
those executed duiing nis Uletime are free from

the too pictornil character which is an obvious fault m the very
magnificent reliefs of the Villa Madama,

daiUd the 8th of May 1523, asks his steward in Rome if Gmlio
liomano still possesses a certain boy m nuirblc bv Raphael and
what his lowest price for

it would be,”— "s’e^h
[Giiilio Romano] ha piu
cjucl puttmo di niarmo
di mano di Rafiacllo e
pci quanto si daria all'

ultimo " A group m
marble of a Dead Boy on
his Dolphin l^layfdlow,
now in the St Petersburg
Hermitage, has been
erroneously supposed to
be Raphael’s ” puttmo,”
which has also been
ulcntified with a statu-
ette of a child formerly
at Florence in the pos-
session of Signor MoUm *

The statue of Jonah was
executed m marble by
I orenzetto, a Florentine
sculptor

,
and it re-

mained in bis studio for
many years after Ita-

phacl’s d< ath Ihe Vic-
toria and Albert Museum
possesses a small clay
sketch for this beautiful

group, slightly diflercnt

from the marble ^ it is

probably the original

design by the master's
own hand The wliolc

feeling of the group—

a

beautiful youth seated
on a sea-monster— is Pjq 7 —Statue of Jonah in the Chigi
purdy classical, and the chapel, designed by Raphael, sculptured
motive IS probably taken by Lorenzetto

, heroic size
from some antique statue
representing Anon or Taras on a dolphin • Being intended for a
church it was necessary to give the figure a sacred name, and
hence the very mcongi^ous title that it received There is no
trace of Raphael's hand m tho design of tnc other statue, an Elijah
by Lorenzetto, though it also is ascribed to him by Vasan

lesser Arts practised by Faphuel—Like other gicat artists.

Itapbacl did not disdain to practise the lesser branches of art . a
design for a silver perfume-burner with female caryatids is preserved
in an engraving by Marco da Ravenna

,
and he also designed tv\o

handsome repousse salvers for Agostmo Chigi, drawings for which
ajre now at Dresden In designs for tarsia-work anti wootl-carv-
mg he was especially skilful

,
witness the magnificent doors and

^butters of the stanze executed by his pupil Giovanni Baiile of
Siena® llie majolica designs attributed to him were by a name-
sake and relation called Kaffatllo di Ciarla

,
’ and, though many

fine dishts and ewers of Urbino and other majolica are decorated
with Raphael’s designs, tlicy arc all taken from pictures or engrav-
ings, not specially done by him for ceramic puiposcs With the
frivolity of his age I-co X occasional!} wasted Raphael's skill on
unworthy subjects, such as the scenery of a temporarv theatre

,
and

in 1.510 the ix>pe set him to paint in fresco the portrait hfe-sizo

of d large ek'phant, the gift of the* kmg of Portugal, after the animal
was dead • This elephant is also introduced among the stucco
reliefs of the Vatican loggie, witli the poetaster Barrabal sitting

m mock triumph on its back
Ihough Raphael himself does not appear tp have piacfised the

axt of engraving, vet this foimcd one of the maz)> branches of art
which were carried oa under his supervision A large numlx r o( his

dc*stgns were engravcxl by his pupils Marcantonio Raimondi and
AgosHno Veneziano These valuable engravings are from Raphael'a
sketches, not fiom his finished pictures, and m some* cases they show

• Sec Appendix, p 406, \ ol iv ,
of Mxlanesi’s edition of Vasan

,

Rcmbadi, Del putto dx Faffaello (Florence, 1872) ,
GennarcUi,

Sopra una Scultura di Faffacllo (Florence, 187^ The widence
which would attribute this "piece of sculpture to Raphael is almost
worthless See on the St Petersburg group. Gued^onoff, Vbea^

die dem Raphael luge^chr MarmorgruPpe (St Petersburg, 1872)
• Cximpare* tins latter subject on reverses of the bcautuul di-

drachms of Tarentum c ^00 p c
® The veiy beautiful ami elaborate chpir-stalls of tho church of S

Pietro de' Casinensi at Perugia, w*ith panels carvcil m rebef t xceuted
in 1535 by Stefano da Bergamo, are mainly adapted from Raphael’s
d< signs

’ Campon, Noime Star, d Matoltca dk Ferrara f3rd cd,, Pesaro,

1879), pp 132^133
• Und^ It was inscribed— " Raphael Urbinas quod natura ab-

stukrat arte restituit
’*
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important alterations made m the execution of the picture

Raimondi’s engravinj' of the S Cccilui of Bologna in design is very
inhtior to that of tht actual painting Several ot Raphael's most
important compositions arc knoivn to us only by these earl}

engravings, e ^ the Massacre of the Innocents (engraved by
Raimondi), which IS one of his finest works, both for skilful com-
position and for masterly drawing cf the nude Another magnifi-

cent design IS the Judgment of Paris, containing a large number of

figiius
,

the nude figure of Minerva is a work of especial force

and beauty A standing figure of Lucretia * about to stab herself

IS also one of his most lovely figures Many of Raphatl's studies for

Marcantonio’s engravmgs still exist

Arckaeology—As an antiquary Raphael deserves to take the
highest rank. His re^rt ^ to Leo X in 1518 ls an eloquent plea
for the presentation of ancient buildings In 1515 he had been
appointed by Leo X inspector of all excavations m Rome and
within 10 miles round His careful study of the antique, both
statues and modes of decoration, is clearly shown in many of his

frescoes, and especially in the graceful stucco reliefs and painted
grotteschi, of which he and his pupils made such skilful use in

the decorations of the Vatican loggic, the Villa Madama and
elsewhere *

RaphaeVs Fame—Among all the painters of the w orld none has

been so universally popular as Raphael, or has so steadily main-

tained his pre-eminent reputation throughout the many changes

in taste which have taken place in the last three and a half

centuries Apart from his combined merits as a draughtsman,
colouristand master of grac eful composition, he owes theconstancy

of admiration which has been felt for him partly to the wide range

ot his subjects, but still more to the wonderful varieties of his

style If the authorship of his paintings were unknown, who
would guess that the Sposah/io of the Brera, the Madonna del

Baldacchino of the Pitti, and the Transfiguration could possibly

be the work ot one painter^ In the seventeen or eighteen

years which composed his short working life he passed through
stages of development for which a century would not have
seemed too long, while other painters lived through the same
changeful time with but little alteration in then manner of

woik Pcrugino, who outlived his wonderful pupil, completed

in 1521 Raphael’s San Severn fresco in a style differing but little

from his paintings executed in the previous century

In versatility of power Raphael (as a painter) remains almost

without a rival
,
whether painting an altar-piece for a church,

a large historical fresco, a portrait or decorative scenes from

classical mythology, he seems to excel equally in each
;
and

the widely different methods of painting in tempera, oil or

fresco are employed by him with apparently equal facility

His range of scale is no less remaikable,v arying from a miniature,

finished like an illuminated MS , to colossal figures in fresco

dashed in with inimitable breadth and vigour

His personal beauty, charm of manner and deep kindliness of

heart endeared him to all who knew him ' His sincere modesty
was not diminished by his admission as an equal by the princes

of the church, the distinguished scholars and the world-famed
men of every class who formed the courts of Julius II and
Leo X In accordance with the spirit of the age he lived with

considerable display and luxury, and was approached with the

utmost deference by the ambassadors of foreign princes,

whether their master desired a picture, or, as the duke of Ferrara

did, sent to consult him on the best cure for smoky chimneys
To his pupils he was as a father, and they were all, as Vasari

says, “ vinti dalla sua cortesia
,

they formed round him a
sort of royal retinue, numbering about fifty youths, each

talented m some branch of the arts ® Oiulio Romano and
Gianfrancesco Penni, his two favourite pupils, lived with him
m the Palazzo di Bramantc, a house near St Peter^s, where he
resided during the greater part of his hie m Rome This fine

’ On a pedestal is inscribed m Greek—" Better to die than live

basely
"

’‘Published by Visconti, Lettera di Rapaello a Leone X (Rome,
1840) ;

see also Muntz, " Raphael Arch&loguc," &,c ,Gaz des B
Arts, October and November 1880

* See Gruyer, Raphael et VantiquiU (Pans, 1864)
* See the eloquent eulogy of his character at the end of Vasari's

Life
* See Minghetti, Gli Scolari di Raffaello,'* Nuova zintologta

(June ^80).

palace, designed by Bramante, was destroyed in the 17th century
at the same time as Raphael’s Palazzo dell’ Aquila.

It is difficult to realize the grief and enthusiasm excited by
the master’s death on Good Friday (April 6th) 1520, at the age
of thirty-seven exactly, after an attack of fever which lasted

only ten days. His body w\as laid out m state in his studio,

by the side of the unfinished Transfiguration, and all Rome
flocked to the place for a last sight of the “ divino pittore.” His
property amounted to about £30,000 ;

his drawings and MSS.
he left to Giuho Romano and Gianfrancesco Penni

,
his newly

bought land to Cardinal Bibbiena, the uncle of the lady to whom
he had been betrothed

,
there were liberal bequests to his

servants
;
and the rest was mostly divided among his relatives

at Urbino. He desired to be buried in the Pantheon, under
the noble dome which he and Biamante had dreamed of rival-

ling His body is laid beside an altai, which he endowed with
an annual chantry, and on the wall over it is a plain slab, with
an inscription written by his friend Cardinal Bembo Happily
his grave has as yet escaped the disfigurement of a pretentious

monument such as those erected to Michelangelo, Dante and
other great Italians

,
it has not, however, remained undis-

turbed in 1833 It was opened and the bones examined.^ In
March 1883 ^ festival was held at Urbino, on the occasion of the

4th centenary of his birth, and on this occasion many interesting

articles on Raphael were published, especially one by Gcy-
mulltr, “ Lc IV‘‘“^ centcnaire dc la naissance de Raphael,”

1483-1883, m the Gaz de Lausanne, March 1883

Litcraiure —

C

omolh, Vxtainedita di RafJaeUo (1790), Duppa,
Life of Raphael (London iSiO)

,
Biaun, Raphael Leben und

Werke (Witsbadcn, iSiy)
;

E'ea, Raffaello . . ed alcune di lut

Opete (Rome, 1822), Kthbcrg, Rafael ^mnzio aus Ufbtno (Munich,
1824)

,
Quaticmere dt Quincy, Vita ed Opere di Raffaello, trans by

Longhena (Milan, 1820) (a work marred by many inaccuracies)
,

Kumohi, Uber Raphael und setn Vcyhalimss (Berlin, iSyi)
,

Rio
Michelange et Raphael (Pans, 18O3), Giuyer, Raphael tt I’aniiquiU
(Pans, 1804), Les vterges de Raphael (Pans, 1878) and Raphael,
pnntre de portraits (Pans, 1880)

,
Grimm Da^ Leben Raphaels von

Urbifto (Berlin, 1872) (intended spccialh to point out the errors ot

Vasari and Passavant, and not written in a vtiy fair spirit)
,
Gher-

arcli, Della Vita dt Raffaello (Crbino, 1874) ,
Anton Springer, Raffael

und Michelangelo (Leipzig, 1878)
,

C. C Perkins, Raphael and MichtL
angelo (Boston, 1878) ,

Dohme, hunst und Kunstler des Mittelaltrr^
(Leipzig, 1878) (vol n ot this valuable work, with many illustiation*^

IS devoted entirely to Raphael and Michelangelo)
,

Alippi, II

Raffaello (Lrbino, 1880)
,
Clement, Mtihelange et Raphael (5th ed ,

improved) (Pans, 1881)
,
Lug Muntz, Raphael, sa vie, son oeuvre,

eCc (Pans, 1881) (with numerous well-chosen illustrations). Passa-
vant, Rafael und sein Vater (Leipzig, 1839-58) (a valuable book,
especially for its list of Raphael's works

,
a new edition translated

by Guasti into Italian was published at Florence in 1882, but
this edition is m no way supeiior to the French one of Lacroi<
(Pans, i860), which is a great advance on the original German text)

,

Crowe and Cavalcasellc, Life and Works of Raphael (London, 1882-

85) ,
Eug Muntz, Les historiens et les critiques de Raphael (Pans,

1883) (contains a good bibliography of the subject)
;
Morclli, Italian

Masters (in German, 1880
,
m English, 1882, and subsequently

republished),—practically the starting-point of modern technical
criticism, B Bcicnson, Central Italian Painters (1897) (expert
chaiactenzation and list of works)

Reproductions of Raphaels Works —Erom the time of Raimondi
downwards no painter’s works have been so frequently engraved
The Calrografia Cameralc (now called Regia) ot Rome possesses
an enormous number of copper-plates of his pictures by a great
many good (and bad) engravers of the i8th and iQth centuries
Electrotypes of the old topper^ arc still worked, and arc published
by the Stamperia at very moderate prices

,
m the catalogue Nos

736 to 8g4 are the works of Raphael, including several books of

engravmgs containing whole sets, such as the Vatican loggie, dc
A very complete collection of photographs from these and other
engravings was published by Gutbier and Liibkc, Rafaels Werke,
sdmmtliche Tafelbilder und Fresken (Dresden, 1881-82), in three large

volumes, divided into classes,—pictures of the Madonna, frescoes,

steinze of the Vatican, tapestry cartoons, &c The descnptive text
and life of Raphael are by Lubke Ihc Malcolm, Oxford, British

Museum, Lille, Louvre, Dresden and other collections of Raphael's
drawings have mostly been published in photographic facsinfflc,

and an enormous number of illustrated monographs on single

pictures exist Braun’s autotypes of the stanze and Farnesma
frescoes arc especially good (J H. M )

• See " Ritrovamento delle ossa di Raffaello," Soc, Virtuosi

al Panteone (Rome, 1833) ,
other pamphlets on this were pub-

lished in the same year by Fea, Falconieri and Odescalchi.



RAPIER—RARE EARTHS
RAPIER, the name given to two distinct types of sword

Originally the rapier (Fr raptere) was a long two-edged and
pointed weapon with a wide cup hilt, used together with the

dagger in fencing and duelling chiefly as a thrusting weapon,

the cut taking a secondary position This was the typical

duelling sword of the i6th and 17th centuries In the i8th

century the “ small-sword took its place
,

this was a pointed

weapon only, the cut having entirely dropped out, and the

dagger being discarded. The word rapier is of doubtful origin

Du Cange (Glossartunif sv “ Rapparia ’) quotes an example

of the word used as an adjective to qualify e^pee as early as

1474, and gives as a conjectural derivation Gr. paTrtfai/ - Lat.

caedere, to cut Skeat (Etym Diet ,1910) follows the suggestion

of Diez that raptere is from rasptere, a rasper or poker, and was
a name given in contempt by the old cut-and-thrust fencers to the

new weapon Spanish has raspadera, a raker, and there are

several 16th and 17th century cjuotations alluding to the con-

tempt with which the rapier was greeted, and to its Spanish

origin (see Fencing and Sword)
RAPIN, PAUL DE (1661-1725), sicur of Thoyras, French

historian, was the son of Jacques de Rapin, avocat at Castres

(Tarn), where he was born on the 25th of March 1661 He
was educated at the Protestant academy of Saumur, and in 1679
became an advocate, but soon afterwards entered the army
The revocation of the Fldict of Nantes m 1685, and the death of

his father led him to come to England
,
but, unable to find

employment there, he crossed to Holland and enlisted in the

company of French \oluntecrs at Utrecht commanded by
Daniel de Rapin, hi^ cousin-german He accompanied the

prince of Orange to England in 1688, and during the Irish

campaign he took part in the siege of Carrick Fergus and the

battle of the Boyne, and was wounded at the battle of Limerick

Soon afterwards he was promoted captain
,
but m 1693 Ik

resigned in older to become tutor to the earl of Portland’s son

After travelling with his charge, he settled with his family in

Holland, first at the Hague, then, for economy’s sake, at Wcsel,

in 1707, where he began his great yNQxkyVIlntotre d'Angleierre

1 hough he was of a stiong constitution, the seventeen >car'>’

application ruined his health He died in 1725

Rapin was also tlic author of a Dissertation sur les Whigs ct les

fory^i (1717) L’HtsUnre d' ingleterre, cnibracuig the pciiod from
the invasion of the Romans to the deatli of Charles I

, was printed
at the Hague in 1724 in 8 vols It w^as translated into English
and improved with notes by Tmdal, in 2 vols folio 1725-^1 Rapin's
history of England was almost the only one available in Fiance in
the first half of the i8th century

RAPOPORT, SAMUEL JUDAH LOB (1790-1867), Jewish
scholar, was born at Lemberg in 1 790 After various experiences

in business, Rapoport became successively rabbi of Tarnopol

(1837) and of Prague (1840) He was one of the founders of the

new learning in Judaism His chief work was the first part of

an (unfinished) encyclopaedia (Erekh Mtlltn, 1852) Equally
notable were his biographies of the Gaon Saadiah, Nathan
author of the Arnkh, the Gaon Hai, Elca/.ar Kalir and others

He died at Prague in 1867 (I A )

RAPPAREE, properly a short pike (Irish rapatre) ; the term
being hence applied in the war in Ireland from 1688-92 to the

Irish irregular soldiers armed with this weapon. It thus

became synonymous with robber or freebooter, and in 1707
appears in the title of an act (6 Anne, cap ii) “ for the more
effectual suppression of . . . robbers and rapparees

”

RAPPOLTSWEILER (French Ribeauvtllel a town of Germany,
in the imperial province of Alsace-Lorraine. Pop. (1905) 5986
It lies at the entrance of the valley of the Strengbach, under
the eastern slope of the Vosges mountains, 33 m S W of Strass-

burg on the railway to Basel, being connected with its station

on that line, 2J m distant, by a tramway It is in part sur-

sounded by ancient walls, and has many picturesque medieval
houses, and two old churches, of St Gregory and St Augustine,

both fine Gothic buildings. The town hall contains a valuable

collection of antiquities. The CarolaBad, a saline spring with
a temperature of 64® F., which had a great repute in the middle
ages, was rediscovered in 1888, and made Rappoltsweiler a
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Watering - place The industries include the spinning and
weaving of cotton and wool, printing, dyeing and tanning,
while there is a brisk trade in wine

Rappoltsweiler, known in the 8th century as Rathaldovilare,

passed from the bishops of Basel to the lords of Rappoltstem,
who were among the most famous nobles in Alsace. The lord

of Rappoltstem was the king or protector of the wandering
minstrels of the land, who purchased his protection by paying
him a tax. When the family became extinct in 1673 this

oflice of king of the pipers {Pjeijerkontg) passed to the counts
palatine of Zweibrucken-Birkenfcld. The minstrels had a
pilgrimage chapel near Rappoltsweiler, dedicated to their

patron saint, Maria von Dusenbach, and here they held an
annual feast on the 8th of September Near the town are the

ruins of three famous castles, Ulnchsburg, Girsberg and iloh-

rappoltstein, which formerly belonged to the lords of Rappolt-
stein

See Bernhard, DecherAies <iur Vhistoire de la mile de RappoU^-
weiler (Colmar, 1888) ,

and Kubc, Rappoltsweiler, das Carolahad
und Umgebuug (Strasshun», 1903) For the lords of Kappoltstcin,
sec Bricgcr, Die lUrrschaU Rappoltstini (Strassbur^, 1907)

RARE EARTHS, m chemistry, the name given to a gioup
of oxides of certain metals which occur in close association

m some very rare minerals Although these metals resemble

each other in their chemical relationships, it is convenient to

subdivide them into three groups the cerium, terbium and
ytterbium groups The first includes scandium (be, 441 i),

yttrium (Y, 890), lanthanum (I^, ^39^), cerium (Ce, 14025),
prascod)mium (Pr, 1406), ncodjmium (Nd, 1443), sam-
arium (Sa, 1504), the second includes europium (Eu, 1520),
gadolinium (Gd 157 3), and tcibium (Ib, 1592), and the third

includes dysprosium (D\, 1625), holmium (Ho, ^) erbium
(Er, 1674), thulium (Tm, 1O8 5), ytterbium or ncoytterbium
(Yb, 172 o), and lutecium (Lu, 174 o)

,
the letters and numbers

in the brackets are the sxmbols and atomic weights (inter-

national) Although very rare, a large number of minerals

contain these metals
,

they are chiefly found in Scandinavia,

parts of the Urals, America and Australia, gencrall> asscxiatcd

with Archean and eruptive rocks, and more rarely with sedi-

mentary deposits They are usually silicates, but many
complex tantaldtcs, niobates, phosphates, uranates and fluorides

occur 'I'he chief mineral species are monazitc, a phosphate
of the cerium metals, containing thorium (this mineral supplies

the cena and thoria employed m making incandescent gas
mantles), cente, a hydrated siliaite of calcium and the cerium
metals

,
gadolinite, a silicate of bervllium, iron, and the

yttrium metals, samaiksite, a mobate and tantalate of both
the cerium and \ttrium metals, with uranium, iron, cakium,
etc . and keilhauite, a titanosilicate of yttrium, iron, calcium

and aluminium
,

other species are ferguscnile, orthite, aeschy-

nite, euxenitc and thonamte.
The ( hemistry of this group may be regarded as beginning

with Cronstedt’s description of the mineral cente from Bastnaes
m 1 7 51, and the incorrect analyses published by T O. Bergman
and Don Fausto d’Elhuyar in 1784 Ten >ears later Gadolin
investigated the mineral subsequently named gadolinite, which
had been found at Yttcrby m 1788 by Arrhenius. This dis-

covery of a new^ earth was confirmed by A. G Ekcberg in 1799,
who named the base >ltria Cente was examined simultane-

ously by Klaproth in Germany and by Berzelius and Hisingcr

m Sweden , and a new base was discovered in 1803 which tlic

Swedish chemists named cena. Both these oxides have pro\ ed
to be mixtures In 1839 Mosander separated “ ccria ” into true

ccria and an earth which he termed lanthana (Gr. Xav^avetr,

to lie hidden), and in 1841 he showed that his lanthana con-

tained another base, which he called didymia (Gr

twins). This didymia was separated in 1879 by Lecoq de Bois-

baudran into a new base, samaria, and a residual didymia
which was shown by Auer von VVelsbach in 1885 to consist of

a mixture of two bases, prasecxJidymia and neodidymia ,
more-

over, saj;naria was split by Demar^ay in 1900 into true samaria

and a new base named europia. In 1843 Mosander split
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yttria into two rtfcw basos which he called erbia and “ tefbia/'

and a true yttiii, but m *860 N. J. Berlin denied the exiRtence

of Mosander’s “ erbia/' and gave this name to his terbia.” The
new erbia has itself proved to be a mixture. Mnrignac in 1S78

separated an ytterbia which was split by Nflson in 1879

scandia (the metal of which proved to be identical with Mendeld-

effs predicted eka-boron) and anew ytterbia, which, in turn, was
sepcirated by Urbain in 1907 into neoytterbia and lutecia

(C A von Welsbach proposed for these elements the names alde-

barianum and cassiopeium). Berlin's erbia was also examined
by Soret in 1878 and by (Jleve in 1879 ;

the new base then

isolated, Sorct's X or Clevc's holmia, was split by Lecoq de
Boisbaudran in 1886 into a true holmia and a new oxide dys-

ptosia. The same erbia also yielded another base, thoha, to

tieve, m 1879, addition to true erbia. The ongmal erbia

of Mosander was confirmed by M A. Delafontame in 1878 and
renamed terbia

,
this base was split by Marignac m 1886 mto

gadolmia and true tcrbia. These relations are schematically

shown below , the true earths are m italics, mixtures m Roman.

Cena
I

Certa l^thana

Lanthana Didymia

Samaria Did)TTiia

i _ _ ._Ll.

Samana Earopta Praseodtdymta Neodtdytma

Yttna
J

YUrta Erbia
(Mosaaddr)

Ttrbia
(Delafontame)

1

Terbia Gadolmia

Terbia
^Mosander)

Erbia
(Berlin)

Ytterbia Thuha Sorct’s X Erbta

soluUe. The sulphates thus obtained may be reconverted
mto oxalates or oxides and tihe saturation with potassium
sulphate r^ated.

To separate the individual metals many different methods have
been proposed

,
these, however, depend on two pnnciples, one, on

the different basicities of the metals, the other, on the different
solubilities ot their salts, iiahr and Bunsen worked out a process
of the first type, which utilized the fiactional decomposition of the
nitrates mto oxides on heating The mixed oxalates arc converted
into nitrates, which are then mixed with an alkali nitrate to lower
the meltmg-spoint, and the mixture fused Tlie nitrates decompose
m order of the basicities of the metals, and after a short fubion the
residue is extracted with boiling water, and the basic salt which
separates when the solution is cooled is filtered off Ihis contams
the most negative metal

,
and the filtrate, after evaporation and a

rapetition lof the fusion and extraction, may be caused to yidd the
other oxides A second method, based on the same principle, con-
sists in the fractional precipitation by sonic base, such as ammonia,
soda, potash, aniline, &c The neutral nitrates are dissolved in
water, and the base added in such a quantity to precipitate the
oxidas Orffy partially' and very slowly Obviously the first deposit
contains the least basic oxide, which by re-solution as nitrate and
re-precipitation yields a purer product To the filtrate from the
first precipitate more of tlic base is added, and the second less basic
oxide IS tnrown down By repealing the process all the bases can
be obtained (more or ‘less -pure

Manyiprocesses depending upon the different solubilities of certam
salts have been devised Ihey consist m forming the desired salt

and fractionally crystallizing The mother liquor is concentrated
and ciystaTlizcd, the crystals being added to the filtrate from a rc-

crysts^nization of the first deposit These operations are repeated
aitor 4he manner shown in the following scheme the letter C
donates crystals, the MX mother liquor, whilst a bracket means
mixing before re-crystalhzation

Original Solution

L „
i

”
‘

m'

r*
C M L ML

ML ML

h 'ML ML ML

ML

I

C ML

‘Holmia

Scandia Ytterbia Holmia Dysfprosia

NcoyHerhta Lulecta

Methods of Separaiton .—The small proportions in which the

rare earths occur in the mineral kmgdom and the general mter-

mixture of several of them renders their efficient separation

a matter of much difficulty, whidh is increased by their stnking

chemical resemblances. While it is mnpossible to treat the

separations m detail, a general indication of the procedure may
be given. The ^first step is to separate the rare earths from the

other components of the mineral. For this purpose the mineral

is evaporated with sulphunc or hydrochloric acid, or fused with

potassium bisulphate, and the residue extracted with water

The solution of chlorides or sulphates thus obtained is treated

with sulphuretted hydrogen, to remove copper, bismuth and

molybdenum, and the filtrate, after the ferrous iron has been

oxidized with chlorine, is precipitated with oxahe acid The
oxalates (and also tbonum oxalate) may be converted into

oxides by direct heating, into nitrates by dissolving m nitric

acid, or mto hydroxides by boiling with potash solation. The
thorium may be removed by treating the nitrate solution with

hydrogen peroxide, and warming, whereupon it separates as

thorium peroxide The next step consists in neutralizing the

nitric acid solution and then saturating with potassium sulphate.

Double salts of the general formula R2(S04)j . 3K2SO4 are formed,

of which those of the cerium group -are practically i^ohible^

of the terbium group soluble, and of the j^tcrbium group very

Obviously the fractions contain salts which increase in solu-

bility as one passes from the left to right, and with sufficient

care and patience this method permits a corapltte separation
The salts which have been used include the sulphates, nitrates,

clwomates, formates, oxalaUs and malonates R J Meyer (Zeit

anorg Chtm , 1904, 41, p separates the cerium earths by forming
the double potassium .carbonates, eg K,Ce8(CO,)4 I2H4O. which
are soluble m potassium carbonate solution, being piecipitated

in the order lanthanum, praseodymium, cerium and neodymium
on diluting the solution

,
C A von Welsbach (Chem News, 1907,

95 p P 19b, 1908, 98, pp 22^, 297) sepanates the metals of the
^ytterbium .group by convertmg the basic nitrates mto double
ammonium oxalates and fractionating

,
C James {tbi4„ 1907, 95,

p 181 ^ 1908, 97, pp 6i, 205) formed the oxalates of the yttrium
earths and dissolved them in dilute ammonia saturated with
ammonium carbonate

,
by boiling this solution the earths are

precipitated in the order yttrium, hohnium and dysprosium, and
erbium

,
he also .fractionally crystallized the bromates (see, e g

Jour Amer, Chem Soc , 1910, yz, p 517, for thulium) Complex
organic reagents are also employed Ncish {Jour Amer Chem Sue ,

1904, 26, p 780) used mcta-nitrobcnzoic acid
,
O Holmberg sepa-

rates neodymium, praseodymium and lanthanum (and also thorium)
with mcta-nitrobenzene sulphonic acid, and has investigated many
other organic salts (see Abs J C S , 1907, n p 90), whilst H
Erdmann and F Wirth {Ann , 1908, 361, p iSo) employ the i*8

naphthol sulphonatcs
In order to determine whether any chosen method for separating

these earths is really effective, it is necessary to analyse the frac-

tions For this purpose two proccs'’es arc available. We may
convert the salt into the oxalate from which the oxide is obtained

by heating A weighed quantity of the oxide is now taken ^d
converted irfto sulphate by evaporating with dilute siil|bunc acid

The sulphate is gently dried until the weight is constant, and from
this weight tlm equivalent of the earth can be calculated When
repeated fractionation is attended by no change in the equivalent
we may conclude that only one element is pressent This process,
however, is only rough, for the elements witn which we are dealing

have verv close xjquivalents. A more exact method employs the
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spectra—spark > arc, phosphorescence and absorption^ the evidence,

however, cannot in all cases he accepted as conclusive, but when
taken in conjunction with chemical tests it is the most valuable

method

Chemical Relations —The rare earth metals were at first

regarded as divalent, but determinations of the specific heats

of cerium by Mendel^eff and Hillebrand and of lanthanum and

didymium by Hillebrand pointed to their tnvalency, and this

view now has general acceptance. They are comparatively

reactive : they bum in air to form oxides of the type MePa

,

combine directly with hydrogen at 200^-300® to form hydrides

of the formula or MH3
,

nitrides of the formula MN are

formed by passing nitrogen over the oxides mixed with mag-

nesium ;
whilst carbides of the type MCo are obtained in the

electrolytic reduction of the oxides with carbon. In addition

to the oxides Mp,, several, e g cerium, terbium and neodymium,

form oxides of the formula MO2. The sesquioxides are bases

which form salts and increase m basicity in the order Sc, Yb,
Tm, Er, Ho, Tb, Gd, Sm, Y, Ce, Kd, Pr, La

,
the latter hissing

with water like quicklime.

The placing of these elements in the periodic table has attracted

much attention on account of the many difficulties which it

presented The simplest plan of regarding them all as tnvalent

and placing them in the third group Is met by the fact that there

is not room for them Another scheme scatters them in the

order of their atomic weights in the last four groups of the

system, but grave objections have been urged against this plan.

A third device places them in one group as a bridge between

barium and tantalum This was suggested by Benedick in

1904 {Zeti, anorg Chem
, 1904, 39, p 41), and adopted in Werner’s

table of 1905 {Ber 38, p. 914), whilst in 1902 Brauner 32,

p 18) placed the group as a bridge on a plane perpendicular to

the planes containing tlie other elements, thus expanding the

table into a three-dimensional figure The question has also

been considered by Sir William Crookes {Jour them Soc., 1888,

^3, p, 487 , 1889, 55, pp. 257 ct seq ), whose mquines led him to

a new conception of the chemical elements

References —For the general chemistry see R Bohm, Seltene

Frden (1905) ,
Abegg, Handbuch der anorgamschen Chetnte (1906),

vol 111 (article by R T Meyer)
,
H Moissan, TraUS de chtmte

minirale (1904), vol hi (article by G Urbain)
,

Roscoe and
Schorlemmet, Treattse on Chemistry (1908), vol 11

,
P E Browning,

Introduction to the Rarer Elements (igog)
,

see also A W Stewart,
Recent Advances in Physical and Inorganic Chemistry (1909) For
the rare earth minerals see J Schilhng, Dus Vorkommen der seltenen

Erden tm Mtneralreiche (1904)

RAS, the Arabic for a head,” hence a cape, promontory
or headland

,
a common word in place names.

RASCAL, a term originally used in the sense of a rabble,

especially descriptive of camp-followers or the dregs of an
army, or of the lowest of the people

;
now only of a single

person, in the sense of a rogue or knave. The origin of

0 Fr. rascatlle, modern racaille, from which the word came into

English, IS uncertain. The word was early used, m hunting,

for the weaker or poorer male deer of a herd
;

the word has

been connected with 0 Fr. vastier

^

mod racier

y

to scrape, rake,

in the sense of the ofi-scourings of the herd.

RASHBAM (1085-1174), Jewish scholar, so called from the
initials of his full name. Rabbi Samuel ben Meir, was a leading

member of the French school of Biblical exegesis. He was a
grandson of Rashi {q v ), but differed in his method of inter-

pretation. He wrote commentaries on the Pentateuch and
some other parts of the Senptures. Rashbam adopts a natural

(as distinct from a homiletical and traditional) method ; thus
(in agreement with the modem school) Rashbam (on Gen 1 5)
maintained that the day began at dawn and not from the

previous sunset (as later Jewish custom assumed) Another
fjyaious interpretation was Rashbam’s view that the much
disputed phrase in Gen. xhx. 10 must be rendered “ Until he
cometh to Shiloh,” and refers to the division of the kingdom
of Judah after Solomon^s death Rashbam^s notes on the
Bible are remarkable for brevity, buf when he comments on
the Talmud—he wrote explanations on several tracts—he is

equally noted for prolixity. (I a
)

RASHI (1040-1105), Jewish scholar. Rabbi Solomon
IzHAQi (son of Isaac), usually cited as Rashi from the initials

of those words, was bom at Troyes in 1040 and died in the

same town in 1 105. Legends concerning him are many. Isaac’s

wife, shortly before the birth of their famous son, was walking

one day down a narrow street in Worms, when two vehicles

moving in opposite directions seemed about to crush her

As she leant hopelessly against a wall, it miraculously fell in-

wards to make a niche for her. So with his education. Legend
sends the student to southern France, and even on a tour

of the world. At an inn m the Orient he cured a sick monk,
who later on, as bishop of Olmutz, returned the kindness by
saving the Jews from massacre In fact, Rashi never went
farther than from the Seine to the Rhine

,
the utmost limit

of his travels were the academies of Lorraine. Situated between

France and Germany, Lorraine was more French than German,
and French was the common language of Jew and Chnstian.

This IS shown by the glosses in Rashi’s works, almost invariably

m French He seems to have passed the decade beginning

with 1055 in Worms, where the niche referred to above is

still shown. Within this, it is sard, Rashi was wont to teach.

A small edifice on the east of the synagogue is called the

Rashi Chapel,” and the ‘‘ Rashi Chair,” raised on three

steps in the niche, is one of the objects of the pious admiration

of pilgrims. At Worms Rashi worked under Jacob ben Yaqar,
and at Mainz under Isaac ben Judah, perhaps combining at

the same time the functions of teacher and student. Besides

the oral tuition that he received, the medieval schools habitu-
ally kept the notes of former teachers From these Rashi
learned much, ancl probably he incorporated some of these

notes in his own works In the middle ages there was a com-
munism m learning, but if Rashi used some of the stones quarried

and drafted by others, it was to his genius that the finished

edifice vNa‘> due

Rashi was twenty-five years of when he returned to

Troyes, which town thenceforw^ard eclipsed the cities of

Lorraine and became the recognized centre of Jewish learning.

Rashi acted as rabbi and judge, but received no salary Not
till the 14th century were Jewish rabbis paid officials. Rashi
and his family worked m the vines of Troyes (in the Cham-
pagne)

; m his letters he describes the structure of the wine-

presses His learning and character raised him to a position

of high respect among the Jewries of Europe, though Spam
and the East were long outside the range of his influence

As was said of him soon after his death .
“ His lips were the

seat of wisdom, and thanks to him the Law, which he examined
and interpreted, has come to life again ” His posterity in-

cluded several famous names, those of his grandchildren.

Rashi had no sons, but his three daughters were women of

culture, and two of the sons of Jochebed (see Rashbam and Tam),
as well as others of hrs descendants, carried on the family

tradition for learning, adding lustre to Rashi’s fame. The latter

part of Rashi’s life was saddened by the incidents connected
with the first Crusade Massacres occurred m the Rhine-

lands According to legend, Rashi and Godfrey of Bouillon

—

of the foremost leaders of the Crusade—were int*mate friends.

Rashi died peacefully m Troyes in 1105

Rashi was the most conspicuous medieval representative

of the Jewish spirit. A century later Maimonides was to

give a new turn to Jewish thought, by the assimilation of
Aristotelianism with Mosaism, but Rashi w'as a traditionalist

pure and simple. He was in no sense a philosopher, but he
exemplified in his person and m his works the stored up wisdom
of the Synagogue. Yet through all that he wrote there runs
a vein of originality. Besides minor works, such as a recension

of the Prayer-Book {SiddHr)^ the Pardes and ha-Orah, Rashi
wrote two great commentaries on which his fame securely

rests These were the commentanes on the whole of the

Hebrew Bible and on about thirty treatises of the Talmud
His commentary on the Pentateuch, in particular, has been
printed Jn hundreds of editions

; it is still to Jews the most
beloved of all commentaries on the Mosaic books. Mor^than a
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hundred superconimentanes have been written on it Rashi

unites homily with grammatical exegesis in a manner which
explains the charm of the commentary. His influence in

Christian circles was great, especially because of the use made
of the commentary by Nicolaus de Lyra {q v ), who in his turn

was one of the mam sources of Luther’s version Even more
important was Kashi’s commentar> on the Talmud, which
bi tame so acknowledged as the definitive interpretation that

Kashi is (ited simply under the epithet of “ the Commentator ”

It IS no exaggeration to assert that the modern vvorld owes its

power to understand the Talmud to Rashi In this field

the “ Commentator ” is supreme He practically edited the

text of the Talmud besides explaining it, and the Talmud is

never printed without Riishi’s commentary on the margin
An important feature of Rashi’s commentaries is the frequency
of Prcnch translations of words These glosses (loaztm) have
now been in part edited from the manuscripts of the late Arsine

Darmesteter

UiBLioGRAPin —M 1 jber, Rasht (igo(j), published as a iiicinonal

of Rashi on the Sooth arnivtrsar\ of lus dc alh Rashi’s commentary
on the Bible has been translated into Latin by Breithaupt (1710-

1714), and into (arman (Pentateuch) b> Dukes and
others The foundation of recont investigation into Kashi's life

is Ziinz’s Salomon b I^aac (182 h), to which 1 H. Weiss added much
in lus (Hebrew) biography (in Bet lahmul 11, Nos 2-10 Sec also
Graetz, History of the Jews (Lngl trans , \ol iii ch ix ) A
critical edition of Rashi’s Pentateuch commentary was published
by A Berliner (2nd ed

. 1905) (I A
)

RASHTRAKUTA, an Indian dynasty which ruleel m the

Deccan (qv) from about ad 7^0 to 97^ The Rashtrakula
or Ratta clan arc supposed to have held power during the

historical hlmik before the 6th century
,
but they came to the

front in ad 750, when Danliduiga overthrew the ( halukya

dynasty and made himself ruler of the Deccan He w'as

succeeded b> his uncle Krishna I (r 760), who completed his

conquests, and whose reign is memorable for the execution of

the Kailasa, the rock-cut temple at Ell ora His grandson

Govinda III (780-815) extended the power of the family from

the Vindhya Mountains and Malwa on the north to Kanchi on
the south The next king, Amogavarsha, reigned for sixty-two

xcais The roign of Krishna 111 was remarkable for a war
with the Cholas, in which the Chola king was killed on the

field of battle in 949 The last of the Rashtrakuta kings w'as

Karka II
,
who was overthrown by the Chalukyas in 973

Sec K (t Bhandarkar, Karly History of the D nan (Bombay,
1884)

RASK, RASMUS CHRISTIAN (1787-1832), Danish scholar

and philologist, was born at Brandekilde in the island of Funen
or Fyen in Denmark in 1787. He studied at the university of

Copenhagen, and at once showed remaikablc talent for the

acquisition of languages In 1808 he was appointed assistant

keeper of the univei^^ity library, and some years afterwards

professor of literary history In 1811 he published, in Danish,

his Introduction to the Grammar oj the Icelandic and other Ancient

Northern Languages, from printed and MS materials accumu-
lated by his predecessors in the same field of research. The

reputation which Rask thus acquired recommended him to

the Arna-Magnaean Institution, by which he was employed

as editor of the Icelandic Lexicon (1814) of Bjorn Haldorson,

which had long remained in manuscript Rask visited Iceland,

where he remained from 1813 to 1815, mastering the language

and familianzmg himself with the literature, manners and

customs of the natives lo the interest with which they in-

spired him may probably be attributed the establishment at

Copenhagen, early in 1816, of the Icelandic Literary Society,

of which he was the first president

In October 1816 Rask left Denmark on a literary expedition,

at the cost of the king, to prosecute inquiries into the languages

of the East, and collect manuscripts for the university library

at Copenhagen. He proceeded first to Sweden, where he

remained two years, in the course of which he made an excursion

into Finland to study the language Here he publi^ed, in

Swedish, his Anglo-Saxon Grammar m 1817. In 1818 there

appeared at Copenhagen, in Danish, an Essay on the Origin of
the Ancient Scandinavian or Icelandic Tongue, in which he
traced the aflmity of that idiom to the other European lan-

guages, particularly I^tin and Greek. In the same year he
brought out the first complete editions of Snorro’s Edda and
Saemund’s Edda, in the original text, along with Swedish
translations of both Lddas, From Stockholm he went in

1819 to St Petersburg, where he wrote, in German, a paper on
“ The Languages and Literature of Norway, Iceland, Sweden
and Finland,” in the sixth number of the Vienna Jahrhuchcr,

From Russia he proceeded through Tartary into Persia, and
resided for some time at Tabriz, Teheran, Pcisepohs and
Shiraz In about six weeks he made himself sufficiently master
of Persian to be able to converse Ireely In 1820 he cmbaiked
at Bushire for Bombay

,
and during his residence there he

wrote, m English, “A Dissertation on the Authenticity of the
Zend Language ” {Trans. Lit Soc of Bombay, vol 111., le-

printcd with corrections and additions in Trans R As.
Soc

)

From Bombay he proceeded through India to Ceylon,

where he arrived in 1822, and soon aftcrwarcls wrote, in English,

“A Disscitation respecting the best Method of expressing the

Sounds of the Indian Languages in European Characteis,”

in the Transactions of the Literary and Agricultural Society oj

Colombo Rask returned to Copenhagen in May 1823, bringing

a considerable' number of Oriental manuscripts, Persian, Zend,
Pah, Sinhalese and others, with which he enriched the collec-

tions of the Danish capital He died at Copenhagen on the

14th of Novcmbei 1832

Duiing the period between his itturn from the East and his

death Rask published in his native language a Spanish Grammar
(1824), a 7 risic Grammar (1825), Lssay on Danish Ofthography
(1826), a Treatise respecting the Ancient Egyptian Chronology and
an Italian Grammar (1827) and the Ancient Jeivish Chronology
previous to Mosts (iHzh) He also edited an edition of Schneider's
Danish Grammar for the Ubi (p Englishmen (18^0) and supdinUndcd
the English translation of liis Anglo-Saxon Grammar by Ihorpc
(1830) He vas the first lo point out the connexion between Ine
ancient Noithern and Gothic on the one hand, and the I ithuanian
hclavonic, Greek and J atm on the othci, and he also deserves
credit for having had the ongirial idea of “ Gnmm’s Law ” for the
transmutation of ronsonants m the transition from the old Inclo-

Euiopcaii languages to Teutonic, although he only compaud
leutome and Gieek, Sanskrit being at the time unknown to him
In 1822 he was master of no less than tw'cnly-five languages and
dialects, and is state d to have studied twice as many His numerous
philological manuscripts were Iransfeirtd to the king's library at
Copenhagen Rask’s Anglo-Saxon, Danish and Icelandic Grammars
were brought out in English editions by Thorpe, Repp and Dasent
rcspcetivtly

RASPBERRY, known botanically as Ruhus Idaeus (nat ord.

Rosaceae, qv),si fruit-bush found wild in Great Britain and in

woods throughout Europe, North Africa and in north and west

Asia The raspberry was known to classic writers, and is

I mentioned by Pliny as one of the wild brambles known to the

I

Greeks as Idea, from Mt Ida in Asia Minor on which it grew.

I Parkinson {Paradisus, 1629) speaks of red, white and thornless

I

varieties as suitable for the English climate, and Gerarde

I

{Herbal, 1597) figures and describes the Raspis or Framboise
i bush as one of the four kinds of bramble It is propagated

from suckers, which may be taken off the parent stools in

October, and planted in rows 5 or 6 ft apart, and at 3 ft asunder

m the rows It is the habit of the plant to throw up from the

root every year a number of shoots or canes, which bear fruit

m the subsequent year, and then decay In dressing the plants,

which IS done immediately after the crop is gathered, all these

exhausted stems are cut away, and of the young canes only

three or four of the strongest are left, which are shortened about

a third. The stems, being too weak to stand by themselves,

are sometimes connected together by the points in the form

arches, or a stake is driven in midway between the plants, and

half the canes are bent one way and half the other, both being

tied to the stake. Sometimes they arc tied upright lo stakes

fixed to each stool TYt^ best support, however, is obtained

by fastening the points of the shoots to a slight horizontal

rail or bar, placed a foot and a half on the south side of the rows,
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by which means the bearing shoots are deflected from the per-

pendicular to the sunny side of the row, and are not shaded by

the annual wood. When this mode of training is adopted, the

plan of planting i foot apart in the row and leaving one or two

canes only to each shoot is preferable. 'Ihe ground between

the rows should never be disturbed by deep digging
,

but an

abundant supply of good manure should be given annually in

autumn as a dressing, which should be iorked in regularly to a

depth of 4 or 5 inches. All surplus suckers should be got away
early in the summer before they have robbed the roots—five or

SIX, to be reduced to the four best, being reserved to each root

Fresh plantations of raspberries .should be made every six or

seven years. Thedouble-bearing varieties, which continue to fruit

during autumn, require light soils and warm situations These

should be cut close dow n in February, as it is the strong young
shoots of the current year which bear the late autumnal crops

The other varieties may be made to bear in autumn by cutting

the stems half-way down at an early period in spring
,

but, as

with all other fruits, the flavour of the raspberry is best when
it IS allowed to ripen at its natural season

Ihe following arc some of the finci soils now in cultivation .

—

Baumforth' s Seedling—a large summer-bearing red
Carter's Prolific—a large summer-bLanng red

1 astolf or Filby—a large summti -bearing red
M'Laren's Prolific—

a

large double-bearing red
Northumberland Fillbasket—a large summer red
October Red—a fine autumn- bearing red
October Yellow—a fine autumn-bearing yellow
Prince of Wales—

^

large summer-bearing red
Red A ntwerp—a large summe r-bcanng red
Rogers's Victoria—a laige autumn-bearing red
Round Antwerp—a large summer-bearing ic'd

Semper Fidelis—an excellent bright red vane tv
,
heavy cropper

Superlative—fruits rich red
,

perhaps the' best raspberry m
cultivation

SwcLt \ ellow Antucip—a laige summei-bt^anng >ellow

The European raspberry, though admittedly of better quality,

has been largely displaced in the United States of America by
a closely allied native species, R sirigosus, the numerous varieties

of which are hardier than the varieties of the European species

and ripen their crop much more rapidly 'I he stems are more
slender and flexible than in R Idaeus, usually brown or reddish-

brown in colour and beset with stiff straight prickles The
most important raspbeiry of cultivation in America is R occt'

dentaliSj the bkuk raspberry or thimbleberry, which is at once
distinguished by its firm black, rarely ) ellow, fruit The purple-

cane raspberry, R, neglectuSj with fruit varying in colour from
dull purple to dark red or sometimes yellowish, is perhaps a
hybrid between R strigosus and R, occidentalts

For a detailed account of the American species of Rubus sec
b W Card, Bush-fruits (1898)

The Loganberry is a hybrid between the raspberry {Ruhus
Idaeus) and the blackberry or bramble {R iruUcosus), and
derives its name from its raiser. Judge Logan of the American
Bar. It IS a strong-growing plant, partaking more of the habit
of the blackberry than the raspberry, and making shoots often
10 to 15 ft long in the course of the year These bear leaves
with 5 leaflets, and fruit the following year. The fruiting shoots
have leaves with only 3 leaflets

;
but young and old stems are

densely covered with sharp crimson prickles. The fruits are
borne profusely in loose trusses, and are ripe in southern
localities in July, and about early August in northern parts
They are at first reddish like raspberries in a half-ripened state,

but when fully ripe are deep purplish red, and much more
palatable, each fruit being about ij m long, and shaped hke
a raspberry.

The Loganberry flounshes in heavy loamy soil, and is a useful
plant for old fences or trellises, or even in waste places, where it is
fully exposed to the sunshine The old fruiting shoots should be
cut away each winter, and in the spring the young shoots should
have a loot or two taken off the ends, tomnduce the better and riper
buds lower down to throw masses of white flowers, to be succeeded
in due course by the fruits Propagation is by means of suckers
from the base.
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RASPE, RUDOLF ERICH (1737-1794), the original author

of the Adventures of Baron Munchausen (see Munchausen),
was born m Hanover m 1737, and studied at Gottingen and
Leipzig In 1762 he became a clerk in the university library

at Hanover, and in 1764 secretary to the university library at

Gottingen He had become known as a versatile scholar and
a student of natural history and antiquities, and he published

some original poems and also translations, among the latter

of Leibnitz’s philosophical works and of Ossian’s poems
,
he

also wrote a treatise on Percy’s Reltques In 1767 he was
appointed professor in ( assel, and subsequently librarian.

He contributed in 1769 a zoological paper to the 59th volume
of the Philosophical Transactions

^

which led to his being selected

an honorary member of the Royal Society in London, and he
wrote voluminously on all sorts of subjects In 1774 he started

a periodical called the Cassel Spectator But having gone to

Italy in 177
15
to buy curios for the landgrave of Hesse, to whom

he was keeper of the gems, he was found to have sold the land-

grave’s valuables for his own profit
;
and, on orders being issued

for his arrest, he decamped to England In London he employed
his knowledge of English and his learning to secure a living

by publishing books on \arious subjects, and English transla-

tions of German works, and there are allusions to him as ‘‘ a

Dutch savant” in 1780 in the writings of Horace Walpole,

who gave him monev and helped him to publish an Essay on
the Origin of Oil-painting (1781) But he remained poor, and
the Royal Society expunged his name off its list He went to

Cornwall in 1782, and till about 1788 was assay-master and
storekeeper at the Dolcoath mine, where memories of his

ingenuity remained to the middle of the 19th century While

there, he seems to ha\e written the original version of Mun-
chausefiy which was subsequently elaborated by others Be-

tween 1785 and 1790 he compiled a descriptive catalogue of

James Tassie’s collection of pastes and casts of gems, m two
quarto volumes (1791) of laborious industry and bibliographical

rarity Raspe then went to Scotland, and in ('aithness found
a patron in Sir John Sinclair of Ulbster, whose mineralogical

proclivities he proceeded to impose upon by pretending to

discover valuable and workable veins on his estates, but

Raspe had “ salted ” the ground himself and on the \crge of

exposure he absconded lie next betook himself to Ireland,

but died at Muckross in 1794, w hen he was only beginning some
mining operations in Donegal His career is interesting because

of his connexion w'lth the famous book of stories of Baron
Munchausen (qv) His authorship was not known m his

lifetime, except to his friend Gottfried August Burger and
possibly a few of his other intimates (such as Kastner and
Lichtenburg) in his student days at Gottingen

,
and it was

not till 1824 that the biographer of Burger (wdio had been

credited with writing Munchausen instead of onl) translating

It, as he did in 1786) revealed the truth alx)ut the book

RASSAM, HORMUZD (1826-1910), Assyriologist and traveller,

was born at Mosul of native Christian parents. His first work
w^as done as assistant to Sir A. H Layard in his first expedition

(1845-47) He subsequently came to England, studied at

Oxford, and was again sent by the British Museum trustees to

accompany Layard in his second expedition (1849-51). Lay^ard

having entered upon a political career, Rassam continued the

work (1852-54) in Assyria under the direction of the British

Museum and Sir Henry Rawlinson at Nimrud and Kuyunjik.

In 1866 he was sent by the British government to Abyssinia,

where, however, he was imprisoned for tw'o years until freed

by the victory of Sir Robert Napier. From 1876 to 1882 he

was again in Assyria conducting important investigations,

especially at Nineveh, and during the Russo-Turkish War he

was sent on a mission of inquiry'^ to report on the condition of

the Christian communities of Asia Minor and Armenia. His

archaeological work resulted in many important discoveries

and the collection of valuable epigraphical evidence.

See The Times, Sept 17. 1910

RASTATT^ a town of Germany, m the grand duchy of Baden,

on the Murg, 4 m. above its junction with the Rhine and 15 m.



RASTELL, J.—RASTELL, W914
by rad S.W. >of Karlsruhe Pop. (1905) 14404. The old

palace of the margraves of Baden^ a large Renaiseonce edifioe

m red sandstone^ is now partly used for military purposes and
contams a collection of pictures^ antiquities and trophies from
the Turkish wars The chief manufactures are stoves, beer

and tobacco Until the end of the 17th century Rastatt was
unimportant, but after its destruction by the French in 1689
It was rebuilt on a larger scale by Louis William, margrave of

Baden, the impernd general m the Turkish wars. It was then
the residence of the margraves until 1771. The Baden revolu-

tion of 1849 began with a mutiny of soldiers at Rastatt m May
1849, ^d ended here a few weeks later with the capture of the

town by the Prussians. For some years Rastatt was one of

the strongest fortresses of the German empire, but its forti-

ficatioDs were dismantled m 1890

See Schttslfif, J^aataU, cits shamalige badische Rtsxdem und Btmdes-
fssiung (Lahr, 1902) ,

and Lederlc, JRast^Ui und setns Utngsbung
(Rastatt, 1905)

Rastatt has been the scene of two congresses. At the first

congress, which was opened m >Jovembcr 1713, negotiations

were earned on between France and Austria for the purpose

of ending the war of the Spanish succession. These culnunated

in tlie treaty of Rastatt signed on the 7th of March 1714. Tine

second congress, which was opened m December 1797, was
intended to rearrange the map of Germany by providing com-
pensation for those pnnees whose lands on the left bank of the

Rhine had been seized by Fiance. It had no result, however,

as it was ended by the outbreak of the European war, but it

had a sequel of some mterest. As the three French repre-

sentatives were leaving the town in April 1799 they were

waylaid, and two of them were assassinated by some Hungarian
soldiers. The twigm of this outrage remains shrouded m
m^stery, but the balance of evidence seems to show that the

Austrian authonties had commanded their men to seize the

papers of the French plenipotentiaries in order to avoid damag-
ing disclosures about Austrians designs on Bavaria, and that

the soldiers had exceeded theu instructions. On the otlier

hand, some authonties think that the deed was the work of

French emigrants, or of the party in France in favour of war.

For fuller paxticuUsrs of the two aides of this controversy sec

K Mendelssohn-Bartholdy, Der liastadter Gesandtemmord (Heidel-

berg, 1869) , J A. Frcflicrr von Helhrl, Der Rasiadter Gesandten-
mord (Vienna, 1^74) ,

Bdhtlmgk, Napoleon und der Rastadter Gesand-
tenmord (Leipzig, 188^ ,

and Zutn Rastadter Gesandtenmord
berg, 1^5) , H Hu filer, Der Rastadter Gesandienmord (Bonn,
1896) ,

and H von Sybel, xn Band 39 of the Htstortsche Zettschnft.

RASTELL (or Rastall), JOHN (d. 1536), English printer

and author, was bom m London towards the end of the Z5th

century. He is vaguely reported by Antbony k Wood to have
been “ educated for a time in graramaticals and philosophioals

”

at Oxford. He became a member of Lincoln’s Inn, and
practised successfully as a barrister. He was also M.P. for

Dunheved, Cornwall, from 1529 to the time of his death. He
began his printing busmess some tune before 1516, for m his

preface to the undated Lther Asstsartun he announced the

forthcoming publication of Sir A Fitzherbert’s Ahbnviamentum
Ubrorum leptm Anglorum, dated Among the works

issued from the ‘‘sygne of the meremayd at Powlysgate,”

where he lived and worked from 1520 onwards, are The Mery
Gestys of the Wydow Edyth (1525), and A Dyaloge of Syr Thomas
More (1529). The last of his dated puhbcations was FabyVs
Ghoste (1533), a poem In 1530 he wrote, in defence of the

Roman doctrme of Purgatory, A New Bake of Purgatory (1530),

dialoGfues on the subject l^tween “ Cornyngs an Almayn a
(Christen man, and one Gyngemyn a Turke.” This was
answered by John Frith in A Dtsputaewn of PurgcUone, Ras-

tell rephed with an Apology agmnU John Fryik, also answered

by the latter. Rastell had married Elizabeth, sister of Sir

Thomas More, with whose Catholic theology and political views

he was m sympathy More had begun the controversy with

John Frith, and Rastell joined him in attacking the Protestant

writer, who, says Foxe {Acks and Monuments, To'ivnaend,

voL V. pi 9), did so overthrow and confound ” his adversaries

that he converted Rastell to his side. Separated from his
Catholic Ifriends, Rastell does not seem to have been fully

trusted by the opposite party, for m a letter to Cromwell,wntten
probably m 1536, he says that he had spent his time m uphold*
mg the lang’s cause and opposing the pope, with the result

that he had lost both his prmtmg business and his legal practice,

and was reduced to poverty. He was imprisoned in 1536,
perhaps because he had written against the payment of tithes.

He probably died m prison^ and his will, of which Henry VIII.
had originally been appointed an executor, was proved on
the i8th of July 1536, He left two sons: William, noticed
below, and John. The Jesuit, John Rastell (1532-1577), who
has been frequently confounded with him, was no relation.

RastcU’s best-known work is The Pastyme of People, the Chrony-
cles of dyvers Realmvs and most spectatly of the Realme of England
(1529), a chronicle dealing wilih English history from the earliest
times to the rtign of Richard 111 , edited by T F Dibdm in 1811
His ExposiUones termtnorum Icgum Anghae (m French, translated
mto English, 1527 ,

reprinted 1029, ibiO, 1641, dc , as Les Termes
ie la Ley), and Ihe Abbrevtacton of Siatutts (1519), of which fifteen
editions appeared before 1625, are the beirt known of his legal woi^s

Rastell was also the author of a morality play, A new Interlude
and a Mery of the iiii Elements, wntten about 1519, which is no
doubt the “ large and ingenious comedy " attribute to him by
Wood The unique copy in the British Museum is incomplett,
and contains neither the date nor the name of the author, identi-
fied with John Rastell on the authonty of Bale, who catalogues
Natura Naturata among his works, adding a Latin version of the
first line of the piece 1 his interlude was printed m W C Hazlitt's
edition of Dodslcy’s Old English Plays, by J O HalliwCll-Phillipps
for the Percy Soc (Early English Poetry, vol 22, 1848), and by Jumus
Fischer (Marbutger Siudten tm enghschen Phtlologte, vol v , 1903)
See also an article on John Rastell and his ConteiiTporaneB

"

in Btbltographtca, vol 11, 437 seq
,
by Mr H R. Plomor, who

uncarthea in the Record Office an account of a law-suit (1534-35)
in connexion with Rastcll's premises at the “ Mermaid ” For the
books issued from his press see a catalogue by R Proctor, in Hand-
Ltsis of English Printers (Bibliographical Soc , 1896)

RASTELL, WILLIAM {c 1508-1565), English printer and
judge, son of the preceding, was bom in London about 1508,

At the age of seventeen he went to the university of Oxford,

but did not take a degree, being probably called home to super-

intend his father’s busmess. The first work which bears his

own imprint was A Dyahge of Sir Thomas More (1531), a reprint

of the edition published by his father m 1529 He also brought
out a lew law-books, some poetry, an edition of Fabyan^s
Cronyde (1533), and The Apologye (1533) and The Supply-
cacyon of Soulys of his uncle Sir 'Thomas More His office was
“ in Fletestretc in saynt Brydys chyrche yarde ” He became
a student at Lincoln’s Inn on 12th September 1532, and gave
up the printing busmess two years later. In 1547 he was
appointed reader On account of his Catholic convictions he
left England for Louvain , but upon the accession of Mary
he returned, and was made serjeant-at-law and treasurer of

Lincoln’s Inn m 1555. His patent as judge of the Queen’s
Bench was granted on the 27th of October 1558. Rastell

continued on the bench until 1562, when he retired to Louvain
without the queen’s licence. By virtue of a special commission
issued by the barons of the Exchequer on the occasion an
inventory of his goods and chattels w^as taken. It furnishes

an excellent idea of the modest nature of the law library (con-

sisting of twenty-four works) and of the chambers of an
Elizabethan judge (see Law Magazine, February 1844). He
died at Louvain on the 27th of August 1565.

It is difficult to distinguish between the books written by him
and those by his father The following are believed to be his A
CdUeccton of dU the Statutes (1559), A Tetble collected of the Yeares
of the Kynges of Englande (1561), both frequently repnuted with
coalmuations, and A Colleccton of Entrees, of Declaractons, S'C
(i5fib), also frequently reprinted Ih^ entries are ncft of Rastoim
own drawing, but have been selected from pnnted and MS collec-

tions
;

their “ pointed brevity and precisioa
”

are commended by
Story. He supplied tables or indexes to several law-books, and
edited La nwd natura bwvium de Monsieur Anton. FtUherbert

(1534) and The Wofkes of Stf T, More tn ihe English Tonge 0557 )

He IS also stated to have wnttena life oi Sir T. More, hnt It has not
come down to us.
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RASTENBURG, a town of Germany, m the province of

East Prussia, lying m a flat sandy plam on the Guber, 64 m.
S E of Konigsberg by the railway to Prostken. Pop (1905)

11,889 Its principal manufactures are flour, sugar, oil, beer

and machinery. Jn the vicinity is Karlshof, a celebrated

establishment for the cure of epileptic diseases.

See Hcckherm, MtUketlungen aus Uastenburgs Vergangenheit
(Rastenburg, 1891) ,

and Schalltr, Chfonik von liastenburg (Kasten*

burg, 1889)

RAT (a word common to Teut and Rom languages
,
probably

firstadopted in Tent
,
the ultimate origin is notknown, Skeat sug-

gests the root rad-, to scrdt( h
,
cf . Ger. Ratie^ Dan. Fr

probably m its original sense the designation of the Jintish rodent

mammal commonly known as the black rat (A/wi railus), hut also

applied indifferently to the brown or Norway rat (M notvegicu*^),

and in a still wider sense to all the larger representatives of the

genus Mus, as to many othei members of the family Mundae
In fact, as mentioned m the article Mouse, there is no possi-

bility of defining the term “ rat ” when used in a sense other

than as relating to the two species above mentioned
, while

there is also no hard-and-fast limit between tlie terms “ rats
’’

and “ mice ” when these are likewise employed in their now
extended sense, rats

”
being merely larger mice,'' and

vice versa Rats have, however, generally more rows of scales

on the tail (reaching

to 210 or more) than

mice, in which the

number does not
exceed 180 For the

distinctive character-

istics of the family

Mundae and the

genus Mus, to which
true rats and true

mice alike belong, see

Rodentia Of the

two British species

the brown, or Nor-
way rat (M norvegi-

cus) IS distinguished

by its large size,

brownish grey colour,

short tail and cars,

stout skull, and the
possession of from 10 to 12 teats It is fierce and cunning,
and easily overcomes all allied species with which it is

bi ought in contact Its original home would seem to have
been some part of Central Asia, an indigenous species from
China, Af. hunuUatus, being so like it that m all prob-
ability the latter is the original race from which it has
sprung. Thence it has spread to all parts of the world,
diivmg out the house-haunting species eveiywhere, as it has
in England all but exterminated the black rut The brown
rat migrated westw^ards from Central Asia early in the 18th
century, and is believed to have first reached Great Britain
about 1730. Its already evil reputation has been increased
of late years by the fact that it is one of the chief disseminatois
of bubonic plague Black phases arc not uncommon. The
black rat (Af. rattus) is distinguishable from the browm rat by
its smaller size, longer ears and toil, and glossy black colour
It shares the roving habits of the latter, frequenting ships and
by these means reaching vaiious parts of the world On this

account either the typical form or the tropical Af. rattus alex-

andrintis is common in man> places to which the brown speues
has not yet penetrated, for instance in South America This
lojig-tailed rat, originally a native of India, would seem to have
first penetratc\l to all parts of the w^orld and to have nearlv
or quite exterminated the indigenous rats After this fol-

lowed the advance of the more powerful brown rat The
black rat first reached Europe in tlA? 13th century

, but of
late years another and still darker phase of the species, the
Black Sea black rat (A/ rattus ater) made its appearance in

England. The Isle of Dogs and Yarmouth, in Norfolk, are

reported to be the cTuef of the English strongholds of the black

rat. Both species agree m their predaceous habits, omnivorous
diet and great fecundity. They bear, four or five times in the
year, from four to ten blind and naked y oung, which are m their

turn able to breed at an age of about six months
, the Ume of

gestation being about twenty days

See J G Millais, “The True Position of Afi« and its Allies,”

Zoologist, June 1905 (K L )
RATAFIA, a liqueur or cordial flavoured with peach or

cherry kernels, bitter almonds, or other fruits
, many different

varieties are made Ihe same name is given to a flavouring

essence Tcsembling bitter »ilmonds, and also to a light biscuit

The word is adapted from the French of the 17th century.

Skeat {Eiym Diet
, 1910) quotes as a possible origin a combina-

tion of Malay araq, arrack, and tajia, rum.

RATE, a general term for proportion, standard, allowance,

tax (Med Lat rata, from pro rata parte
^ ratus being the participle

of reri, to think, judge) In England the term is specially

applied to the levying of public money contributions for local

purposes, as distinguished from the “ taxes " raised for what are

treated as general state purposes The money required for

local administration in England is raised (when the ordinary

revenues are insufficient) by assessments on lands and buildings

based on their annual rental value The financial authority

estimates what additional amount beyond revenue is required

for the expenses ol administration, and levies a rate to meet it

Ihe earliest rate levied in England was that for poor relief, and
of the great variety of rales now existing, the majority are based

on the poOT rate and levied with it, under the term of precept

rates Next to the poor rate came that for highways, and other

special rates Iiave been authorized from time to time, as for

police, education, pubhc lighting, cemeteries, libraries, sanitary

purposes^ &c To distinguish the rate the name of the pre-

cepting authority is frequently added or the purpose for which

It IS levied specified, as county rate, watch rate, &c The
valuation list of a parish is the basis on which the poor rate is

levied Ihis valuation list contarns the gross estimated rental

and rateable value of all rateable property m the parish The
gross estimated rental is the rent at which a property might

reasonably be expected to let from year to year, the tenant

paying tithes, rates and taxes. From this is deducted the

average annual cost of repairs, insurance and renewals, the

balance constituting the rateable value. The rateable value

of the parish being known, so much on each pound of the rateable

value as w^ill equal the amount required to be raised is levied,

and IS known as the rate " See further England, Local

Government

,

Taxation
Rating, m maritime vocabulary, is the classification of men

according to rank, and was formerly employed to class ships of

a navy according to strength A sailor is said to be “ rated

A B ," or in the navy “ rated petty officer," “ seaman,"
“ gunner," and so on The rating of ships began m the 17th

century, and was at first done roughly by size and number of

crew Later the rating was by guns Thus m 1741 in the

British navy there were six rates ist, 100 guns
,

2nd, 90

,

3rd, 70 to 80 ,
4th, 50 to 60 ,

5th, 40 ,
and 6th, 20. Sloops, fire-

ships, bomb-vessels and ro>al vachts were said to be not rated.

The classification of ships mto six rates, and into rated and
non-rated ships, continued during the existence of the old sailing

fleets, with modifications in detail. The practice of other navies

was similar to the British

RATEL, or Honly-Badger, the name of certain Indian and
African small clumsy-looking creatures of about the sue and
appearance of badgers, representing the genus Melhvora in the

family Mustelidae (see Carnivora) Two species of ratel

are commonly recognized, the Indian (Af. indtca), and the

African (A/ ratel), which ranges over Africa, but a black ratel

from the Ituri forest has been separated as M cottom. Both
the two former are iron-grey on the upper parts, and black

below, ^ st>le of coloration rare among mammals, as the upper

1
side of the body is in the great majority darker than th^ lower.
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The body is stout and thickly built

,
the legs are short and strong,

and armed, especially the anterior pair, with long curved claws

,

the tail IS short and the ears are reduced to rudiments The
skull IS conical, stout and heavy, and the teeth, although

sharper and less rounded than those of badgers, arc less suited

to a carnivorous diet than those of stoats, weasels and martens

The two ratcls maybe distinguished by the fa( t that the African

species has a distinct white line round the body at the junction

of the grey of the upper side with the black of the lower, while

m the Indian this line is absent
,

the teeth also of the former

are larger, rounder and heavier than those of the latter 'Ihe

two are, however, so nearly allied that they might almost

be considered geographical races of a single species Dr T, C.

Jerdon states that the Indian ratel is found throughout the

The African Ratel (Melltvora ratel)

whole of India, from the extreme south to the foot of the

Himalaya, chiefly in hilly districts, where it has greater facilities

for constructing the holes and dens in which it lives
,
hut also

in the north of India in alluvial plains, where the banks of large

rivers afford equally suitable localities wherein to make its lair

It IS stated to live usually in pairs, and to cat rats, birds, frogs,

white ants and various insects, and in the north of India it is

accused of digging out dead bodies, and several of the native

names mean “ grave-digger Dr W. T. Blanford, in the

Fauna of British India, is of opinion that the reproach is without

foundation Like its Cape congener it occasionally partakes

of honey, and is often destructive to poultry In confinement

the Indian ratel becomes tame and even plavful, displaying a

habit of tumbling head ovTr heels (R L )
RATH, GERHARD VOM (1S30-1888), German mineralogist,

was born at Dinsburg in Prussia, on the 20th of August 18^0

lie was educated at Cologne, at Bonn University, and finally

at Berlin, where he graduated Ph D m 1853 In 1856 he

became assistant to Noggerath in the mineralogical museum
at Bonn, and succeeded to the directorship in 1872 Mean-

while m 1863 he was appointed extraordinary professor of

geology, and in 1872 he btiame professc'ir of geology and miner-

alogy in the university at Bonn lie was distinguished for

his accurate researches on mineralogy and cry stallography
,

he described a great many new minerals, some of which were

discovered by him, and he contributed largely to our know-
ledge of other minerals, notably in an essays on tridymite. Ho
travelled much m southern Europe, Palestine and the United

States, and wrote several essays on petrology, geology and
physical geography, on earthquakes and on meteorites He
died at Coblenz on the 23rd of April 1888

His separate publications included Ein Ansfluff nach I4alabrien

(iSyj) ^*Der Monzoni im siidosiltchen Tirol (1S75)
,
and Durch

Itahen nnd Griechenland nach dem Ueihgen Land (2 v'ols
, 1882)

bee Obituary with bibliography by Professor 11 Laspeyres, in
Sxtzungsbencht des nat Veretns der preussischen Uhetnlande (1888)

RATHENOW, a town of Germany, in the Prussian province
of Brandenburg, on the Havel, 45 m N.W of Berlin on the mam
railway to Hanovei Pop (1905) 23,095, including the garrison

The Protestant church of St Mary and St Andrew, originally

a basilua, and tiansformed to the Gothic style m 1517-1589,
and the Roman Catholic church of St George, are notew'orthy.

Rathenow is known for its “ Rathenow stones,” bruks made
of the clay^ of the Hav cl, and for its spectacles and optical

instruments, which are exported
Rathenow received its incorporation as a town m 129^ In

1394 it was taken and partly destroyed by the arthbishop of

Magdeburg It suftered much from the rav.iges of the Thirty
Years’ War, being occupied in turn by the Saxons and the
Swedes, from whom m 1675 it was taken by the Brandenburgers,
when most of the garrison were put to the sword

See Wagener, Denkwurdigkeiten der Sfadf Rathenow (Berlin,

190V)

RATIBOR (Polish Raciborz), a town of Germany, in the

Piussian province of Silesia, pkasantly situated on the left

bank of the Oder at the point where the river becomes navig-
able, 13 m from the Austrian frontier and 97 m by rail S E.

of Breslau, on the main line to Oderberg Pop (1905) 32,690.
The most prominent buildings aie the handsome law-courts by
Schinkel and the imposing chateau of the dukes of Ratibor,

which occupies a commanding position on the right bank of the

Oder The town is the scat of v'anous industries, the thief

products of which are machmcry^ railway gear, iron wares,

tobacco, cigars, paper, sugar, furniture and glass '1 rade is

earned on in these and in coal, wood and agricultural produce,
wliile hemp and vegetables art largely grown m the environs.

Ratibor, which received mumtipal privileges in 1217, was
formerly the capital of an independent duchy, 380 sq m in

extent, which existed fiom 1288 to 1532, and afterwards passed
successively into the hands of Austiia and Prussia In 1821

a small mediate principality w^as formed out of the old lordship

of Ratibor and certain ecclesiastical domains, and was con-

ferred upon Victor Amadeus, landgrave of Hesse-Rotenburg,

a^ compensation for some Hessian t( rritory absorbed by Prussia.

lh( title of duke of Ratibor w'as revived in 1840 for his heir,

Prince Victor of Hohcnlohc-Schillingsfurst (1818-1893)
See A Wcltzcl, Geschtchte der Stadt nnd Herrschaft Ratibor (2nd

cd .
UatilKir, 1881)

RATIONALISM (from I^t rationalis, pertaining to reason,

fatio), a teim employed both in philosophy and in theology

for any system which sets up human reason as the final criterion

and chief source of know'ledge Such systems are opposed
to all doctrines which rest solely^ or ultimately upon external

authority
,

the individual must investigate everything for

himself and abandon any position the validity of w'hich cannot

be rationally demonstrated 'Ihe rationalist spirit is, of course,

coeval with human evolution
,

religion itself began with a
rational attempt to maintain amicable relations with unknown
powers, and each one of the dead religions succumbed before

the development of rationalist inquiry into its premises. But
the t(‘rm has acquired more special connotations in modern
thought In its commonest use it is applied to all who dec line

to accept the authority of the Bible as the infallible record of

a divine icvelation, and is practically symonymous with free-

thinking 'Phis type of rationalism is based largely upon the

results of modern histonral and an hacological investigation

The stc^ry of the Creation in the book of Genesis is shown,

from the point of view of chronology, to be a poetic or symbolic

account by the discovery of civilizations of much greater anti-

quity Again, the study of comparative religion (eg the study

of the Deluge (q v ), showing as it does that similar stones

are to be found in primitive literature, both Oriental and other)

has plated the Bible in c^ose relation with other ancient litcia-

turc The Bible, especially the Old Testament, is thus regarded

even by orthodox Christians from a rationalist standpoint.
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very different from that of the early and medieval Church.

Rationalism within the Christian Church differs, however,

from that which is commonly understood by the term, inas-

much as it accepts as revealed the fundamental facts of its

creed. Thoroughgoing rationalism, on the other hand, either

categorically denies that the supernatural or the infinite

—

whether it exist or not—can be the object of human know-
ledge (see Agnosticism), or else, in the mouth of a single person,

states that he at least has no such knowledge. In addition

to the difficulties presented by the Bible as an historical record,

and the literary problems which textual and other critics have

investigated, the modem freethinker denies that the Chris-

tianity of the New Testament or its interpretation by modern
theologians affords a coherent theory of human life and duty

Apart from the general use of the term for a particular attitude

towards religion, two more technical uses require notice
.

(i)

the purely philosophical, (ii) the theological.

(i) Philosophical rationalism is that theory of knowledge

which maintains that reason is m and by itself a source of

knowledge, and that knowledge so derived has superior

authority over knowledge acquired through sensation. This

view IS opposed to the vaiious systems which regard the mind
as a tabiila ra%a (blank tablet) in which the outside world as it

were imprints itself through the senses 1 he opposition between

rationalism and sensationalism is, however, rarely so simple

and direct, inasmuch as many thinkers {eg Locke) have ad-

mitted both scnsdtion and reflection. Such philosophies are

called rationalist or sensationalist according as they lay emphases
specially on the function of reason or that of the senses More
generally, philosophic lationalism is opposed to empirical

theoriC') of knowledge, inasmuch as it regards all true know-
ledge as deriving deductively from iundamental elementary
( oncepts This attitude may be studied m Descartes, Leibnitz

and Wolff. It is based on Descartes* fundamental principle

that knowledge must be clear, and ^eeks to give to philosophy

the certainty and denionstrativc character of mathematics,
from the a prion principle of which all its claims are denved
'I he attack made by David Hume on the causal relation led

directly to the new rationalism of Kant, who argued that it

was wrong to regard thought as mere analysis. A prion

concepts there are, but if they are to lead to the amplification

of knowledge, they must be brought into relation with em-
pirical data.

(ii) The term rationalism ’* in the narrow theological

sense is specially used of the doctrines held Dy a school of

German theologians and Biblical scholars which was prominent
roughly between 1740 and 1836 This lationalism within the

Church was a theological manifestation of the intellectual

movement known as the Enlightenment {Aujklarung), and
must be studied in do 56 connexion with the purely philosophical

rationalism already discussed It owed much to the English

deists, to the Pietistic movement, and to the French esprth

forts who had already made a vigorous attack on the super-

natural origin of the Scriptures. The crux of the difficulty

was the doctrine of the supernatural, the relation between '

revealed and natural religion. The first great rationalist leader i

was J S. Semler (^.e/.), who held that true religion springs from
the individual soul, and attacked the authority of the Bible m
a comprehensive spirit of criticism He ultimately reached a
point at which the Bible became for him simply one of many
ancient documents. At the same time he did not impugn the
authority of the Church, which he regarded as useful in main-
taining external unity. Among those who followed in Semler’s

path were Gruner Ernesti, J. D. Michaelis, Gnesbach, J G.
Eichhorn. This spirit was exhibited on the philosophical side

i)y Kant who in his Dte Religion tnnerhalb der Grenzen der

blossen Vernunft (1793) set forth his doctrine of rational

morality {Vernunftgla^en) as the only true religion. These
two great rationalist movements, the critical and the philo-
sophical, ultimately led to, or were aCcompanied by, the gradual
reduction of religion to a system of morals based at the most
on two or three fundamental religious principles. This is the

rationalism known as rationahsmus vulgaru, the period of

which IS practically from 1800 to 1833 Among its exponents
were Wegscheider, Bretschneider and H. E. G. Paulus (qq»v.).

The general attitude of German theology, however, became
gradually more and more hostile, and the works of Schleier-

macher, though m a sense themselves rationalist, renewed
the general desire for a positive Christianity. Hase*s Hutterus

Redtvwus, an exposition of orthodoxy in the light of modem
development, called forth a final exposition of the rationalist

position by Rohr. From that time the school as such ceased

to have a real existence, though the results of its work are

traceable more or less in all modern Biblical criticism, and its

influence upon the attitude of modern theologians and Biblical

critics can scarcely be overestimated.

See Standhn, Geschtchie dcs Rationahsmus (Gottingen, 1826)
,

Hasc*, Theologtsche btretlschriften in Gesammelte Werke, vm (i 8q2),
Ruckert, Der Rationahsmus (1859) ,

Tholuck, Vorgeschtchte des
Rat (1853-1861) and Geschichte des Rat (1865) ,

Ritschl, Christ
I chre von der Rechtfertigung, &c (1870), vol 1 ,

Btnn History of
Rationalism (1906) See also histones of philosophy and theology
in the 19th century, and the valuable article sv by O Kim m
Herzog-Hauck Realencyk xvi (1905)

RATISBONNE, LOUIS GUSTAVE FORTUNE (1827-1900),

French man of letters, was bom at Strassburg on the 29th of

July 1827. He studied at the school of his native town and at

the Coll'ge Henry IV in Pans He was connected with the

Journal des Debats from 185^ to 1876, became librarian of

the palace of Fontainebleau in 1871, and three years later to the

Senate Louis Ratisbonne’s most important work was a verse

translation of the Dtvina CommediUy in which the original is

rendered tercet by tercet into French. IJEnfer (1852) was
crowned by the Academy

;
Le Purgatoire (1857) and Le Paradts

(1859) received the prtx Bordin He is also the author of some
charming fables and verses for children La Comedie enfantine

(i860), Les Figures jeunes (1865) and others He was literary

executor of Alfred de Vigny, whose Destinies (1864) and Journal

d'un poete (1867) he published. Ratisbonne died in Pans on
the 24th of September 1900
RATITAE (from Lat. ratiSy a raft), the name given by B.

l\i^vx(tm{Ab}uAk
,
Berlin, 1812-1813

,
Phys A/ ,p. 259) to

the “flat-breasted birds,** in opposition to the Carinalac, or those

which normally possess a keeled sternum In thus dividing the

buds into two great equivalent groups, he was followed only

by C L Nitzsch (1829), T II. Huxley (1867), P L. Sclater

(1880), A. Newton (1884), R B Sharpe (1891), whilst in most
of the other numerous classifications the Ratitae (vicariously

named Struthiones, Cursores, Brevipennes, Proceres) were

treated as of much lower rank

A diagnosis covering all the Ratitae {struthio, rheoj casuartusy

dromaeuSj apteryx and the allied fossils dinomts and ae:pyornis)

would be as follows—(1) terrestrial birds without keel to the

Sternum, absolutely flightless ; (11) quadrate bone with a single

proximal articulating knob
; (111) coracoid and scapula fused

together and forming an open angle
,

(iv) normally without a
pygostyle

,
(v) with an incisura ischiadica

,
(vi) rhamphotheca

compound
,

(vii) without apteria or bare spaces in the plumage ;

(viii) with a complete copulatory organ, moved by skeletal

muscles.

The separation of the Ratitae from the other birds, and their

seemingly fundamental differences, notably the absence of the

keel and of the power of flight, induced certain authors to go
so far as to derive the Ratitae from the Dinosaunan reptiles,

whilst Archaeopteryx {qv) and the Cannatae were supposed to

have sprung from some Pterosaurian or similar reptilian stock.

Such vagaries require no refutation. But it is quite another

question, whether the “ Ratitae ** form a natural group. Sir

R. Owen was the first {Comp, Anal and Physiol of Vertebrates,

II 1866) to indicate that the various Ratitae might be referable

to various natural groups of the Carinatae. A. W. Forbes

likewise had doubts about them. B. Lindsay (P. Z. 5., 1885,

pp. 684-716, pis. lii-Iv
)
found vestiges of a keel m a young

rhea, find apteria m the embryonic ostrich, and she concluded

that they were descendants of birds which ongmally possessed



91

8

RATKE-
the power o£ flight. This has beea settled by M. Furbrmger
(Untersuckungen^ • « « iSSS>\ and there is now no doubt that

the absence cS the power ofc flight is a secondary, not primitive,

feature m the Ratitae as wcU as m the fl^htless bom fide

Cannatae, rg Dtdus, and penguins. It had already been
understood that the vanous genera of the Ratitae were the

representatives of so many different groups, each of which
was at least equivalent to ordinal rank, and that therefore, if

the Ratitae were still to be considered a natural group, this

common ancestry must be referred to a remote geological epoch.

Furbnnger, however, separated Apteryx with Dtnomts from the
rest, combining his “ Apteryges with Cryptun and Galli

as Alectorormthes, the latter being practically A. H Corrodes

Galliformes, of which his “ Struthiones ” form part together

with the Tinamidae or Cryptun Relationship of this other-

wise typically carinate, neotropical family with the Ratitae

had already been insisted upon by T H. Huxley
,

hence

his term Dromaeognatliae for the Cryptun L. Stejneger

{Standard NaL UtsL, iv., Boston, 1885) applied this term
m a new wider sense to all the Ratitae, and recently

W P Pycraft has revived this notion by his division of the

Ncornithes mto Drmnaco- and Neognathae. At any rate wc
begin to sec tliat some of the Ratitae, namely the Rheidae, may
possibly be an eariy and then much modified offshoot of such

of the Cannatae as are now represented by the Cryptun,
whilst m another part of the world, and at a much later time,

kiwis and moas have sprung from a somewhat more Galhform
stock, which points to adescent from a still undivided Galliform-

Tinamiform mass. Further, it is the opinion of competent
ornithologists that there is affinity of the Australian emeus and
casaowanes with the New Zealand moas and with the Malagasy
Aepyjomts, Strutfuo alone still stands aloof, possibly because

It IS the oldest and most specialized form. This genus was
already typically developed m late Miocene times, and with a
very wide geograplucal distribution (see Bird, Fos$tl)y but of

the aflhuties of the other mid- and early tertiary flightless birds

we know nothing, and it must be emphasized that we should

probably not be ^le to classify a truly ancestral Ratite, namely,

a bird, which is still to a certain extent carinate and not

yet ratite. It is impossible to give a satisfactory diagnosis of

such intermediate forms.

All the recent Ratitae still possess a considerable number of

rather prmutivc characters, eg. they are typically mdifugous

;

the simple structure of their neossoptiles
;

quintocubital

;

compound rhamphotbeca ; hcdorhinal nares irapcrviae ,
basi-

pterygoid processes ; simple articular facet of the quadrate

,

configuration of the palatal bones, including the large vomer

;

mcisura ischiadica , simple hypotarsus , the thigh muscles ,

the copulatory organ.

Wc restrict the origin of the Ratitae to that great branch of

still primitive Cannatae which after separation of the Ratitae,

has further developed mto tlie legion of the Alectoromorphae,

notably Tinami- and Galliformes, together with still low Grui-

formes (see Bird, Classification), From such a rudss indiges--

toque moleSy after it had attained an almost world-wide dis-

tribution, have ansea the various Ratitae, independently at

vanous epochs and in vanous countries Most of them are

now restricted to widely separated countries of the southern

hemisphere. Although loss of flight (correlated with more or

less reduction of the wmgs and the stemaJ keel, and often com-
pensated by stronger hmd limbs) has occurred:, and is still taking

place m vanous groups of birds, it is quite impossible that a new
Ratite can still come mto existence, because the necessary

primitive substratum, whence arose the true Ratitae, is no
longer available Consequently we are justified in retaining
'' ^dtae ’’ in our crassificatioii, although they are a hetero-

geneousv not strictly monophyletic, assembly. (H F G

)

BAIKK (Ratcsuus), WOLFQAHO (1571-1635), German
educationist, was b<»m at Wilater^ Hobtemy cm. the t8th cd

October 1:571, and educated at the umverMty of Rostock.
His; systems ed education was based upoa Baeon’s phdoiiQphy,
the prmqpie* being that .of proceeding from things tO/ naines/^

-RATON
from the particular to the general, and from the mother tongue
to foreign languages. In 1618 he opened schools at Augsburg
and elsewhexe, but at Kothen difficulties with the clergy led to

his imprisonment for eight months, and after starting another
school at Magdeburg m 1620 which faded, he became a wanderer
and died at Erfurt on the 271!! of April 1635 His ideas were
far in advance of his time, but he lacked executive ability

RATLAM (or Rutlam), a native state of central India, m the
Malwa agency. Area, 902 sq. m. Its territory is closely

interlaced with that of Sailana. It is held as tributary to

Smdhia, but m 1819 an arrangement was. made by which
Sindhia engaged never to send any troops mto the country or
to interfere with the internal admmistration, and in 1861 the

tribute was assigned to the British government m part payment
of the Gwalior contingent The population in 1901 was 83,773,
showing a decrease of 6 % in the decade ; estimated revenue,

£34,000 ,
tribute, £2850. The chief, whose title is raja, is a

Rahtor Rajput of the Jodhpur family. The thief Sujjan

Singh succeeded in 1893, and attained full powers in 1898 The
town of Ratlam is 1577 ft. above sea-level. Pop (1901) 36,321.

It is a junction on the Rajputana-Malwa railway, and an
important centre of trade, especially m opium.

RATNAGIRI, a town and district of British India, in the

southern division, of Bombay. The town is on the sca^oast,

136 m. S of Bombay Pop. (1901) 16,094. A leading industry

IS the sardine fishery, which usually takes place in January and
Februaiy, and engages fleets of canoes.

The District of Ratnagiri has an area of 3998 sq. m. It

forms a strip between the western Ghats and' the sea, and its

general character is rugged
;

nearly all the fertile land lies on

the banks of the streams which intersect the country. The
coast, about 150 m. m length, is almost uniformly rocky and
dangerous. At intervals of about 10 m. a river or bay opens,

sufficiently large to form a secure harbour for native craft, and
the promontories at the river mouths arc almost invariably

crowned with the rums of an old fort The rivers and creeks

are generally navigable for about 20 m , and afford facilities for

a coasting trade. At the beginning of British rule there were

no roads, and traffic was confined to pieces where there was
water carriage , but a network of roads has been made, opening

communication by hili passes with the Deccan. Ratnagiri

formed part of the dominions of the peshwa, and was annexed
by the British government in 1818 on the overthrow of Baji

Rao. In 1901 the population was 1,167,927, showing an
iicrease of 6 % m the decade. Ratnagiri is the home of the

influential class of Chitpavan Brahmans. It also supplies

factory hands to Bombay and sepoys to the native army.

RATRAPURA {t e “ The City of Gcn)s ^’)> the chief town in

the province of Sabaragamuwa, Ceylon. It is the centre of a
long established industry m digging for precious stones—rubies,

sapphires, cat’s-eyes, dec lliere is also much rice and fruit

cultivation and planting of tea in the district. Pop, of town

(19Q1) 4084 ;
of district 132,964.

RATON, a city and the county seat of Colfax county, New
Mexico, U.S A ,

in the N E part of the state, and about

193 ro. by rail N.E. of Santa Fe, Pop. (1890) 1235 ; (1900)

3540 (337 foreign-bom), (1910) 4539. Raton served by the

Atchison, Topeka & Santa Fd, the Saint Louis, Rocky Mountain

& Pacific, and the Santa F^, Raton & Eastern railways. The

city hes immediately W. of the Raton Mountains, from which it

derives its name, and has an elevation of 6400-6650 ft. above

the sea. Among its institutions are a miners^ hospital, main-

tained by the state, and a picturesque public park. The
city hes within the Raton coal field, a southern continuation of

the field of the same name in Colorado, and the richest coal-

produemg area in New Mexico. In 1907 70 % of the total coac’

product of New Mexico came from Colfax county, m which this

field IS situated. Ores of gold, silver and tead have been mined

m Golfax county. South and east o£ the city there i$ good

farming kuad. ^ton » a'place of railway origm, and owes its

development to its extensive ratiwuy shope, as well as to the

pnixtmity of mines, it was incorporated m 189^1,
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RATRAMNUS (d. c, S6S), a theological controversialist of

the seccmd half of the 9th century, was a monk of the Benedictine

abbey of Corbie near Amiens^^ but beyond this fact very little

of his history has been preserved. He is best known by his

treatise on the Eucharist {De corfore et sanguine Domini hber)^

m which he controverted the doctrine of transubstantiation

as taught in a similar work by his contemporary Radbertus

Paschasius. Ratramnus sought in a way to. reconcile science

and religion, whereas Radb^tus emphasized the miraculous.

Ratramnus's views failed to find acceptance
,

their author was
soon forgotten, and, when the book was condemned at the

synod of Vercelli m 1050, it was described as having been
wntten by Johannes Scotus Erigena at the command of Charle-

magne. In the Reformation it again saw the light
;

it was

puWished in 1532 and immediately translated. In the con-

troversy about ekctioii, when appealed to by Charles the Bald,

Ratramnus wrote two books De praedestinalione Det, m which

he maintained the doctrine of a twofold predestination ; nor

did the fate of Gottschalk deter him from supporting his view

against Hincmar as to the orthodoxy of the expression “ tnna

Deltas ” Ratramnus perhaps won most glory in his own day
by his Contra Graecorum opposita, in four books (868), a valued

contribution to the controversy between the Eastern and
Western Churches which had been raised by the publication

of the encyclical letter of Photius in 867. An edition of De
corpore et sanguine Domtnt was published at Oxford m 1859

See the article by G Stcitz and Hauck in Hauck’s Realency-

kloi)ddt0 fUr protest Theologte, Band xvi (Leipzig, IQ05)
,
Naegle,

Ratramnus und die heiltge EuchartsHe (Vienna, 1903), Schmtzcr.

Berengar von Tours
,
and A Hamack, History of Dogma, v

, pp
309-322 (1894-9)

RATTAZZI, URBANO (1808-1873), Italian statesman^ was
born on the 29th of June 1808 at ^essandria, and from 1838
practised at the bar. In 1848 he was sent to the chamber of

deputies in Turin as representative of his native town. By
his debating powers he contributed to the defeat of the Balbo
ministry, and for a short time held the portfoho of public in-

struction
,

afterwards, m the Gioberti cabinet, he became
mirUstcr of the interior, and on the retirement of the last-named

in 1849 he became practically the head of the government.

The defeat at Novara compelled the resignation, of Rattazzi

m March 1849. His election as president of the chamber m
1852 was one of the earliest results of the so-called “connubio”
with Cavour, 1 e the union of the moderate men of the Right
and of the Left

,
and having become minister of justice in 1853

he carried a number of measures of reform, including that for

the suppression of certain of the monastic orders. During a
momentary reaction of pubhc opinion he resigned office in 1858,

but again entered the cabinet under La Marmora in 1859 as

minister of the interior. In consequence of the negotiations

for the cession of Nice and Savoy he again retired in January
i860. He was entrusted with the formation of a new ministry

m March 1862, but in consequence of his policy of repression

towards Garibaldii at Aspromonte he was driven from office

m the following December. He was again prime minister in

1867, from April to October. He died at Frosmone on the 5th

of Tune 1873. His wife, whom he married in 1863, was a remark-

able woman. She was the daughter of Sir Thomas Wyse, British

plenipotentiary at Athens, and Laetitia Bonaparte, niece of

Napoleon I. Born m Ireland m 1833^ she was educated in Paris,

and in 1848 married a rich Alsatian named Solms; hut the pnnee-
president refused to recognrae her, and m 1852 she was expeHed
from Paris. Her husband died soon after

;
and calling herself the

Princesse Mane de Solms, she spent her tune in various lashum-
able places and dabbled in literature, Eug^e Sue amd Frangois

I^nsard being prominent in her court of admirers. She pub^
hshed Les Ckanis de VextUe (1859) and some novels. After

Rattaazi’s death, she mamed (1877) a Spaniard named Rute

;

she diedm February X902. •

See Mkdame Rattazzi, Rattazzi et son temps (Paris, z88i)
;
Bolton

Kmg, History of IMian Unity (London, 1899)

RATTLBSNAKE*. Rattlesnakes are a small groupi of the
sub-family of pit-vipers (Crotahnae, see' Snaklks

; Vtpertdae)^

characterised/ by a tail which terminatesj m a cham of homy,
loosely connected rings, the so-called ** rattle.” The ‘‘ pit

”

by which the hunily is distinguished from the ordinary vipers

IS a deep depression m the integument of the sides of the snout,

between the nostrils and the eye ; its physiological function
IS unknown The rattle is a comphcal^A and highly specialized

organ, developed from the sinsple conical aeak or epidermal
spine, which m the majority snakes forms the termination
of the general integument of the tail The bone by which the
root of the rattle is supported consists of the last caudal verte-

brae, from three to eight in number, which are enlarged^ dilated,

compressed and coalesced (fig j, This bone is covered

ff

Fig I —Rattle of Rattlesnake (after Czermak)

I Catidal vertebrae, the last coalesced in m single bone a
2 End of tail (rattle removed) ; cuticular matnx covering
terminal bone 3. Side view ot a

j
e and- d the oldest, a and

b the youngest joints. 4 A rattle with joiirK disconnected
,
x fits

into 6 and is covered by it
,

z into d m like manner

with thick and vascular cutis, transversely divided by two
constrictions into three portions,, of which the proximal is

larger than the median, and the nedioi much lar^ than the

distal. This cutKufcir portion constitutes the matrix of a homy
epidermoid covering which closely fits, the shape o£ the under-

lying soft part and fe the beginning of the rattle^as it appears

m young rattlesnakes before they have shed their skin for the

first time When the period of a renewal of the skin approaches

a new cohering of the extremity of the tail is formed below

the old one, but the latter, instead of being cast off with the

remainder of the epidermis, is retained by the posterior swelling

of the end of the tail, forming now the first loose joint of the

rattle Thw process is repeated on succeeding moulticigs

—

the new joints being always larger than< the old ones as kmg as

the snake grows. Perfect rat^ therefore taper towards the

pomt, but generally the oldest (terminal) jomts wear away m
time and are lost. As tattksnaies shed thcir skm& more than

once every year, the number oi jomts of the rattle does not

indicate the age of the animal but the number of exuviations

whidi It has undergone. The laigest rattle m the British

Museum has twenty-one joints. Ilie rattle consists thus of

a variable number of dry, hard, homy cup-shaped joints,

each of which loosely grasps a portion of the preceding, and all

of which are capable of being sf^en agamt each other. If the

interspaces between the joints are filled with water, as often

happens m wet weather, no noise can be produced. The motor
power hes in the lateral musdesi of the tail, by which a vibratory

motion is communicated to the rattle, the noise produced being

similar to that of a child’s rattle and perceptible at a distance

of from TO to ao yds.

The habit of agitating the taitis>notpecuGar to the; rattlesnake,

but has been observed in other venomous and innocuous snakes

with the ordinary tail, under the influence of fear or anger. It

IS signi^cant that the tip of such snakes is sometimes rather

conspicuously coloured and covered with peculiarly ijuxiified
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scales, notably in Acanthophis. The use of such a tail probabl)

consists m attracting or fixing the attention of small animals,

by slightly raising and vibrating the tip. The rattle no doubt

acts as a warning, every snake preferring being left alone to

being forced to bite. Many a man has been warned in time by
the shrill sound, and this principle applies undoubtedly to other

Fig 2 —Rattlesnake {Crotalas adamanteus s dtmssus)

mammals Moreover, rattlesnakes are rather sluggish, and
comparatively not vicious First they try to slink away

,

when overtaken or cornered they use every means of frightening

the foe by swelling up, puffing, rattling and threatening atti-

tudes ;
it IS as a rule not until they are touched, or provoked

by a rapid movement, that they retaliate, but then they strike

with fury. They are viviparous, and as destroyers of rats, mice

and other small rodents they are useful. The surest way of

clearing a ground of them and any other snakes is to drive in

pigs, which are sure to find and to eat them, without harm to

themselves They inhabit localities to which the sun has free

access, praines, rough stony ground, &c Specimens of 5 ft

in length are not rare. Formerly common in the eastern parts

of tlie United States, and still so in thinly inhabited districts,

rattlesnakes, like the vipers of Europe, have gradually sucaimbed
to the persecution of man.

Rattlesnakes arc confined to the New World North-Amcrican
authors distinguish a great number of different kinds, S W Carman

Reptiles and Hatrachians of North America," Harvard Mus
Zool Mem , 188^, 4 to) enumerating twelve species and thirteen
additional varieties E D Cope has split them into twenty

,
but

all these species or varieties fall into tno groups One, Sistrurus,

has the upper side of the head covered with the ordinary nin^, shields

,

only tl\rec species, of comparatively small size, m North America

(^ibtrurus mthartus from Floiida to Sonora
, S catenatus m many

of the middle states of the Union, and elsewhere, as far north as
Michigan

,
5 ravus in Mexico)

The second group forms the genus Crotalus, in which the shields
between and behind the eyes arc broken up and replaced by small
scales Ihis genus ranges throughout the United Stales through
Central and South America into Patagonia, but is not represented
on any of the West Indian islands C horndus, with the tail uni-
formly black, from Maine to Kansas and Louisiana to Flonda
C adamanteus, tail light, with black crassbands, body with a hand-
some pattern of rhombs with lighter centres and yellowish edges

,

chiefly south-eastern states, to Arizona and Mexico
,

the laigcst
of rattlers, giants of 8 ft in length having been recorded C con-
fluentus, tail uith brown or indistinct bands, with a continuous
senes of large brown or reddish rhomboidal spots on the back

,

Texas to California C cerastes, with a pair of horns abo\e the
^cs

,
the " sidewinder ** ot Arizona and California to Nevada

C ternficus, easily distinguished by the possession of three pairs
of symmetrical shields on the top of the muzzle, ranging from Arizona
into Argentina It is the only kind of lattksnake m Central and
South Amciica C tnscrxatus, a small species, with a feebly
developed 1 attic, on Mexican mountains, on the pic of Orizaba
up to 12,500 ft (St G M

,
H F G

)

RAU, KARL HEINRICH (1792-1870), German political

economist, was born at Erlangen on the 29th of November 1792
He stueiicd from 1808 to 1812 at the university there, where he
afterwards remained as a Pnvaidozent In 1814 he obtained
the pri/c offered by the academy of Gottingen for the best

treatment of the question how the disadvantages arising from
the abolition of trade gilds might be removed Ills memoir,
greatly enlarged, was published in 1816 undci the title XJher das

/unjtwesen und die holgen seiner Aujhebung In the same
year appeared his Pnmae lineae historiae poliitces In 1818 he
became professor at Erlangen In 1822 he was called to the

chair of political economy at Heidelberg, where the rest of his

lile was spent, in the main, in teaehing and research He took
some part, however, in public affairs in 1837 he was nominated
a member of the first e hamber ol tlie duchy of Baden, and in

1851 he was one of the commissiemcrs sent to England on the

part of the Zollvcrein to study the Industiial Exhibition. A
result of this mission was his account of the agricultural imple-

ments exhibited at London {Die landxvtrih^chajtlichen Gerathe

der Londoner Aussiellung, 1853) He was elected a correspond-

ing member of the French Institute in 1856 He died at

Heidelberg on the i8th of March 1870

His principal work is the Lehbuch der politischen Okonomte

(1826-37), an encyclopaedia of the economic knowledge of his

time, written with a special view to the guidance of prac-

tical men The three volumes are respectively occupied with

(i) political economy, properly so called, or the theory of

wealth, (2) administrative science {Volksxvirthschajtspohlih) and

(3) finance. The two last he recognizes as admitting of varia

tions m accordance with the special circumstances of different

countries, whilst the first is more akin to the exact sciences, and
isin manyrespects capable of being treated, or atleast illustrated,

mathematically This threefold division marks his clos(‘

relation to the older German cameralistic writers, with whos<‘

works he was familiarly acquainted It is a consequence m
part of his conformity to their method and his attention to

administrative applications that his treatise was found peculiarly

adapted for the use of the official class, and long maintained its

position as their special text-book He was the economic
teacher, says Roscher, of the well-governed middle states of

Germany from 1815 to 1848. The book has passed through
many editions

,
in that of 1870 by Adolf Wagner it was trans-

formed into a new book.

In the earlier part of his scientific life Rau tended strongly

towards the relative point of view and an historical method m
economics, but he never actually joined the historical school.

To the end he occupied a somewhat indeterminate position with

respect to that school
;
on the whole, however, he more and more

subordinated historical investigation to immediate practical

interests, and in his economic politics moved in the direction of

limiting rather than extending the sphere of state action. His

general merits are thoroughness of treatment, accuracy of state-

ment, and balance of judgment , he shows much industry in the
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collection and skill m the utilization of statistical facts ; and his

exposition is orderly and clear.

Besides the publications already mentioned, he was author of

the ioWovfmg x-r^Ansichten d^r Volhsmrthschaft, 1821; Malthus
und Say liber die Ursachen der jetztgen HandeU&tochung, 1821

,

Grundnss der Hameralwtssenschaft oder Wtrihschaftslehre, 1823,
fiber die Kameralmssenschaft, Entwickelung thres Wesens und threr

Thetle, 1825
,

Obey die Landwirthschaft der Rhetnpfalz, 1830 ,
and

Ge^chtchte des Pfluges, 1845
Rau founded m 1834 the Archtv der polUtschen Okonomie und

Polizetwissenschaft, m wluch he wrote a number of articles, after-

wards issued m separate form amongst them may be named those

on the debt of Baden, on the accession of Baden to the Zollverein,

on the cnsis of the Zollverein in the summer of 1852, on the American
banks, on the English poor law, on List’s national system of political

economy and on the minimum size of a peasant propertj'

RAUCH, CHRISTIAN DANIEL (1777-1857), German
sculptor, was born at Arolsen in the principality of Waldeck on

the 2nd of January 1777 His parents were poor and unable to

place him under effident masters His first instructor taught

him little else than the art of sculpturing gravestones, and
Professor Ruhl of Cassel could not give him much more A
wider field of improvement opened up before him when he

removed to Berlin in 1797 , but he was obliged to earn a

livelihood by becoming a royal lackey, and to practise his art m
spare hours Queen Louisa, surprising him one day in the act of

modelling her features in wax, sent him to study at the Academy
of Art Not long afterwards, m 1804, Count Sandrecky gave
him the means to complete his education at Rome, where

William von Humboldt, Canova and Thorwaldscn befriended

him Among other works, he executed bas-reliefs of “ Hippo-

lytus and Phaedra, “ Mars and Venus wounded by Diomede,’’

and a “ Child praying” In 1811 Rauch was commissioned
to execute a monument for Queen Louisa of Prussia. The
statue, representing the queen in a sleeping posture, was
placed in a mausoleum in the grounds of (^harlottenburg, and
procured great fame for the artist The erection of nearly all

public statues came to be entrusted to him. There were, among
others, Bulow and Scharnhorst at Berlin, Blucher at Breslau,

Maximilian at Munich, Francke at Halle, Durer at Nuremberg,
Luther at Wittenberg, and the grand-duke Paul Frederick at

Schwerin At length, in 1830, he began, along with Schinkel

the architect, the models for a colossal equestrian monument at

Berlin to Frederick the Great. This work was inaugurated with

great pomp in May 1851, and is regarded as one of the master-

pieces of modern sculpture. Princes decorated Rauch with
honours and the academics of Europe enrolled lum among their

members A statue of Kant for Konigsberg and a statue of

Thaer for Berlin occupied his attention during some of his last

years
,
and he had just finished a model of “ Moses praying

between Aaron and Hur ” when he was attacked by his last

illness. He died on the 3rd of December 1857.

RAUCOURT, MLLE (1756-1815), French actress, whose
real name was Fran^oise Mane Antoinette Saucerotte, was
born in Nancy on the 3rd of March 1756, the daughter of an
actor, who took her to Spam, where she played in tragedy at the
age of twelve. By 1770 she was back in France at Rouen, and
her success as Euphemie in Belloy’s Gaston ei Bayard caused

her to be called to the ComWie Fran^aise, where in 1772 she

made her debut as Dido She played all the classical tragedy

parts to crowded houses, until the scandals of her private life

and her extravagance ended her popularity In 1776 she

suddenly disappeared. Part of the ensuing three years she was
m prison for debt, but some of the time she spent in the capitals

of northern Europe, followed everywhere by scandal. Under
protection of the queen she reappeared at the Theatre Fran9ais

m 1779, and renewed her success in Phedre, as Cleopatra, and
a^l her former roles. At the outbreak of the Revolution she

was imprisoned for six months with other royalist members of

the Com^die Fran^aise, and she did not reappear upon that

stage until the close of 1793, and th^n only for a short time.

She deserted, with a dozen of the best actors m the corppany,
to found a rival colony, but a summons from the Directory

brought her back in 1797. Napoleon gave her a pension, and

in 1806 she Was commissioned to organize and direct a company
that was to tour Italy, where, especially in Milan, she was
enthusiastically received. She returned to Pans a few months
before her death on the 15th of January 1815. Her funeral

was the occasion of a not. The clergy of her pansh having
refused to receive the body, the crowd broke m the church
doors, and were only restrained from further violence by the

arriv^ of an almoner sent post-haste by Louis XVIII. She is

buried at P4re Lachaise.

RAUDNITZ (Czech Roudntce nad Labem), a town of Bohemia,
Austria, 44 m. N. of Prague by rail. Pop. (1900) 7986, mostly
Czech It is situated on the Elbe, and its chief attraction

lies m the interesting and valuable collections in its chateau,

which has belonged to the princely family of Lobkowitz since

the beginning of the 17th century Ihese include a library

with a large number of the earliest specimens of prmting and
valuable MSS., together with a series of pictures from the
time of Charles V. to the Ihirty Years’ War. In 1350 Cola di

Rienzi, the lost of the tribunes,” was confined by the emperor
Charles IV in the castle, which occupied the site of the present

chateau, previous to his despatch under arrest to the pope at

Avignon, In 1184 Raudnitz is mentioned as belonging to the

see of Prague. The title of duke of Raudnitz was conferred on
the head of the family of Lobkowitz by the emperor Joseph II,

in 1786.

RAUMER, FRIEDRICH LUDWIG GEORG VON (1781-1873),
German historian, was born at Worlitz in Anhalt on the 14th of

May 1781 His father (d 1822), as Rammerdtrekior m Anhalt,
did excellent service to agriculture. After studying at the

Joachimsthal Gymnasium, Berlin, and at the universities of

Halle and Gottingen, Raumer began to practise law, and rose

m the civil service under Hardenberg, the chancellor. He was
made a professor at the university of Breslau m i8it, and
m 1819 he became professor of political science and history

at Berlin, holding the chair until 1847, giving pccasional

lectures until 1853 In 1815 he had earned on historical investi-

gations m Venice, and m the two following years he had
travelled in Germany, Switzerland and Italy In 1848 he was
elected a member of the German parliament at Frankfort,

where he associated himself with the right centre, supporting

the proposal for a German empire under the supremacy of

Prussia
,
and he was one of the deputation which offered the

imperial crown to Frederick William IV After the break-

down of the German parliament, Raumer returned to Berlin,

where he was made a member of the first chamber of the Prussian

parliament. He died at Berlin on the 14th of June 1873.

Rdumer’s style is direct, lucid and vigorous, and in his day
he was a popular historian, but judged by strictly scientific

standards he does not rank among the first men of his time.

His first \vork, published anonymously in i8o6, was entitled

Seeks Dtaloge uber hrteg und Handel This was followed by Das
hrUische Besieuerungssystem (1810), Handhuch merkwUrdxger Stellen

aus den lateimschen Geschtchischretbern des Mtilelalters (1813),
Herbstretse nach Venedtg (181O) and other books. His most famous
works are Ge^chtchte der Hohenstaufen und threr Zett (1823-25 ,

5th ed , 1876) and Geschichte Europas sett dent Ende des ijten Jahr-
hunderts (1832-50) In 1831 appeartd Brtefe aus Pans und Frank-
retch %m Jahre /Sjo and Bnefe aus Pans zur Frlduterung der
Geschtchte des j6ten und j^en Jahrhunderts He went to England
in 1835, to Italy m 1830 and to America in 1843, and these visits

led to the publication of vanous works

—

England tn 1835 (1836),
Beitrdge zur neuem Geschichte aus dent BrtHschen Museum und Retchs-

archive (1836-39), Italien, Betlrage zur henntmss dieses Landes
(1840), Dxe Ve^etmgien ^aaten von Nordamenka (1845) Among
his later books may be mentioned Anitquansche Brtefe (1851),
Histonsch pohtisehe Brtefe Uber dxe geselhgen Verhdltntsse der Men-
schen (i860), Lebensennnerungen und Brtefwechsel (1861) and Hand-
huch zur Geschtchte der Literatur (1864-66) In 1830 Raumer
began the Htstonsches Taschenbttch published by Brockhaus, which
from 1871 was continued by Riehl

RAUPACH, ERNST BENJAMIN SALOMO (1784-1S52),

German . dramatist, was born on the «ist of May 1784 at

StraupiU) near Liegnitz m Silesia, a son of the village pastor.

He attended the gymnasium at Liegnitz, and. studied theology

at the university of Halle. In 1804 he obtained a tutorship
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In St Petersburg, He preached at times in the Gtentian

Lutheran chubchy wote his first tragedies, and m 1817 was
appointed professor of' German literature and history at a
traimng college m connexion with the university. Owing to

an outburst of jealousy against Germans m Russia, culmiriating

in police supervision', Raupach left St Petersburg in 1S12 and
undertook a journey to Italy The literary fruits of his travels

acre Htrsehtefizds Bnefe aus und ^uber liahm (1823). He
next visited Weimar, but, being coldly received by Goethe,

abandoned his idea of living there and settled in 1S24 in Berlin

Here he spent the remainder of his life, Writing for the stage,

v/hich for twenty years he greatly influenced, if not wholly

controlled, in the f^ussion capital He died at Berlin on the

i8th of March 1852
Raupach was a prolific writer of both tragedies and comedies

,

of the former. Die FmsUn CJmivunsky (1818), Der Liebe /Am-
berkrets (1824), Du Letbetgenen, oder Istdor urul Olga (1826),
Rafaele (1828), Def Ntbelungenhort (1834) and EHe Schule des

Lebem (1841)} and of the latter Die SMeuhhandler (1828) and
Der Zeitgeist (1830) are pieces which have enjoyed great popu-
larity owing to their skilful dramatic handling. On the other
hand, the historical dramas with which his name ih chiefly

associated, Die Hohensiaujen (1837-38), a cyclus of 15 dramatic
pieces founded on Friedrich von Riuimer’s Geschickie der Hohen-
staujen, as also the trilogy Cromwell (1841-44), arc superficial

in treatment. > Raupach had a great knowledge of theatrical

efiect and situatiorts, but ht contorts historical facts in order

to suit his pc^ticai hobby, which was the separation of church
and states

Kaupach’s collected dramas appeared under the title Dramatische
IVerAe ertts/et CaUumg (16 vols , 1830-43) and DTiunatische Werke
konH<ichiY Gattung (4 vote, 1S29-35). For hia Hfo see Pauline
Raupach, Raupach^ erne btofraphtsche Sktzze ^853) ,

also K
Goedeke, Grundrtss^ zur Geschtchte der detU$chen thchiung, 2nd cd
(i()o5), vol viu

, pp 646-668

RAVAIIXAC, FRAN5OIS (1578-1610), the assassin of

Henry IV. of France, was born near Angoul^me. He was of

humble origin and began life as a valet de chambrcy but aftcr-

w ards became a lawyer and also teacher of a school After
having been imprisoned by his creditors, he sought admission

to the recently founded order of Feuillants, but after a short

probation was dismissed as a visionary. An apiplication for

admission to the Society of Jesus was equally unsuccessful in

1606 His disappointments fostered a fanatical temperament,
and runvours that the king was intending to make war upon
the pope suggested to him the idea of assassination, which he

carried out on the 14th of May 1610 In the course of his trial

he v>as frequently put to the torture, but persistently (and it is

now believed truly) denied that he had been prompted by any
one or had any accomplices Sentence of death was carried out
on the 27th of May following.

Sec Julea I/>iseteur, RavatUac et ses complices (1873), and E
Lavisse, Histovre de France, tome vi (Pans, 1905)

RAYAISSON-MOLLIEns, JEAN GASPARD F^LIX (1813,-

1900), French philosopher and archaeologist, was born at Namur
on the 23rd of October 1813. After a successful course of study

at the Colf^e RoWin, he proceeded to Munich, where he attended
the lectiires of SqhdUng, and took his degree in philosophy

m 1836 In the following year he published the first volume of

his famous work Essai sur la mkaphysique d^Artslote, to which
in 1846 he added a supplementary vohime This work not
onl> criticizes and comments on the theories of Aristotle and
the Peripatetics, but also deduces from them a modem philo^

sophic^t systemi In 18 <58 he received the degree of doctor,

am} bei^me professor of philosophy at Rennes. From 1840
he was ihspector-gqneral of public U^^rapes, and in i860 became
inspector-general in the department of higher education. lie

waa aliioia memb^ of Academy; arid of rith'Afcadrfmy o#Mdtal
and Political Science, and curator of the Depaitmenl of Anti-
quiucs at the LoUvre (from 1870). He died in Pans on the
x8th of May i960 In, philosophy, hewas one of 'the achool of
Cousin, vclth uphom, however, he was at issue in many important

points. The act of consciousness, according to him, is the basis
of all knowledge These acts of consciousness are maiufesta-

tions of will, which is the motive and creative power of the
intellectual life. The idea of God is a cunailative intuition

given by all the vanous faculties of the mind', m its observation
of harmony in nature and m man. This theory had considerable

influence rn speculative philosophy m France during the later

years of the 19th century

Ravaisson’s chief philosophical works are^ "Lcs Fragments
philosQphiques ^de Hamilton (m tJie Uevue des Deux Mondes,
Novemtxir^ 1840) ;

Rapbvrt sur U stoict^me (1851) ,
La Phtlosophie

en France au dix-neuvxlme stdclc (1868 ,
3rd ed.. 1S89)

,
Morale et

mHaphystque (1893) Emineiit as a philosopher, Ravaisspn was
also an archaeologist, and contiibutcd artickjl on ancient sculpture
to the Revue Archdologtque and tlie MSmotres de VAcadimte des
InscnpHons In 1871 he publi&lied a monograph on the^Veno3>of
Mik),

bee Renouvxer, in VAnnte ^htlosophtque (Paris, 1868) ,
I>awriac,

‘^Ravaisson philosophc pt critique*' {La CrTitque phtlosophique, 1885,
vol it

)

BAVANASTRON, an Indian stringed instrument played with

a bow, used by v/anclerin^ pilgrims. A Hindu tradition affirms

that the musical lx)w was invented before 3000 b c, by Ravanon,
king of Ceylon, and that the instrument for which he invented

it was named after him Ravanastron ^ Judging from precedent,

it IS probable that the ravanastron of the present day has

changed little, if at all, for many centuries It consists of

half a round gourd, over which is fixed a sound-board of skin

or parchment
,

to this primitive body without incurvation 1$

attached a neck about twice the length of the body The strings

arc either one or four in number, the pegs being set m the sides

of the neck The bridge is primitive and either straight or

slightly arched, so that m bowing more than one string sounds

at once

The ravanastron i» regaruLd by some writers as the first ancestor
of the violin, on account of the alleged invention of the bow for use
with it This theory cart only be accepted by those who consider
the bow, which after all W{i8 common to such mferior instruments
as the rebec, as of paiamount importance, and the structural features
of the instrument itself, the box sound-chest wuth ribs, which have
always belonged to the most artistic types of instruments, such as
the citham and the guitar-fiddle, as of secondary importance

(K S)

RAVELLO, a village of Campania, Italy, m the province of

Salerno, about 3 m N N E of Amalfi by road, 1227 ft above
scadevel It commands a magnificent view Pop (1901)

1851. The history of Ravello cannot he traced beyond the

9th century In the nth it was called Rebellum, because

it refused to acknowledge the sovereignty of Amalfi, and in

the 13th, when at the height of its prOsi^nty, it had 36,000

inhabitants The Palazzo Rufolo, begun m the nth century,

has two lofty towers and beautiful Sairaccnic decoration in

the courtyard The ex -cathedral of S Pantaleo, almost

entirely modernized, has fine bronze doors by -BArisamis' of

Tram (1179), and two pulpits m Costnatesque worki* The
larger, supported by six columns resting on the hacks ot lions,

was made m 1272 by Nicolaus of Foggia; the bust dver' the

entrance to it is said to be a portrait of Sigilgaita Rufold. The
smaller, of the same date, is simpler, and has curious Hcpre-

sentatiorts of J^onah and the whale ITie parwh church of

S Giovanni m Toro, sj^otlt by restorations in the rSth century,

contains a splendid pulpit m Cosmutesque work, supported on

four pillars, and in the crypt some 14th-century frescoes^. In

front of it is the porch of the Palazzo del? AffliCto, composed

of aricient fragments. S. Maria Immacolata is another Roman-
esque church.

See A Avena, Monumenti delV Arte Meridiondle (Naples, 1902), i.

349 sqq.

RATIN' (O.E. hrcejftf Icel. hrajHy Ban. rwtiy Du. Raa)^

Ger. Robe), the largest dt the bird^ of the ordfer Passeres; and

a member of the family Corvidae, probably the most highly

developed of aB birds. Quick-sight^, Sagacious and’ bold, the

ravtn ptoys on the spoils of fishers ^nd hunters, as alSO'on weakly
‘ An iUustratidn appears In ^onneraPs Voyaps Indes orien-

idles (PhHs, rSo6), vel i 18^2.
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animals among flocks and herds< A sentiment of veneration

or superstition has from remote ages and among many races

attached to it. The raven is associated with vanous characters

of history, sacred or profane-—Noah and Eliiah, Odin and
Flokki, the last of whom by its means discovered Iceland.

It is said to have played its part in the mythology of the Red
Indian ; and it has often figured in prose and verse, from the

time of Shakespeare to that of Poe and Dickens. Superstition

has been generally succeeded by persecution, which m many
districts has produced extirpation

The raven breeds very early in the year, in England resorting

to Its nest, which is usually an ancient if not an ancestral

structure, about the middle or towards the end of January.

Therein are laid from five to seven eggs of the common Corvine

coloration (see Crow), and the young arc hatched before the

end of February. In more northern countries the breeding

season is naturally delayed, but everywhere this species is

almost, if not quite, the earliest breeder The raven measures

about 26 in. in length, and has an expanse of wing consider-

ably exceeding a yard Its bill and feet are black, and the same
may be said of its whole plumage, but the feathers of the upper

parts as well as of the breast are glossy, reflecting a bright

purple or steel-blue. The species (Corvus corax) inhabits tlie

whole of Europe, and the northern if not the central parts

of Asia
,
but m the latter continent its southern range is not

well determined. In America it is, or used to be, found from
the shores of the Polar Sea to Guatemala if not to Honduras,

but IS said hardly to be found of late years m the eastern part of

the United States. In Africa its place is taken by three allied

but well-differentiated species, two of which {Corvus uvtbrtnm,

readily distinguished by its brown neck, and C affints, having

Its superior nasal bustles upturned vertically) also occur m
south-western Asia, while the third {C leptonyx 01 C itngitanus,

a smaller species characterized by several slight differences)

inhabits Barbary and the Atlantic Islands Farther to the

southward in the Ethiopian region three more species appear

whose plumage is varied with white—C scapulatus, C albicolhs,

and C. crassirostrts—the first two of small size, but the last

rivalling the real raven in that respect {\ N)
RAVEN-HILL, LEONARD (1867- ), English artist and

illustrator, was born on the loth of March 1867. He w«is

educated at Bristol grammar school and the Dc\on county
school, and studied art at Lambeth and then m Pans under
MM Bougereau and Aim6 Morot lie began to exhibit at the

Salon in 1887, and in the Royal Academy m i88q In 1893 he

founded, with Arnold Golsworthy, the humorous and artistic
1

monthly The Butterfly (1893-94, revived in 1899-1900) He
j

contnl.uted to many illustrated magazines, and began to work
for Punchy with which he was afterwards prominently associ-

ated, in 1896 He illustrated Sir Walter BesanPs East Loridon

(1901) and J. H Harris’s Cornish Sainh and Sinners, h^

published the impressions of his visit to India on the occasion

of the tour of the prmce and princess of Wales as An Indian
Sketch-Book (1903); and his other published sketch-books

include Our Battalion (1902) and The Promenaders (1894).

RAVENNA, a city and archiepiscopal see of Emilia, Italy,

capital of the province of Ravenna, standing m a marshy plain

13 ft above sea-level, 6 m. from the sea and 45 m. by rail east

of Bologna. Pop. (1906) 35,543 (town), 67,379 (commune)—^
considerable increase, as the population of 1881 was only 34,370
(commune). The industries are few, the growing of wine,

breeding of silkworms, making of agricultural instruments,

printing and the manufacture of laces being the chief The
town IS connected with the sea by the Corsini Canal, the two
small rivers Ronco and Montone no longer serving as means
of ^communication. Ravenna has railway communication with

Bologna (via Castel Bolognese), Ferrara and Rimmi, and bv
steam tram with Forli. At the mouth of the canal 13 a small

harbour.
^No other city m the world offers so many and such striking

examples of the eoclesaastical architecture of the centuries from
the 5th to the 8th. The style is commonly called Byzantine

;
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but some of the most striking features of the churches of

Ravenna—the colonnades, the mosaics, perhaps the cupolas^
are not so much Byzantine as representative of early Christian

art generally. The following are the most important churches
of l^venna, arranged m the order of the dates generally attn-

buted to them -

Church Burkkr. Date,

1 Metropolitan Church, or
Ecciesia Uisiana, and
baptistery adjoining S Ursus 370-3$)0 (?)

2 b Giovanni Evangelista . Galla PlacicUa . 4^5
3 S Agata . Gemellus about 430
4 S Pier Crysologo (chapel) S Peter Chrysologns about 450
5 S Giovanni Battista . Baduanus
0 SS Nazario c Cclso .

7 S Pier Maggioie (now S
Francescf^

8 S Teodoro (now Santo
Spinto)— V

9 S Mana in C osmodin (Anan
baptistery)—

A

10 S Martino in Coelo Aureo
(nowS ApollinareNuovo)

A

Galla PUcidu .

Jhshop Neon (^)

Thoodoric (?)

M .
j

*$

about 458

493-530

• " • • •

III. S Vitale .... Julianus Argentanus about 530
|i2 S Maria Maggiore Bishop Ecclcsius

13. b Apollmare in Classe J ulianus Argeutanus about 535
(file churches marked A were ongmally erected for the

Anan worship
)

Almost the only sacred buildmg previous to the 5th century

of which wc hav’e any record is unfortunately lost The
cathedral of Ravenna, built by S. Ursus m 370-390, which had
a nave and four aisles, tv as destroyed m 1734-44, only the

(inaccessible) crypt and the round campanile remaining from

the earlier structure
,

there are fragments of reliefs from

a pulpit erected by Archbishop Agnellus (556-569) m the

interior A rare work on the earlier church (Buonamici, La
Metropoltiana dt Ravenna) gives details of its construction.

The present cathedral contains several early Christian marble

sarcophagi, a silver cross of the 6th century (that of Agnellus),

and the so-ciilled throne of the Archbishop Maximian (546^
c;52), adorned with reliefs in ivorv, which, however, was really

brought to Ravenna m 1001 by John the Deacon, who recorded

the tact in his Venetian chronicle, as a present from the Doge
Pietro Orseolo to the Emperor Otho III.

The period from the transference of the imperial residence

to Ravenna to the death of Valenlmian III. (404-455) was
the first period of great building activity in Ravenna, when the

archiepiscopal see of Ravenna attained great importance. It

was to It that we owe the erection of the Basilica Petriana

at Classe (396-42 s), which has entirely disappeared, of the

churches of S Giovanni Evangelista (425), of S Agata (425-

432), of the chapel of S. Pier Cnsologo (433-449), of the tomb
of Galla Placidia (440), the chunh of S. Pier Maggiore (now
S Francesco) (433-458), the baptistery of Neon (449-458),

S. Giovanni Battista and .S. Croce

Rivoira, m the book cited below, shows that many of the

characteristic architectural details can be traced back to a

classical and m particular a Roman origin, and were not derived

from the East, eg the use of blind arches as an external

decoration, and of bnck cornices with the points of the bricks

projecting like the teeth of a saw, the use of pulvini (cushions)

above the capitals of columns and under the spnng of an arch,

&c &c
,
the use of round arches springmg direct from these

cushions, spherical pendentives, &r
Of this group of churches, S. Giovanni Evangelista, erected

by Galla Placidia in fulfilment of a vow made on her vo>age
from Constantinople, has been entirely rebuilt, though the

columns are ancient (the Corinthian capitals are probably

from a classical building), and the crypt may be original. The
Gothic portal is fine, and the church contains a mosaic pave-

ment of 1213 with cunous representations and some frescoes

by Giotk)) pointed dunng a visit to Dante between 1317 and
1320. S. Agata was almost entirely rebuilt m 1476-94! The
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chapel of S. Pier Crisologo in the archiepiscopal palace pre-

serves its original mosaics, and so also does the tomb of Galla

Placidia (SS. Nazano e Celso), a small structure in the form of

a Latin cross with a dome (in which, as m the baptistery of

Neon, the old cathedral, &c., the constructional use of amphorae
is noteworthy), with a plain brick exterior, and rich mosaics

on a dark blue ground within The sarcophagus of Galla

Placidia has, like the two others that stand here, been despoiled

of Its contents The altar, like that at S. Vitale, is made of

thin slabs of alabaster, behind which lamps were intended to

be placed.

S Francesco, as it has been called since 1261, when it came
into the possession of the Franciscans, has been almost entirely

modernized, except for the crypt and campanile (i ith century)

The baptistery adjacent to the cathedral was, according to

Ricci, originally part of the Roman baths, converted to a

C hristian baptistery by the Archbishop Neon (449-452), though
according to other authorities it is a Christian building dating

from before a.d. 396. It is an octagon, with a dome ; in the

interior are two arcades one above the other. The mosaics

of the 5th century, 111 the dome, aie the earliest and perhaps the

finest at Ravenna for their splendid decorative effect and rich

colouring, and are less stiff and conventional than the later

mosaics.

Of S Giovanni Battista, also erected in this period, hardly

anything remains after the restoration of 1683, and S Croce

has been overtaken by a similar fate

After the death of Valentmian III. the activity in building

for which Ravenna had been so remarkable suffered a check
,

but the reign of Iheodoric (493-526) marks another era of

magnificence. In the eastern part of the city he built for himself

a large palace, which probably occupied about a sixth of the

space now enclosed within the city walls, or nearly the whole of

the rectangle enclosed by Strada di Porta Alberoni on the south,

Strada Nuova di Porta Serrata on the west and the line of the

city walls on the north and east. There still remains close to the

first-named street and fronting the Corso Garibaldi a high wall

built of square Roman bricks, with pillars and arched recesses

m the upper portion, which goes by the name of Palazzo di

Teodorico. Freeman, on account of the Romanesque character

of the architecture, thought it probable that it really belongs to

the time of the Lombard kings, and his opinion is shared by
Ricci and Rivoira, who consider it to be a guardhouse erected

by the exarchs, recent explorations having made it clear that

it was an addition to the palace, while mosaic pavements and

an atrium once surrounded by arcades really belonging to the

latter were found in 1870 behind S. Apollinare Nuovo and in

1908 behind the so-called Palazzo at a lower level and a different

orientation. A mosaic in the church of S. Apollinare Nuovo
gives some faint idea of the palace. A more memorable and
clearly authentic monument of Theodonc is furnished by his

tomb, a massive mausoleum which stands still perfect outside

the walls near the north-east corner of the city. It is circular

internally and decagonal externally, in two storeys, built of

marble blocks, and surmounted by an enormous monolith,

brought from the quarries of Istria and weighmg more than

300 tons. The plan is no doubt derived from that of a Roman
tomb. In this mausoleum Theodonc was buried, but his body
was cast forth from it, perhaps during the troublous times of

the siege of Ravenna by the imperial troops, and the Rotunda
(as It IS now generally called) was converted into a church

dedicated to the Virgm.
S Apollinare Nuovo, the most important basilica m the

town, was built by Theodonc to be the largest of Arian churches,

and originally called S Martino in Coclo Aureo (a name which it

lost m the 9th century). The extenor ls uninteresting, and the

church lost both atrium and apse in the i6th century. The
intenor has twenty-four columns of marble (from Constantinople

according to some, from Rome according to others), with almost
uniform capitals. The walls of the nave are adorned with
mosaics of the 6th century

,
the scenes from the New Testament

above the windows date from the time of Theodonc, while the

somewhat stiff processions below, of virgins on one side and of

saints on the other, are substitutions of the latter half of the

6th century for representations which probably contained some
allusion to Ananism or episodes in the life of Theodonc (so Ricci).

The mosaics have been m parts much restored
;
but the earlier

ones still show, like those which preceded them in Ravenna,
classical forms, variety of treatment and freedom of colouring,

while the processions are monotonous and inferior m execution,

intended rather to produce a decorative effect than beauty of

form The pulpit appears to be of Byzantine origin (Rivoira).

The campanile (850-878) is circular, and has perhaps the earliest

example of the use of disks of coloured majolica as a decoration
This, like the other campanili of Ravenna, is later than the

church to which it belongs Those of the cathedral of S
Apollinare in Classe, S Maria Maggiore and S Agata, also

circular, probably belong also to the 9th century, while the two
square campanili of S. Giovanni Evangelista and S. hrancesco
probably belong to the early nth century. The other churches

erected by I'heodoric are S Teodoro (or S. Spirito), erected

by Theodonc for the Arian bishops, but entirely modified * the

baptistery of this church (afterwards the oratory of S Maria in

Cosmedin) formed out of the octagonal hall of a Roman bath (?)

—unless it IS an originally Christian building—with mosaics of

the 6th century imitating those of the baptistery of Neon, and
freely restored

;
S Maria Maggiore, founded by the Archbishop

Ecclesius (521-534), but almost entirely rebuilt
,
and S Vittore,

which has suffered a similar fate To the same period probably
belong a few columns of the so-called Basilica of Heracles m the

Piazza Vittorio Emanuele, with capitals like those of S Apolli-

nare in Classe

The impulse given by Theodonc was continued by his

successors, and during the regency of Amalasuntha and the

reigns of Theodatus and Vitiges (526-539), S. Vitale and S
Apollinare in Classe were constructed by Julius Argentanus
contemporaneously with S Lorenzo in Milan and the cathedral

of Parenzo—also S. Michele in Afncisco, nothing of the original

structure of v/hich now exists The former, well restored by
Ricci in 1898-1900 (except for the dome with its baroque frescoes

which has not been altered), is a regular octagon, with a vestibule,

originally flanked by two towers on the west, a choir added on the

east, triangular outside and circular within
,

it is surrounded

within by two galleries interrupted at the presbytery, and
supported by eight large pillars, the intervals between which are

occupied by open exedrae. The mosaics of the choir (547) are

due to Justinian, and, though inferior in style, are remarkable

for their splendour of colouring and the gorgeous dresses of the

persons represented, and also for their historical interest, especi-

ally the scenes representing the emperor and the empress

Theodora presenting offerings The marble screens of the

altar are wonderfully finely carved. The marble mosaic pave-

ment (nth century) is very effective Remains of the original

marble wall lining and stucco decoration also exist The
capitals are, in the lower order, the characteristic funnel-shaped

rectangular Byzantine capitals, some of them with open work,
bearing cushions

,
this is a type probably derived from the

cushion itself, and developed in the East about the second half

of the 5th century.

The architecture of S. Vitale (for plan see Architecture, sect.

Early Chnsttan), according to Rivoira, was inspired not by
Byzantium, where similar churches—S Sofia and SS Sergio and
Bacco—are slightly later in date, but by the churches of

Salonica (a.d. 495), while the plan is derived from a Christian

baptistery, or from such a building as the so-called temple of

Minerva Medica at Rome
S. Apollinare in Classe, erected at the same time outside the

walls of Classis, and now standing by itself in the lonely marsbzs,

IS the largest basilica existing at Ravenna. It has a nave and
aisles with a closed vestibule on the west, and a fine round

campanile of the 9th (?)^century. The exterior brick walls are

divided by shallow arches and pilasters, as m other churches of

Ravenna. It has twenty-four columns of Carystian (cipolhno)

marble, with capitals probably of Byzantine work with swelling
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acanthus leaves

;
but the rest of the church is due to native

architects The lofty presbytery and the crypt under it belong

to the 12th century. The walls of the interior were stripped

of their marble panelling by Sigismondo Malatesta m 1449, for

the adornment of his church at Rimini The apse has mosaics

of the 6th and 7th centuries. The 18th-century senes of por-

traits of the archbishops of Ravenna is no doubt copied from

an earlier oiiginal There are a number of fine carved sarcophagi

in the church (5th to 8th century) The building activity of

the Gothic kings was continued by Justinian, to whose time we
owe the completion of S Vitale and S Apollmare in Classe, and

some of the mosaics in S. Appollinare Nuovo.
The buildings of a subsequent period are of minor im-

portance, but the basilica of S Maria in Porto near the

ancient harbour (1096 sqq ), a basilica with open roof, with

frescoes by masters of the Rimini school, may be noticed The
massive concrete substructures of the campanile are attributed

to an old lighthouse The tomb of Dante, who died at Ravenna
m 1321, is close to S. Francesco

,
it is a square-domed structure,

with a relief by Pietro Lombardo (1482) representing the poet,

and a sarcophagus below, in an urn within which he the poet’s

remains Close by is a small court with early Christian sarco-

phagi, containing the remains of the Braccioforte family. The
secularized monastery of Classe, in the town, built by the monks

of S Apollmare in Classe in 155 sqq as a refuge from the malaria,

which prevailed at Classe itself, with fine 17th-century cloisters,

contains the important museum, which has Roman and By-

zantine antiquities, inscriptions, sculptures, jewelry, &c.

—

including the possible remains of a suit of gold armour of

Thcodoric—and a collection of Italian woodcuts
;

also the

library with rare MSS and incunabula (among the former the

best extant MS of Aristophanes) The Accademia, close by,

has a few pictures by local masters, N Rondinelh (end of

15th century), of no great importance, and a fine recumbent

statue of Guidarello Guidarelh, a condottiero of Ravenna, and

a partisan of Caesar Borgia (d 1501), by Tulho Lombardo (»^)

or Severn da Ravenna (^)

In the Piazza Vittorio Emanuelc are two granite columns

erected by the Venetians, in 1483, with statues of SS Apolhnaris

and Vitalis The cloisters of S Maria di Porto erected in the

town in the i6th century (owing to malaria,as in the case of those

of Classe), and of S Vitale, are pleasing 16th-century structures.

The 15th-century castle m the north-east corner of the town
erected by the Venetians is a picturesque brick building. The
famous ptneto or pinewood of Ravenna, which already existed

in Odoacer’s time, and has been sung by poets since Dante, lies

some 5 m south of Ravenna
History —Strabo mentions a tradition that Ravenna was

founded by Thessalians, who afterwards, finding themselves

pressed by the Etrurians, called in their Umbrian neighbours

and eventually departed, leaving the city to their allies Pliny,

on the other hand, calls it Sabine 'rhroughout the valley of

the Po the Gauls took the place of the Etrurians as a conquering
power

,
but Ravenna may possibly have retained its Umbrian

character until, about the year 191 b c
,
by the conquest of the

Boil
,
the whole of this region passed definitely under the dominion

of Rome Either as a colonia or a municipium, Ravenna re-

mained for more than two centuries an inconsiderable city of

Gallia Cisalpina, chiefly noticeable as the place in which Caesar
during his ten years’ command in Gaul frequently resorted in

order to confer with his friends from Rome, and from which
he started for his advance into Italy. At length under Augustus
It suddenly rose into importance, when that emperor selected

It as the station for his fleet on “ the upper sea.” Two hundred
and fifty ships, said Dion (in a lost passage quoted by Jordanes),
cjiuld ride at anchor in its harbour. At the same time Augustus
conducted a branch of the Po (the fossa Augusta) through the
city into the sea It also became important for the export
of timber from the Alps. Strabo, writing probably a few
years after Ravenna had been thus selected as a naval arsenal,

gives us a description of its appearance which certainly corre-

sponds more closely with modem Venice than with modem
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Ravenna. ‘‘ It is the largest of all the cities built in the lagoons,

but entirely composed of wooden houses, penetrated in all

directions by canals, wherefore bndges and boats are needed
for the wayfarer. At the flow of the tide a large part of the sea
comes sweeping into it

,
and thus, while all the muddy deposit

of the rivers is swept away, the malaria is at the same time
removed, and by this means the city enjoys so good a sanitary
reputation that the government has fixed on it as a place for

the reception and training of gladiators ” On the other hand,
good water was proverbially difficult to obtain at Ravenna

—

dearer than wine, says Martial, who has two epigrams on the
subject. Irajan, however, built an aqueduct nearly 20 miles long,

which was restored b> Thcodoric in 503 Of this some traces

still exist m the bed of the Ronco above Ravenna. Flies and
frogs were also complained of, and Sidonius, writing m the

5th century, complains bitterly of the “ feculent gruel ” (choc-
alts puls) which filled the canals of the city, and gave forth fetid

odours when stirred by the poles of the bargemen Ihe port
of Ravenna, situated about 3 miles from the city, was named
Classis. A long line of houses called Caesarea connected it

with Ravenna, and in process of time there was such a con-

tinuous series of buildings that the three towns seemed like

one. It was a mumcipium under the Empire, as the inscrip-

tions show, but It seems to have had magistrates rather suited

to a vicus or village, its importance being due entirely to the

naval station (cf the state of things at Mediolanum, Milan).

It had large gilds of jabrt (smiths and carpenters) and centonarn

(firemen)

Of Roman Ravenna nothmg remains above ground, though
a little has been found by excavation, including a mosaic

pavement at Classe, near S. Severe (Ricci, op. at. p 50) Among
the tombs many of the poorer under the Empire were simply
formed of amphorae, m which the body was placed. A pre-

historic station was found m 1894 at S ^ccaria near Ravenna,
belonging to a Terramare (E. Brizio in Nottzie deglt Scavi, 1896,

85) In A D. 339 It IS spoken of as having previously been the

chief town of Picenum, but having recently been assigned to

Aemilia It was connected with Ariminum, 33 miles to the

south by the coast road, the Via Popillia, which ran on north
to Hatria, and joined the road between Patavium and Altinum
at Ad Portum.
The great historical importance of Ravenna begins early in

the 5th century, when Honorius, alarmed by the progiess of

Alaric in the north of Italy, transferred his court hither. From
this date (404) to the fall of the Western Empire in 476 Ravenna
was the chief residence of the Roman emperors Here Stilicho

was slam
,

here Honorius and his sister Placidia caressed and
quarrelled

, here Valcntmian III spent the greater part of his

life
,

here Majorian was proclaimed
,

here the little Romulus
donned his purple robe

,
here in the pinewood ^ outside the city

his uncle Paulus received his decisive defeat from Odoacer

Through all these changes Ravenna maintained its character

as an impregnable “ city in the sea,” not easily to be attacked

even by a naval power on account of the shallowness and devious

nature of the channels by w hichit had to beapproac hed Odoacer,
like the emperors who had gone before him, made Ravenna his

chief place of residence, and here he shut himself up when
Theodoric the Ostrogoth had invaded Italy and defeated him
in two battles Thcodonc’s siege of Ravenna lasted for three

years (489-492), and was marked bv one bloody encounter m the

pinewood on the east of it. The Ostrogoth collected a fleet and
established a severe blockade, which at length caused Odoacer
to surrender the city The terms, arranged through the inter-

vention of John, archbishop of Ravenna, were not observed by

> The great pinewood to the cast of the city, which is still one
of the great glories of Eavenna, must therefore have been in exist-

ence already m the 5th century Bvron’s descnption,
*' [The] immemonal woed

Rooted where once the Adrian w’ave flowed o’er,”

IS probably true
;

but there is no evidence that it was in historic

time that this change took place It may be conjectured that the

Ptneta fprew on a large peninsula somewhat resembling the Lido
of Venice. ^
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Th^oric, who, ten days after his entry into the city, slew his Ravenna, besieged by Gaston de Foix, duke of Nemours* The
rival at a banquet m the palace of the Laurel Grove (March 15, most celebrated captains of these wars were present on either

493) Ravenna was Theodoric^s chief place of residence, and sid«--*^under Gaston de Foix were Bayard, Yves d’AlUgre, La
his reign (493-526) may be considered the time of its greatest Palisse^ and under Cardona the Spanish viceroy of Naples, Pedro
Splendour Navarro the great engineer, and Pescara the originator of the

Nincycarsafter the death of Theodoric Justinian sent an army Spanish tactical system. After some preliminary manoeuvres

to destroy the Gothic monarchy and restore Italy to the empire the two armies drew up face to face on the left bank of the

Long after the Goths had lost Rome they still clung to Ravenna, Roneo, the Spanish left and the French right resting on this

till at length, weary of the feebleness of their own king, Vitiges, river. The Spaniards were entrenched, witli their heavy
andstruck withadmiration of their heroic conqueror, they offered artillery distributed along the front, but, thanks to Navarro,
to transfer their allegiance to Belisanus on condition of his they had a more mobile artillery in the shape of 200 arquebuses

assuming the diadem of the Western Empire. Belisarius dallied a croc mounted m groups upon carts, after the German fashion,

with the proposU until he had obtained an entrance within the and this was held ready to move wherever its services might be
walls of the capital, and proclaimed his inviolable fidelity to needed I'he left wing was composed of the papal contingent,

Justinian. Thus m the year 539 was Ravenna re-unitod to 6000 infantrv and 800 gendarmes under Fabnzio Colonna,
the Roman empire. Its connexion with that empire—or, in the centre, of half the Spanish contingent, 40C0 infantry and Coo
other words, its dependence upon Constantinople - lasted for lancers under the viceroy

,
the right, of 1000 light horse under

more than 200 years, during wluch period, under the rule of Pescara Behind the centre was the rest of the Spanish con-

Narses and his successors the exarchs, Ravenna was the seat tingcnt, 600 lancers and 4000 infantry. On the other side the

of Byzantine dominion in Italy. In 728 the Lombard king right w ing was commanded by the duke of Ferrara, who had hke
Luitprand took and destroyed the suburl) Classis

;
about 752 1

Navarro organized a mobile held artillery (the artillcjry material

the city itself fell into the hands of his successor Aistulf
,
from ' of this prmce was thought to be the best conditioned in Europe),

whom a few years after it was wrested by PipjMn, king of the It consusted besides ol 800 French gendarmes under Louis de
Franks By this time the alteration of the coiist-hne and the

,

Brez6 and 5000 German landsknechts under Jakob Empscr.

filling up of the lagoons had prolmbly commenced, and no ' In the centre were 8000 French infantry (the ancestors of the

historical importance attaches to its subsequent fortunes It
j

later Picn,rdie and Piedmont regiments under the seigneur

formed part of the Frankish king's donation to the pope in the
j

de Molart, and 5000 Italian infantry. On the left were the

middle of the 8th century, though the ar».hbishops, as a fact, I light horse. A reserve ot 600 gendarmes under La Palisse was
retained almost independent power It was an independent 1 behind the centre 1 he battle opened with a prolonged c^nnon-

republic, generally takmg the Guelf side in the 13th century,
|

ade from the Spanish lines, hor three hours the professional

subject to rulers of the house of Polentani in the 14th, Venetian regiments of all sorts m the French lines rivalled one another

in the 15th (r44i)t and papial again in the i6th,—Pope Julius m enduring the fire unmoved, the forerunners of the military

II. having succeeded m wresting it from the hands of the
1
systems of to-day, landsknechts, Picardie and Piedmont, show-

Venetians St Romuald and St Peter Damian were both
j

mg the feudal gendarmerie that they too were men of honour

natives of Ravenna From this time (1509) down to our own
|

There was no lying down, Tl>e captams placed themselves in

days, except for the interruptions caused by the wars of the
^

the front, and in the centre 38 out of 40 of them were struck

French Revolution, Ravenna continued subject to the papal
|

down Molart and Empser, drinking each other^s health in the

see and W'as governed by a cardinal legate In 1849 Garibaldi's ' midst of the c^annonade, were killed by the same shot. Sheltered

wife Anita, who had accompanied him on his retreat from Rome, ' behind the entrenchments, the Spaniards scarcely suffered,

succumbed to fatigue in the marshes near Ravenna In 1859 1 for they w^ere lithe active troops accustomed to he down and

It was one of the first cities to give its vote in favour of Italian spring up from the ground. But after three hours, Pescara’s

unity, and it has since then formed a part of the kingdom of light horse having meantime been driven m by the superior

Italy light horse of the enemy, the artiUery-loving duke of Ferrara

Charles the Great carried off the brazen statue of Theodoric conceived the brilliant plan of talking his mobile field-guns to

and the marble columns of his palace to his own palace at the extreme right of the enemy. This he did, and so came in

AiX‘la-ChaptlIe More than five centuries later (1320) Dante sight of the prone masses of the Spaniards. Disciplined troops

became the guest of Guido Novello di Polenta, lord of Ravenna, the> were, tbe> resisted the temptation to escape Ferrara’s

and here he died on the T4th September of the following year fire by breaking out to the front ,
but the whole Spanish line

The marble um containing the body of the poet still rests at w^as enfiladed, and on the left of it the papal troops, who were

Ravenna, where what Byron calls “ a little cupola more neat by no means of the same quality, filled up the ditch ;n front

than solemn ” has been erected over it. in 1512 (see below) of their breastworks and charged forward, followed by all the

the French army under Gaston de Foix fought a fierce battle 1 gendarmerie. Once in the plain they were charged by the

with the Spanish, Venetian, and papal troops on the banks of
I
French gendarmes under Gaston himself, as well as by the lands-

the Ronco about two miles from Ravenna The French were
j

kncchts, and driven back. The advantage of position being

virtonous, but Gaston fell m the act of pursuing the enemj
,
thus lost, the Spanish infantry rose and flung itself on the

His death is commemorated by the Colonna dei Francesi erected attackers
,

the landsknechts and the French bands wxre dis-

on the spot where he fell. Lord Byron resided at Ravenna ordered by the fury of the countei stroke, being unaccustomed

for eighteen months in 1820-21, attracted by the charms of to deal with the swift, leaping^ and crouching attack of swords-

the C ountess Guiccioli I men with bucklers. But La Palisse’s reserve wheeled in upon
Authorities—The most important authority for the hwtory

of Ravcmia is Bishop Agnollus, who wrote, about 840, the Ltber

Pontificahs Ecclesxae Ravennatis The best edition is tliat by Holder-
Dgger HI the MonumetUa Germantae Historica (1878) See also E
Bormann, in Corbus insenpt Latin xi (Horhn, t888), p i sqq

,

G T Rivoira. Orif*tn% detV ArckiteHura Lomharda, I (Rome, 1901) ,

C Ricci, Ravenna (Bergamo, 1902) To the careful restorations of the
last nametl the buddings of Ravenna owe much (T H

,
T As )

Battle of 1512 .—This battle, one of the principal events of

the long Italian wars of Charltfs VIII., Louis XII
,
and Francis I

of France, is, like Marignano, interesting in a tactical sense,

from the fact that the feudalism of the past and the expert

soldiership of the future were strangely mingled. It vose out
of the^attempt of the Spanish and Italian forces to relieve

the rear of the Spaniards, and they retreated to the entrench-

ments as fast as they had advanced. "I he papal infantry, the

gendarmes, and the light horse had already vanished from the

I

field in disorder
,
but the Spanish regulars were of different

I

mettle, and it was only after a long struggle that the lands-

knechts and the French bands broke into the entrenchments

A captain of landsknechts, Fabian by name, holding his l^g
pike crosswise, brought it down with all biS force upon the

opposing spears, and at the cost of his life made a narrow gap
through which the French broke into the mass of the enemy.
Still the conflict continifed, but at last La Palisse, with all the

gendarmerie still m hand, rode completely round the entrench-

ments and charged the Spaniards’ rear again. This was the
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end; but the lemn^t of the Spanish infantry tetretted in order

along tkx nver bouseway, keeping the pursuers at bay with their

arquebuses^ Gaston de FokX; recklessly charging > into the

midst of them; was kdied. (C F.

RAVENNA; EXARCHATE OF# the ofhciai name of that part

of Italy which remahned m the allcgaance of the Roman
empero>rs at Constantinople from the dosing years of the 6th

to the middle of the 8th century. The ci\il and military head

of these possessions; the exarch {q Was stationed at Ravenna.

The territory round the town; from the southern border of

the modem Vcnetia to the beginning of the Pentapolis at

Rimini, was under his direct administtation and formed in

a limited ^ense the exarchate. The other provinces were

governed by dukes and magistri nnlttum^ titles which were

generally; but ndt olNvays, borne by the Same pWSOrtf.. as

all were subject to his authonty; they were included in the

exarchate of Ravehna; which was therefore another name for

the province of Italy. The borders of these dominions varied

according to the fortunes of the imperial authority in its long

struggle with the lombards Sicily formed a separate governr

ment Corsica and Sardinia belonged to the exarchate of

Africa The reorganization of the province of Italy into

the exarchate was forced on the emperors by the Lombard
invasion, w^'liich began in 568, and their permanent settlement

The Lombards thrust a wedge into Italy. Its base was in

Vcnetia, and its point was advanced to the Tiber. From the

early days of the conquest they spread to the south, and estab-

lished the duchies of Spoletum and Beneveittum in the modem
kingdom of Naples. They may thus be said to have hollowed

out the imperial, or ByzAntme, possessions m Italy, the interior

being under thor power, and the coast remaining to the imperial

officers. This illustration, however, is subject to two serious

exceptions As the Lombards spread they came into pos-

session of many parts of the coast. Then a belt of imperial

territory stretching from Rimini on the Adriatic. S.W. to the

mouth of the Tiber, and including the duchies of Perugia and
Rome, served td unite the immediate territory of Ravenna
with the duchy of Naples) and to separate the two bodies

under Lombard dominion, the kingdom in the north, and
the southern duchies Spoletum and Beneventum. The
organization of the exarchate is placed by n\odem investi-

gators under the reign of the emperor Maurice (582'-6o2), when
the imperial government began to recognize the necessity of

providing for ^ new and a ibng struggle At the end of the

6th century the exarchate included Istna
;

the maritime

part of Venetia as distinct from the interior which was in the

hands of the Iximbard kings at PaVia
;

the exarchate proper,

or territory around Ravenna on the eastern side of the

Apennines, to Which was added Calabria, which at that penod
meant the heel and not the toe of the boot

,
the Pentapolis,

or coast from Rimini to Ancona with the interior as far as the

mountains
,
the duchy of Rome, or belt of territory connecting

the Pentapolis with the western cokst, the cCHSst of Naples,

with Bruttium the too of the boot, the modern Calabria, and
Liguria, or the Riviera of Genoa* The Piedmont, Lombardy,
mainland of Venetia, Tuscapy and the interior of Naples be-

longed to the Lombards The advance ot these barbarians

was for a time checked during the anarchy which followed

the death of Alboin, and Was Subject to other suspensions

The superior organisation of the imperial government enabled
It to regain lost territory and delay coniplete rum In 5910

the empire regained much of Venetia. But these revivals were
not permanent*. The superiority of the empire wks a mechanical

one; and durmg the two centiines or so that the exarchate

lasted It lost g^nd« In 640 the Ligurian scacoast fell under
t^e power of the Lombards, airtd ceasi^ to be an imperial pro-

vince. About a century later the exarchate had been gteotly

Induced; though the Impefial ofl&ciols endeavoured to cohfceal

the foict by (Tetamhig and tranSfemOg names when the reality

of possession was 1 losti About * 740^ it consisted of Istrm,

Venera (the'maritime ‘portion of Which was ceasiiig to be a
^rbvince and Was beconiiidg a protected Istatei tbc/ifoterannbr

of the future repubhc of Venice), Feripara, Ravenna (the

exarchate m the limited sense), PenUpolia; Perusia; Rome,
the emst of Naples and Calabria (mi the of the toe and
not the heel of the boot) which was being overrun by the Lom-
bards of the duchy of Beneventum, which with Spoletum held
the interior. In Rome the pope was the real master. These
fragments of the province of Italy,” as it was, when recon-

quered by Justinian, were almost .all lost either to the Lorn-

l^rds; who finally conquered Ravenna itself about 750, or by
the revolt of the pope, who separated from the empire on
account of the iconoclastic rd^orms. "A he intervention of Pippin
the Carolingian, who, was called in by the popes to protect them
against the Lombards and the Eastern emperors alike, made a
revival of the exarchate impossible. It disappeared, and the

small remnants of the imperial possessions on the maml^d,
Naples and Calabria, passed under the authority of the patri-

cius ” of Sicily, and when Sicily was cOnqUer^ by the Arabs
in the loth century were erected into the thenies of Calabria

and Langobardia. Lstna was attached to Dalmatia*

In its internal history the exarchate was subject to the

influences which were everywhere, ih central and western

Europe at least, leading to the subdivision of sovereignty

and the establishment of feudalism Step by step, and in

spite of the eflotts of the enipeiora at Constantinople, the

great imperial Officials became landowners, the owners of land
—*kinsmen or at least a.Ss<x:iates of these officials—intruded on

the imperial administration, while the necessity foi providing

for the defence of the imperial territories against the Lombards
led to the formation of local militias, who at first were attached

to the imperial regiments, but gradually became mdfipendent.

These armed men formed the exemtus roniaMe wtltUae, who
were the forerunners of the free armed burghers of the Italian

cities of llie middle ages. The exercUt^ of Rome was divided

into scholae, and had a chief or patronus, and its banner. Other

cities of the exarchate were organized on the same model
Diehl IS of opinion that the exerettus was formed of the ancient

“ possessores,” or landowners and free townsmen, who were

of tt less rank than the ordo semf4?nus<. The great landowners

who were developing into feudal lords, and the smaller freemen
who were becoming independent burghers, broke the imperial

administration to pieces, and prepared the way for the final

rum of the exarchate*

See ^iudes suir I'administration Byeantine dans Vixafchai de
Ravenne (568-751), by Charles Diehl (Paris, 18S8)

RAVBNSBURG, a town of Germany, in the kingdom of

Wurttemberg, pleasantly situated amid vine-cJad hills on the

river Schussen, 12 m N. of Friednrhshafen on the lake of

Constance, by the railway of Ulm Fop (1905) 14,614, the

great majority of whom are Roman Catholic^. Its aspect is

medieval
)

it still retains its walR and nine picturesque towers,

the most prominent of which, dating from the r5th century,

is known as the Mehlsaek,” or sack of flour. The town hall

1$ a handsome 15th-century building The manufactures

include linen, cotton, embroidered mucins, potteiy”, glass and
playing-cards The fruit market is important, and there is

trade m cattle, gram and timber Ravensburg was founded

in the iith century by the Guelphs, and in their ance.stral

castle on the Veitsburg, which was partially restored m 1892,

the Saxon duke, Henry the Lion, was born. In 1180 the town
passed to the Hohenstaufens, and a century later it became
a free town of the Empire. In the 'isth century it vtas a

flourishing commercial place, its chief industry being the

manufacture of paper Annexed to Bavaria from 1S03 to 1810,

It vtas ceded to Wuritembeffg m the latter year*

See Hafher, Cesthickte^dH RmensbUrg (Ravettsburg, 'i^y.

RAVENSCROFTf EDWARD (fl. dra-

matist; belonged to an anpicnt FlmUlure mmily. He was
entered at th^ Middle Temple, but deyoted bis attention mainly

to literature. Among 1^ pieces f^re Mamama^ht, or The

^Ctiuten^^ffKd Gend^man (Dorset. Garden, ,1671, pr,

The CerelesS'Leiuers ipomt G^en, 1673^ ^vcymedy
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of intrigue

;
Scaramouch a Philosopher

j
Harlequin a Schoolboy

y

Bropo a Merchant and Magician (Theatre Royal, 1677);
English Lawyer (Theatre Royal, 1678), an adaptation of George

Ruggle’s Latin play of Ignoramus, presented before James L
at Cambridge in March 1615 ;

The London Cuckold (Dorset

Garden, 1683), which became a stock piece, but was struck out

of the repertory by Garrick in 1751 ;
and The lialtan Husband

(Lincoln’s Inn Fields, 1697). He wrote in all twelve plays, in

which he adapted freely from Moli^re and others, confessing on

one occasion that he “ but winnowed Shakespeare’s corn/’

He ventured to decry the heroic drama, and Dryden retaliated

by satirizing his Mamamouchi, a foolish adaptation from Moh^re’s

Bourgeois GenHlhomme and Monsieur de Pourceaugnac

y

in the

prologue to the Assignation (Dryden, WorkSy ed, Scott, iv.

345 seq ).

RAVL a nver of India, one of the “ Five Rivers ” of the

Punjab. It rises m the Kulu subdivision of Kangra district,

flows through Chamba state, and enters British territory again

in Gurdaspur district. At Madhupur the head works of the

Bari Doab canal draw off a large portion of its waters Thence
It flows through the plains of the Punjab, passing within a mile

of Lahore, and finally fal's into the Chenab after a course of

about 450 m.
RAVUfBy a deep, narrow gorge, cleft or valley in a mountain,

worn by the violent rush of water, whence the name, which
comes through Fr. from Lat. raptna, violent robbery or plunder

(rapere, to seize). The doublet “ ravin ” or “ raven,” robbery,

greed, has given place to the more learned form “ rapine,” but
IS still seen in ‘‘ ravenous,” greedy, voracious

RAWALPINDI, a town of British India, which gives its

name to a district and a division m the Punjab The town is

situated on the north bank of the little river Leh, 1726 ft above
the sea, 111 m E. by S of Peshawar, and 1443 m N W. of

Calcutta Pop (1901) 87,688 It is chiefly notable as the

largest military station in India, and the key to the British

system of defence upon the North-West Frontier Railways

radiate to Peshawar, Kohat, and the Malakand Pass, and a
road runs to the Abbotabad frontier It is also the starting-

point of the cart-road to the hill-station of Murree and of the

route into Kashmir. It is protected by a strong chain of forts,

connected by the Circular Road It is the headquarters of the

second division of the northern army with a strong force of all

arms, and contains an arsenal Besides the locomotive works

of the North-Western railway, there are gas-works, a tent

factory, an iron foundry, and a brewery An annual horse

fair IS held in April.

The District of Rawalpindi has an area of aoio sq. m.,

Attock having been separated from it and formed into a separate

district in 1904. It is situated on the southern slopes of the

north-western extremities of the Himalayas, including large

mountain tracts with rich valleys traversed by mountain

torrents It contains the Murree hills with the sanatorium of

that name, the chief hiM-station in the Punjab. The Indus

and the Jhelum are the chief rivers, and the climate is noted

for its healthiness. The principal crops are wheat, barley,

maize, millets, and pulses The district is traversed by the

mam line of the North-Western railway, crossing the Indus at

Attock, and also by a iM-anch towards the Indus at Kushalgarh.

The population in 1901 was 558,699, showing an increase of

4 7 % in the decade.

The Division or Rawalpindi irj the nortb-we?t of the

Punjab. It consists of the five districts of Gujrat, Attock,

Shahpur, Jhelum, and Rawalpindi. The total area is 15^36
sq. m

,
and the pK>pulation in 1901 was 2,799,360.

RAWENDIS, a Persian sect that took its name from a town
Rawepd near Isfahan. Its origin is unknown, but they held

ultra-Shiite doctrines (see Shiites) Under the year 158

(a p 775) TabarT says thata man of the Rawendis. called ahAblaq
(because he leprous), asserted that the spirit that was m
Jesus was iri *AH, then m the imftms one after the other to

Ibrahim Ibn Mahomnied, and that thus these Were god» Asad
ibn *Abrd^lah, then g^iTemor of Khorasan, put m^tny of them to

death. Under the year 135 (a.d. 752-3) the historian agam
mentions a rising of the RAwendis of Talaqan, and its suppression

Under 141 (a.d. 758-9) he gives a fuller account of them. They
believed in metempsychosis, or the transtnigration of souls, and
asserted that the spirit of Adam was m Oth^^an ibn N&hik, that

the Lord who fed them and gave them drink was Abu Ja'far

ul-Mansur, and that al-Haitham ibn Moawiya was Gabriel

Accordingly they came to the palace of Mansur in Hashimiya
and began to hail him as Lord. Mansur, however, secured their

chiefs and threw them into prison By means of a mock
funeral they succeeded in reaching the prison and delivering

their leaders. They then turned in wrath against Mansur and
almost succeeded in capturing him, but were defeated and
slam by al-Haitham. (G W T

)

RAWITSCH (Polish Ramcz)y a town of Germany, in the

Prussian province of Posen, lying near the Silesian frontier,

37 m N. of Breslau, at the junction of railways to Posen and
Liegnitz Pop (1905) 11,403 It contains a handsome Pro-

testant church and a medieval town hall. The principal industry

IS the manufacture of snuff and cigars, and for the former it

enjoys a considerable reputation Trade is carried on m gram,
wool, cattle, hides, and timber. Rawitsrh was founded by
Protestant refugees from Silesia during the Thirty Years’

War It passed to Prussia at the second partition ot Poland

m 1793
RAWLINSON, GEORGE (1812-1902), English scholar and

historian, was born at Chadlington, Oxfordshire, on the 23rd

November 1812, being the younger brother of Sir Henry
Rawlinson {q v) Having taken his degree at Oxford (from

Trinity College) in 1838, he was elected to a fellowship at Exeter
College in 1840, of which from 1842 to 1846 he was fellow and
tutor He was ordained in 1841 ,

was Bampton lecturer in

1859, and Camden professor of ancient history from 1861 to

1889 In 1872 he was appointed canon of Canterbury, and
after 1888 he was rector of All Hallows, Lombard Street In

1873 he was appointed proctor m Convocation for the Chapter
of Canterbury He married Louisa, daughter of Sir R. A
Chermside, in 1846 His chief publications are his translation

of the History of Herodotus (m collaboration with Sir Henry
Rawlinson and Sir Gardner Wilkinson), 1858-60

,
The Five

Great Monarchies of the Ancient Eastern World, 1862-67 > 'I'he

Sixth Great Oriental Monarchy (Parthian), 1873 ,
The Seventh

Great Oriental Monarchy (Sassanian), 1875 5 Manual of Ancient

History, 1869 ,
Historical Illustrations of the Old Testament

y

1871

,

The Origin of Nations, 1877 ,
History of Ancient Egypt, 1881,

Egypt and Babylon, 1885 ,
History of Phoenicia, 1889 ,

Parthia,

1893 ;
Memoir of Ma]or-General Sir H. C. Rawlinson, 1898,

He was a contributor to the Speaker's Commentary, the Pulptt

Commentary, Smith’s Dictionary of the Bible, and various similar

publications , and he was the author of the article “ Herodotus ”

m the 9th edition of the Ency, Bnt, He died on the 7th of

October 1902.

RAWLINSON, SIR HENRY CRESWICKE (1810-1895),
English soldier and orientalist,was born at Chadlington, Oxford-

shire, on the iith of April t8io In 1827 went to India as

cadet under the East India Company
,
and after six years’ life

with his regiment as subaltern, during which time he had
become proficient in the Persian language, he was sent to Persia

m company with some other English officers to drill and
reorganize the Shah’s troops It was at this time that he was
ifirst attracted to the study of inscriptions, more particularly

those in the hitherto undeciphered cuneiform character. In

the course of the two years during which he was in its immediate
neighbourhood he transcribed as much as he was able of the

great cuneiform inscription at Behistun {q v.)

;

but the friction

between the Persian court and the British government ended^in

the departure of the British officers.

He was appointed political agent at Kandahar in 1840. ) In

thkt capacity he served for three years, his political labours

being as meritorious as ifas his gallantry during various engage-

ments in the course of the Afghan War ; for these he was rewarded

by the distinction of CB. in 18444 A fortunate chatnee, by which
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he became personally known to the governor-general, led to his

being appointed, at his own desire, as political agent in Turkish

Arabia
,

thus he was enabled to settle in Bagdad, where he

devoted much time to the cuneiform studies which attracted

him. He was now able, under considerable difficulties and
with no small personal risk, to make a complete transcript of the

Behistun inscription, which he was also successful in deciphering

and interpreting Having collected a large amount of invaluable

information on this and kindred topics, in addition to much
geographical knowledge gamed in the prosecution of various

explorations (including visits with Layard to the rums of

Nineveh), he returned to England on leave of absence in 1849
He remained at home for two years, published in 1851 his

memoir on the Behistun inscription, and was promoted to the

rank of lieutenant-colonel. He disposed of his valuable collec-

tion of Babylonian, Sabacan, and Sassanian antiquities to the

trustees of the British Museum, who also made him a consider-

able grant to enable him to carry on the Assyrian and Babylonian
excavations initiated by Layard In 1851 he returned to

Bagdad. The excavations were carried on under his direction

with valuable results, among the most important being the

discovery of material that greatly contributed to the final

decipherment and interpretation of the cuneiform character

An accident with which he met in 1855 hastened his determina-

tion to return to England, and in that year he resigned his

post m the East India Company. On his return to England the

distinction of K.C.B. was conferred upon him, and he was
appointed a crown director of the East India Company The
remaining forty years of his life were full of activity—political,

diplomatic, and scientific—and were mainly spent in London
In 1858 he was appointed a member of the first India Council,

but resigned m 1859 on being sent to Persia as envoy extra-

ordinary and minister plenipotentiary The latter post he held

only for a year, owing to his dissatisfaction with circumstances

connected with his official position there Previously he

had sat in Parliament as M P for Reigate from February to

September 1858 ,
he sat again as M P for Frome, 1865-68. He

was appointed to the Council of India again m 1868, and con-

tinued to serve upon it until his death He was a strong

advocate of the forward policy in Afghanistan, and counselled

the retention of Kandahar His views were more particularly

expressed in England and Russia in tne East, 1875. He was a
trustee of the British Museum from 1876 till his death He was
created G C B in 1889, and a Baronet in 1891 , was president

of the Geographical Society from 1874 to 1875, of the

Asiatic Society from 1878 to 1881 ;
and received honorary

degrees at Oxford, Cambridge, and Edinburgh. He married,

in September 1862, Louisa Caroline Harcourt Seymour, who
bore him two sons and died in 1889 He died in London on
the 5th of March 1895. His published works include (apart

from minor contributions to the publications of learned societies)

four volumes of cuneiform inscriptions, published under his

direction between 1870 and 1884 by the trustees of the British

Museum
,

The Persian Cuneiform Inscription at Behistun,

1846-51, and Outline of the History of Assyria, 1852, both re-

printed from the Asiatic Society's journals
; A Commentary

on the Cuneiform Inscriptions of Babylon and Assyria, 1850 ,

Notes on the Early History of Babylonia, 1854 ; England and
Russia in the East, 1875. He contributed to the Encyclopaedia
Britanmca (9th edition) the articles on Bagdad, the Euphrates
and Kurdistan, and several other articles dealing with the East

;

and assisted in editing a translation of Herodotus by his brother,

Canon George Rawlinson.
See G. Rawlinson, Memoir of Henry Creswicke Rawlinson (1898)

RAWLINSON, RICHARD (1690-1755), English antiquary
add divine, was a younger son of Sir Thomas Rawlinson (1647-

1708), lord mayor of London in 1705-6, and a brother of Thomas
Rawlinson (1681-1725), the bibliophile. Born on the 3rd of

January 1690, he was educated at St, Paul's school, at Eton,
and at St John^s College, Oxford, In 1716 he was ordained,

but as he was a nonjuror and a Jacobite the ceremony was per-

formed by a nonjuring bishop, Jeremy Collier. Rawlinson then

travelled in England and on the continent of Europe, where he
passed several years, making collections of manuscripts, coins

and curiosities In 1728 he became a bishop among the non-
jurors, but he hardly ever appears to have discharged episcopal

functions, preferring to pass his time m collecting books and
manuscripts, pictures and curiosities He died at Islington

on the 6th of April 1755 Rawlinson left his manuscripts, his

curiosities, and some other property to the Bodleian library,

he endowed a professorship of Anglo-Saxon at Oxford, and was
a benefactor to St John's College

RAWLINSON, SIR ROBERT (1810-1898), English engineer

and sanitarian, was born at Bristol on the 28th of February
i8io Hib father was a mason and builder at Chorley, Lanca-

shire, and he himself began his engineering education by working
m a stonemason's yard. In 1831 he obtained employment
under Jesse Hartley in the engineer's office at the Liverpool

docks, and for four years from 1836 he was engaged under
Robert Stephenson as assistant resident engineer for the Blis-

worth section of what is now the London & North-Western

mam line from London to the North. Returning to Liverpool,

he spent some years avS assistant-surveyor to the corporation,

and then in 1844 accepted an engineering post on the Bridgewater

Canal Three years later he returned to Liverpool, to super-

intend the design and construction of the famous brick-arched

ceiling in the St George’s Hall, m succession to his friend

H L. Elmes. During this period Rawlinson's reputation as a

sanitarian had been growing, and when the Public Health Act

was passed in 1848 he was appointed one of the first inspectors

under it. He inspected many of the chief towns of England,

and his reports on the insanitary conditions he found brought

him in many cases into great unpopularity with the municipal

rulers. Early in 1855 popular feeling was so aroused by the

waste of life that was going on among the British troops in the

Crimea through disease, and by the mismanagement of the

campaign, that the Aberdeen ministry was forced to resign

Lord Palmerston, who then became prime minister, sent a
sanitary commission, consisting of Rawlinson and two medical

members (Dr John Sutherland and Dr H Gavin), with full

powers from the War Office, to do whatever it thought would
lead to better hygienic conditions m camp and hospital. The
commission reached Constantinople in March, and, by insisting

on what now seem the most obvious precautions, succeeded

within a few weeks m reducing the death-rate in the Levantine

hospitals from 42 to 2J %. Passing on to the Crimea, it

effected a similar improvement there, and by the end of the year

the health of the whole British army in the field was even better

than it enjoyed at home Rawlinson's next great public service,

for which he was made C B in 1865, was in connexion with the

distress caused in Lancashire by the collapse of the cotton-

manufacturing industry consequent on the American Civil War
In 1863 it was suggested that, in order to provide employment
for the starving operatives, the government should start works
of “ utility, profit and ornament," and Rawlinson being sent

to make an official investigation into the question, reported,

after visiting nearly 100 towns, that ij million sterling might
be advantageously expended m providing water-supply and
drainage, forming streets, &c., in those places The result was
that the Treasury was authorized to advance £1,200,000 (the

amount was afterwards increased) at 3^ %. for carrying out
such works, which proved of enormous public benefit. In
1866 he acted as chairman of the Royal Commission on the

Pollution of Rivers, and a few years later was appointed
chief engineering inspector to the Local Government Board

;

on retiring from this position in 1888 he was promoted to

be K.C.B. In 1894 he served as president of the Institution

of Civil Engineers. He died in London on the 31st of May
1898.

RAWMARSH, an urban district in the Rotherham parlia-

mentary division of the West Riding of Yorkshire, England,

7J m. N.E. of Sheffield by the Midland railway Pop. (1891)

^^>983 ;»(i9oi) i4>587. It IS situated on the ndge of a hill above
the valley of the Don. The church of St Lawrence was rebuilt

xxTi 30
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in 1830 with the exception of the Norman tower Rawmarsh
has leirge iron-workb, steel rolling-mills and potteries, and there

are collieries in the neighbourhood At the time of the Conquest

the manor ^as granted to Walter d’Eyncourt, and in the 12th

century it was divided among the three daughters of his tenant

Ralph Fagancl, who is supposed to have been the founder of the

church

RAWTENSTALL, a municipal borough m the Rossendale

parliamentary division of Lancashiie, England, r; J m N by W
from Manchester b> the Lancashire & Yorkshire railway

Pop (1901) 31^053 This town IS a modem creation of the

cotton industry
,

at the beginning of the rgth century it was
a secluded village in the wild hilly district of Rossendale horest

The cotton and woollen industries employ the majority of the

inhabitants, and there are btene quarnes in the neighbourhood

'The town was incorporated in 1891, and the corporation consists

of a mayor, 6 aldermen and 18 councillors Area, 0535 acres

RAY (Eat ram) ITie ra)s (Batotdei) together with the

sharks {Selachoidei) form the suborder Plagwstonn of Elasmo-
branch fishes, and aredivided into six families (sec Ichtmyology).
The first family, Pristidac, contains only the saw -fishes

{Pristts)f of which five species arc known, from tropical and sub-

Pnstts penotteti

tropical seas Ihey frequent es-

peciall) estuaries and nver-mouths,

and in some cases make their way
over a hundred miles from the

sea Although saw-fishes possess

all the essential cliaractcristics of

the rays proper, they retain the

elongate form of the body of

sharks, the tail being excessively

muscular and the sole organ of

locomotion The saw (fig. i)

is a flat prolongation of the snout,

with an endoskelcton which con-

sists of three to five cartilaginous

tubes; these are the rostral pro-

cesses of the cranial cartilage and
arc found in all rays, though com-
monly much shorter The in-

tegument of the saw is hard,

covered with shagreen
,

and a

senes of strong teeth, sharp in

front and flat

behind, are em-
bedded in It, in

alveolar sockets,

on each side

The saw is a for-

midable weapon
of offence, by
means of which
the fish tears

pieces of flesh

off the body of

Its victim, or

rips open its

abdomen to feed

on the intes-

t incs The teeth

proper, with

which the mouth
IS armed, arc

,
extremely small

I
and obtuse, and

I
unsuitable for

1 wounding or

- seizing animals

Saw-fishes arc

abundant in the

tropics
;

in their stomachs pieces of intestines iind fragments

Of cutfle-fish have been found They grow to a large size,

spccmiens with saws 6 ft long and i ft. broad at the base being
common.

the rays of the second family, Rhinobatidae, bear a strong

resemblance to the saw-fishcii, but lack the saw Their teeth are

consequently more developed, flat, obtuse, and adapted for

crushing hard-shelled marine animals Ihtre arc about twenty
known species, from tropical and subtropical si as

The third family, Torpedinidae, includes the electric rays

For the peculiar organ (fig 2) by which the electricity is pro-

duced, see Ichthyology. The fish uses this pow er voluntarily

either to defend itself or to stun or kill the smaller animals on

distinct pomts, either directly or through the medium of some
conducting body The electric currents created in these fishes

exercise ail the other known powers of electricity they render

the needle magnetic, decompose chemical compounds and emit

the spark 1 he dorsal surlace of the clectiic organ is positive,

the ventral negative Shocks from a large htalthy fish will

temporarily paralyse the arms of a strong man The specits of

the genus Torpedo arc distributed over the coasts of the Atlantic,

Pacific and Indian Ocean and at least one reaches the coasts of

Great Britain {T hebetans) On the west (oast of North
America T callform ca occurs, while on the Atlantic co».st there

IS found the black enunpAsh {T, occtde^iiahs) This latter is said

to reach a weight of 200 lb, but such gigantic specimens

are scarce, and prefer sandy ground at some distance from the

shore, where they are not disturbed by the agitation of the

surface-waU r vSeven genera with about fifteen species have
been described, mostly from the warmer seas All the rays of

this family have, like electric fishes generally, a smooth and naked
body
The fourth family, Raiidae, comprises the skates and rays

proper, or Rata More than thirty species are known, chiefly

from the temperate soag of both hemis])hcrcs, but much more
numerously from the northern than the southern A few species

descend to a depth of nearly 600 fathoms, without, however,

essentially differing from their surface congeners. Ra>s, as is
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indicated by their shape, are bottom-fishes, living on flat sandy
ground, generally at no great distance from the coast or the

surface. They lead a sedentary life, progressing, like the flat-

fishes, by an undulatory motion of the greatly extended pectoral

fins, the thin slender tail having lost the function of an organ of

locomotion, and acting merely as a rudder They arc carnivor-

ous «and feed exclusively on molluscs, crustaceans and fishes

Some of the species possess a much larger and more pointed

snout than the others, and are popularly distinguished as
“ skates.” The following are known as inhabitants of the

British seas —(a) short-snouted species (i) the thomback
R clavata), (2) the homelyn or spotted ray {R. maculata),

3) the starry ray {R radtala), (4) the cuckoo or sandy ray

(R, ctrcularts) ,
(h) long-snouted species • (5) the common skate

R baUs)y (6) the flapper skate or jumbo skate {R inacrorhynchus)^

7) the burton skate {R alba), (8) and (q.) the shagreen skates

(iL oxyrhynchu<i and R fullontca), A few deep-sea species are

known, including R abyssicola from 1588 fathoms off the coast

of British Columbia Most of the skates and rays are eaten,

except during the breeding season , and even the young of the

former are esteemed as food. The skates attain to a much
larger size than the rays, viz to a width of 6 ft. and a weight of

400 and *>00 lb.

The members of the fifth lamily, Trygonidae or stmg-rays.are

distinguished from the rays proper by having the vertical fins

replaced by a strong spine attached to the upper side of the tail

Some fifty species are known, which inhabit tropical more than

temperate seas, some species being found in great tropical rivers

over 1000 m. from the scu The spine is Imrbcd on the sides

and IS a most effective weapon of defence
;
by lashing the tail

in every direction the sting-rays can inflict dangerous or at least

extremely painful wounds 1 he danger arises from the lacerated

nature of the wound rather than from any specially pioisonous

property of the mucus inoculated. Generally only one or two
spines are developed Sting-rays attain to about the same size

as the skates and are eaten on the coasts of the Mediterranean

and elsewhere One species {Trygon pastinaca) is not rarely

found in the North Atlantic and extends northwards to the

coasts of Ireland, England and Norway
The rays of the sixth and last family, Myhobatidae, are popu-

larly known under \arious names, such as “devil-fishes,”
“ sea-devils ” and “ eagle-rays ” In them the dilatation of the

body, or rather the development of the pectoral fins, is earned to

an extreme, whilst the tafl is very thin and sometimes long like

a whip-cord (fig 3) Caudal spmes are generally present and

Flo. 3 -^Aeiobatis narman (Indo-Pacihc Ocean)

Similar to those of the sting-rays In the enormous “ sea-devils,*’

sometimes classed as a separate family (Stobwlidae), the anterior

part of the pectoral fin is detached and form® cephalic ** lobe

or pair of lobes m front of the snout. The dentition consists of

perfectly flat molars, adapted for crushing hard substances. In
some of the eagle-rays the molars are large and tessellated (fig 4),

I'lG —Jciws of an Eagle-Ray Myhohnhs aqutla»

in others extremely small Of the twenty-seven speaes which
are known, from tropical and temperate seas, the majority attain

a very large and some an enormous size : one mentioned by Risso,

which was taken at Messina, weighed 1250 lb. A foetus taken
from the uterus of the mother (all eagle-rays are viviparous),

captured at Jamaica and preserved in the British Museum, is 5 ft.

broad and weighed 20 lb. The mother measured 15 ft. in width
and as many in length, and was between 3 and 4 ft thick. At
Jamaica, where these rays arc well known under the name of
“ de\ il-lisl\cs,” they are frequently attacked for sport’s sake,

but their capture is uncertain and sometimes attended with

danger. The eagle-ray of the Mediterranean and Atlantic

(Myltobaits aqutla) is occasionally found ofl the British coasts.

(VC G
. J G K)

RAY (or Wray, as he wrote his name till 1670), JOHN (1628-

1705), sometimes called the father of English natural history,

was the son of the blacksmith of Black Notley near Braintree

in Essex, where he was born on the 29th of November 1628,

or, accordmg to other authorities, some months earlier. From
Bramtree school he was sent at the age of sixteen to Catharine

Hall, Cambridge, whence he removed to Trinity College after

about one year and three-quarters. His tutor at Trinity was

Dr James Duport (1606-1679), regius professor of Greek, and

his intimate friend and fellow-pupil the celebrated Isaac Barrow.

Ray was chosen minor fellow of Trinity m 1649, and in due
course became a major fellow on proceeding to the master’s

degree. He held many college offices, becoming successively

lecturer in Greek (1651),mathematics (1653),and humanitv (1655),

praelector (1657). junior dean (1657), and college steward (1659

and 1660) ,
and according to the habit of the time, he was

accustomed to preach in his college chapel and also at Great

St Mary*s before the university, long before he took holj" orders.

Among his sermons preached before his ordmation, which was
not till the 23rd of December 1660, were the famous discourses

on The Wisdom of God tn the Creation, and on the Chaos, Deluge

and Dissolution of the World Ray’s reputation was high also

as a tutor ; and he communicated his own passion for natural

history to several pupils, of whom Francis WiUughby is by far

the most famous.

Ray’s quiet college life closed when he found himself

unable to subscribe to the Act of Uniformity of i66x, and was
obliged to give up his fellowship m 1662, the year after Isaac

Newton had entered the college. We are told by Dr Derham
in his Life of Ray that the reason of his refusal “ was not (as

some have imagmed) his having taken the ‘ Solemn I.eague and
Covenant,’ for that he never did. and often declared that he
ever thought it an unlawful oath ; but he said he could not

declare for those that had taken the oath that no obligation

lay upon them, but feared there might.” From this time on-

wards he seenas to have depended chiefly on the bounty of his

pupil Willughby, who made Ray his constant companion while

he lived,, tfind at his death left him £60 a year, with the charge o£

educating his two sons* «
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In the spring of 1663 Ray started together with Willughb)

and two other pupils on a tour through Europe, from which he

returned in March 1666, parting from VVillughby at Montpellier,

whence the latter continued his journey into Spam He had
previously in three different journeys (1658, 1661, 1662)

travelled through the greater pait of Gieat J 3ritain, and selec-

tions from his pn\ate notes of those journeys were edited by

George Scott in 1760, under the title of Mr Ray's Itinerartes

Ray himself published an account of his foreign travel in 1673,
entitled Observations topographical

^
morale and physiological

^

made on a Journey through part of the low Countries, Germany,
Italy, and France From this tour Ray and Willughby returnc'd

laden with collections, on which they meant to base complete

systematic descriptions of the animal and vegetable kingdoms
Willughby undertook the former part, but, dying in 1672, left

only an ornithology and ichthyology, in themselves vast, for

Ray to edit ,
while the latter used the botanical collections for

the ground^\ork of his Methodus plantarum nova (1682), and

his great Histona generalis plantarum (3 vols
,

i686, 1688,

1704) The plants gathered on his British tours had already

been described in his Catalogus plantarum Angltae (1670), which
work is the basis of all later English floras

In 1667 Ray was elected a fellow of the Royal Society, and
in 1669 he published in conjunction with Willughby his first

paper in the Philosophical Transactions on “ Experiments
concerning the Motion of Sap m Trees” They demonstrated

the ascent of the sap through the wood of the tree, and supposed

the sap to “ precipitate a kind of white coagulum or jelly,

which may be well conceived to be the part which every year

between bark and tree turns to wood and of which the leaves

and fruits are made ” Immediately after his admission into

the Roval Society he was induced by Bishop John Wilkins to

translate his Real Character into Latin, and it seems he actually

completed a translation, which, howevci, remained in manu-
scrifit ,

his Methodus plantarum nova was m fact undertaken as

a part of Wilkins’s great c lassificatory sc heme
In 1673 Ray married Margaret Oakley of l.aunton (Oxford);

in 1676 he went to Sutton Coldfield, and in 1677 to Falbornc

Hall m Essex Finally, in 1679, he removed to Black Notley,

where he afterwards rcmameci. IIis life there was quiet and
uneventful, but embittered by bodily weakness and chronic

sores He occupied himself in writing books and in keeping

up a wide scientific correspondence, and lived, in spite of his

infirmities, to the age of seventy-six, dying at Black Notley on
the 17th of January 1703, The Ray Society, for the publica-

tion of works on natural history, was founded in his honour in

1844
Ray’s book, the Catalogus plantarum circa Cantahrigtani

nasccntium (1660, followed by appendices m 1663 and 1685), was
written m coniunction with his " amicissimns ct individuus comes,”
John Nid Ihe plants, ^620 in number, arc enumerated alphabeti-

cally, but a system of classification differing little from Caspai
Bauhm’s is sketched at the end of the book

,
and the notes contain

many curious references to other parts of natural history The
stations of the plants are minutely described

,
and Cambridge

Students still gather some of their rarer plants m the copses or
chalk-pits where he found them The lx>ok shows signs of his

indebtedness to Joachim Jung of Hamburg, who had died in 1657,
leaving his writings unpublished

;
but a MS copy of some of them

was sent to Ray by Samuel Hartlib m 1660 Jung invented or gave
prccLsion to many technical terms which Ray and others at once
made use of in their descriptions, and which arc now classical

,
and

his notions of what constitutes a specific distinction and what
characters are valueless as such seem to have been adopted with
little change by Ray. The first tivo editions of the Catalogus
plantarum Angltae (1670, 1677) were likewise arranged alphabeti-
cally

;
but in the Synopsis sitrptum Britanntcarum (1690, i6p6,

also re-edited by DiUenius, 1724, and by Hill, 1760) Ray applied i

the scheme of classification which he had by that time elaborated
in the Methodus and the Htsiorta plantarum The Methodus plant-
arum nova (1682) was largely based on the works of Caesalpinus
and Jung, and still more on tliat of Rolx'rt Morison of Oxford The
greatest merit of this book is the use of the number of cotyledons
as a basis of classification

;
though it must bo remembered that

the difference between the monocotyledonous and dicotyledonous
embrv^o was detected by Nehemiah Grew After dividing plants
into flowerless and flowering, Ray says, “ Flonferas divracmus in

Dicotytedoncs, quarum semina sata binU ioliis anomahs, semmal-

ibus dictis, quae cotyledonorum usum pracstant, e terra exeunt,
vel m binos saltern lobos divicluntur, quamvis cos supra ttrrtm
folioriim specie non clKrunt, ct Monocotylcdoncs, quae nec folia

bina seminalia efferunt nec lobos binos condunt Haec divisio
ad arbores etiam extendi potest

,
siquidcm Palmae et congenercs hoc

respectu eodem modo a rehquis arbonbus diffcrunt quo Monocotyle-
doncs a rchquis hcrbis ” But a seiious blemish was liis persistent

separation of trees from herbs, a distinction whose falsity had been
exposed by Jung and others, but to which Kay tried to give scientilic

foundation by denying the existence of buds in the latter At this

time he based his classification, like Caesalpinus, chiefly upon the
fruit, and he distinguished several natiiial groups, suf h as the
grasses, Labiatae, UmbelUferae and Papilionnceae Ihe classifica-

tion of the Methodus was extended and imjwved m the Histona
plantarum but was disfigured by a large class of Anomalae, to include
forms that the other orders did not easily admit, and by the sepaia-
tion of the cereals from other grasses This vast book enumerates
and desci ibcs all the plants known to the author or described by
his prodeccssoi s, to the number, according to Adanson, of 18,625
species In the first volume a chapter ” Dc plantis in genere ”

contains an account of all the anatomical and physiological know -

ltdge 01 the time regarding plants, with the recent speculations
and discoveries of Caesalpinus, Grew, Malpighi and Jung; and
Cuvici and Diipetit Ihouars, declaring that it was this chapter
which gave acceptance anti authority to these authors* works, say
that ” the best monument that could be erected to the memory of
Ray would be the rcpublicatioii of this part of his work separately

”

Ihc Stirplum Europaearum extra Bntannias nasccntium Sylloge
(i()94) IS a much amplified edition of the catalogue of plants collected

on his own European tour In the preface to this book he first

clearly admitted the doctrine of the sexuality of plants, which, how-
ever, he had no share in establishing Here also begins his long
controversy with Rivinus (Augustus Quinnus Bachmann) which
chiefly tinned upon Ray's indefensible scpaiation of ligneous from
herbaceous plants, and also upon what he conceived to be the mis-
leading reliance that Rivinus placed on the characters of the corolla

But m the second edition of his Methodus (170^) he followed Rivinus
and J. P de Tourn(fort in taking the flower instead of the fiuit as
his basis of classification , he was no longer a fructicist but a
corollist

Besides editing his friend Willughby’s books, Ray wiotc several
zoological works of his own, including Synopsis methodica Animahum
Quadrupedum et Serpentim Generis (1693), that is to say, botli

mammals and reptiles, and Synopsis methodica Avium et Pi^icium

(1713) ,
the latter was published posthumously, as was also the

more important Histona Inseciorum (1710), which embodied a
great mass of Willughby's notes
Most of Ray's minor works were the outcome of his faculty foi

carefully amassing facts; for instance, his Collection of English
Proverbs (1670), his Collection of Out-of-the-way English Words
(1674), his Collection of Curious Travels and Voyages (1693), and his
Diitionanolum trilingue (1675, 5th edition as Nomenclator classicu^,

1706] The last was written for the use of Willughby's sons, his
pupils

,
it passed through many editions, and is still useful foi

its careful identifications of plants and animals mentioned by
Greek and Latin writers But Ray's influence and reputation
have depended largely upon his two lx)oks entitled The Wisdom
of God manifested in the Works of the Creation (1691), and Miscellane-
ous Discourses concerning the Dissolution and Chants of the World
(1692) Ihe latter includes three essays on “ The Primitive Chaos
and Creation of the World," ** The General Deluge, its Causes
and Effects,” and " The Dissolution of the World and Future
Conflagrations " The germ of these works was contained m
sermons preachtd long before in Cambridge Both books obtained
immediate popularity, and the former, at least, was translated
into several languages In The Wisdom of God, (S^c

,
Ray recites

mnumcrablc examples of the perfection of organic mechanism,
the multitude and variety of living creatures, the minuteness and
usefulness of their parts, and many, if not most, of the familiar
examples of purposive adaptation and design in nature were
suggested by him, such as the structure of the eye, the hollowness
of the bonts, the camel’s stomach and the hedgehog's armour.
Authorities

—

Select Remains, Itineraries and Life, by Dr
Dcrham, edited by George Scott, 1740 ,

notice by Sir J. E Smith
in Rees's Cyclopaedia, notice by Cuvier and A Dupetit Thouais
in the Btograpnie universelle

,
all these were collected under the

title Memorials of Ray, and edited (with the addition of a complete
catalogue of his works) by Dr Edwin Lankester, 8vo (Ray Society),

1846 ;
Correspondence (with Willughby, Martin Lister, Dr Robinson,

Petiver, Dei ham. Sir Hans Sloane and others), edited by Dr
Derham, 1718 ;

Selections, with additions, edited by Lankester
(Ray Society), 1848 For accounts of Ray’s system of classificalfton,

see Cuvier, Lemons hist, s Set Nat

,

p. 488 ;
Sprengel, Gesch d

Botamk, li. p. 40 ;
Sachs, Gesch. d Botanik

,
also Whewell, Hist

Ind Set

,

iii p 3^2 (ed. 1847), Wood, art " Classification
”

in Rees's Cyclopaedia.
^

(D W T.)

RAYAH (Arabic ratyah, peasants, subjects, flock, herd^

raa, to pasture, cf. ryot,” an Indo-Persian variant of the same
word), the name given to the non-Moslem subjects of a
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Mahommedan ruler

;
all who pay the hara] or poll-tax levied

on unbelievers. Five classes of rayahs existed under Turkish

rule,—(i) the Greek, or Roum milleti) (2) the Armenian, or

Entem milleti
, (3) the Catholic Armenians— gatoliki

inilleti
y (4) the Latin Christians, or Roum gatolikt nitlleti

,

and

(s) the Jews, or tchondt mtllett. The name rayah is most
commonly used of the peasants, but it docs not apply only to the

agricultural populations It depended on status, fixed by
religious faith.

RAYLEIGH, JOHN WILLIAM STRUTT, 3rd baron

(1842- ), English physicist, was born m Essex on the 12th of

November 1842, being the son of the 2nd baron ^ Going to

Trinity College, Cambridge, he graduated as senior wrangler in

1865, and obtained the first Smith’s prize of the year, the second

being gamed by Professor Alfred Marshall He married m
1871 a sister of Mr A J Balfour, and succeeded to the title

in 1873 From 1879 to 1884 he was Cavendish professor of

experimental physics in the university of Cambridge, in

succession to Clerk Maxwell
;
and in 1887 he accepted the post

of professor of natural philosophy at the Royal Institution of

Great Britain, which he resigned m 1905. His early mathe-
matical and physical papers, written under the name of J W
Strutt, made him known over Europe

,
and his powers rapidly

matured until, at the death of Clerk Maxwell, he stood at the

head of British physicists. Sir George Stokes and Lord Kelvin

alone excepted Ihe special feature of his work is its extreme

accuracy and definiteness
;

he combines the highest mathe-
matical acumen with refinement of experimental skill, so that

the idea of ranking him as higher in one department than

another does not arise His experimental investigations are

carried out with plain and usually home-made apparatus, the

accessories lieing crude and rough, but the essentials thought-

fully designed so as to compass m the simplest and most perfect

manner the special end in view A great part of his thcorctu al

work consists in resurveying things supposed superficially to be

already known, and elaborating their th( ory into precision and
completeness In this way he has gone over a great portion of

the field of physics, and m many cases has either said the last

word for the time being, or else started new and fruitful develop-

ments. Possessing an immense range of knowledge, he has

filled up lacunae in nearly every part of physics, by experiment,

by calculation, and bv clear accurate thought The following

branches have especially felt his influence .—chemical physics,

capillarity and viscosity, theory of gases, flow of liquids, photo-

graphy, optics, colour vision, wave theory, electric and magnetic

problems, electrical measurements, elasticity, sound and
h> drodynamics The numerous scientific memoirs m which his

original w^ork is set forth were collected under his own editorship

in four large volumes, the last of which was published in 1903
His most extensive single work is a book on Sound, which, in

the second edition, has become a treatise on vibrations in

general. His familiarity with the methods of mathematical

analysis and a certain refinement of taste m their application

have resulted in great beauty of form. His papers are often

difficult to read, but never diffuse or tedious
;

his mathematical

treatment is never needlessly abstruse, for when his analysis is

complicated it is only so because the subject-matter is com-

plicated. Of discoveries superficially sensational there are few

or none to record, and the weight of his work is for the most
part to be appreciated only by professed physicists One
remarkable discovery, however, of general interest, was the

outcome of a lon^ series of delicate weighings and minute

experimental care in the determination of the relative density

of nitrogen gas—undertaken in order to determine the atomic

weight of nitrogen—namely, the discovery of argon, the first of a

senes of new substances, chemically inert, which occur, some

only in excessively minute quantities, as constituents of the

* The barony was created at George IV 's coronation in 1821 for

the wife of Joseph Holden Strutt, M P #for Maldon (1790-1826)
and Okehampton (1826-1830), who had done great service during
the French War as colonel of the Essex militia Ho died in 1845,
his wife, tlic baroness, predeceasing him in 1836 Iheii son
^d. 187s) was the 2nd baron

earth’s atmosphere. Lord Rayleigh had an interest m abnormal
psychological investigations, and became a member and vice-

president of the Society for Psychical Research. He was one of

the original members of the Order of Merit, instituted in con-

nexion with the coronation of King Edward VIL In 1904 he

was awarded a Nobel prize, and at the end of 1905 he became
president of the Royal Society, of which he had Iscen elected

a fellow in 1873, and had acted as secretary from 1885 to 1896
He remained president till 1908, in which year he was chosen to

succeed the 8th duke of Dcvonshiie as chancellor of Cambridge
University.

For a popular but authentic account of some of Lord RayUu^h’s
scientific work and discoveries, sec an article by Sir Oliver I odge
m the National Review for September 1898

RAYMOND,HENRYJARVIS (i 820-1869), American journalist,

was born near the village of Lima, Livingston county, New
York, on the 24th of January 1820 He graduated from the

university of Vermont in 1840 After assisting Horace Greeley

{q V,) m the conduct of more than one newspaper, Raymond in

1831 formed the firm of Raymond, Jones & Co
,
and the first

issue of the New York Times appeared on the i8th of Septcml^er

1851 ,
of this journal Raymond was editor and chief proprietor

until his death Ravmond was a m(.mbcr of the New York
Assembly in 1850 and 1851, and in the latter )ear was speaker

He supported the views of the radical anti-slavtry wing pf the

Whig party m the North His nomination over Greeley on the

Whig ticket for lieutenant-governor in 1854 led to the dissolution

of the famous political “ firm ” of Seward, Weed and Greeley

Raymond was elected, and served m 1834- ^6* He took a

prominent part m the formation of the Repul>lican party, and
drafted the famous “ Address to the People ” adopted by the

Republican convention which met m Pittsburg on the 22nd of

February 1856 In 1862 he was again a member, and speaker,

of the New York Asi>embly. During the Ci\ il War he supported

Lincoln’s policy in general, though deprecating his delays, and he

\vas among the fir'>t to urge the adoption of a broad and liberal

attitude in dealing with the people of the South In 1863 he was
a delegate to the National Republican Convention, and was made
a member, and chairman, of the Republican National Committee
He was a member of the National House of Representatives in

1863-67, and on the 22nd of December 1865 he ably attacked

'lhaddeus Stevens’s theory of the “ dead ” states, and, agreeing

with the President, argued that the states were nc\ or out of the

Union, inasmuch as the ordinances of secession ^^tre null In

consequence of tins, of his prominence in the Loyalist (or

National Union) Convention at Philadelphia in August 1866,

and of his authorship of the ‘‘ Address and Declaration ol

Prmciplcs,” issued b) the convention he lost favour vitli his

party. He was removed from the chairmanship of the Re-
publican National Committee in 1866, and in 1867 his nomina-

tion as minister to Austria, which he had already refused, was
rejected by the Senate He retired from public life in 1867 and
devoted his time to newspaper work until his death in New York
city on the i8th of June 1869. Raymond was an able and
polished public speaker

,
one of his best known speeches was a

greeting to Kossuth, whose cause he warmly dcfencled. But his

great w^ork was in elevating the style and general tone of

American journalism. He published several books, including a

biography of President Lincoln—The Life and Public Services of

Abraham lincoln (1865), which in substance originally appeared

as A History of the Administration of President Lincoln (1864).

See Augustus Maverick, Henry J Raymond and the New York
Press for Thirty Years (Hartford, Conn , 1870) ,

and “ Extracts
from the Journal of Henry J Raymond." editotl by^ his son, Henr)
H Raymond, in Scribners* Monthly, \ols xix and xx. (New York,
1879-80).

RAYMOND OF SABUNDE, or Sabiende (fl. 1434), Spanish
scholar, was a teacher of medicine and philosophy and finally

regius professor of theology at Toulouse His Liber naturae sive

creaturarum, &c, (written 1434-36), marks an important stage m
the history of Natural Theology The book was directed

against the position then generally held, that reason anef faith,
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philosophy and theology were antithetical and irreconcilable

Raymond declares that the book of Nature and the Bible are

both Divine revelations, the one general and immediate, the

other specific and mediate. The Edttto Prtneeps of the book,

which found many imitators, is undated but probably belongs

to 1484 ;
there are many subsequent editions, one by J. F. von

Seidel as late as 1852 In 1595 the Prologus was put on the

Index for its declaration that the Bible »s the only source of

revealed truth. Montaigne (Essays^ bk. 11. ch xii.
, An Apologie

of Raymond Sebond "’) tells how he translated the book mto
French and found “ the conceits of the author to be excellent,

the contexture of his work well followed, and his project full of

pietie. . . . His drift IS bold, and his scope adventurous, for he

undertaketh by humane and naturall reasons, to establish and
vcrifie all the articles of Christian religion against Atheists

Sec D Bculct, Un Inconnu techerchts htUoriques et

critiques sur Raymond de Sabunde (Pans, 1875)

RAYMUND, prince of Antioch (1099-1149), was the son of

William VI
,
count of Poitou. On the death of Bohemund II of

Antioch (q*v)j the principality devolved upon his daughter,

Constance, a child of some three years of age (1130) Fulk,

the kmg of Jerusalem, and, as such, guardian of Antioch, was
concerned to find a husband for her, and sent envoys to England
to offer her hand to Raymund, who was then at tlie court of

Henry L Ra>mund accepted the offer, and stealing m disguise

through southern Italy, for fear of apprehen'^ion by Roger of

Sicily, who claimed the mheritance of Antioch as cousin of

Bohemund I , he reached Antioch m 1 1 35 . Here he was married
to Constance by the patriarch, but not until he had done hmi
homage and fealty Ihe marriage excited the indignation

of Alice, the mother of Constance, who had been led by the

patriarch to think that it 'was she whom Raymund desired to

wed ,
and the new prince had thus to face the enmity of the

princess dowager and Iict party In 1137 he had also to face

the advent of the eastern emperor, John Comnenus, who had
come south partly to recover Cilicia from Leo, the prince of

Armenia, but partly, also, to assert his rights over Antioch

Raymund w'as forced to do homage, and even to promise to cede

his prmcipality as soon as he wsls recompensed by a new fief,

which John promised to carve for him in the Mahommedan
territory to the east of Antioch The expedition of 1138, m
which Raymund joined with John, and which was to conquer
this territory, naturally proved a failure ; Raymund was not

anxious to help the emperor to acquire new territories, when
their acquisition only meant for him the loss of Antioch

;
and

John had to return unsuccessful to Byzantium, after vainly

demanding from Raymund the surrender of the citadel of

Antioch There followed a struggle between Raymund and the

patriarch. Raymund was annoyed by the homage wLich he
had been forced to pay to the patriarch m 1^35 ,

and the dubious

validity of the patriarch’s election offered a handle for opposition

Eventually Raymund triumphed, and the patriarch was deposed

(1139). In 1142 John Comnenus returned to the attack ; but
Raymund refused to recognize or renew his previous submission

;

and John, though he ravaged the neighbourhood of Antioch,

was unable to effect anything against him. When, however,

Raymund demanded from Manuel, who had succeeded John m
1143, the cession of some of the Cilician towns, he found tliat he
had met his match. Manuel forced him to a humiliating visit to

ConstantmojJe, during which he renewed his oath of homage
and promised to receive a Greek patnarch. The last event of

importance m Raymond’s life was the visit to Antioch in 1148 of

Louis VII. and his wife Eleancwr, Raymund’s niece. Raymund
sought to prevent Louis from going south to Jerusalem, and to

induce him to stay m Antioch and help m the conquest of Aleppo
and Caesarea. Perhaps for this end he acquired an mfluence

over his niccc, which was by some inteipreted as a guilty

intimacy. At any rate Louis hastily left Antioch, and Raymund
was balked m his plans In 1149 he fell m battle during
an expedition against Nurcddin. Raymund is described by
William of Tyre (the mam authority for his career) as handsome
and affable ;

pre-eminent in the use of arms and military expen-

-RAYMUND OF TOULOUSE
ence ; htteratorum, licet ipse lUiteratus £sset, cuttor (he caused the
Chemsoft des cMtils to be composed)

;
a regular churchman and

a faithful husband , but headstrong, irascible and unreasonable,
with too gieat a passion for gambling (bk xiv c xxi.).

For lus career see Rey m the Revue de Vorient Uittn, vol iv

(E Br)
RAYMUND OF TOULOUSE (sometimesalsocallcd Raymund of

St Giles, after a town to the south of Nimes), count of Provence,
one of the leaders of the first Crusade According to an Armenian
authority, he had lost an eye on a pilgrimage to Jerusalem
before the first Crusade

,
but the statement probably rests on

the fact that he was one-eyed, mr monocidus He is also re-

corded to have fought agamst the Moors m Spam before 1096 ,

and it IS certam that he was the first of the princes of the West
to take the cross after Pope Urban’s sermon at Clermont The
oldest and the richest of the crusading princes, the count of

Provence started, at the end of October 1096, with a large com-
pany, which mcluded his wife, his son, and Adhemar, bishop of

Puy, the Papal Legate. His march lay by Ragusa and Scutari

to Durazzo, whence he s.truck eastward, along the route also

used by Bohemund, to Constantinople At the end of April

1097 he was with difficulty induced to take a somewhat negative
oath of fealty to Alexius

,
for the obstmacy whicli was one of

his characteristics, coupled perhaps with some hope of acquiring

new territories, made him reluc-tant to submit like the other

crusaders to Alexius. He was present at Nicaea and Dory-
laeum

,
but he first showed his hand in October 1097, when,

as the army neared Antioch, and a rumour was spread that

Antioch had been deserted by the Turks, he sent a detachment m
advance to occupy the city—an action which presaged his

future difficulties with Bohemund, the would-be prince of

Antioch. In the siege of Antioch (which was far from having
been deserted) Raymund played his part. When the city was
taken by Bohemund (June 1098), the count garrisoned the

palaiium Cassiam (the palace of the emir, Yagi Sum) and the

towxr over the Bridge Gate He lay ill during the second siege

of Antioch by Kerbogha
, but in his camp a gi eat spiritualistic

activity culminated m the discovery of the Holy Lance by the

Provencals. The miracle stimulated the crusaders to defeat

Kerbogha . the Lance itself, discovered by the Provencals and
carried henceforward by their count, became a valuable asset m
Raymund’s favour

,
and he began to put difficulties in the way

of Bohemund’s retention of Antioch, obstinately alleging the

oath to Alexius, and refusing to surrender the positions in the

city which he had occupied. A struggle thus arose between the

Provencals and the Normans, partly with regard to the genuine-
ness of the Lance, which the Normans naturally doubted, and
partly with regard to the possession of Antioch—the real issue

at stake. Raymund was the first of the princes to leave Antioch,
moving southward in the autumn of 1098 to the siege of Marra,

but leaving a detachment of his troops m Antioch. With Bohe-
mund left behind in Antioch

,
with the possession of the Holy

Lance to give him prestige
,
and with the wealth which he had

at his disposal, the count of Provence now definitely began to
figure as the leader of the Crusade. If he could have consented
to leave Bohemund in possession of Antioch and push south-

ward, he might have achieved much. But he could not stomach
the greatness of Bohemund

;
and when the Normans turned

his troops out of Antioch in January 1099, he marched from
Marra (winch had been captured m December 1098) into the

emirate of Tripoli, and began the siege of Area (February 1099),
evidently with the idea of founding a power in Tripoli which
would check the expansion of Bohemund’s principality to the

south. The siege of Area was protracted
;
and the selfish policy

of the count, which thus deferred the march to Jerusalem,
lost him all support from the mass of the crusaders. A wave of

mdignation m the ranks, and the inducements which the emir
of Tripoli offered to the other princes, forced Raymund to desist

from the siege (May iof8), and to march southwards to Jerusa-

lem. After the capture of Jerusalem, Raymund was offered,

but refused, the advocacy of the Holy Sepulchre. He alleged

his reluctance to rule in the city m which Christ had suffered

:
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it is perhaps permissible to suspect that he hankered for the

principahty of Tripoli and the renewal of hostilities widi

Bohemund. As at Antioch, so at Jerusalem, he fell mto strife

with the new ruler
; and it was only with difficulty that Godfrey

was able to secure from him the possession of the Tower of

David, which he had originally occupied. The grasping nature

of Raymond again appeared after the battle of Ascalon, when
his eagerness to occupy Ascalon for himself prevented it from

being occupied at all
;

while Godfrey also blamed him for the

failure of his army to capture Arsuf. It almost seems as if the

count could not appear without becoming a centre of storms

,

and when he went north, in the winter of 1099-1100, his first

act was one of hostility against Bohemund, from whom he

helped to wrest Laoditea. From Laodicea he went to Con-

stantinople, where he fraternized with Alexius, the great enemy
of his own enemy Bohemund. Joining in the ill-fated Crusade

which followed m the wake of the First, he was successful m
escaping from the debacle, and retummg to Constantinople. In

1102 he came by sea from Constantinople to Antioch, where he

was imprisoned by Tancred, regent of Antioch during the cap-

tivity of Bohemund, and only dismissed upon promising not

to attempt any conquests m the country between Antioch and
Acre He broke lus promise, attacking and capturmg Tortosa,

and beginning to build a castle for the reduction of Tripoli (on

the Mans Peregrtnus) In this policy he was aided by Alexius,

who was naturally willing to see the erection of a tributary

county of Tripoli to the south of Bohemund’s principality In

1105 Raymund died He was succeeded by his nephew William,

who m 1109, with the aid of Baldwm I
,
captured the town

and definitely established the county of Tripoli. William was
ousted in the same year by Raymund’s elclest son Bertrand

,

and the county contmued m the possession of his house during

the 12th century ^

Raymund of Toulouse represents the Provcn9al element in

the first Crusade, as Bohemund represents the Norman, and
Godfrey and Baldwin the Lotharmgian, Religiosity, obstinacy

and greed seem curiously blended in his composition. The first

equality appears m the episode of the Lance, and in his renuncia-

tion of the advocacy of Jerusalem * the second appears in the

whole of his attitude to Bohemund : the third appears again

and again, whenever the progress of the Crusades brought any
new conquest. If in temperament he is the least attractive

among the princes of the first Crusade, he was yet one of its

foremost leaders, and he left his mark upon history in the

foundation of the county of Tripoli.

Raymund of Agilcs, a clerk in the Provencal army, gives the
history of the first Crusade from his master’s jx>int of view For
a modern account of Count Raymund ’s part m the crusading
movement, one may refer to Rohrichl’s works (sec Crusades)

(E Br)

RAYMUND OF TRIPOLI, the most famous of the descendants

of Ravmund of Toulouse, was a great-grandson of his eldest son

Bertrand his mother was Hodierna, a daughter of Baldwin II.,

and through her he was closely connei-tcd with the kmgs of

Jerusalem He became count of Tripoli in 1152, on the

assassination of his father In 1164 he was captured by Nur-
eddm, and was only released in 1172 after a captivity of eight

years. In 1174 he claimed the regency on behalf of Baldwin IV.

(at once a minor and a leper), m virtue of his close relationship
;

and the claim was acknowledged After two years the regency

seems to have passed to Reginald of Chatillon
;
but Raymund,

who had married the heiress of the county of Tiberias, continued

to figure m the affairs of the kingdom. His great ability pro-

cured him enemies ; for two years, 1180-1182, Baldwin IV. was
induced by evil advisers to exclude him from his temtones.
Bflt as Saladin grew more threatening, Raymund grew more
indispensable

, and m 1184 he became regent for Baldwm V.,

on condition that, if the kmg died before his majority, his

successor should be determined by the^rcat powers of the West.

Raymundconducted the regency with skill, securing a truce from

*For the future history of the county, see under Raymund of
Tripoli and Bohemund iv
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Saladm in 11S5

;
but when Baldwm V. died, m 1186, all went

wrong Raymund summoned an assembly of the barons to

Napious to deliberate on the situation
;
but whale they dehber-

ated, the supporters of Guy de Lusignan (the husband of Baldwm
IV. sister, Sibylla) acted, and had him crowned, in defiance

of the stipulation under which Raymund had become regent.

The rest of the barons came over to Guy ; and Raymund, left m
isolation, retired to Tiberias and n^otiated a truce for himself

with Saladm. IIis ambiguous position led contemporaries to

accuse him of treasonable correspondence with Saladin
, but his

loyalty to the Christian cause was nobly shown m 1187, when
he reconciled himself to Guy, and aided him in the battle of

Hattin, which was engaged, however, m the teeth of his earnest

advice. He escaped from the battle wounded, and ultimately

retired to Tnpoh, where he died (1187)

In the corrupt society of the latter days of the kingdom of

Jerusalem, Raymund showed himself at least as dismterested as

any other man, and certainly more capable than the rest of his

contemporaries. He might have saved Jerusalem, if Jerusalem

could have been saved
,
but his was the vox cla^nantis tn desertc.

He IS worthy of the throne,” wrote a contemporary Arabic

chromcler : “he seems destined for it by nature, who has given

him pre-eminent wisdom and courage ” (E Br
)

RAYNAL, GUILLAUME THOMAS FRANgOIS (1713-1796),

French writer, was born at Saint-Geniez in Rouergue on the

12th of April 1713. He was educated at the Jesuit school of

Pezenas, and reccMved priest’s orders, but he was dismissed for

unexplained reasons from the parish of Saint-Sulpice, Pans,
to which he was attached, and thenceforward he devoted

himself to society and literature The Abbe Raynal wrote for

the Mercurc de France, and compiled a senes of popular but
superficial works, which he published and sold himself These

—

VHtsiotre du slatJwnderat (The Hague, 1748), VHtsiotre du
parlement d^Angleierre (London, 1748), Anec^ies htsionques

(Amsterdam, 3 vols
, 1753)—gained for him access to the salons

of Mmc Geoffnn, Helvetius, and the baron dTIolbach. He had
the assistance of various members of the philosophe coteries in

his most important work, Vllisioire pliiloi>ophtque ei paliHque

dts etahhsbeinents et du commerce des Europeens dans les deux
Indes (Amsterdam, 4 vols

, 1770) Diderot indeed is credited

with a third of this work, which was cliaractenzcd by Voltaire

as “ du rechauffe avee de la declamation.” The other chief

collaborators were Pechmeja, Holbach, Paulze, the farmer-

general of taxes, the Abbe Martin, and Alexandre Deleyre. To
this piecemeal method of composition, m which narrativ'e

alternated with tirades on political and social questions, was

added the further disadvantage of the lack of exact information,

which, owing to the dearth of documents, could only have been

gained by personal investigation. The “philosophic” decla-

mations perhaps constituted its chief interest for the general

public, and its significance as a contribution to democratic

propaganda The Histotre went through many editions, being

revised and augmented from time to time by Ravmal ;
it was

translated mto the prim ipal European languages, and appeared

m various abridgments Its introduction into France was
forbidden in 1779 ,

the book was burned by the public execu-

tioner, and an order was given for the arrest of the author, whose

name had not appeared m the first edition, but was printed on

the title page of the Geneva edition of 1780. Raynal escaped

to Spa, and thence to Berlin, where he was coolly received by
Frederick the Great, in spite of lus connexion w ith the phtlasopJu

party. At St Petersburg he met mi\\ a more cordial reception

from Catheiine II
,
and m 1787 he was permitted to return to

France, though not to Paris He showed generosity m assigning

a considerable mcome to be divided annually among the peasant

proprietors of upper Guicnne He was elected by Marseilles to

the States-general, but refused to sit on the score of age. Raynal

now realized the impossibility of a peaceful revolution, and, m
terror of the proceedings for whiclt the writings of himself and

his friends had prepared the way, he sent to the Constituent

Assembly an address, which was read on the 31st of May 1791,

deprecating the violence of its reforms. This addresg is said
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by Sainte-Beuve {Nouvcaux lundts, xi ) to have been composed

chiefly by Clermont 1 onnerre and Pjerre V. Malouet, and it was

regarded, even b) moderate men, as ill-timed The published

Letire de Vahbe Raynal d VAssemhlee mtxonale (loth Dec. 1790)

was really the work of the comte de Guibert. During the Terror

Raynal lived in retirement at Passy and at Montlhery. On
the establishment of the Directory in 1795 he became a member
of the newly organized Institute of France He died m the

next year on the 6th of March at Chaillot

A detailed bibliography of his works and of those falsely attributed

to him will be found in Qu^rard's La L ranee htUratrr, and the same
author’s Supercherte^ dhoxUes The biography by A lay, prefixed

to Peuchet’s edition fPans, 10 vols, 1820-1021) of the nisiotre

des Indes, is of small value To this edition Peuchet added tNvo

supplementary volumes on colonial development from 1785 to 1824
See also the anonymous Raynal dimasqui (1791) ,

Cherhal Montrdal,

tdoge . de G T Raynal (an IV
) ;

a notice in the Momteur
(5 vend6miaire, an V

) ,
J3 Lunct, Biographxe de Vabb& Raynal

(Rodez, i 860) ,
and J Morlcy Diderot (1891)

RAYNALD OP CHAtILLON (d 11^7). a knight m the service

of Constance, princess of Antioch, whom she chose for her

husband m 1153, four years after the death of her first husband,

Raymund (qv) One of Raynald’s first acts vas a brutal

assiult on the patriarch of Antioch ; while two years later he

made an unjustifiable attack on ()prus, in the course of which

the island was ravaged. The act brought its punishment in

1159, when he had to humiliate himself before the emperor

Manuel, doing homage and promising to accept a Greek

patriarch
;

and w^hen Manuel came to Antioch in the same
year, and was visited there by Baldwin Ilf., Raynald led his

horse into the citv Later m the year he was captured by the

Mahommedans, during a plundering raid against the Syrian

and Armenian peasants of the neighbourhood of Marash, and
confined at Aleppo His captivity lasted seventetn years

Released in 1176 he married Stephanie, the wudow of Humphrey
of Toron, and heiress of Krak and Mont Roval, to the S E of the

Dead Sea—fortresses which controlled the trade-routes between

Eg)pt and Damascus, and gave him access to the Red Sea.

In November 1177, at the head of the army of the kingdom, he

won a victory over Saladin, who only escaped with difficulty

from the pursuit. But in 1181 the temptation of the caravans

which passed by his fortress proved too strong, and m spite of

a truce between Saladm and Baldwin IV. he began to plunder.

Saladin demanded reparations from Baldwin IV Baldwin

could only reply that he was unable to coerce his unruly vassal

The result was a new outbreak of war between Saladin and the

Latin kingdom (1182) In the course of the hostilities Raynald
launched ships on the Red Sea, partly for buccaneering, partly,

It seems, w'lth the design of attacking Mecca, and of challenging

Mahommedanism in its o\vn holy place His ships were
captured by one of Saladm’s officers ,

and at the end of the year

Saladin himself attacked Raynald in his fortress of Krak, at a
time when a number of guests were assembled to celebrate the

marriage of his stepson Humphrey of Toron. The siege was
raised, how ever, by Count Ravmund of Tripoli, and till 1186

Raynald was quiet. In that year he espoused the cause of

Sibylla and Guy de Lusignan against Count Raymund, and his

influence contributed to the recognition of Guy as king of

Jerusalem His policy at this crisis was not conceived in the

best interests of the kingdom
,
and a step which he took at the

end of the year was positively fatal Heanng of a rich cara\an,
in which the sister of Saladin was travelling, he swooped down
from his fortress upon it. Thus, for the second time, he broke
a truce between the kingdom and Saladin. Guy could not
extort from him the satisfaction which Saladin demanded •

Raynald replied that he was lord in his lands, and that he had
no peace with Saladm to respect. Saladin swore that Raynald
should perish if ever he took him prisoner

; and next year he
was able to fulfil his oath. He invaded the kingdom, and, at the
battle of Hittm, Ray nald along with King Guy and many others

fell into his hands. They were brought to his tent ; and Saladin,

after rebuking Raynald strongly for his treachery, offered him
his lifcdf he would become a Mahommedan. He refused, and

Saladin either slew him with his own hands or caused him to be
slam (for accounts differ) m the presence of his companions.

The death of Raynald caused him to be regarded as a martyr

;

his life only shows him to have been a brigand of great capacity.

He IS the apotheosis of the feudal liberty which the barons of the
Holy Land vindicated for themselves

,
and he shows, in his reckless

brigandage, the worst side of their character Stevenson, Crusades
tn the East (Cambridge, 1907), takes a most favourable view of

Raynald’s career 8 cf especially pp 240-241 But his whole life

seems to mdicate a self-willed and selfish temper. (F Br
)

RAYNAUD’S DISEASE, a malady first described by P.

Edouard Raynaud m 1862 in a paper on “ Local Asphyxia and
Sy^mmetrical Gangrene of the Extremities The condition is

said to be of central nervous origin, and cold, fright, or emotional

disturbances are predisposing causes It is a disease of child-

hood or early adult life, and females are more frequently affected

than males Raynaud attributed the symptoms to an arrest

of the passage of blood to the affected parts, and considered

this due to a spasm of the arterioles If the spasm be suffi-

ciently^ prolonged and intense to completely close the arterial

channels gangrene of the part may be the result

The local symptoms are divided into three well-marked
stages. The first is local syncope, in which the affected parts

become temporarily bloodless, white, cold, and anaesthetic

The condition is familiar in what is termed a “dead finger,’'

and is usually bilateral. After a variable time the circulation

may become restoied with a tingling sensation, or the disease

may progress to the second stage, that of local asphyxm In

this condition some part of the body, usually a finger, toe, or

the whole hand or foot, becomes painful to the touch and is

noticed to be dusky in colour, or bluish-purple or even mottled,

and the surface is cold. This discoloration may deepen until

the skin is almost black, the tactile sense being lost. After

several hours the pain may subside, the attack of lividity pass
off, and warmth return to the skin Such attacks of local

asphyxia may return every day for a time. Sometimes severe

abdominal pain is present, accompanied by haematuria The
frequency of haematuria m this connexion was first noticed by
Hutchinson in 1871. In the third stage, that of local gangrene,

the involved areas assume a black and shrivelled appearance,

livid streaks marking the course of the arteries
;
blebs may

form containing bloody fluid The degree of destruction vanes
from the detachment of a patch of soft tissue down to the loss

of even a whole limb, the part becoming separated by a line of

demarcation as in senile gangrene
111 Raynaud’s disease the patients have been noticed to be

very susceptible to cold and low temperatures
;

every effort

should be made to keep the extremities warm
;

woollen
underclothing and stockings should be worn, and the activity

of the circulation roused by douches and exercise; by these
means an attack may be prevented Should local asphyxia
have taken place, one of the best treatments to lessen pain and
obtain the return of the natural colour is the application of the

constant current Sir T Barlow directs its application, the

limb being placed in a bath of warm salt and water. Cushmg’s
method of inducing active hyperaemia has been attended with
much success. This treatment is only applicable when the

vascular spasm affects the extremities, and consists in the

artificial constriction of the limb by the application of a tourni-

quet or Esmarch’s bandage for a few minutes daily. This is

followed by hyperaemia and increased surface temperature,
and affords much relief to the pain of the stage of asphyxia
Drugs which dilate the peripheral vessels, such as amyl nitrite

and trinitnne, have also been recommended When gangrene
occurs m the affected part it should be well wrapped m absor-

bent cotton and kept dry, and all active treatment should cease
until a Ime of demarcation has formed and the gangreribus

portion separated. The disease tends towards recovery with
more or less loss of tissue if the stage of gangrene has been
reached. ^
RAYNOUARD, FRANgOIS JUSTE MARIE (1761-1836),

French dramatist and savant, was born at Bngnoles (Provence),

on the 8th of September 1761. He was educated for the bar
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and practised at Draguignan. In 1791 he went to Paris as

deputy to the Legislative Assembly, but after the fall of the

Girondists, to whose party he was attached, he had to go
into hiding He was, however, discovered and imprisoned in

Pans. During his imprisonment he wrote his play Caion d^Utique

(1794). EUonore de Bavteres and Les Tetnplters were accepted

by the Comddie fran9aibe. Les Tentpliers was produced in 1805,

and, in spite of the protests of Geoffroy, had a great success.

Raynouard was admitted to the Academy in 1807, and from

1817 to 1826 he was perpetual secretary. He wrote other

plays, in one of which, Les (itats de Blots (acted 1810), he gave
offence to Napoleon by his freedom of speech, but, realizing

that the public taste had changed and that the romanticists

were to triumph, he abandoned the stage and gave himself up
to linguistic studies. He was admitted to the Academy of

Inscriptions in 1815. His researches into the Proven9al
dialect were somewhat inexact, but his enthusiasm and per-

severance promoted the study of the subject His chief works
aie Choi\ de poesies onginales des troubadours (6 vols., 1816--

1821), of which the sixth volume, Grammaire comparee des

I ingues de VEurope laitne dans leurs rapports avec la langue des

troubadours (1821), was separately published
;

Lexique roman
(6 vols., 1838-1844) He spent the last years of his life at

Passy, where he died on the 27th of October 1836
RAZGRAD, the capital of the department of Razgrad,

Bulgaria, on the river Bicli-Lom, 40 m S E. of the Danubian
port of Rustchuk by the Varna-Rustchuk railway. Pop
(1906) 13,783, about one-third being Moslems. The railway

station IS at Tncbektchi, 2 m N Razgrad possesses a fine

mosque, built by Ibrahim Pasha 111 1614 Many Turkish

families emigrated after the Russo-Turkish War of 1877, but
since then the population has again increased, and the town
lias a thriving agricultural and general trade. Carpet-weaving

and viticulture are important loc^l industries. On the 13th
of June 1810 and the 14th of August 1877 Razgrad was the

scene of battles between the Turks and Russians.

RAZIN, STEPHEN TIMOFEEVICH (d. 1671), Cossack hetman
and rebel, whose parentage and date and place of birth arc

unknown. We first hear of him in 1661 on a diplomatic mission

from the Don Cossacks to the Kalmuck Tatars, and in the same
year we meet him on a pilgrimage of a thousand miles to the

great Solovetsky monastery on the White Sea “ for the benefit

of hi3 soul.*’ After that all trace of him is lost for six years, when
he reappears as the leader of a robber community established

at Panshinskoe, among the marshes between the rivers Tishina

and Ilovlya, from whence he levied blackmail on all vessels

passing up and down the Volga. His first considerable exploit

was to destroy the great water caravan ” consisting of the

treasui y-barges and the barges of the patriarch and the wealthy
merchants of ]\loscow He then sailed down the Volga with a
fleet of thirty-five galleys, capturing the more important forts

on his way and devastating the country. At the beginning of

1668 he defeated the voivode Jakov Bezobrazov, sent against

him from Astrakhan, and in the spring embarked on a predatory
expedition into Persia which asted for eigh een months Sad-
ing into the Caspian, he ravaged the Persian coasts from Dcrbend
to Baku, massacred the inhabitants of the great emporium of

Resht, and in the spring of 1669 established himself on the isle

of Suina, off which, in July, he annihilated a Persian fleet sent

against him. Stenka,^ as he was generally called,, had now
become a potentate with whom princes did not disdain to treat

111 August 1669 he reappeared at Astrakhan, and accepted a
fresh offer of pardon from the tsar there ; the common people

were fascinated by his adventures. The semi-Asiatic kingdom
of Astrakhan, where the whole atmosphere was predatory and
nine-tenths of the population were nomadic, was the natural

niUieu for such a rebellion as Stenka Razm’s. In 1670 Razin,

while ostensibly on his way to report himself at the Cossack
headquarters on the Don, openly rebelled against the govern-
ment, captured Cherkask, Tsaritsyn •nd other places, and on
the 24th of June burst into Astrakhan itself. After massacring

^ Steevy.

all who opposed him, and giving the rich bazaars of the city

over to pillage, he converted Astrakhan into a Cossack republic,
dividing the population into thousands, hundreds and tens, with
their proper officers, all of whom were appointed by a vyecha
or general assembly, whose first act w as to proclaim Stephen
Timofeevich their gosudar (sovereign) After a three weeks*

carnival of blood and debauchery Razin quitted Astrakhan with
two hundred barges full of troops to establish the Cossack
republic along the whole length of the Volga, as a preliminary

step towards advancing against Moscow. Saratov and Samara
were captured, but Simbirsk defied all efforts, and after two
bloody encounters close at hand on the b^nks of the Sviyaga
(October ist and 4th), Razin was ultimately routed and fled

down the Volga, leaving the bulk of his followers to be extirpated

by the victors. But the rebellion was by no means over. '1 ho

emissaries of Razin, armed with inflammatory proclamations,

had stirred up the inhabitants of the modern governments of

Nizhniy-Novgorod, Tambov and Penza, and penetrated even so

far as Moscow and Great Novgorod. In was not difficult to

revolt the oppressed population by the promise of deliverance

from their yoke. Razin proclaimed that his object was to root

out the boyars and all ofiicials, to level all ranks and dignities,

and establish Cossackdom, with its corollary of absolute equality

,

throughout Muscovy. Even at the beginning of 1671 the issue

of the struggle was doubtful Eight battles had been fought

before the insurrection showed signs of weakening, and it

continued for six months after Razin had received his ‘quietus

At Simbirsk his prestige had been shattered Even his own
settlements at Saratov and Samara refused to open their gates

to him, and the Don Cossacks, heaiing that the patriarch of

Moscow had anathematized Stenka, also declared against him
In 1671 he w'as captured at Kagalnik, his last fortress, and
carried to Moscow, where, on the 6th of June, after bravely

enduring unspeakable torments, he was quartered alive.

bcc N I Kostomarov, 1 he Rebellion of Stenka Raxin (Rus

)

(2nd ed , I’etersburg, 1850) ,
S M bolovev, History of Russia

(Rus), vol 11 (Petersburg, 1805, dc ) ,
R N Bain, 2 he 1 irst

Romanovs (London, 1905) (R N B
)

RAZOR (O.F. rasor, mod. rasoir, from raser^ to scrape, rase.

Late I^at rasare, frequentative of radercy to scrape), a sharp-edged
cutting instrument, used for shaving the hair and beard The
typical razor consists of a blade, usually curving slightly back-
ward, folding into a handle, to which it is fastened by a tang and
rivet The back of the blade is thick and the sides are hollowed
or slope to the fine edge (see Cutiery) In modem times

various forms of safety-razor have been invented, m which the

blade fits into a fixed handle with a toothed or comb-like shield

which protects the face from cutting

RAZORBILL, or Razor-billed AijK,knownalso on many parts

of the British coasts as the Mai rot, Murre, Scout, Tinker or

Willock—names whu h it, however, shares with the Guillemot
(q,v ) and to some extent with the Puffin {q v

)

—a common
sea-bird of the North Atlantic,^ resorting m vast numbers to

certain rocky cliffs for the purpose of bleeding, and returning

to detper waters for the rest of the year. It is the Aka torda of

Linnaeus - and most modern authors, congeneric with the Gark-
JOWL {q V ), if not with the true Guillemots, between which two
forms it is intermediate—xiiffering from the former in its small

size and retaining the power of flight, which that extinct species

had lost, and from the latter in its peculiarly-shaped bill, which is

vertically enlarged, compressed, and deeply furrowed, as well as

in Its elongated, wedge-shaped tail. A fine white Ime, running

1 bchlegcl (Mus des Pays - Bas, Unnatores, p 14) records an
example from Japan

,
but this must bo m error

* Ihe word A lea is simply the Latinized form of this bird's common
Teutonic name, Aik, oi which Auk is the English modification
It must therefore be held to be the type of the Linnaean genus
A lea, though some systematists on indefensible grounds have
removed it thence, makmg it the sole member of a genus named
by Leach, after Aldrovandus {Ormthologia, bk xix cliap xlix ),

Utamama—an extraordinary word, that seems to have originated
in some mistake from the no less extraordinarv Vuttamana, given
by Belop (Observations, 1 c xi

) as the Cretan name of some diving
bird, wnich could not have been the present species

XXII 30^a
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on each side from the base of the cultnen to the eye, is in the

adalt bird in breeding-apparel (with rare exceptions) a further

characteristic. Otherwise the appearance of all these birds may
be briefly described m the same words—^head, breast and upper

parts generally of a deep glossy black, and the lower parts and tip

of the secondaries of a pure white, while the various changes of

plumage dependent on age or season are alike m all In habits

the razorbill closely agrees with the true guillemots, laying its

siiigle egg (which is not, however, subject to the same variety of

coloration as in the guillemot) on the ledges of cliffs, but it is said

as a rule to occupy higher elevations, and when not breeding to

keep farther out tOeSca. On the east side of the Atlantic the

Razorbill has its breeding stations from the North Cape to

Brittany, besides several in the Baltic, while in winter it passes

much farther to the southward, and is sometimes numerous in

the Bay of Gibraltar, occasionally entenng the Mediterranean,

but apparently never extending east of Sicily or Malta. On the

west side of the Atlantic it breeds from 70° N lat on the eastern

shore of Baffin’s Bay to Cape Farewell, and again on the coast

of America from Labrador and Newfoundland to the Bay of

Fundy, while m winter it reaches Long Island. (A N )

RAZZIA (an adaptation of the Algerian Arabic ghdziah, from

ghasw, to make war), a foray or raid made by African Moslems
As used by the Arabs, the word denotes a military expedition

against rebels or infidels, and razzias were made largely for

purnshmjpnt of hostile tribes or for the capture of slaves. English

writers m the early years of the 19th century used the form
ghrazzie, and Dixon Denham m his Travels (1826) styles the

raiding force itself the ghrazzie The modern English form is

copied from the French, while the Portuguese variant is gazia^

gaztva,

RE, the Egyptian solar god, one of the most important
figures m the Pantheon See Egypt, section Egyptian Religion

r£, ilb de. an island of western France, belonging to the

department of Charente-Infeneure, from the nearest mainland

point of which it is distant about 2 m The island has an area

of nearly 33 sq m
,
wnth a breadth varying from i to 4J m. and

a length of 15 m. It is separated from the coast of Vendee on

the N. by the Pertuis Breton, some 6 m broad, and from the

island of Oleron on the S. by the Pertuis D’Antioche, 7i m.
broad. The coast facing the Atlantic is rocky and mhospitable,

but there are numerous harbours on the landward side, of which
the busiest is La Flotte Towards the north-west extremity of

tihe island there is a deep indentation, the Fier d’Ars, which leaves

an isthmus only 230 ft wide, strengthened by a breakwater.

The north coast is fnnged by dunes and by the salt-marshes

which are the chief source of livelihood for the mhabitants
Some of them are empIo>cd in fishing, oyster-cultivation and
the collection of seaweed for manure

;
the island has corn-lands

and vineyards, the latter covering about half its surface, and
produces good figs and pears. Apart from its orchards it is

now woodless, though once covered by forests. I'here are two
cantons, St Martin (pop in 1906, 8362) and Ars-en-Re (pop.

4711) forming psivt of the arrondissement of La Rochelle St

Martin, the capital, which has a secure harbour and trade in

wine, brandy, salt, &c
,
was fortified by Vauban in 1681 and used

to be the depot for convicts on their way to New Caledonia. In

1627 It repulsed an English force after a siege of three months.
READE, CHARLES (1814-1884), English novelist and

dramatist, the son of an Oxfordshire squire, was bom at Ipsden,
Oxfordshire, on the 8th of June 1814. He entered Magdalen
College, Oxford, proceeded B.A. in 1835, and became a fellow

of his college. He was subsequently dean of arts, and vice-

president of Madgalen College, taking his degree of D C L. m
1847. His name was entered at Lmcoln’s Inn in 1836 ;

he was
elected Vincrmn Fellow in 1842, and was called to the bar m
1843. He kept his fellowship at Magdalen all his life, but after

takmg his degree he spent the greater part of his time in London.
He began his literary career as a dramatist, and it was his own
wish that the word dramatist ” should stand first in the

description of his occupations on his tombstone. He was
dramatist first and novelist afterwards, not merely chrono-

logically but m his aims os an author, always having an eye to

stage-effect in scene and situation as well as m dialogue. His
first comedy, The Ladies* Battle^ appeared at the Olympic
Theatre in May 1851 It was followed by Angelo (1851), A
Village T'ale (1852), The Lost Husband (1852), and Gold (1853).

But Readers reputation was made by the two-act comedy.
Masks and Faces, in which he collaborated with Tom Taylor.

It was produced m November 1852, and later was expanded
into three acts. By the advice of the actress, Laura Seymour,
he turned the play into a prose story which appeared m 1853 as

Peg Woffington, He followed this up m the same year with

Christie Johnstone, a close study 01 Scottish fisher folk, an
extraordinary tour de jorce for the son of an English squire,

whether we consider the dialect or the skill with which he enters

into alien habits of thought In 18*54 he produced, in con-

junction with Tom Taylor, Ttvo Loves and a Life, and The
King's Rival] and, unaided, The Courier of Lyons—well known
under its later title. The Lyons Mail—and Peregrine Pickle.

In the next year appeared Art, afterwards known as Nance
Oldfi^l^*

He made his name as a novelist in 1856, when he produced
It's Never Too Late to Mend, a novel written with the purpose of

reforming abuses in prison discipline and the treatment of

criminals lie described piison life with a fidelity which
becomes at times tedious and revolting

;
but the power of the

descriptions was undeniable, and the interest was profound.

The truth of some of his details was challenged, and the novelist

defended himself with vigour against attempts to rebut his

contentions Fi\e minor novels followed in quick succession,

—

The Course of True Love never did run Smooth (1857), Jack of

all Trades (1858), The Autobiography of a Thief (1858), Love Me
Little, Love Me Long (1859), and White Lies (i860), dramatized
as The Double Marriage Then appeared, m 1861, his master-

piece, The Cloister and the Hearth, relating the adventures of

the father of Erasmus. He had dealt with the subject two years

before in a shoit story in Once a Week, but, seeing its capabilities,

expanded it ; and the work is now recognized as one of the

finest historical novels in existence. Returning from the 15th

century to modern English life, he next produced another
startling novel with a purpose, Hard Cash (1863), in which he
strove to direct attention to the abuses of private lunatic

asylums. Three more such novels, m two of which at least the

moral purpose, though fully kept m view, was not allowed to

obstruct the flow of incident, were afterwards undertaken,

—

Foul Play (1869), in which he exposed the iniquities of ship-

knackers, and paved the way for the labours of Samuel Plimsoll
;

Put Yourself in his Place (1870), in which he grappled with
the tyrannous outrages of trades-unions

;
and A Woman-Hater

(1877), in which he exposed the degrading conditions of village

life. The Wandering Heir (1875), of which he also wrote a
version for the stage, was suggested by the Tichbome trial.

Outside the line of these moral and occasional works Reade
produced three elaborate studies of character,

—

Griffith Gaunt
(1866), A Terrible Temptation (1871), A Simpleton (1873). The
first of these was in his own opinion the best of his novels, and
hib own opinion was probably right. He was wrong, however,
in his own conception of his powers as a dramatist. At intervals

throughout his literary career he sought to gratify his dramatic
ambition, hiring a theatre and engaging a company for the

representation of his own plays An example of his persistency
was seen in the case of Fend Playi He wrote this in 1869 m
combination with Mr Dion Boucicault with a view to stage

adaptation. The play was more or Jess a failure; but he
produced another version alone in 1877, under the title of A
Scuttled Ship, and the failure was pronounced. His greatest

success as a dramatist attended his last attempt

—

Drink—

^

adaptation of Zola’s VAssommoir, produced in 1879. In that

year his friend Laura Seymour, who had kept house for him
since 1854, died. Reade’s health failed from that time, and he
died on the iith of Aprils884, leaving behind him a completed

novel, A Perilous Secret, which showed no falling off m the arts

of weaving a complicated plot and devising thrilling situations
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Reade was an amateur of the violin, and among his works

IS an essay on Cremona \iolins with t^e title, A Lost Art

Revived

It was characteristic of Reade’s open and combative nature

that he admitted the public freely to the secrets of his method
of composition. He spoke about his method in his prefaces

,

he introduced himself into one of his novels— Dr Rolfe m A
Terrible Temptation

;
and by his will he left his workshop and his

accumulation of matenals open for inspection for two years after

his death. He had collected an enormous mass of matenals for

his study of human nature, from personal observation, from

newspapers, books of travel, blue-books of commissions of

inquiry, from miscellaneous reading. This vast collection was
classified and arranged m huge ledgers and notebooks. He had
planned a great work on the wisdom and folly of nations,**

dealing with social, political and domestic details, and it was
chiefly for this that his collection was destined, but m passing

ne found the materials useful as a store of incidents and sugges-

tions A collector of the kind was bound to be s}stematic,

otherwise his collection would have fallen into confusion, and
Reade*s collection contains many curiosities m classification

and tabulation. On the value of this method for his art there

has been much discussion, the prevalent opinion being that his

imagination was overwhelmed and stifled by it. He himself

maintained the contrary
;
and it must be admitted that a prion

critics have not rightly understood the use that he made of his

laboriously collected facts He did not merely shovel the

contents of his notelxioks into his novels
;
they served rather

as an atmosphere of reality in which he worked, so that his novels

were like pictures painted m the open air. Ills imagination

worked freely among them and was quickened rather than im-

peded by their suggestions of things suited to the purpose m
hand

,
and it is probably to his close and constant contact with

facts, acting on an imagination naturally fertile, that we owe
his marvellous abundance of incident Even in his novels of

character there is no meditative and anah'tic stagnation
,

the

development of character is shown through a rapid unceasing

progression of significant facts. This rapidity of movement w^as

perhaps partly the result of his dramatic studies ; it was probably

in wnting for the stage that he learned the value of keeping the

attention of his readers incessantly on the alert. The hankering

after stage effect, wdiile it saved him from dullness, often be-

trayed him into rough exaggeration, especially in his comic
scenes But the gravest defect in his work is a defect of temper.

His view of human life, especially of the life of women, is almost

brutal
;

his knowledge of frailties and vices is obtruded with

repellent force
,
and he < annot, with all his skill as a story-teller,

be numbered among the great artists W'ho warm the heart and
help to improve the conduct. But as a moral satirist, which
was the function he professed over and above that of a story-

teller, he did good service, both indirectly m his novels an<i

directly m his own name.

See Charles Tv. Reade and Compton Reade. Charles Reade, a
Memoir (z vols

, 1887); A C Swinburne, Mtsctllames (1880);
and some recollections by John Colcnlan, Charles Reade as I knew
him {1903),

READING, a municipal, county and parliamentary borough
and the county town of Berkshire, England, 36 m. W. by S
of London by the Great Western railway. Pop. (1901) 72,217
It IS an important junction on the Great Western system> and
has communication southward by a joint line ol the South-

Western and South-Eastern and Chatham companies. The
Kennet and Avon canal, to Bath and Bristol, and the Thames,
afford it extensive connexions by water. It lies in the flat

valley of the Thames on the south (right) bank, where the
iKennet joins the mam nver. The peculation more than

doubled in the last thirty years of the 19th century, and the

town IS of modem appearance. All the ancient churches are

much restored and in part rebuilt. Greyfnars church, formerly
monastic, was completed early in tile 14th century

;
and after

the dissolution of the monasteries served successively as a town
hall, a workhouse and a gaol, being restored to its prefer use

939
in 1864. St Mary*^ is said to have been rebuilt m 1551 from
the remains of a nunnery founded by iElfthryth in expiation of

the murder of her stepson Edward the Martyr. St Lawrence*s
IS a large Perpendicular building, and St Giles’s,m various styles,

was much damaged during the siege of the town m 1643 by the
parliamentary forces, and is almost wholly rebuilt. A Bene-

dictine abbey was founded at Reading in ii 21 by Henry I
,
and

became one of the richest m England, with a church among
the largest in the country Its founder was buried here, but
his monument was destroyed m the time of Edward VI. The
church was the scene of John of Gaunt’s marriage to Blanche
of Lancaster m 1359 By Henry VIII. the,abbey was converted

into a royal palace, and was so used until its destruction during

the civil wars of the 1 7th century. Little remains of the founda-

tion
;

only a gateway and a fragment of the great hall, the

meeting-place of several parliaments, arc of importance- The
greater part of the site is occupied by public gardens.

The educational cstabhshments are important. The site of

an ancient hospice of St John is occupied by the University

Extension College. It was opened in 1892, is affiliated to

Oxford Univeisity, and has accommodation for 600 students,

of both sexes, giving instructicxi in e\ cry mam branch of higher

university education, agriculture, &c. 'Ihe grammar school,

founded in 1485, occupies modern buildings and ranks among
the lesser public schools. Archbishop Laud was educated here,

and became a generous benefactor of the school. Theje are also

a blue-coat school (1656), and other charitable schools of early

foundation. The municipal museum, besides an art gallery and
other exhibits, mcludes a fine collection of Romano-British
relics from Silchester, the famous site not far distant m Hamp-
shire. Besides the public grounds on the site of the abbey there

may be mentioned Prospect Park of 131 acres, purchased by
the Corporation, and Palmer Park, presented by a member
of the firm of Huntley & Palmer, together with extensive

recreation grounds.

The industry for which Reading is chiefly famous is the biscuit

manufacture, the principal establishment for which is that of

Messrs Huntley & Palmer, employing about 5000 hands. In

the town and its vicinity are large seed warehouses and testing-

grounds. '1 here are also iron foundries, engineering works and
lactones for agricultural implements, and manufactures of tin

boxes, sauces, velvet and silk, and sacking, together with river-

side l^at-buildmg yards. Reading gives title to a suffragan

bisliopnc in the diocese of Oxford. The parliamentary borough
returns one member. The municipal borough is under a majxjr,

10 aldermen and 30 councillors. Area, 5876 acres.

Reading (Rcdinges, Rading, Redding) early became a place

of importance. In 871 the Danes encamped here between the
Thames and the Kennet, and in roo6 it was burned by Sweyn.
It consisted of only thirty houses at the time of the Domesday
Survey. There Is some reason to think that a fortification

existed there before the Conquest, and Stephen probably built a
masonry castle which Henry II. destroyed. On the foundation
of Readmg abbey the town, hitherto demesne of the crown, was
granted to the ^bey by Henry I. Henceforth) until the i6th
century, the chief feature of its history was the struggle as to

rights and privileges. This was carried on between the abbey
and the merchant gild which claimed to have existed in the time
of the Confessor, and the chief officer of which Wfts from the

r5th century styled warder or maycir.

A 16th-century account of the gild merchant shows that many
trades were then carried on, but Leknd says the town ‘‘ chiefly

stondith by clothing ” The story of Thomas Cole> written by
Deloney (d. c. 1600) and purporting to refer to the reign of

Henry I., indicates that the industry was carried on at an early

date. Archbishop Laud was the son of a Readmg clothier.

By the 17th century the trade was beginning to decline
;

the

bluest of Kendrich the Phoenix of worthy Benefactors
*’

did little to revive it, and it was greatly injured by the CiVil War.
In the 18th century the chief trade was in malt. The flfst town
charter 13 that given by Henry III. (1253) ^ behalf 6f the
**
burgesses in the Gild Merchant,” which was con^rmed and
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amplified by succeeding sovereigns. The governing charter

until 1835 was that of Charles I (1639) incorporating the town
under the title of the mayor, aldermen and burgesses. Reading

returned two members to parliament from 1295 to 1885, when it

was deprived of one
;

until 1832 the Scot-and-Lot franchise

was us^ The town surrendered to the parliamentary troops,

after a siege, in 1643 ;
it was occupied subsequently by the

forces of both parties . in 1688 a skirmish took place in the

town between some Irish soldiers of James II and the troops of

William of Orange The market, chiefly held on Saturday, can
be traced to the reign of Henry III.

;
four fairs granted by the

charter of 1562 are still held, that on the 25th of July dating

originally from a grant of Henry II. to Reading abbey.

Sec C. Coates, History of Reading (1806) ;
Victoria County

History, Berks

READING^ a city and the county-seat of Berks county,

Pennsylvania, U wS A
,

in the S E part of the state, on the

E bank of the Schuylkill River, and about 58 m N W.
of Philadelphia. Pop. (1880) 43,278 ; (1890) 58,661 ; (1900)

78,961, of whom S940 were foreign-bom; (1910, census) 96,071.

Reading is served by the Pennsylvania and the Philadelphia

& Reading railways, by the Schuylkill ('anal, which carries

freight to Philadelphia, and by electric railways to several

villages in Berks county. The city occupies an irregular

tract of land gradually descending from the base of Mt Penn
westward to the Schuylkill River, and therefore possesses

excellent drainage facilities The river, which is unnavigable

and winding at this point, forms the western boundary of the

city for more than 4 m ,
and is spanned by three public bridges

and a number of railway bridges. Neversmk Mountain (878 ft

high), 1> ing to the S. of the city, and Mt Penn (800 ft ), are

pleasure resorts in the neighbourhood. On the neighbouring

mountains are several summer hotels and sanatoria. Withm
the city IS Penn Common, containing cjo acres, reserved by the

Penns for the use of the town when it was first laid out, and
since 1878 used as a public park. Mineral Spring Park, con-

taining 63 acres, lies on the outskirts of the city Other parks

are maintained by the street railway companies. In Penn
Common are an imposing monument erected to the First

Defenders,** to commemorate the fact that the
** Ringgold

Light Infantry,^* the first volunteer company to report at

Washington for service in the ('ivil War, came from this city

;

a monument to President McKinley, and one to the volunteer

fire companies of the city. Among interesting landmarks are

the Federal Inn (1763), m which President Washington was
entertained m 1794, and which has been used as a banking
house since 1814 ,

the old county gaol (1770), used as such

until 1848 ,
and the site of the Hessian Camp,’* where some

of the prisoners captured during the War of Independence
were confined. Charitable institutions are numerous ; among
them are the Reading Hospital (1867), St Joseph’s Hospital

(1873), Homoeopathic Hospital (1891), the Home for Widows
and Single Women (1875), Hope Rescue Mission (1897) for

homeless men, the Home for E'riendless Children (1888), St

Catharine’s Female Orphan Asylum (1872), St Paul’s Orphan
Asylum for Boys, and the Plouse of the Good Shepherd (1889)
Other institutions are the public library, which from 1808 to

1898 was a subscription library; the Berks County Law
Library; the Berks County Historical Society; and the

Harmome Maennerchor, organized in 1847 one of the

oldest singing societies in the United States.
I

Lying within the rich agricultural region of the Lebanon and
Schuylkill valleys and near vast fields of anthracite coal and
iron ore, Reading posse.>ses unusual business and industrial

advantages. The chief industry is the manufacture of iron

and steel. There are large shops of the Philadelphia &
Reading railway here. The total value of factory products in

1905 was $30,848,171; (m 1900 It had been $32,682,061), and
the most importont of these were the products of steel-works
and rolling - mills

;
the products of railway repair shops

;

foundry and machine-shop products
;

hardware, hosiery and
knitted goods

;
cigars and cigarettes, and felt hats. Other

important manufactures are bicycles, brick and other clay

products, brooms, brushes, and cotton and woollen goods.

Reading was surveyed and laid out as a towm m 1748, in

accordance with the plans of Thomas and Richard Penn, sons

of William Penn, and was named Reading after the county
town of Berkshire, England. The first settlers were mostly

Germans, but the direction of municipal affairs until the out-

break of the War of Independence was in the hands of the

English-speaking inhabitants. As the latter were largely of

Loyalist sympathies during the war, the control of the local

government then fell into the hands of the German inhabitants

German was long used in Reading
;

Pennsylvania German (or
'' Dutch ”) IS still spoken in the surrounding country

;
and

several German periodicals are published in the city, including

among them the weekly Adler since 1796. During the War of

Independence Reading was an inland depot for supplies for

the American army, and prisoners of war were sent here in

large numbers The development of the town dates from the

opening in 1824 of the Schuylkill Canal, from Reading to

Philadelphia. This was followed in 1828 by the Union Canal,

running westward to Lebanon and Middletown, and in 1838
by the entrance into Reading of the Philadelphia & Reading
railway. The establishment of these means of communication
hastened the development of the natural resources of the

region, and Reading eaily became an industrial centre A
system of water-works, established in 1821, was acquired by
the municipality m 1865. Reading was incorporated as a

borough in 1783, and was chartered as a city in 1847
See M L Montgomery, History of Readings Pennydvama, and the

Anniversary Proceedings of the Scsqui-C entennial (Reading, 1898)

READING BEDS, m geology, a series of marine and estuarine

beds consisting of variegated plastic clays and bi ight-colourcd

sands, which form, with the Woolwich beds, a subdivision ol

the Lower Eocene (see Woolwich and Reading Beds)
READYMONEY, SIR COWASJl JEHANGIR (1812-1878),

the Peabody of Bombay.” Early in the i8th century three

Parsce brothers moved from Now sari, near Surat, in Gujarat,

to Bombay, and became the pioneers of a lucrative trade with

China. They gained the sobriquet of Readymoney,” which
they adopted as a surname. Only Hirji Jewanji Rcaciymoney
left issue, two daughters, the elder of whom married a Banaji,

and the younger a Dady Sett 'Ihe son of the former, Jehangir
Hirji, married Mirbac, the daughter of the latter, and was
made the heir not only of his grandfather, but of his two grand-
uncles. The younger of their two sons was Cowasji Jehangir.

His only English education was at the then well-known school

kept by Serjeant Sykes m the Fort of Bombay. At the age of

15 he entered the firm of Duncan, Gibb & Co. as godown
keeper,” or warehouse clerk. In 1837 he was promoted to

the responsible and lucrative appointment of ‘‘ guarantee

broker ” to two of the leading European firms of Bombay. In

1846 he was able to begin trading on his own account. He was
made a J P. for the town and island of Bombay, and a member
of the board of conservancy

,
and in 1866 was appointed a

commissioner of income tax, his tactful management being

largely responsible for the fact that this tax, then new to Bomba}^
and unpopular, was levied with unexpected financial success.

He was made C S.I. in 1871 ;
and in 1872 he was created a

Knight Bachelor of the United Kingdom, and his statue, by
T. Woolner, R A

,
was erected in the towm hall. His donations

to the institutions of Bombay amounted to close on £200,000.

His health broke down in 1871, and he died m 1878, being

succeeded by his son. Sir J Cowasji Jehangir [Rcadymone>J,
who was created a Knight Bachelor in 1895, and a Baronet 111

1908.

See J Cowasji Jehangir, Sir Cowasji Jehangir Readymoney (1890)*
(M M. Bh

)

REAGAN, JOHN HENNINGER (1818-1905), American
politician, was born in Sevier county, Tennessee, on the 8th of

October 1818. He remoffed to Texas m 1839, was deput)
surveyor of public lands in 1839-1843, was admitted to the bar
in 1846, was a member of the state house of representatives
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m 1847-1848, served as district judge in 1852-1857, and m
1857-1861 was a representative in Congress Ills political

views were determined by the ultra-democratic influence of

Andrew Jackson and the state-sovereignty philosophy of John
('. Calhoun In i86i he was a member of the Texas secession

convention, served in the Confederate provisional Congress,

and on the 6th of March was appointed postmaster-general m
President Davis’s cabinet He served m this capacity through-

out the war, and for a short time before its close was also actmg
secretary of the treasury. He was captured with the Davis

party on the loth of May 1865, and was imprisoned in Fort

Warren, Boston Harbour, until the following October. While
in prison he wrote the “Fort Warren letter” (August iith),

m which he urged the people of Texas to recognize their defeat,

grant civil rights to the freedmen, and try to conciliate the

North From 1875 to 1887, when he entered the U S Senate,

he was again a representative m Congress, and from 1877 almost
continuously to the close of his service he was chairman of the

Committee on Commerce, in which capacity he had a prominent

part m securing the passage of theTnterstate Commerce Act of

1887 He was a member of the state constitutional convention

of 1876 In state politics his sympathies were with the Radicals

In 1891, believing that his first duty was to his state, he resigned

from the Senate to accept the chairmanship of the newly estab-

lished state railway commission In 1901 he retired from public

service. From 1899 until his death he was president of the

Texas State Historical Association He died at his home, near

Palestine, Texas, on the 6th of March 1905.

bee hib Memoirs t with iypectal Reference to Secession and the

Civil War (New York, 1906), edited by W F McCalcb

REALGAR, a mineral species consisting of arsenic mono-
sulphide (AsS) and occurring as monoclinic crystals of a bright

red colour. There is a perfect cleavage parallel to the plane of

The lustre is resinous, and the streak

has the same colour as the crystals,

namely, orange-red to aurora-red. The
hardness is i J-2 and the specific gravity

3 55 On exposure to hght the crystals

crumble to a yellow powder. The name
realgar is of Arabic origin, and was used

by the alchemists
;

the substance was
known to Theophrastus under the name
SavSttpttKr;, and to Pliny as Safidaracha

The mineral usually occurs in association

with the yellow arsenic sulphide, orpi-

ment. Good crystals are found with ores of silver and
lead m the mineral veins of Felsobdnya, near Nagy-Bdnya,
Kapnik-Bdnya and Nagydg, near Deva, in Hungary

;
with

blende in the white crystalline dolomite of the Binnenthal in

Switzerland , and in a bed of sandy clay at Mcrcur in Utah. It

is deposited by the solfataras near Naples and by the hot springs

of the Yellowstone National Park. Realgar has been used as a

pigment and in pyrotechny for producing a brilliant white fire

,

but it is now replaced by the artificially prepared compound.
The other native arsenic sulphide, AsjSg, known as orpiment

(Lat aunpigmentum, meaning golden paint ”), occurs as

foliated masses of a lemon-yellow colour, the foliation being

parallel to a direction of perfect cleavage. It is sectile and
soft (H. =ii — 2), and has a specific gravity 34. Distinctly

developed crystals are rare
;
they have usually been considered

to be orthorhombic and isomorphous with stibnite (Sb2S3), but

it is probable that they are really monoclinic. Orpiment is ex-

tensively mined near Julamerk in Asiatic Turkey (L. J. S

)

REALISM (from Low Lat. reahs, appertaining to res, things,

as opposed to ideas and imaginations), a philosophical term used

an two opposite senses. The older of these is the scholastic

doctrine, traceable back to Socrates, that universal have

a more “ real ” existence than things. Universals are, in

scholastic language, ante res, in rebus and post res. Behind all

numerous types of chairs there is in the mind the ideal chair of

which particular chairs are mere copies. In the most extreme
form realism denies that anything exists in any sense except
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universals. It is opposed to nominalism (qv) and conceptualism

(q,v

)

For the history of the doctrine, sec Schoi asticism
Realism in this sense has been called “ an assertion of the

rights of the subject ” (cf the Protagonean maxim, “ Man is

the measure of all things ”) The modern application of the

term is to the opposing doctrine that there is a reality apart from

its presentation to const lousness. In this sense it is opposed
to idealism (q v ), whether the purely subjective or that more
comprehensive idealism which makes subject and object

mutually interdependent. In its crude form it is known as
“ Natural ” or “ Naive ” Realism It appears, however, in

more complex forms, e g, as Ideal Realism (or Real Idealism),

which combines epistemological idealism with realism in meta-

physics Again, Kant distinguishes “ empirical realism,

which maintains the existence of things in space independent of

consciousness, from “ transcendental ” realism, w^hich ascribes

absolute reality to time and space.

In literature and art “ realism ” again ib opposed to “ ideal-

ism ” in various senses The realist is (i) he who deliberately

declines to select his subjects from the beautiful or harmonious,

and, more especially, describes ugly things and brings out

details of an unsavoury sort
, (2) he who deals with individuals,

not types
, (3) most properly, he who strives to represent the

facts exactly as they are.

REALM, the dominions of a king, a kingdom. The 0 Fr
reaume (mod royauine) was the form first adopted in English,

and the modem spelling does not appear fixed till the begin-

ning of the 17th century. The word must be referred to a
supposed Med. Lat regalunen, from regalts, of or belonging to

a rex, king

REAL PROPERTY, The land law of England and of countries

whose law is based upon that of England stands in a peculiar

position, which can be understood only by an outline of its

history.

History—Such terms as “ fee ” or “ homage ” carry us back
into feudal times. Rights of common and distress are based

upon still older institutions, forming the very basis of primitive

law The conception of tenure is the fundamental ground of

distinction between real and personal estate, the former only

being strictly entitled to the name of estate {qv) The division

into real and personal is coincident to a great extent with that

into immovable and movable, generally used by systems of

law founded on the Roman (see Personal Property ) lhat it

IS not entirely coincident is due to the influence of the Roman
law itself The Greeks and the Romans of the republic were
essentially nations of citizens, the Teutons were essentially

a nation of land-folk, the Roman empire bridged the gulf

between the tw'o. It is probable that the English land law

was produced by the action of the policy adopted in the lower

empire, finally developed into feudalism, upon the previously

existing course of Teutonic custom. I'he distinguishing features

of the Teutonic system were enjoyment m common and the

absence of priv^ate ownership, except to a limited extent The
principal features of the old English land law before the Con-

quest, from which the modern law has developed, were (i) liberty

of alienation, either by will or inter vivos, of such land as could be
alienated, chiefly, if not entirely, bocland, subject always to

I

the limits fixed by the boc
, (2) publicity of transfer by enrolment

in the shire-book or church-book
; (3) equal partition of the

estate of a deceased among the sons, and failing sons among
the daughters; (4) cultivation to a great extent by persons

in various degrees of serfdom, owing money or labour rents

;

(5) variety of custom, tending to become uniform, through the

application of the same principles in the local courts
; (^ sub-

jection of land to the innoda necessitas, a burden imposed for

the purpose of defence of the realm The rudiments of the

I

conceptions of tenure and of the crown as lord paramount were
found m the old English system, and laenland was an anticipation

of the limited interests which afterwards became of such import-

ance ^ The connexion of political privileges with the ownership

iTlie name has not remained as in Germany and Denmark,
A fief IS still Lehen m Germany, Lehn in Denmark. •

symmetry (r m fig

)
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of land IS not peculiar to the pre-Conquest or any other periods

It runs through the whole of English history.

The elements of feudalism so far existed in England under the

Anglo-Saxon and Danish kings as to make it easy to introduce

It in full at the Norman Conquest What the Norman Conquest

did was not to change all at once allodial mto feudal tenure, but to

complete the association of territorial with personal dependence

in a state of society already prepared for it.‘ “ Nulle terre sans

seigneur '' was one of the fundamental axioms of feudalism.

There might be any number of infeudations and subinfeudations

to mesne lords, but the chain of seigniory was complete, depend-

ing in the last resort upon the king as lord paramount. Land
was not owned by free owners owing only necessary militia duties

to the state, but was held of the king by military service of a

more onerous nature. The folkland became the king’s land

,

the soldier was a landowner instead of the landowner being a

soldier Free owners tended to become tenants of the lord, the

township to be lost in the manor ^ The common land became
m law the waste of the manor, its enjoyment resting upon a

presumed grant by the lonl On the other hand, the whole

of England did not become manorial
,
the conflict between the

township and the manor resulted in a compromise, the result of

which affects English tenure to this day. But it was a com-
promise much to the advantage of the privileged class, for m
England more than in any other country the land law ks the law

of the nobility and not of the people. One reason of this is that,

as England was never so completely feudalized as were some of

the European continental states, the burden of feudalism was not
so severely felt, and has led to less agitation for reform.

The land forfeited to the Conqueror w^as regranted by him to

be held by military service due to the king, not to the mesne
lord as in European continental feudalism. In 1086 at the

council of Salisbury all the landholders swore fealty to the crown.

In the full vigour of feudalism the inhabitants of England were

either free or not free The free inhabitants held their lands

either by free tenure {Itberum tenementum, franktenement) or

by a tenure which was originally that of a non-free inhabitant,

but attached to land in the possession of a free man Franktene-

ment was either military tenure, called also tenure in knight
service or chivalry (including barony, the highest tenure known
to the law, grand serjeanty and the special fonns of escuage,

castle-guard, cornage and others) or socage (including burgage
and petit serjeanty), or frankalmoign (Itbera eleemosyna) or

divine service, by which ecclesiastical corporations generally

held their land.^ The non-free inhabitants were in Domesday
Book servij coiant or bordant, later ncUtvi or mllani, the last

name being applied to both free men and serfs All these were
in a more or less dependent condition. The free tenures all exLst

at the present day, though, as will appear later, the military

tenures have shrunk into the unimportant and exception^
tenure of grand serjeanty. The non-free tenures are to a certain

extent represented by copyhold The most important difference

between the military and socage tenures was the mode of descent.

Whether or not a feudal benefice was orginally hereditary, it had
certainly become so at the time of the Conquest, and it descended
to the eldest son. This applied at once m England to land held

by military service as far as regarded the capital fief. The descent
of socage lands or lands other than the capital fief for some time
followed the old pre-Conquest rule of descent Thus in the so-

called “ Laws of Henry i.” the lands other than the capital fief,

and m Glanvill, who wrote in the time of Henry II
,
socage lands,

if anciently partible {anitquitus dtvtsum), were divided among all

the sons equally. But by the time of Bracton (Henry III.) the
course of descent of lands held by military service had so far

* ** The relation of vassalage, originally personal, became annexed
to the tenure of land **

(Palgrave, I^ise and Progi'ess of fhd English
Commonmalih, vol i p 505)

* It IS a disputed point whether the manor cnrganization existed
before the Conquest, but its full development seems to have
been later than that event

* Frankalmoign was not always regarded as a distinct tenure
Thus Littleton (§ n8) says that all that is not tenure m chivalry
IS tenure ip socage.

prevailed that, though it was a question of fact whether the land

was partible or not, if there was no evidence either way descent

to the eldest son was presumed. Relics of the old custom still

remain in the case of gavelkind. The military tenant was sub-

ject to the feudal incidents, from which the tenant in socage

was exempt These incidents, especially wardship and marriage,

were often oppressive Alienation of lands by will, except m a
few favoured districts, became impossible

, alienation inter

Vivos was restramed in one direction m the interests of the heir,

m another m the interests of the lord At the time of Glanvill

a tenant had a greater power of alienation over land which he had
purchased {terra acquietata) than over land which he had in-

herited. But by the time of Bracton the heir had teased to have
any interest in either kind of land. The lords were more success-

ful. It was enacted by Magna Carta that a free man should not

give or sell so much of his land as to leave an amount insufficient

to perform his services to his lord. In spite of this provision, the

rights of the lords were continually diminished by subinfeuda-

tion until the passing of the Statute of Qma Empiores, Aliena-

tion by a tenant m chief of the crown without licence was a
ground of forfeiture until i Edw. III. st. 2, c. 12, by which a fine

was substituted The modes of conveyance at this time were
only two, feoffment with livery of seism for corporeal heredita-

ments, giant for incorporeal hereditaments. Livery of seism,

though public, was not oflicially recorded like the old English

transfer of property. The influence of local custom upon tne

land law must have become weakened aftei the circuits of the

judges of the King’s Court were established by Henry II.

Jurisdiction over litigation touching the irechold was taken away
from the lord’s courts by I', R 1C II. c 12.

The common law as far as it dealt with real estate had in the

main assumed its present aspect by the reign of Henry HI. The
changes which have been made since that date have been
chiefly due to the action of equity and legislation, the latter

sometimes interpreted by the courts m a manner very different

from the intention of parliament. The most important influence

of equity has been exercised in mortgage and trusts in the

doctrine of specific performance of con ti acts concerning real

estate, and in relief from forfeiture for breach of covenant
History of Real Estate Legislation ,—The reign of Edward 1 .

is notable for three leading statutes, all passed in the interests

of the superior lords. The .Statute of Mortmain (7 Edw 1 .

st 2, c. 13) IS the first of a long series directed against the

acquisition of land by religious and charitable corporations The
statute De Dorns Condiitonalibus (13 Edw 1 c i) forbade

the alienation of estates granted to a man and the heirs of his

bexly, which before the statute became on the birth of an heir

at once alienable (except in the case of gifts in frankmamage),
and so the lord lost his escheat. The Statute Qma Emptores

(18 Edw. I c i) preserved those rights of the lords which were
up to that time subject to be defeated by subinfeudation, by
enacting that in any alienation of lands the alienee should hold

them of the same lord of the fee as the alienor.' Since 1290 it

has been impossible to craite an estate m fee-simple to be held

of a mesne lord, or to reserve a rent upon a grant of an estate in

fee (unless m the form of a rent-charge), or to create a new
manor. The statute, however, does not bind the crown The
practical effect of the statute w^as to make the transfer of land

thenceforward more of a commercial and less of a feudal trans-

action. The writ of elegit was introduced by the Statute of

Westminster 11 . m 1285 as a creditor’s remedy over real estate.

It has, however, been considerably modified by subsequent

legislation From 1290 to the reign of Henry VIIL. there is no
statute of the first importance dealing with real estate The
reign of Henry VIII. like the reign of Edward L, is signalized

by three acts, the effects of whiA continue to this day. Th^
one which has hod the most lasting influence in law is the

Statute of Uses, 27 Hen VIII c. 10 (see Conveyancing; Trust)
The Statute of Uses was intended to provide against secrecy of

sales of land, and as a neefesary sequel to it an act of the same

* Tenants in chief of the crown were liable to a fme on alienation

until T2 Car IL c 24
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year (27 Hen. VIII. c. 16) enacted that all bargains and sales of

land should be duly enrolled Bargain and sale was a form of

equitable transfer which had for some purposes superseded the

common law feoffment. It applied only to estates of inheritance

and not to terms of years. The unforeseen effect of 27 Hen VIII

c 16 was to establish as the ordinary form of conveyance until

1841 the conveyance by lease and release.^ Uses having become
legal estate by the Statute of Uses, and therefore no longer

devisable, 32 Hen. VIIL c. i (explained by 34 & 35 Hen. VIII
c 5) was passed to remedy this inconvenience It is still law

as to wills made before 1838 (see Will) In the reign of

Elizabeth the acts of 73 Eliz. c. 5 and 37 Eliz. c. 4 avoided

fraudulent conveyances as against all parties and voluntary

conveyances as against subsequent purchasers for valuable

consideration. Early in the reign of Charles II the act of 1661

(12 Car II c 24) turned all the feudal tenures (with the exception

of frankalmoign and grand serjeanty) into tenure by free and
common socage and abolished the feudal incidents The Statute

of Frauds (29 Car, II c. 3) contained provisions that certain

leases and assignments, and that all agreements and trusts

relating to land, should be in writing (see Fraud). The land

registries of Middlesex and Yorkshire date from the reign of

Anne (see Land REGrsTR\TioN) Devises of land for charitable

purposes were forbidden by the Mortmain Act (9 Geo II c. 30).

In the next reign the first general Inclosure Act was passed,

41 Geo. Ill.c. 109 (-^ee Commons)., In the reign of William IV
were passed the Prescription, Limitation and Tithe Commuta-
tion Acts

;
fines and recoveries were abolished and simpler

modes of conveyance substituted by 3 & 4 Will. IV. c 74 ,
and

the laws of inheritance and dower were amended by 3 & 4 Will.

IV cc 105, 106. In the reign of Victoria there was a vast mass
of legislation dealing with real estate in almost every conceivable

aspect. At the immediate beginning of the reign stands the

Wills Act The transfer of resd estate was simplified by 8 & 9
Vict c 106 and by the Conveyancing Acts of 1881 and 1882

Additional powers of dealing with settled estates were given by
the Settled Estates Act 1856, later by the Settled Estates Act

1877, and the Settled Land Act 1882 Succession duty was
levied for the first time on freeholds m 1853 Tlie strictness of

the Mortmain Act has been relaxed m favour of gifts and sales

to public institutions of various kinds, such as schools, parks

and museums The period of limitation was shortened for

most purposes from twenty to twelve years by the Real Property

Limitation Act 1874 Several acts were passed dealing with
the enfranchisement and commutation of copyholds and the

preservation of commons and open spaces. The Naturalization

Act 1870 enabled aliens to hold and transfer land m England.
The Felony Act 1870, abolished forfeiture of real estate on
conviction for felony The Agncultural Holdings Acts 1883
and 1900, and other acts, gave the tenant of a tenancy within

the acts a general right to compenfiaticm for improvements,
substituted a yearns notice to quit for the six months^ notice

previously necessary, enlarged the tenant’s nght to fixtures,

and limited the amount of distress. By the Intestate Estates

Act 18S4 the law of escheat was extended to incorporeal here-

ditaments and equitable estates. Among other subjects which
have been dealt with by legislation in the 19th century may
be mentioned land transfer, registration, mortgage, partition,

excambion, fixtures, taking of land m execution, dedaration of

title and apportionment Hardly a year passes in which the

land law is not altered to a greater or less degree.

Real estate at the present day is either legal or equitable, a
difference resting mainly upon historical grounds The followmg
observations apply in general to both kinds oi estate The usual
classification of interests in real estate regards either the extent,

time or the mode of^ enjoyment The division according
to the extent is in the first instance into corporeal and incorporesu
hereditaments, a division based upon the Roman law division of
res into corpotale% and tncorpotales, and open to the same objection,

> From the reign of Edward IV at mtest up to the Fines and
Recoveries Act of 1833 fines and recoveries were also recognized as
a means of conveyance They are so regarded in the Statute of
Uses.
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that it is unscientific as coordinating subjects of rights with the
rights themselves * Corporeal hereditaments, says Blackstone,
“ consist of such as affect the senses, such as may be seen and
handled by the body

;
incorporeal are not the objects of sensation,

can neither be seen nor handled, are creatures of the mind, and
exist only in contemplation " Corporeal hereditaments are all

necessarily freehold
;
* an interest m land less than freehokl, such

as a term of years, is personalty only 1 here was no room for such
an interest in the feudal gradation of tenure

,
it was regarded as a

mere personal contract and was incapable of the madents of tenure
By the Conveyancing Act 1881 the residue of a long term of years
could m certain cases be enlarged into the fce-simple A copyhold
IS m strict law only a tenancy at the will of the loid Estates of

freehold are cither estates for life or in fee (called also estates of
inheritance), the latter being in fec-tail or in fee-simple An
estate for life may be either for the life of the tenant or for the
life of anotiier person, the latter called an estate pur autre vie The
former kmd of estate includes estates of dower and curtesy An
estate m fee is called a fee simply, an obvious sign of its feudal
origin Estates tail are either general or special, the latter being
in tail male or (rarely) in tail female Theie may also be a quasi-
entail of an estate pur autre vie An (.state m fee-simple is the
largest estate known to English law Its ordinary incidents are
an oath of fealty (never exacted), escheat, and (in a manor) suit of
the court baron, and occasionally a small quit-rent and relief All
these are obviously relics of the once important feudal mcidents
Incorporeal herwlitaments consist chiefly, if not wholly, of rights

tn alieno solo Ihey are divided by Joshua Williams (Real Property,
pt 11) into (1) reversions, remainders and executory mterests,

(2) hereditaments purely incorporeal, the last being either appendant,
appurtenant or in gross Examples are profits a prendre (sneh as
rights of common), easements (such as rights of way),* seigniories,

advowsons, lents, tithes, titles of honour, offices, fAinchiscs,

Be foie 1845 corporeal hereditaments were said to ht in livery,

incorporeal m grant But by the Real Property Act 1845 siU

corporeal hereditaments are, as regards the conveyance of the
immediate freehold thereof, to be deemed to he m grant as well

as in livery With regard to the time of enjoyment, estates are
either in possession or in expectancy—that is, in reversicfii or
remainder or executory interests (see Remaindex) With regard
to tl>e mode of enjoyment, estates are either joint, m common,
m coparcenary or m severalty

Exceptional Fenures — It has been already stated that there

are still to l>c fountl survivals of the old pre-Conquest customary
law Thty aie found both in the tenure and m the conveyance
of land The only customs of which judicial notice is taken
are gavelkind (q v) and borough-English (q v

)

Any other local

customs, as in manors, must be proved by evidence The tenures
of frankalmoign and grand serjeanty were specially preserved
by 12 Car II c 24

Title —This is the name given to the mode of acquisition of

rights over real estate Title may arise either by alienation,

voluntary or involuntary, or by succession Voluntary alienation

IS cither inter vivos or by will The former branch is practically

synonymous with conveyance, whether by way of sale, settlement,

mortgage or otherwise As a general wile alienation of real estate

inter vivos must be by deed since 8 & 9 Vict c 106 Since that

act a deed of grant has superseded the old forms of feoffment and
lease and release Considerable alterations in the direction of

shortness and simplicity have been made in the law of transfer of

real estate by the Conveyancing Acts 1881, 1882 and the Land
Transfer Acts 1875 and 1897 The word “grant" is no longer

necessary for a convcvance, nor are the old words of limitation
“ heirs '^and " heirs of the body " It is sufficient to use the words
“ m fee-simple," " in tail," '* m tail male," " in tail female

"

Many provisions usually inserted m deeds, such as covenants for

title by a bcntficial owner and jpowers of appomtment of new
trustees, obtain statutory sanction Forms of mortgage, con-
veyance and settlement are appended to the act The f^licitors’

Remuneration Act 1881 was plassed as a necessary sequel to the

Conveyancing Act, and the remuneration of solicitors now stands

upon a different and more satisfactory basis For acquisition by
will and succession, sc^ Will

,
Inheritance Involuntary aliena-

tion IS by bankruptcy (q v

)

and by other means of enforcing the

rights of creditors over land, such as distress or execution It

may also anse by the exercise by the state of its nglit of eminent
domain for public purposes, as under the Lands Clauses and other

acts •

* In spite of this objection the division is adopted by the legisla-

ture, see, for instance, the Intestate Estates Act 1884
* In the category of corporeal hereditaments are also included

certain accessories to corporeal hereditaments proper, such as

growing crops, fixtures, title-deeds, &c.
* It should he noticed that an easement m gross cannot exist
» The nght of the state to contnbotion from land for revenue

purposes and to stamp duties on deeds perhaps falls under this

Read •These imposts arc really involuntary alienations of part

Of the profit of the land. ^
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Restraints an Alienation —The alienation of real estate may be

subject to almost any conditions, provided that such conditions do
not contravene the law As a general rule there can be no restric-

tions upon the alienation of an estate m fee-simple
,

the two ideas
are mcompatible In the case, however, of a married woman a
restramt on anticipation is allowed withm certain limits (see

Restraint) In another direction the imposition of a couise of
devolution upon property is forbidden by the law against perpetu-
ities (see Perpetuity), while the accumulation of income is also
forbidden with a few exceptions. Certain persons are by the general
|X)licy of the law disabled from exercising full proprietary rights,

such as convicts, infants and lunatics
Procedure —In some cases rights attaching to real estate are pro-

tected by peculiar remedies At an early period it became more
convenient to try the right to the possession of, rather than the
right to the property in, real estate Possessory tended to super-
sede proprietary remedies, irom their great simplicity and elasticity

The general mode of trying the right to both property and posses-
sion was from the time of Henry II the real action, the form called
" writ of right " (after Magna Carta gradually confined to the court
of common pleas) being used to determine the property, that called
“ assise of novel disseisin ” bemg the general means by which the
possession was tried About the reign of Elizabeth the action of

ejectment became the ordinary form of possessory remedy Real
actions existed until the Real Ihroperty Limitation Act 1833, by
which they were finally abolished, witn the exception of writ of right of
dower, writ of dower unde nihil habet, quare impedit and ejectment
Of these quare impedit {q v ) appears to be the only one now m use
The assise of novel disseisin, the action of ejectment in both its

original and its reformed stage, and finally the action for the
recovery of land m use since the Judicature Acts are all histon-
cally connected as gradual developments of the possessory action
There afe certain matters affecting rtal estate over which the
court of chancel y formerly had exclusive jurisdiction, m most
cases because the principles on which the court acted had been the
creation of equity The J udicature Act 1873 assigned to the chancery
division of the high court of justice aU causes and matters for

(inter aha) the redemption or foreclosure of mortgages, the raising

of portions or other charges on land, the sale and distribution of

the proceeds of property subject to any hen or charge, the specific

performance of contracts between vendors and purchasers of real

estates, including contracts for leases, the partition or sale of real

estates, and the wardship of infants and the care of infants' estates

In the case of rent a summary mode of remedy by act of the
creditor still exists (see Distress, Rent)

Ireland—'I he law of real estate in Ireland is the English lav%
which finally supcrscdcxl the native law in James I 's reign, as
modified by subsequent legislation The mam difference is in the
law of landlord and tenant, modified by the various land acts

(see Irei and) and the operation of the Irish Land Commission

United States—The law of real estate in the United States is the
law of England modifitd to suit a different state of circumstances
Ihe main point of difference is that in the United States the
occupiers of land are generally wholly or in part owners, not tenants,

as in England This is to a great extent the effect of the home-
stead laws (sec Homestead and Exemption Laws) The traces

of the feudal origin of the law are, as might be expected, consider-

ably less prominen t than in England Thus estates tail are practically

obsolete
,
m some states they are specially forbidden by the state

constitutions The law' of descent is the same in rtal and personal

estate Manors do not exist, except in the state of New York,
where they were created by the crown in colonial days (Bouvier,

Law Diet ,

** Manor ") Registration of deeds is general In some
states forms of deed are prescribed by statute Conveyancing is

for the most part simpler than in England The holding of real

estate by religious or charitable corporations is generally ’•estricted

by the act creating them rather thaii by anything like the English
law of mortmain Perpetuities are forbidden in most states The
right of eminent domain is at once acknowledged and limited by the
Constitution of the United States By art 5 of the Amendments
private property is not to be taken for public use without just com-
pensation A similar provision is found in many of the state
constitutions By an Act of Congress of 9th April 1866, c 31, all

citizens of the United States have the same ri^ht in every state and
territory as is enjoyed by white citizens thereof to inherit, purchase,
lease, sell, hold and convey real and personal property In most
states aliens may hold land

;
but in some states they cannot do

so without becoming naturalized or at least filing in the specified
manner a declaration of intention to become naturalized

International Law—The law of the place where real estate is

situated (lex loci ret sitae) governs its tenure and transfer The laws
of England and of the United States are more strict on this point
than the laws of most other countnes They require that the for-

mahties of the locus ret sitae must be observed, even if not necessary
to be observed in the place where the contract was made The lex
loci rei sitae determines what is to be considered real estate. A
foreign court cannot as a general rule pass title to land situated m
another country. The English and United States courts ol^ equity
have to

f,
certain extent avoided the inconvenience which this in-

ability to deal with land out of the jurisdiction sometimes causes
by the use of the theory that equity acts upon the conscience of
the party and not upon the title to the foreign land Thus m the
leading case of Penn v Lord Baltimore in 1750 (i Vesey, 444)
the court of chancery on this ground decreed specific performance
of articles for settling the boundaries of the provinces of Pennsyl-
vania and Maryland The difficulty always aiises that, although
the court professes to act upon the conscience, it must indirectly
act upon uie property, and that it cannot carry its decision into
execution without the aid of the local tnbunals

REAM (either through Du nem, 01 0 Fr. rayme, reymcy mod.
ramcy Med. Lat. nsmay from Arabic nzmahy bale or bundle), a
certain quantity of paper, viz 20 quires containing 24 sheets

each or 480 sheets , a “printer^s ream ” contains 21 J quires or

516 sheets. The word owes its intioduction into Europe to the

Moors, who were the originators of the paper manufactured in

Spam. Its original meaning was simply bundle, applied either

to paper or clothes.

REAPING (from 0 E. npatiy rypan, probably allied to “ ripe,”

mature, t e. “ fit for reaping ”
,

the cognate foims are found in

other languages), the action of cutting ripe gram crops. Till the

invention of the reaping machine, which came into practical use
only about the middle of the icjth century, sickles and scythes

were the sole reaping implements Of the two the sickle is the

more ancient, and indeed there is some reason to conclude that

its use IS coeval with the cultivation of gram crops. Among the

remains of the later Stone period m Great Britain and on the

European continent curved flint knives have occasionally been
found, the form of which has led to the suggestion that they were
used as sickles Sickles of bronze occur quite commonly among
remains of the early inhabitants of Europe. Some of these

are deeply curved hooks, flat on the under side, and with a

strengthening ridge or back on the upper surface, while others

are small lurvcd knives, m form like the ordinary hedge-bill

Among the ancient Egyptians toothed or serrated sickles of both
bronze and iron were used. Ancient Roman drawings show
that both the scythe and the sickle were known to that people,

and Pliny makes the distinction plain ^ Although both imple-

ments have lost much of their importance since the general

introduction of mowing and reaping machmeiy, they are still

used ver> extensively, especially in those countnes like France
where small agricultural holdings prevail. The principal modem
forms arc the toothed hook, the scythe hook, the Ilainault

scythe and the common scythe

The toothed hook, which was m general use till towards the middle
of the 19th century, consisted of a narrow-bladed curved liook, having
on its cutting edge a senes of fine close-set serratures cut like fik-

teeth, with their edges inclined towards the heft or handle The
curve IS that known to mathematicians as the ** cissoid," where
tangents at any point form equal angles with lines drawn to the middle
of the handle it has been called the “ curve of least exertion

"

because experience has shown that it tires out the arm of the worktr
less than any other curve Sickles were formerly made of iron

edged with steel
;

but in recent times they came to be made of

cast steel entirely Towards the middle of the 19th century the
toothed hook was gradually supplanted by the scythe hook or
smooth-edged sickle, a somewnat heavier and broadcr-bladed
implement, having an ordinary knife edge Both these implements
were intended for " shearing ' handful by handful, the crop bemg
held m the left hand and cut with the tool held in the right A
heavy smooth-edged sickle is used for “ bagging ” or “ clouting,"
— an operation in which the hook is struck against the straw, the
left hand being used to gather and carry along the cut swath The
Hainault scythe is an implement intermediate between the scythe

and the sickle, being worked with one hand, and the motion is

entirely a swinging or bagging one The implement consists of a
short scythe blade mounted on a vertical handle, and m using it

the reaper collects the gram with a crook, which holds the straw
together till it receives the cutting stroke of the instrument The
Hainault scythe was extensively used in Belgium The common hay
scythe consists of a slightly curved broad blade varying in length from
28 to 46 in ,

mounted on a bent, or sometimes straight, wooden
sned or snathe, to which two handies arc attached at such distanAs

' ** Of the sickle there are two varieties, the Ttallan, which is the

shorter and can be handled among brushwood, and the two-handed
Gallic sickle, which make^ quicker work of it when employed on
their [the Gauls*] extensive domains

;
for there they cut their grass

only in the middle, and pass over the shorter blades The Italian

mowers cut with the right hand only **
(//. N. xviii. 67)
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as enable the workman, with an easy stoop, to swing the scythe
blade along the ground, the cutting edge being slightly elevated to

keep it clear of the inequalities of the surface The gram-reaping

scythe is similar, but provided with a cradle or short gathering rake

attached to the heel and following the direction of the blade for

about 12 in The object of this attachment is to gather the
stalks as they are cut and lay them in regular swaths against

the line of still-standing corn Ihe reaping scythe, instead of a
long sned, has frequently two helves, the right hand branching
from the left or mam helve and the two handles placed about 2 ft

apart The best scythe blades are made from rolled sheets of

steel, riveted to a back frame of iron, which gives strength and
rigidity to the blade On the continent of Europe it is still common
to mould and hammer the whole blade out of a single piece of steel,

but such scythes are difficult to keep keen of edge There is a great
demand for scythes in Russia, chiefly supplied from the German
empire and Austria The principal manufacturing centre of scythes

and sickles in the United Kingdom is Sheffield

It was not until the beginning of the 19th century that any
attempt was made to invent a reaping machine on anything like

the lines that have been adopted since In 1826 the Rev.

Patrick Bell of Carmylie m Fifeshire brought out the first success-

ful machine He had worked at the making of it when a young
man on his father’s farm, and the principle he adopted, that of a

series of scissors fastened on the “ knife-board,” was followed

for a long time. There had been many trials during the thirty

or forty years before his time both in this country and m America,

but his invention was the first practical success

After many modifications, however, the present or recent

form of the common reaper was evolved by C H McCormick in

America in 1831 A truck or carriage is carried on two travelling

wheels some 30 to 36 in. high, with spuds or teeth on the

circumference to make them “ bite ” the ground and thus give

motion to the machinery without skidding
,

two horses are

yoked in front with a pole between, with martingale and
surcingle belts as part of their harness, to ease the backing of the

machine by the horses
,

the knife-hoard is fixed out at right

angles to the side of the carriage and in front, while the knives

consist of a series of triangular sections ” on a bar which

travels backwards and forwards in slots in the ‘‘ fingers,” as the

dividing teeth are called. The motion was given to the knives

by a connecting rod and crank driven by suitable gearing from

the truck wheels. The cutting was thus done by a straight

shearing action and not by clipping like scissors as in BelFs

machine.

There were many modifications tried before the favourite

form was ultimately adopted : thus the horses were yoked
behind the truck or carriage of the machine so that they pushed
it before them

,
a revolving web of cloth was placed behind the

knives so as to deliver the cut corn in a continuous swathe at

the side ;
revolving “ sails ” or ‘‘ rakes ” pushed the standing

grain against the knives as the machine advanced—some of

which arrangements have been revived in our modern string-

binders—and so on

In the early days—from about i860 to 1870—machines were
fitted with a tilting board behind the cutting bar which caught
the corn as it fell, and it was held there until enough for a sheaf

was gathered, when the load was ** tilted ” off by a suitable rake

handled by a man who sat and worked the tilting board simul-

taneously with his foot and dropped the corn, to be lifted and
tied into a sheaf by hand afterwards The same machine was
generally used for mowing (grass) by an interchange of parts,

and the ** combined ” reaper and mower was in common use m
the 'seventies and 'eighties. Later, various devices were adopted
to do the tilting or sheafing mechanically, and the self end-

delivery and self side-delivery have long been in use whereby
through the adoption of revolving rakes on frames the sheaf-lots

are delivered in sizes readv for tying up by hand. The subse-

qiient tying or binding was done variously in different parts of

the country. In the south of England it was customary for

five men to make bands, lift the sheaf-lot, place in the band and
tie, and leave the sheaf lying on the ^ound to be set up after-

wards, the gang of five being expects to keep up on a reaper
cutting round the four .sides of a field. In the north and in

Scotland the cutting was only done on one side at a time, the

machine riding back empty, and three boys made the bands
straps ”), three women lifted the lots and laid them on the

bands, and three men bound the sheaves and set up in stocks.

Thus three gangs of three each were recjuired to keep a machine
going, and only about five acres per day could be reaped in this
way.

Fig I —Ihe Hornsby String-binder

The development of the modem binder to reduce all this

labour has been a very gradual process Iherc was no great

difficulty m cutting the corn and delivering the stuff, but the

tying of it into sheaves was the problem to be solv ed As early

as 1858 Marsh in America designed and earned out an arrange-

ment whereby the cut grain crop was caught on revolving webs
of canvas and earned up on to a table, wh..*re two men stood

who made bands of its own material and bound it into sheaves

as it fell m front of them, dropping the sheaves off on to the

ground as made, wffiile the machine travelled along The
invention of a tying apparatus was the next advance, and in the

'seventies the American firm of Walter A. Wood & Co. brought
out an arrangement for tying the sheaves up with wire. So
slow and expensive had been the process of evolution, however,
that it was reported at the time that the above firm had spent

£20,000 in invention and experiment before they had even a
wire-binder fit to put on the market

Binding with string,

however, was the aim of

all, and it was reserved

for J F Appleby, an
English inventor, to hit

on the arrangement now
in use, or which was the

prototype of all the knot-

ters now to be met with

m different varieties of

Fig 2 —The Hornsby Knot as tied by
the String-binder

the string-binder throughout the

world
While the string-binder is now in universal use in Great

Britain, the British Colonies, America and all countries where

farming and farm work are advanced, and hand labour is only

followed where peasant-farming or small farming obtains, it

must be noted that in certain regions the system of reaping or

harvesting of corn crops has developed a good deal beyond

this. In Australia and some of the hotter districts in the west

of the United States the “ stripper ” is in use, an implement

which carries long grooved teeth which are passed through the

standing gram crop and strip off the heads, leaving the straw

standing. The heads are passed backwards to a thrashing

(rubbing) arrangement, which separates the corn from the

chobs, chaff, &c
,
and the grain is sacked up straight away. The

.sacks are dropped off the machme as the work proceeds and are

picked up by wagon for transport afterwards. It is a significant

fact that strippers worked by hand, though pushed through

the crop by oxen, were m use on the plains of Gaul in^the first
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century of our era, though this system seems to have been lost

sight of till re-uivented by the Australians.

Again, in the western states of America, where the climate

IS not hot and dry enough for stripping purposes, the method
followed IS to cut the straw as short as possible—just below the

heads-*and these fall on to a tiav tiling canvas and are earned

up into a thrasher and the gram separated and sacked as the

work proceeds An immense combined implement is used for

this reaping and thrashing purpose, taking a width of up to

40 ft. of crop at a time, and being propelled by a 50-horse-powcr

traction engine running on broad roller-wheels, though smaller

machines pulled by, say, ao horses are also common Some-
times the heading ” only is carried out, and the cut heads

carried on a canvas up into a wagon travelled alongside, and
then carted away for subsequent thrashing, the “ header ** thus

being the form of reaper adopted also in the western states of

America. In these regions, as in many other places on the

prairies m general, the straw is of no value, and therefore the

whole is set fire to and burned off, thus returning a certain

amount of fertility to the soil in the ashes

In the normal and ordinary system of reaping with the

string-binder in Great Britain the rule is to
** open up a field

by cutting “ roads ** round it that is, a headland or roadway
IS mowed by the scyiihe and tied up by hand Then the string-

binder IS started to cut around and continued till a finish is

made at the centre of the field Sometimes the crop is partly

lodged and can only be cut on three sides of the field, and the

binder is slipped ’’ past the fourth side It is customary in

some parts to yoke three horses to the machine and keep these

at work all day with an interval for the midday meal only, but

a better plan is to allow two men and four horses to each, and

stackyard, where they are built up sheaf by sheaf into round or
oblong stacks * that is, they are stored until required for thrash-

ing or foddering purposes. The drying may be a tedious affair,

and wet weather in harvest time is a national disaster from the

spoiling of the corn, both grain and straw.

The tremendous development m labour-saving in the matter
of reaping the corn crops is well exemplified m a comparison of
harvesting with the hand hook or sicldc as compared with the
string-binder With hand-reaping six men (or women) cut the
corn and laid it on the bands in sheaf-lots one man came behind
and tied the sheaves and set them up m stocks Ihus a gang of
seven worked together and harvested about two acres per day
With the binder three or four men handle say twelve or fourteen
acres daily in other words, then* is only one-tenth of the manual
labour required now m reaping that was necessary only a genera-
tion ago, lor the string-binder has revolutionized farming as a
whole, and given the nations cheap bread (P McC

)

REAR, the back or hind portion of anything, particularly

a military or naval term for that part of a force which is placed

last m order, m opposition to “ van.*^ As the last word,

shortened from ‘‘ van-guard,’* is an aphetic form of Fr avant, m
front, Lat ab ante, so “ rear ” is an aphetic form of arrear,”

O Fr. arere, mod arrtere, Med. Lat. ad retro, to the back, back-

ward. From this word must be distinguished the verb “ to

rear,” used m two main senses of a horse, to stand up on its

hind legs, and to raise up or lift, of the construction of a building

or of the breeding and bringing tr maturity of domestic or

*1 •>
'

Fig 3 —American Header and Thrasher

put one couple on and one couple off for meals and resting

alternately. By this means the binder is kept going con-

tmuously without any stoppage for perhaps 14 hours d«aily m
fine harvest weather. With a six-fcet cutting width an acre per

hour IS fair work, but some have exceeded that, especially with
wider cutting widths. A ball of twine weighing 3 to 4 tb is

the usual requisite per acre for binding the sheaves, and it ought
to be of Manilla hemp ** sizal ” fibre (derived from the Ameri-
can agaves and named after the port on the coast of Yucatan)
IS not so strong and good, though cheaper. Good twine is de-
sirable, as otherwise frequent breakages leave many sheaves
m a loose state.

The sheaves are dropped off on to the ground as tied, but
some farmers use the “ sheaf-camer,” which catches these as

they are shot out from the binding apparatus, and dumps them
in lots of SIX or so—^sufficient to make a stock or shock The
stocking—that is, the setting up of the sheaves on end to dry

—

is a separate operation, and from two to three men can set up an
ordinary good crop as fast as the binder can cut it. In this work
the sheaves are set with their butts wide apart and the heads
leaning against one another like the two legs of the letter A
a full-sized stook or “ threave

**
is 24 sheaves— relic of the days

when the crop was all hand-reaped by piecework at so much per
threave—^but in practice now seldom more than 6 sheaves (3
each side) are put to each stook. When sufficiently dried or
** fielded the sheaves are then carried by cart or wagon to the

other animals, often used also of young children ITie O.E.
rceran, of which it is the modern representative, is a doublet of

the Scandinavian retsa, which has given English ** raise,”

both being causative verb forms of “ rise
”

REAR VAULT (Fr arrtere votissure), the term in architecture

emplo)^ed for the vault of the internal hood of a doorway or

window to which a splay has been given on the reveal
,
some-

times the vaulting surface is terminated by a small rib known
as the scoinson rib (q v ), and a further development is given

by angle shafts carrying this rib, known as scoinson shafts.

REASON (Lat ratio, through French raison), m philosophy,

the faculty or process of drawing logical inferences Thus we
speak of man as essentially a rational animal, it being implied

that man differs from all other animals in that he can con-

sciously draw inferences from premises. It is, however,

exceedingly difficult in this respect to draw an absolute dis-

tinction between men and animals, observation of which un-

doubtedly suggests that the latter have a certain power of making
inferences Between the higher animals and the lower types

of mankind the distinction is so hard to draw that many
psychologists argue that the difference is one of degree rather

than of kind (see also Instinct) There can be little doubt,

however, that inference man differs from that of the brute

creation in respect of self-consciousness, and, though there

can be no doubt that some animals dream, it is difficult to

find evidence for the presence of ideal images in the minds of
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any but the highest animals. In the nature of the case satis-

factory condufiions as to the rationality which may be pre-

dicated of animaJs are impossible.

The term “ reason ” is also used m several narrower senses.

Thus reason is opposed* to sensation, perception, feeling, desire,

as the faculty (the existence of which is denied by empiricists)

by which fundamental truths aie intuitively apprehended
These fundamental truths are the causes or “ reasons

''

of all derivative facts With Kant, reason (Vernunft) is the

power of synthesizing into unity, by means of comprehensive
principles, the concepts provided by the intellect (Verstand)

The reason which gives a prion piinciples Kant calls “Pure
Reason (cf. the Kriitk dtr reinen Vernunft)j as distinguished

from the “ Practical Reason {prakitsche Vernunft) which is

specially concerned with the performance of particular actions.

In formal logic the drawing of inferences (frequently called
“ ratiocination/’ from Lat raiiocinan, to use the reasoning

faculty) is classified from Aristotle downwards as deductive

(from generals to particulars) and inductive (from particulars

to generals) , see Logic, iNOLcrioN, Syllogism. In theology,

reason, as distmguishcd from faith, is the human intelligence

exen ised upon rebgious truth whether by way of discovery or

by way of explanation. The limits within which the reason

may be used have been laid down differently m different

churches and pienods of thought . on the whole, modern
Christianity, especially m the Protestant churches, tends to

allow to reason a wide field, reserving, however, as the spheie of

faith the ultimate (supernatural) truths of theology.

The Greek words for i cason are V0O9 and A.oyo?, both vaguely

used In Aristotle the Aoyos of a thing is its definition, in-

cluding its formal cause, while the ultimate principles of a

science are reasons (m a common modem sense)

which explain all its particular facts ^ NoP^ m Plato and
Aristotle is used both widely for all the meanings which “ reason

**

can have, and strictly for the faculty which apprehends in-

tuitively Thus, m the Republic, vov<; is the faculty which
apprehends necessary truth, while (opimon) is concerned

with phenomena.
For the Stoic and Ne<iplalonic uses of A6yos, as also for those

of Philo Juclaens and the Fathers, ste I^oos,

RfiAUMUR, REirjfi ANTOINE FERCHAULT DE (1683-1757),
French man of science, was born on the 28th of February 1683
at La Rochelle and received his early education there He was
taught philosophy in the Jesuits' college at Poitiers, and in

1699 went to Bourges to study civil law and mathematics under

the charge of an uncle, canon of La Samte-Chapelle In 1703
he came to Pans, where he continued the study of mathematics
and physics, and in 1708, at the early age of twenty-four, was
elected a member of the Academic dcs Sciences. From this

time onwards for nearly lialf a century hardly a year passed m
which the Memotres de VAcadSmte did not contain at least one

paper bv R^aumu’* At first his attention was occupied by
mathematical studies, especially m geometry, In 1710 he

was appointed to the charge of a great government work—the

official description of the useful arts and manufactures—^which

led him to many practical researches that resulted in the

establishment of manufactures new to France and the revival

of neglected industries. For discoveries regarding iron and
steel he was awarded a pension of 12,000 hvres

;
but, being

content with his ample private mcome, he requested that the

money sliould be secured to the Academic des Sciences for the

furtherance of experiments on improved industrial processes

In 1731 he became interested in meteorology, and invented

the thermometer scale which bears his name In 1735 family

arrangements obliged him to accept the post of commander
aori mtendant of the royal and military order of Saint-Louis

,

he discharged his duties with scrupulous attention, but declined

the emoluments. He took great delight in the systematic

study of natural history. His friends often called him the

* The Schoohnen's distinction of ratio cogno^cendt (a reason for

acknowledging a fact) and ratio essendt (a reason for the existence
of this fact)
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Pliny of the i8th century. He loved retirement and lived

much at his country residences, at one of which, La Bermon-
di^rc (Maine), he met with a fall from horseback, the effects of

which proved fatalon the 17th of October 1757. He bequeathed
his manuscripts, which filled 138 portfolios, and his natural
history collections to the Academic dcs Sciences

Reaumur’s scientific papers deal with nearly all branches
of science ,

his first, in 1708, was on a general problem m
geometry, his last, in 1756, on the forms of birds’ nests. He
proved experimentally the fact that the strength of a rope is

less than the sum of the strengths of its separate strands He
examined and reported on the auriferous rwers, the turquoise
mines, the fonst^ and the fossil beds of France He devised

the method of tinning iron that is still employed, and investi-

gated the differences between iron and steel, correctly showing
that the amount o£ carbon (sulphur in the language "of the old

chemistry) is greatest in cast iron, less in steel, and least in

wrought iron Hn book on this subject (1722) was translated
into English and German Ihc thermometer by which he is

now best remembered was constructed on the principle of

taking the freezing-point of water as o*^, and graduating the

tube into degrees each of which was one-thousandth of the

volume contained by the bulb and tube up to the zero mark
It was an ivccident dependent on the dilatabibty of the par-

ticular quality of alcohol employed which made the boiling-

point of water 80®
,
and mercurial thermometers the sterns ot

which are graduated into eighty equal parts between the freez-

ing- a^id bmling-points of water are not Reaumur thermometers
m an) thing but name
Reaumur wrote much on natural history Eaily m life he

described the locomotor system of the Echinodcrmata, and showed
lliat the supposed vulgar error of Crustaceans replacing their lost

limbs was an actual fact In 1710 he wrote a paper on the
possibility of spiders being used to produce silk, which was so
cclcbiatcd at the time that the Chinese emperor Kang-he caused
a translation of it to be made He treated also of botanical and
agncultural mattcis, and devised processes for prescixing birds

and eggs lie eJaborated a S)^teTn of artificial incubation, and
made important observations on the digestion of carnivorous and
graminivorous birds His greatest work is the Mimotres pour
servtr (i Thi^ioiYe des tnsecics, 6 vols , with 267 plates (Amsterdam,
1734-42) It describes the appearance, habits and locality of all

the known insects except the ocetles, and is a marvel of patient

and accurate observation Among other important facts stated

in this work are the experiments which enabled Reaumur to prove
the correctness of Peyssoncl’s hypothesis, that corals are animals
and not plants

REBAB, or Rabab (Persian rubdb ,
^ Arabic rahdb, rahdba ,

®

Sp. rerve, rabe,^ rabel, arrabel, arrahtl
;
^ Fr rubebe

,
It. rubeba),

an ancient stringed instrument, having a body cither pear-

shaped or boat-shaped and the characteristics of vaulted back

and the absence of neck
,

also a generic modern Arabic term

applied by the Mahommedans of northern Africa to various

stringed instruments placed with a bow
As the rehab exercised a very considerable influence on the

history of stringed instruments in Europe, and v\as undoubtedly

the means through which the bow was introduced to the West,

It IS necessary to examne its construction before deciding

whether it may be accepted as the ancestor of the violin m
deference to the claim made for it by certain modem wnters.*

* F Ruckcit, Grawmnttk, Poedft und Rheiortk der Persrr, nach

dem 7^" Bande dcs Hefies Kohum (Gotha, 1871), P
translation of the introduction to the Seven Seas contains a

reference to musical instruments
,

the one translated Laute (lute)

IS rendered in Persian rubdb, a point ascertained through the

courteous assistance of Mr A G Ellis, of the Oriental Department,

British Museum
Al-Farabi, loth century, translation into Latin by | G Kosc-

garten, 4h% Ispakenensts Liber Canfitenaruin . . arabtee edttur

adjectaque translatione adnotatiombu^que (Grcifswald, 1840), vml 1

pp 36, 41, 105, 109, &c
See poem by Juan Ruiz, archipreste de Hita, 14th century,

from MS m library of the cathedral at Toledo^ quoted by Mariano

Soriano Fuertes, Htst de la Mustca esjyaiiola (Madrid), vol i, p 105

• From the Arabic treatise of Mahamud Ibrain A^lchi, MS
No 69, Esconal ,,, ,

•See J F6tis, Antome Sttadtvart Pricidk de recherches

htstortques et critiques sur Vongtne et les transforwaitons des instruments
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The two principal forms of rebab with which we are concerned

as prototypes of European instruments of the middle ages are

(i) the long and narrow boat-shaped rebab. which may be traced

back to Persia m the 8th century b c ,
and is still in use in that

country; and (2) the lute-shaped rebab, with rudimentary neck
consisting of the gradual narrowing of the body, which has the

outline of a longitudinal section of a pear This vanety became
very popular in medieval Europe under the names of rebec, gigue,

geigc and lyra
,

the archetype has been traced back to 1000 b c

llie most characteristic feature in the construction of the rebab,

and of all instruments derived from it, was the body, comixised

of a back originally scooped out of a solid piece of wood, to which
was glued without the intermediary of ribs (an important struc-

tural feature of the violin) a flat sound-board of parchment or thin

wood •

The rehnb-e^h-^haer, or “po<^t’s lebab,” had a body consisting

of an almost rectangular box covered with parchment and sup-

ported on an iron foot
,
the instrument was held like the modern

violoncello No evidence has yet been brought foiward that the

rebab-esh-sha’er was m use among the Arabs who conquered Spain
in the 8th century

,
if the instrument was indeed ever intro<luced

into Spain it has left no trace
The bowed instruments of the middle ages fall naturally into

two distinct classes, according to the principles observed in con-

struction One is the type having a body formed on the model
of a Greek or a Roman cithara, from which it was evolved by
the addition of a ntck and finger-board (see Guitar and Guitar-
Fiddle) Instruments of this tvpe were at all times recognized
as superior and belonging to the realm of art, whereas type 2,

denved from the Eastern rebab, never attained to any artistic

development, and at the time when the first type had nearly

reached its apogee the second was placed beyond tne pale of art

AccoVding to Al-Farabi, the rebab had either one string, two
strings or four, obtained by doubling these two

,
they were tuned

most often in minor thirds or in major thirds ' The Arab scholar
Ash-Shakandi who flourished in Spam about A D 1200, states

that the rebab had been known for centuries in Spain, but was
not mentioned on account of its want of artistic merit Juan
Ruiz, archipreste de Hita, m his enumeration * of the musical
instruments in use m his day (14th century), mentions two rebabs,
and speaks of %l rav^ grttadof con su alta nota arc! tl rahi moitsco

,

the '* shrill rtbab (or rather rcliec) “ with its high note " is thus
quoted somewhat contemptuously already in the 14th century
The history of the origin of the rebab had until now not gone

l>ack beyond the 7th century a d ,
and has been a matter of con-

jecture founded on the word rubdb or rubab, which is of Persian
origin, and on the statement that the Arabs themselves declare
they obtained the instrument from the Persians Recent archaeo-
logical discoveiies, however, provide abundant evidence of arche-
types of both pear-shaped and boat-shaped rebabs in high antiquity
We have at picscnt no clue to the name of the archetype, but it

is clear that the cl-Oud or lute of the Arabs and the wide pear-

shaped rebab were practically one and the same instrument, until

the advent of the bow, which had probably also been made known
to the Arabs through the Persians, since their word for the bow,
kamSn, is borrowed from the Persian, but at what date is pnknown
Al-Farabi does not mention the lx)w,* and his chapter on the
rabdba does not deal with the construction of the instrument so
much as wuth the production of sound and the duisions of the
scale

As far as is known at present, the archetype of the rebab and
lute family is the instrument shown in fig i The terra-cotta
figure of the musician discovered in Egypt (1905-6) by Professor
Flinders Petrie during the course of excavations in the cemetery
of Goshen * is Greek w^ork of the jxjst-Myccnacan age

,
it was

d archrt (Pans, 1856) ,
Edward Heron Allen, Vtohn-maktng as it

was and ts (Ix)ndon, 1884) ,
E J Payne, article ** Violin " in

Grove's Dictionary of Music (ist ed
^

See also The Instruments

of the Orchestra (London, 1910), part 11 ,

** Precursors of the Violin
Family,” by Kathleen Schlesinger, where the evolution of the violin
13 traced from the cithara of the Greeks

^ See J P N land's paper, ” Rccherches sur Thistoire de la

gamme arabe,” VI Intern Orient Congress, part 11 (Leiden, 1884)
(Bnt Mus press-mark, acad 8806), p 130, and also p 56

* See Mariano Sonano Fuertes, loc cit

• The copy of Farabi's MS , used for their translations by Kose-
garten and Land, Esconal, No 91 1, dates from the middle of the
i2th century See Michael Casin, Bibl Arab Htsp

,
vol 1 p 347,

and Forkel, AUgemexne Litteratur der Musth (Leipzig, 1792), p 487 ,

also R G Kiesewetter, Die Musth der Araber nach Ongtnalquellen
dargestelU (I-eipzig, i8a2), p 64 and preface Another MS copy
of Al-Farabi, in the BiDlioiheca Ambrosiana in Milan, is described
by Hammer von PurgstaU in the Bibliotheca Itahana, tom xciv
(Milan, i 839)» p 44 ,

cf preface in Kiesewetter, p viii
^ Excavations earned out by the Bnt, School of Archaeology

in Egypt and by the Egyptian Research Account See *‘Hykso8
and Israelite Cities/' by W M Flinders Peine and J Garrow
Duncan, A/fw Bnt Sch of Arch , 1906 •

found m surroundings assigned to the XXth Dynasty {c 1000 d cL
and shows the earliest pear-shaped instrument yet discoverea
Ihis statuette clearly establishes the origin of the instruments
named by some lyra,^ by others (including the present writer)
rebab or rebec, common all over western Europe from the nth
century, whose mam characteristic is an almost entire absence
of neck Two terra-cotta statuettes of musicians playing upon
ancient Persian rebabs (see fig 2) have been excavated from the

hiG I —Prototype of Lute Fig 2 —Boat-shaped
—Pear - shaped Rebab Rebab 789 b c
loooBC Discovered by From) de Morgan,
ProfessorFlinders Petne DSUgation en Perse,

in the cemetery at by pei mission of
Goshen Ernest I croux

Tell at Suza* amongst objects referred to the reign of Shutruk-
Nakhounta, who was king of Elam c 789 b c The pear-shaped
instrument, wide at the base and elongated to form a neck, with
the head bent back at right angles and the strings plucked by
the fingers,—the lute of the fith century a d —is seen first on a
frieze from Afghanistan, forming one of the risers of steps to the
tope of Jamal-Garhi These sculptures, prcser\^ed at the Bntisli
Museum, are assigned to the 2nd or ^rd century, and are said to
show traces of classical influence The same instrument is found
engraved on a Sassanian silver dish in the British Museum,’ of
workmanship assigned to a period not later than the 7th century
A D , but probably eaiher, as well as on other dishes of similar
origin

,
one in the Hermitage, St Petersburg, was found at Irbit

in 1880, on which Eros is depicted playing the lute and riding on a
lion • A third, found at Perm, forms part of Count Stroganov’s
collection •

Excavations earned out in ancient Khotan or Ilchi (Turkestan,
on the caravan route to Kashgar) have brought to light further
evidence of the ubiquity of the rebab type in Asia In addition
to the two principal types of rebab (fig 3) mentioned above thfere

is also to be found the spoon-shaped instrument with no neck and,
large round head (fig 4), sometimes seen in European medieval’
sculptures and MSS of the iith and 12th centuries ”

The pear-shaped rebab or lute appears also among the celebrated
paintings in the Buddhist cave temples of Ajanta,^^ assigned to
the 6th century ad A later example at the British Museum,
a fragment of a dish found at Rhajes or Ray,^* m northern Persia,

•See Laurent Gnllet, Les ancitres du violon, (Pans, 1901),
tome 1 p 29 “ Portail occidental de I’^glise de Moissac,” 12th
century

^ See DHigation en Perse, by J de Morgan (Pans, 1900), vol i

pi 8, Nos 8 and 9, text, pp 130 and 131
’ Sec Ormonde M Dalton, The Treasures of the Oxus, catalogue

of the Franks bequest to the British Museum, 1905, pi xxvi
No 190

• Sec for an illustration and description, Comptes rendus de la

commission tmpirtale d*archSologte pour Vannie iSSi (St Petersburg,

1883), text, p 53, and atlas of the same date, pi 11 No 10
• J R Aspclm, AntiquiUs du nord, p 141, No 608
See Ancient Khotan, a detailed report of archaeological explora-

tions in Chinese Turkestan, carried out by H M Indian govern-
ment, by Marc Aurel Stein (Oxford, Clarendon Press, 1907). vol 11

pi xlvi Nos Yooiik, Yooiid (spoon-shaped rebab), pi xliii

Nos Y0028 and Yoogi ^” Sec, for instance. Psalter of Labeo Nother, loth century, Bibl
Stift St Gallen, on the top of left-hand gable pfllar Illustration in

Kathleen Schlesinger, The Instruments of the Orchestra (London, 1910),
part 11 ,

'* Precursors,” pi iv p 154
’•See reproductions b^ John Griffiths (London, 1896), vol 11

pi 105, cave I , 10, e
’•Bnt. Mus., Ceramic Gallery, case A, Henderson Bequest, 1891
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destroyed by Jenghiz Khan in the 13th century, has the four pegs

m the side of the head Finally, we find the instrument on the

roin Marc Aurel Stein, Ancient Khotan^ by permission of the Clarendon Pre^

Fig 3 —Pear-shaped rebab, Fig 4 —Spoon-shaped
from Khotan rebab, from Khotan

doorway of the Hopital du Moristan^ (Cairo), carved work of the
13th century

In all these examples it is noteworthy that the strings are

vibrated by plucking them with the fingers, not by means of the bow,

the use of which, in conjunction with those structural features,

constitutes the violation of an acoustic principle, and therefore

accounts for the failure of the instrument as Rebab and its suc-

cessful development as Lute There are, however, two early ex-
amples of bowed rebabs of Byzantine origin to be cited A pear-

shaped rebab, held like a violoncello and played by means of a
very long and slender bow, is carved on one of the reliefs of an
ivory casket of Italo-Byzantine work of the 8th or gth century,

belonging to the Carrand ODllection, Florence (sec Rebec), Another
bowed instrument, of still earlier date, is to be seen among the

wonderful mural paintings of the necropolis and monasterv of
Baouit,* assigned to the 8th century at the latest, but probably
dating from the Gth or 7th

The examination of all these representations of the rebab,

ranging from looo b c to the 13th century a d
,
tends to show

that the instrument had its origin in the East, and was widely

distributed over Asia Minor, India and Persia before the 6th

century a d Similar archaeological documents of the middle

ages suggest the possibility that we are not indebted to the

Arabs alone for the introduction of the rebab and bow and of

the lute into Europe by way of Spain, early in the 8th century,

but that they bad probably already made their way into southern

and central Europe from the East through the influence of the

Byzantine Empire and of the Christian East generally

It is clear also that the instruments of the rebab type were at

first twanged with the fingers, and the bow was apparently not

invented for the rebab but only applied to it All arguments in

favour of including the rebab among the ancestors of the violin

on the score of the bow lose their force, and as the rebab possessed

no structural feature in common with the violin the question may
be considered settled negatively.

For the European development of the rebab, sec Rebec (K S
)

REBATE (Fr. rabat, from rabattrCj to beat back), a term used

in commerce, banking, &c In banking, a rebate is an allowance

made to a drawee taking up a bill of exchange before it is due.

This allowance is the interest on the uncxpired period of the bill,

and in practice may be either a fixed or arbitrary rate ;
more

often It IS i %, about the usual bank deposit rate In

commerce, rebate is sometimes used to mean a discount allowed

for prompt payment
,

it is often equivalent to drawback, t e

the repayment of part of the duty on imported goods when such

goods are subsequently exported m their original or in another
form By the Customs Consolidation Act, 1853, a rebate or

deduction is allowed at the custom-house from the fixed duties

on certain kinds of goods, on account of damage or loss sustained

in warehouses.

‘ See Prisse d’Avennes, VArt arabe d'aptH les monuments du
Catre du vti* au xvtii* sthle (Pans, 1877) The unnumbered
plifes arc to be identified by the list given at the beginning of the
work

* For the illustration, see Jean CIGdal, “ Lc monastdre et la
n^cropolc de Baouit,” Mim de VInst fr d^anhiol orient du Caire,
lome XU , 1904 Chapelle, xviu pi Ixiv (•) Descriptive text, p 92
See also article ** Baoutt ” by the same author, descriptive of the
paintings in F. Cabrol’s Diet d'arch chrSt et de liturgte (Pans, 1907),
iasc XU B

, p. 250b

REBEC, or Rebeck (Med Fr rubebe, rebelle, rebec, gigue ,

Ger Rubeba, Rebek, Geige, Lyra
,

Ital rtbeba, nbeca, lyra
, Sp.

rabel, rabeca, rave, rabe), a medieval stringed instrument played

with a bow, derived from the Oriental rebab Like the rebab

{q V.), the rebec assumed at first one of two forms—the pear-

shaped body with a wide base, strung with three strings, or the

long, narrow peai- or boat-shaped body with two strings and, in

addition, the other Oriental characteristics of the rebab, t e the

vaulted back, the absence of ribs and pegs set in the back of the

head Except for the addition of a fingerboard, what is now
recognised as the rebec underwent no structural development

and never entered the domain of art. Whan the guitar-fiddle

and the oval vielle with five strings made their appearance m
Europe, apparently during the nth century, a number of

hybnds combining characteristics of both types of construction

spread rapidly over western Europe
A spoon-shaped instrument, m most cases without neck, the

head being joined directly to the wide shoulders of the body,

must not be confounded with these hybrids
,

the compass and

capabilities of the instrument, which sometimes had but one
single string, must have been extremely limited. What the

name of the instrument was in the various ages is not known,
but it may be classed with the rebab and rebec, from which it

only differs in the outline of the body. The present writer

discovered an Oriental archetype on a small terra-cotta figure ^

m the style of the Gandhara school, unearthed at Yotkai^on the

site of the ancient Khotan The round head is fastened directly

to the shoulders, the three strings are thrown into relief by deep

indentations, the bridge tail-piece has three notches This

instrument (assigned to some period between the 5th and 8th

centuries ad) may be compared with the European medieval

type, such, for instance, as the bowed spoon-shaped rebec on the

capital of the left pillar m the miniature ^ of King David and his

musicians, belonging to the 10th-century psalter of Labeo
Notker at St Gallen

,
also with the musicians* lyra on the

western doorway of the church at Moissan
,
^ and with the

British Museum Add. MS 17333, in which several of these

spoon-shaped, nccklcss instruments are to be found.

The pear-shaped rebec with wide base was in all probability intro-

duced into Europe through the Byzantine Empire, and the narrow
boat-shaped by tho Moors by way of Spain Tnc first of these type*)

IS represented on one of the sides of an ivory casket of Italo-

Byzantine workmanship preserved among the Carrand Collection*

in the Palazzo del Podesta in Florence It belongs to the same group
as the Veroli casket at the South Kensington Museum, all of which
are assigned to the 9th century at the latest

The pear-shaped rebec on the ivory casket, although like all rebecs

it had no separate neck, was elongated to form one, and terminated
in a lozenge-shaped head all in one piece with back and neck, the

soundboard being cut to the same outline and glued to the back
There were four strings to these icbecs, of which there arc many
examples m English MSS from the nth century One of the best

known, sometimes described as the Anglo-Saxon fythele, is the one
played by Jeduthun in the usual illustration of King David and
Ins musicians prefacecl to the Psalms in an Anglo-Saxon psalter

(Cotton MS ,
Tib C \I

, Brit Mus ) Other examples arc to be
found in a Latin psalter illuminated by an Englisli artist at the be-

ginning of the 12th century (T-ansd 38^, Brit Mus), in which the

rebec has but one string and resembles the lyra tc utomca mentioned
above

’

Medieval documentary evidence peunts to tlie fact that the
long boat-shaped rcbcc had survived m Spam and spread by way
of France over wcstcni Europe The much-quoted i4th-ccnlury

•See Marc Aurel Stem, Ancient Khotan Detailed Report of

the Archaeological Explorations in Chinese Turkestan carried out

by H M Indian Government (Clarendon Press, 1907), vol 1 pi xlvii.

No Yooiid
* See Laurent Gnllet, Les ancitres du violon (Pans, 1901), vol 1

p 29 The author calls these instruments lyra, which is a synonym
of lebab

* See Kathle'cn Schlesmger, The Instruments of the Orchestra,

part 11, “Precursors of the Viohn Family” (London, 1910)
pi iv p 154 The spoon-shaped instrument with a long neck
on pi v (9th century) must be referred to the pandoura family

* The casket has been reproduced by A Venturi in Gallerte

Naz Ital , vol 111 , 1897, p 263; and L*Arte, vol i
, 1896, p 24

’ See also English psalters of the 13th century in the British

Museum, Lansd MS
, 420, and Arundel, is7, fol 71^* •



REBECCA RIOTS—REBUS95°

poem by Juan Rui*, archipreste de Hita,' containing an enumera-
tion of the musical instruments of his day, mcludes el rav6 gritador

con sti aUa nota (the shrill rfcbec with its high note) and el raU
monsco. By a process of deduction we have no dilhculty m identi-

fying the long, narrow, boat-shaped instrument as el rabS monsco,

smee the instrument has survived almost unchanged among tlic

Axalis of the present dav^ from the 13th century, and probably

from the early centuries of our era Ihe sliriU rebec {el ravi

gritador) with thinner strings was the pear-shaped instrument lii

the magnificent MS know n as the Gintigas di Santa Maria, assigned

to the 13th century,® there arc three of those boat shaped rebecs

played with a bow and one twanged by the fingers
,

they have
hnger-boards and two strings, and arc held like the violoncello

Kebabs of tliis tj^pc, but without bows, were m use m anaent
Persia, c 789 b c , as is demonstrated by some little terra cotta

figures of musiaans unearthed in a tell at Suza* Two of the

instruments, hekl, however, hke the violin, are unmistakably the

archetypes of this rebec,
Ihc rebec did not escape the gencial tendency so noticeable m

Europe from the 12 th to the 15th century towards the ornamentation
of musical instruments with grotesque heads Idie socket of the

chaunter of the bagpipe, the heads of the cittern and ghittern, the

mandohne and the rebec, were all alike decorated with grotesque

human or animal heads, which in England became proverbial as
ctUern-heads
The boat-shaped rebec survived as the sordino or pochette,^ an

mstrument widely used by dancing masters until the 19th century,
when it was abandoned for the kit, a dimmutive violin Ihe
pochette, as its name in French and also in German (Taschengetge)

indicates, was small enough to be earned in the pocket
,

it measured
from 15 to 18 m and was played with a correspondingly small bow
Ihc 15th- and i6th-centurv rebec or getge, as the pear-shaped variety

was called m Germany {gtgue in France), is figured by Sebaatian

Yirdung
,
• there were three strings tuned to G, D, A, and it had a

finger-board cut m one piece with the sound-board in some cases

and forming a step Some writers consider that the addition of

the finger-board constituted the difference between the geige and
the rcb^ Facts hardly support this theory, since the lyra tcutonica

m the 9th or nth ccntuiy already liad a finger-board, and Farabi,
the Arabic scholar of the loth century, who was equally familiar

with the Greek, Persian and Arabic musical systems, distinctly

states tliat the rebab was also known as the lyra Ihe modem
Greek rebec with three stnngs is to tins day ^ilaycd by rustic

musicians under the name ot lyra Moreover, m Germany, bowed
instruments of all kinds were at first known as getge, in contradis-

tinction to those whose strings were plucked, classed together as
cytharas or some word derived from it, the most mcKicra example
of which IS the zither With the rise of the viols and later of the
violm, which represent the most perfect type of construction for

strmg^ instruments, the rebec tribe, mfenor in every respect and
without artistic ment was gradually rdegated beyond the pale,’

and by the i8th century had fallen mto disuse except m certain

rural districts, where for outdoor music, then shnll, penctratmg tone
continues to endear them to itmerantand village musicians. (K S,)

* See Mariano Soriano Puertes, Htstorta de la Mustca Bspanola
(Madnd, 1855), vol 1 p 105 AjTntnc du Pcyrac, in his Vita

Caroh Magm (13th century), mentions the rebec
,

see Du Cange,
Glossanttm, s v ** Baudosa." Hieronymus of Moravia mentions
the rubebe, and states that it has tlirce stnngs, whereas the viclie

had five ^MS Fonrls Latin, No 16 [663 actuel ], Pans Bibl Nat )

In the Mtnne Regel (“ Rules of the Minnesmgers ’*), 1404, line 415
** Noch dan qumtema, gygc, videle, lyra, rubeba **

,
see Der Minne

Regel von Lberhardus Cerene aus Mtnden, 1404, edited by Franz
Xaver Woeber (Vienna, 1861), p 24

* For an illustration see Carl Engel, Researches into the History
of the Violin Family, and E Heron-Allen, The Violin, and how to

make it

* Edward Buhle is of opinion that the miniatures in these MSS
are the work of a 14th-century artist See Die Musik-mstrumente
in den Minaturhandschnften des Mittelalters (Leipzig, 1903)

* See J de Morgan, La DtUgaiion en Perse (Paris, 1900), vol 1

pi viii
, Nos 8 and 9

•There is a pochette in the Galpin Collection, c 1700, for an
illustration see Katlileen Schlesmger, The Instruments of the

Orchestra, part 11., Precursors of the Viohn Family,'* p 201, fig 158
* Mustca geiuLscht und ausgezogen, Basel, 1511, reprinted m

Pubhkahonen d Ges f Mustkforschung, Berlin, 1883, Bd xi
’ Antoine Vidal in La Lutkerte et les itUhiers, to show tlic contempt

with which the rebec was newed in trance in the 15th century,
quotes from the charges of King Charles Vlll

, 1483, where the
foUowiiig entry occurs * “ On donna sur son oerdre 35 sols it une
poure msens^e qui jouoit du rebec " The lieutenant of Pans, m March
27, 1G28, issued the following order * ** Faisant d6fcnce k tous
musiciens de jouer dans Ics cabarets et mauvais licux des dessus,
basses ou autres parties de violon ains sculement du rebec " A
well-kaown passage m Chaucer testifies to a similar contempt in
X4th-Gentury England :

** Brother, quod he, here wonetL an old
rebekke " &c. (Freres Tale, 7156)

REBECCA RIOTS, the name given to some disturbances which
occurred in 1843 in the counties of Pembroke, Carmarthen,

Glamorgan, Cardigan and Radnor, after a slight outbreak of the

same nature four years previously. During a period of excep-

tional distress the noting was caused mainly by the heavy
charges at the toll-gates on the public roads in South Wales, and
the rioters took as their motto the words in Genesis xxiv 60,
“ And they blessed Rebekah, and said unto her. Thou art our

sister, be thou the mother of thousands of millions, and let thy

seed possess the gate of those which hale them ’’ Many of the

rioters were disguised as women and were on horseback
;

each

band was led by a captain called “ Rebecca,’’ his followers bemg
known as her daughters ” They destroyed not only the gates

but also the toll-houses, and the work was carried out suddenly

and at night, but usually without violence to the toll-keepers,

who were allowed to depart with their belongings Emboldened
by success, a large band of rioters marched into the town of

Carmarthen on the loth of June and attacked the workhouse, but

on this occasion they were dispersed by a troop of cavalry which
had hurried from Cardiff. Tlie Rcbcccaites soon became more
violent and dangerous They turned their attention to other

grievances, real or fancied, connected with the system of land-

holding, the administration of justice and other matters, and
a state of terrorism quickly prevailed m the district. Under
these circumstances the government despatched a large number
of soldiers and a strong body of London police to South Wales,

and the disorder was soon at an end. In October a commission
was sent down to inquire into die causes of the riots It was
found that the grievances had a genume basis

,
measures of

relief were introduced, and South VVales was relieved from the

burden of toll-gates, while the few rioters who v/ere captured were

only lightly punished

REBELLION, the act or continuance in act of a rebd or rebels

(Lat, reheUto, rebellts, a compound of re-y against, and helium,

war). A rebel is one who engages m armed resistance to the

government to which he owes allegiance. For the distinction

between Civil War and Rebellion, see War, Laws of. Where
individuals as distinguished from grou|>s of men arc concerned

the character of rebel is easier to determine. That the alleged

act of war was done by order ot another cannot be m principle an
excuse for a subject or citizen of any state taking arms against

It. Under the rules of war adopted at the Hague in 1907,
moreover, any excuse for doing so is removed by the provision

that a belligerent is forbidden to compel nationals of the hostile

party to t^e part m operations of war against their own
country, '' even if they were in the belligerent’s service before

the commencement of the v^ar ” (art. 123) In the case of A’, v.

Louw, known as the Calvinia Flogging case ” (Supreme Court

of the Cape Colony, Feb 18, 1904), the question of the validity of

the excuse of acting under orders contrary to cdlegiance was
discussed in an uncertam spirit, and in a previous case, the Moritz

case, tried before the Treason Court at Mafcking (Nov. 7,1901),
the court held that msurgent nationals who had joined the

burghers must be placed on the same footing as burghers fightmg
against us ” There may be speaal circumstances operating

to qualify the application of a principle, but the above stated

prmciple, as such, must be regarded as tlie only legal basis of

argument on the subject. (T. Ba )

REBUS (Lat. rebus, “ by things ”), a sort of riddle consistmg
of the representation of some sentence or tiling by means of

pictures or words, or a combination of both. Rebuses first

became popular in France, where they were at first called rebus

de Ptcardte, that province, according to G. Menage (1613-1692),
having been the scene of their origin, which he found in the

satires written by the students and young clerks on the foibles of

the day under the title “ De rebus quae ^eruntury Camuen
mentions an instance of this kind of wit in a gallant who ex-

pressed his love to a woman named Rose Hill by painting in the

border of his gown a rosp, a hill, an eye, a loaf and a well
;

this,

m the style of the rebus, reads “ Rose Hill I love well.” This
kind of Wit was happily ridiculed by Ben Jonson in the humorous
description of Abel Drugger’s device in the Alchemist and by



RECAMIER—RECEIVER
the Spectator in the device of Jack of Newberry. The
name is also applied to arrangements of words in which the

position of the several vocables is to be taken mto account m
divining the meaning. Thus ‘‘ I understand you undertake

to overthrow my undertaking makes the rebus

stand take to taking

1 you throw my

;

or in French
pir vent venir
un vient d’uii

may be read “ un soupir vient souvent d’un souvenir,” A
still simpler French rebus is expressed by the two letters G a,

which may be read, J'at ^rand appihi {G grandy a petit)
** Rebus (or allusive arms ”), in heraldry, is a coat of arms
which bears an allusion to the name of the person,—as tliree

castles for Castleton, three cups for Butler, three conies for

Coningsby.
RjfcCAMIER, JEANNE FRANfOISE JULIE ADl^LAIDE (1777-

1849), a famous Frenchwoman in the literary and political

circles of the early 19th century, was born on the 4th of

December 1777 at Lyons. Her maiden name was Bernard.

She was married at fifteen to the banker Jacques R6camier
(d 1830), who was more than old enough to be her father.

Beautiful, accomplished, with a real love for literature, she

possessed at the same time a temperament which protected

her from scandal, and from the early days of the consulate to

almost the end of the July monarchy her salon in Pans was one
of the chief resorts of literary and political society that pretended
to fashion The habitues of her house included many former

royalists, with others, such as Bernadotte and General Moreau,

more or less disaffected to the government This circumstance,

together with her refusal to act as lady-in-waiting to the

Empress Josephine and her friendship for Madame de Stael,

brought her under suspicion. It was through Madame de Stael

that Madame Recamier became acquainted with Benjamm
Constant, whose singular political tergiversations during the

last days of the empire and the first of the restoration have been

attributed to her persuasions Madame Recamier was eventu-

ally exiled from Pans by Napoleon’s orders After a short stay

at Lyons she proceeded to Rome, and finally to Naples, where

she was on exceedingly good terms with Murat and his wife, who
were then intriguing with the Bourbons. She persuaded

Constant to plead the claims of Murat in a memorandumaddressed

to the congress of Vienna, and also induced him to take up a
decided attitude in opposition to Napoleon during the Hundred
Days. Her husband had sustained heavy losses in 1805, and she

visited Madame de Stael at Coppet in Switzerland. There was a
project for her divorce, in order that she might marry Prmce
Augustus of Prussia, but though her husband was willmg it was
not arranpd In her later days she lost most of the rest of her

fortune
;
but she continued to receive visitors at the Abbaye-aux-

Bois, the old Pans convent to which she retired m 1814,

Here Chateaubriand was a constant visitor, and in a manner
master of the house

,
but even m old age, ill-health and reduced

circumstances Madame R6camier never lost her attraction.

She seems to have been incapable of any serious attachment,

and although she numbered among her admirers Mathieu de

Montmorency, Lucien Bonaparte, Prince Augustus of Prussia,

Ballanche, J J Ampdre and Constant, none of them obtained

over her so great an influence as did Chateaubriand, though she

suffered much from his imperious temper. If she had any
genuine affection, it seems to have been for Prosper de Barante,

whom she met at Coppet. She died in Pans on the nth of

May 1849.

There are well-knoun portraits of her by Louis David m the
gaiHenes of the Louvre, and by Francois Gerard in the possession of

the pr6fccture of the Seine. In 1859 Souvenirs et correspondances
tirSs des papiers de Madame RScamier was edited by Mme Lenor-
mant. oee Mme Lenormant’s Madame Ricamier, Us amis de sa
jew^esse et sa correspondance tnHme (1822) , Mme Mohl, Madame
Rtcamter, with a sketch of the history 01 society m France (1829
and 1862) ; also Guizot in the Revue des deux mondes for December
1859 and February 1873 ; H. Noel Williams, Madame Recamier

and her Friends (London, 1901) ;
E. Hernott (Engl, trans , by

Alys Hallard), Madame RUamier et ses amts (1904) (elaborate and
exhaustive)

RECANATl, a city of the Marches, Italy, in the province of

Macerata, 8 m. direct N.N E. of the city of that name Pop.

(1901) 14,590 (town), 16,389 (commune). It has a station on
the railway i7i m. S. of Ancona, and distant 44 m from the

town, which is built on a hill, 931 ft. above the sea, and retains

portions of its 15th-century w^s and gateways It was the

birthplace of the poet Leopardi (1798-1837), whose monument
adorns the prmapai piazza and whose family has collected

m the town a very interesting museum of L^opardiana
,

it also

contains fine old mansions of the Leopardi, Mazzagalli, Massuca
and Carradori in the mam street, and a Gothic cathedral, built

towards the close of the 14th century and dedicated to

S Flavianus, patriarch of Constantinople. The churches of

S Maria sopra Mercanti and San Domenico contain characteristic

examples of the i\ork of Lorenzo Lotto, as also does the new
municipal palace, with a fine old battlementcd tower, while the

palace of Cardinal Venier has a fine Renaissance loggia by
Giuliano da Maiano, who was probably responsible for the

designs for the portals of S Agostino and S Domenico- The
older buildings of the town arc noteworthy for the cunous
terra-cotta work which adorns the majority of them.

Rccanati appears as a strong castle m the loth century or

earlier Round this gathered a community whose petty wars
with Osimo {Auxtmum) called for the mterference of fimocent
III. m 1198 From Fredenck II. it obtained the nght of having

a port on the Adriatic , and by Gregory IX it was made a city

and the seat of the bishopric transferred from Osirao. lliis

oscillation between Guelf and Ghibelline continued character-

istic of Recanati. Urban IV. abolished the city ” and
bishopric ,

Nicholas IV restored them John XXII. agam, m
1320, removed the bishopric and placed the city under mtcrdict.

The interdict was withdrawn m 1328 on payment erf a heavy

fine, but the bishopric remained m abeyance till 1357. Gregory

XII
,
who on his deposition by the council of Constance was

made papal legate of the sees of Macerata and Recanati, died in

this city m 1417. The assistance rendered by Recanati to the

popes in their struggles with the Sforza seems to have exhausted

Its resources, and it began to declme. Considerable damage
was done by the earthquake of 1741 ;

and the French, who were

twice in possession of the aty m 1797, pillaged it m 1799.

RECEIPT (M E recette, derived through Fr. from Lat recepta,

participle of recipere, to receive), in law, an acknowledgment m
writing that a sum of money or other valuable considered has

been received by the person signing the acknowledgment m
discharge of a debt or other obligation. Such a receipt is prima
fdcie evidence only of payment, and it may be shown, for

example, that it was signed by mistake, or obtained by fraud or

misrepresentation. By the Stamp Act of 1891, which repealed

and re-enacted other acts, a duty of id is imposed on every

receipt or form of writing discharging a debt of £2 or upwards

;

the payment of the duty is denoted by affixing a penny stamp to

the document, and the cancelling of the same by the person

giving the recipt. By § 103 if a person gives a receipt, liable to

duty, not duly stamped, or refuses to give a receipt, liable to

duty, duly stamped or, on payment to the amount of £a or

upward, gives a receipt for a less sum than £2 or divides the

amount paid with intent to evade the duty, he is liable to a fine

of £10. A receipt not duly stampied may be stamped at the

Inland Revenue Office withm fourteen days on payment of a
fine of £5 or withm one month on payment of £10,

RECEIVER, in English law, an officer or manager appointed

by a court to administer property for its protection, to receive

rent or other income and to pay authorized outgomgs. Receivers

may be either appointed pendente lite or by way of equitaWe

execution, e g. for the purpose of enabl ng a judgment creditor

to obtain payment of his debt, when the position of the real

estate is such that ordinary execution will not reach it. Formerly

receivers were appointed only by the court of chancery, but by
the Judicature Act 1873 it Is now within the power of att
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divisions of the High Court to appoint receivers. Their powers

and duties are exhaustively set by Kerr, On Receivers (5th ed
,

1905), who classifies the cases in which they may be appointed

under the following heads . {a) infants
,

{b) executors and

trustees
;

{i

)

pending litigation as to probate
;

{d) mortgagor

and mortgagee
;

{e) debtor and creditor
, (J)

public companies
,

(g) vendor and purchaser
,

(h) covenanter and covenantee

,

tenant for life and remainderman
; (j) partners

;
(k) lunacy

;

(/) tenants in common ^
(m) possession under legal title, and

(n) other cases. The appointment of receivers is entirely within

the discretion of the courts, and the power maybe exercised in

all cases m which it;5hall appear just and convenient Applica-

tion for a receiver is usually made by motion, and the court

will appoint the fittest person, without regard to who may
propose him, the appointment of a receiver being for the benefit

of all parties. Under the Conveyancing Act 1881, when a

mortgagee has become entitled to exercise his powers of sale,

he may, by writing under his hand, appoint such person as he

think fit to be receiver. In bankruptcy practice a receiver,

termed official receiver, is an officer of the court who in this

capacity takes possession on the making of a receiving order,

of all a debtor’s assets. He is also an officer of the Board of

Trade with the duty of taking cognisance of the conduct of the

debtor and administering his estates (see Bankrupicy)
Receiver-general is the title given to a chief receiver, more

cspecialjy as applied to the collection of public revenue. Ihe
title survived m the Inland Revenue up to 1891, but it is now
only used as the designation of an officer of the duchy court of

Lancester, who receives the revenues, &c
,
of the duchy

RECEPT (from Lat. reapere, to take back), a philosophical

term, used by Romanes {Mental Evolution of Man, 11 36, 37), on
the analogy of “ concept and percept,” for mental images

assumed to be produced by the simple repetition of percepts

The process is supposed to be the gradual elimination of

elements in which the percepts disagree, and the emphasizing

of those in which they agree Thus the final residuum is a

unity in difference. Recepts are, in fact, “ spontaneous

associations, formed unintentionally as what may be termed
unperceived abstractions,” t e what are generally known as

“ genenc images
”

RECESS (Lat recessus, a going back, withdrawal, from

recedere, to withdraw), a term particular!) used of a cessation of

work or relief from duty, e ^ of the periods during the life of a

parliament when it is not sitting The word is also applied to

an indentation in a line, especially of a small alcove sunk in the

wall of a room A particular use is the historical one for the

acts and decrees of the Imperial Diet, the recessus hnperit, and
also for those of the Hanseatic League. According to Du
Cange {s v Recessus) the reason for the use of this word was that

these decrees, &c {codex deliberationum), were written out

aniequam a conventibus recedant proceres congregait,

RECHABITES, or Sons of Rechab, a sort of religious order

among the Israelites in some respects analogous to the Nazarites

{q V ),
with whom they shared the rule of abstinence from wine.

They also eschewed the luxuries and pursuits of settled life, and
lived in tents, refusing to sow gram as well as to plant vineyards.

They represent a protest against the contemporary Canaan itc

civilization and a reaction towards the simplicity of life which
was felt more strongl) in Judah or to the east of the Jordan than

in the northern kingdom of Israel Their father,” or founder,

was that Jehonadab or Jonadab, son of Rechab, who encouraged

Jehu to abolish the Tynan Baal-worship (2 Kings x
)

The
order founded by Jehonadab must from its constitution have
soon become a sort of hereditary clan, and as such the house

of Rechab ” appears m Judah after the fall of the northern

kingdom and continued to observe the ordinance of Jehonadab
till the approach of Nebuchadrezzar drove them for protection

into Jerusalem (Jer xxxv ). Jeremiah promised them as a
reward of their obedience that they should never lack a man to

represent them (as a priest) before Yahweh, whence perhaps the
later Jewish tradition that the Rechabites intermarried with the

Levites and so entered the temple service.
‘

Latci R'fcrcnces to them probably indicate that the term was
used as meaning merely ascetes (Kuseb , H E i\ 23), the particular
form of asceticism (q v

)
being less essential One may compare

the modern society of total abstainers known as the Rechabites ”

In I Chron 11 55 the ” house of Rechab ''
is associated with the

Kenitfs (7 i;
)
as a family of scribes Ihcir origin is ascribed to

Hammath (conceivably the Naphtalito city, Josh xix. 35;, but m
I Chron iv 12 Rechab (so the LXX) is of Calebitc descent.

RECHBERO-SOTHENLSWEN, JOHANN BERNHARD,
Count (1806-1899), Austrian statesman, was the second son

of the Bavarian statesman Count Alovs von Rechberg-Rothen-

lowen (1766-1849) Johann Bernhard was destined for the

Bavarian public service, his elder brother being a hereditary

member of the Upper House in the parliament of Wurttemberg
He was educated at the universities of Strassburg and Munich,

but he incurred the displeasure of King Louis I by the part

he played as second in a duel, and m 1828 he transferred him-
self to the Austrian diplomatic service After being attached
to the embassies in Berlin, London and Brussels, he was ap-

pointed envoy at Stockholm (1841) and at Rio de Janeiro (1843).

Returning to Europe in 1847, on the outbreak of the revolu-

tion of 1848 in Vienna he was of great service to Prince Metter-

nich, whom he accompanied and assisted m his flight to England.
In July 1848 he was appointed Austrian plenipotentiary in

the German federal diet at Prankfort, in 1851 became Austrian

tnternunctiis at Constantinople, and in 1853 Radetzky’s civilian

colleague in the government of Lombardo-Vcnetia In 1855
he returned to Frankfort as Austrian repiescntative and
president of the federal diet As a pupil of Mctternich he would
have wnshed to preserve the good understanding with Piussia

which seemed the necessary foundation for a conservative

policy
,

he was, however, made the instrument for the anti-

IVussian policy of Buol
;

this brought about constant disputes

j

with Bismarck, at that time Prussian envoy at the diet, which

j

were sharpened by Rcchbtrg’s choleric temper, and on one

I

occasion nearly led to a duel Bismarck, however, always

j

expressed a high appreciation of his rharar ter and abilities In

I

May 1859, on the eve of the war with Italy, he was appointed
Austrian minister of foreign affairs and minister president,

surrendering the latter post to the archduke Rainer m the
following year

The five years during which Rechberg held the portfolio of

foreign affairs covered the war with Italy and Prance, the

insurrection in Poland, the attempted reform of the German
Confederation through the Frankfort Furstentag, and the
Austro-Prussian war with Denmark After the defeat of

Magenta Rechberg accompanied the emperor to Italy, and he

had to meet the crisis caused by a war for which he was not
responsible. He began the concessions to Hungary and in the

Polish question, and w as responsible for the adhesion of Austria

to the alliance of the Western Powers In the German question

Rechberg’s policy was one of compromise. To the project of

the Furstentag he was altogether opposed. The project had
been suggested to the emperor Francis Joseph by his son-in-law,

the hereditary princ e of Turn and Taxis, and by a pamphlet of

Julius PVobel, and the preliminary arrangements were made
without Reclfficrg being informed When at last he was told,

he tendered his resignation, which was not accepted, and he
accompanied the emperor to the abortive meeting at Prankfort
(August 1863) The attempt made by Rechberg at the subse-

quent ministerial conference at Nuremberg to establish a German
league without Prussia was equally unsuccessful, and he now
returned to the policy, which m opposition to Schmerling he
had throughout advocated, of a peaceful arrangement between
Prussia and Austria as the indispensable preliminary to a reform
of the Confederation.

At this juncture the death of King Frederick VII of Denmark
(15th of November 1863) opened up the whole Schleswig-ll 61-

stein question {qv) In the diplomatic duel that followed

Rechberg was no match for Bismarck. It suited Austrian

policy to act in concert with Prussia against Denmark
,

but
Rechberg well knew that Bismarck was aiming at the annexation
of the duchies. He attempted to guard against this by laying
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down as a condition of the alliance that the duchies should only

be separated from Denmark by common consent of the two

German powers, Bismarck, however, insisted that the question

of the ultimate destination of the duchies should be left open

;

and, when he backed his argument with the threat that unless

Austria accepted his proposal Prussia would act alone, Rcchberg
gave way. His action was made the object of violent attacks

in the Austrian Lower House (28-30 January 1864), and when
the war was victoriously concluded and Prussia’s designs on

the duchies had become evident, public opinion turned more
and more against him, demanding that Austria should support

the duke of Augustenburg even at the risk of war. Rechberg
yielded so far as to assure the duke’s representative at Vienna
that Austria was determined to place him in possession of the

duchies, but only on condition that he did not sign away any
of his sovereign rights to Prussia The outcome of this was
that the duke refused the terms offered by King William and
Bismarck.

On the 22nd of August there was a meeting of the emperor

Francis Joseph and King William at Schonbrunn, both Rech-

berg and Bismarck being present. Rechberg himself was in

favour of allowing Prussia to annex the duchies, on condition

that Prussia should guarantee Austria’s possession of Venice

and the Adriatic coast. On the first point no agreement was

reached
;

but the principles of an Austro-Prussian alliance in

the event of a French invasion of Italy were agreed upon. This

latter proposal was, however, received with violent opposition

m the ministry, where Rechberg’ s influence had long been over-

shadowed by that of Schmerling
,

public opinion, utterly dis-

trustful of Prussian promises, was also greatly excited
;
and on

the 27th of October Rechberg handed m his resignation, receivmg

at the same time the order of the Golden Fleece from the

emperor as a sign of special favour He had been made an
hereditary member of the Upper House of the Retchsrat in 1861,

and as late as 1879 continued occasionally to take part m
debates He died at his chateau of Kettenhof near Vienna on

the 26th of February 1899. He had mairied, m 1834, Barbara

Jones, eldest daughter of the 6th Viscount Ranelagh, by whom
iie had one son, Count Louis (b 183 q)

See the biography by Fran/ Ilwof in Allgemnne Deutsche Bto-

graphie, B 53 Nachtrage (Leipzig, 1907)

RECIDIVISM (from Fr. rktdiver^ to relapse and fall again

into the same fault, or repeat the same offence as one committed
before), a modern expression for habitual crime ” The
lecidivist IS now universally known to exist m all civilized

countries as one who has adopted wrong-doing and law-breaking

as a profession. His persistency is ceaseless and inextmguish-

able by the ordinary methods of combating crime. Penal

justice as generally exercised is unavailing, and is little better

than an automatic machine which draws m a vast number
within its wheels and casts them out again practically unchanged
in character to qualify again for the ineffective treatment

This dangerous contingent is for ever on the move, into prison

and out of it and m again
;
a large proportion of it, the criminal

residuum, the very essence of the criminality of a country,

resists all processes devised for its regeneration and cure.

Nothing will mend it
,

neither severity nor kindness, neither

the most irksome restraints nor the philanthropic methods of

moral and educational persuasion. This failure has encouraged

some ardent reformers to recommend the system of indefinite

imprisonment or the indeterminate sentence, by which the

enemy once caught is kept perpetually or for a lengthy period,

and thus rendered innocuous. Habitual offenders, it is argued,

should be detained as hostages until they are willing to lay

down their arms and consent to make no further attempt to

^tack or injure society. The theory is sound and has been

adopted in part in several countries, especially in the United
States.

It was not until 1909 that the system of preventive detention

was put into operation in the United Kingdom, when, by the
Prevention of Crime Act 1908, power was given to the courts

to pass on habitual criminals a sentence of preventive detention

953
m addition to one of penal servitude. Ihis further period may
range within limits of from five to ten years, according to the
discretion of the court. The English system is hardly more
than tentative at present

;
the machinery is admittedly capable

of improvement. The charge of being an habitual criminal

has to be inserted in the indictment on which the offender is

to be tried, and this cannot be done without the consent of

the director of public prosecutions and after certam notice has

been given to the officer of the court trying the prisoner and to

the offender himself. The decision to charge a prisoner with

being an habitual criminal has hitherto rested on the local

police authorities, and it has been felt that a more even and a
more general application of such a drastic method of treatment

would result if the decision were transferred to one authority,

and some such reform was foreshadowed by the Home Secretary

in a speech in the House of Commons on prison reform on the

20th of July 1910.

RECIFE, or Pernambuco, a city and seaport of Brazil,

capital of the state of Pernambuco, in 8® 3' S and 34® 55' W.,
near the extreme eastern point of South America. Pop. (1904
estimate) 186,000 Recife is frequently called the “ Vemce
of America ”

,
it is at the mouths of the rivers Bebenbe and

Capibaribe which unite to form a small lagoon or bay inside

the sea beach. In the angle between the two rivers is the delta

island of Antonio Vaz. 'I'he city is built on the southern

extremity of the sandy sea beach, on the island of Antonio Vaz,

and on the mainland to the westward, the river channels being

crossed by numerous bridges. With the exception of the hills

on which Olinda is built about 5 m. northward, the surrounding

country is low and flat, the general elevation averaging 10 ft.

As the tide rises about 6 ft
,
the general level of the city and

neighbouring coast, which is wet and swampy to the southward,

is too low to be generally healthy, and Pernambuco has a high

death-rate (52 J per 1000 in 1904), with malaria as one of

the principal causes of death. The climate is hot, although

agreeably tempered by the S E trade winds
;

the temperature

ranges from an absolute minimum of 61® to an absolute maxi-

mum of 99® (1904) The rainfall (1904) is 75 3 in The three

principal parishes of the city are known as Sao Jos6 do Recife,

occupying the sandy peninsula or beach north of the outlet of the

united rivers
;

Santo Antonio, on the island of Antonio Vaz,

which was called Mauritia or Mauntzstad during the Dutch
occupation

;
and Boa Vista, on the,mainland to the westward,

which IS the most modern and the most rapidly growing part.

The first is the oldest and most crowded section, and is now
devoted chiefly to the commercial and financial interests of the

port
;

here are the custom house, merchants’ exchange (Pra9a

do Commercio), shipping offices, banks and wholesale houses.

Santo Antonio dates from the Dutch occupation Prince

Maurice of Nassau, when governor-general, built here his private

residence (Fribourg House) and made it his capital Its

business edifices and residences arc largely of Dutch architec-

ture, with many storeys and steep rook. The older part of

Boa Vista dates from the 17th century. Recife has few public

squares or gardens, and its streets are not usually well cared

for. The older buildmgs are of the Portuguese type, usually

plain, low and heavy, constructed of broken stone and mortar,

and plastered and coloured on the outside. The city has gas

and electric illumination, street and suburban railways, drainage

and a public water supply drawn from a small tributary of the

Bebenbe about 7 m. to the N.W., in the direction of Caxangd.

Among its notable public buildings and institutions are the old

government palace in Santo Antonio built upon the foundations

of the official residence of Prince Maurice of Nassau, with a
prettv garden atUched ;

a theatre facing upon the Pra^a da
Republica, dating from the second empire

;
the palace of the

Provincial Assembly in Boa Vista, built in 1860-66, sur-

mounted by a high dome
;

the municipal palace, or prefecture,

on Rua do Imperador, with the pubhc library (Bibhoteca

Publica) occup) mg its third floor and contammg about 30,000
voluntes, the Gymnasium, a large plain building of two floors

Standing near the legislative pdace ; the Pedro Ih hospital
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built between 1847 and 1861 ; a large penitentiary, insane

asylum, orphans* asylum, and beggars* asylum
,
a law school,

artisans* school (Lyceu de Artes e Officios), and archaeological

institute
;
a normal school and school of engineering

,
and war

and naval arsenals One of the most attractive churches is

that of Nossa Senhora da Penha, surmounted by two slender

Spiros and a dome
The port of Recife is one of the most important of Brazil, on

account of its proximity to Europe and its convenience for

vessels passing around the east shoulder of the contment It

IS the landing-place for two transatlantic and one coastwise

cable lines Its harbour c onsists of an outer and mner anchorage,

the former an open roadstead, which are separated by a re-

markable stone reef running parallel with the shore-line, Icavmg
an inside passage 400 to 500 ft wide. Ihe entrance to the

inner anchorage, which has a depth of about 20 ft
,
is opposite

Fort Brum in the noithern part of the city, and is marked by a
small Dutch fort (PicAo) and a lighthouse at the northtm
extremity of the reef This remarkable natural breakwater,

which is about 50 ft wide on top and has been repaired with

masonry in some places, covers a considerable part of the coast-

line m this part of Brazil It is not a coral reef, as is sometimes

stated, but is a consolidated ancient beach, now as hard and
firm as stone.^ In 1910 contractors were at i^ork on improve-

ments to the port to cost about ^1,666,000, under a decree of

the 3rd hf December 1908 The exports include sugar, rum,
cotton, hides, skins, rubber, wax, fibres, dyewoods, cacau,

mandioca flour, pineapples and other fruits Pernambuco is

the principal sugar-pi oducing state of Biazil, and Recife is

therefore an important centre for this product Its railway

communications with the intenor arc good, and include the

Sul de Pernambuco, Recife and Sao Fiancisco, Central de

Pernambuco, and the Recife to Jjmoeiro lines, the first three

now being under the management of the Great Western of

Brazil Co. There are also suburban Imcs to Olinda and Caxangi,

the latter providing Communication with some of the prettiest

suburbs about the city.

Recife was settled about 1535, when Duarte Coelho Pereira

landed there to take possession of the ciiptamcy granted him
by the Portuguese crown. I'he site of Coelho*s capital was
Olinda, but Recife remained its port and did not become an
independent villa (town) until 1710. Down to the close of

the i8th century, when Rio de Janeiro became important,

Recife was the second city of Brazil, and for a time its most
important port. It was captured and plundered m 1595 by
the English privateer James Lancaster. It was also captured

by the Dutch in 1630 and remained in their possession till i6«54,

during which time the Lsland of Antonio Vaz was occupied and
the town greatly improved At the end of the Dutch War
the capital was removed from Ohnda to Recife, where it has

since remained.

RECIPE, a statement of the materials and ingredients used
in the makmg and preparation of a dish for cooking, a receipt.

This IS the principal current use, which was first applied to

medieval prcscnptions from the custom of placing the word,

meaning “ take this ** (imperative of Lat. lecipere, to receive),

often abbreviated R or R, at the head of the formula.

RECIPROCITY (Lat. reciprocus, returning back the same
way, altematmg, probably from re back and pro forward), the

condition or state of being reciprocal, t.e where there is give

and take, mutual influence or correspondence between two
parties, persons or thuigs. In a more particular sense, ro-

ciprof ity IS a special arrangement between two nations under
which the citizens of each obtain advantages or privileges in

their trading relations with the other. This meaning of

reciprocity, however, bears a different interpretation in European
and m American usage. In tlie former, reciprocity between two
nations usually means little more than the extension by one to

the other of most favoured nation treatment, t <?. such advantages

as it extends to any third country (see Gdmmercial Treaties).

‘See J C Branner's The Stone Reefs of Brazil (Bui Comp
Z06I , Harvard Unxv , xliv , Cambridge, 1904).

But in the Umted States reciproaty is the term applied to the

concessions or arrangements made between that country and
another without reference to any third country. Thus m the

United States tliere are a maximum and minimum tariff, the

rates of the maximum tariff being enforced on the goods of

those countries which have no reciproaty treaty with the

United States, and the rates of the minimum on certain products

of those countries which have by a reciprocity treaty given

speaol advantages or concessions to certam products of the

United States.

RECITAL (from Lat reaiare, to read out, particularly of a

public document), an account or repetition of the details of some
act, proceeding, fact, &c

,
particularly, m law, that part of a

legal document, such as a lease, which contains a statement of

certain facts, e g the purport for which the deed is made, in

music, the word is used of an instrumental performance given

by a single person, and also of a performance of the works of a
single composer.

RECKL&GHAtJSEN, a town of Germany, in the Prussian

province of Westphalia, 22 m by rail N W. of Dortmund on
tlie railway to Munster. Pop. (1905) 44,396. In the neighbour-

hood are extensive coal-mines and brick-works, and the mdustries

embrace the manufacture of linen, beer, spirits and tobacco

The county of Recklinghausen belonged to the archbishopric

of Cologne until 180^, when it passed to the duke of Arenberg
It was known as the Vest Recklinghausen. In 1810 it was
divided by Napoleon between the grand duchy of Berg and
France, but was, in 1815, restored to the duke of Arenberg
as a fief under Prussian sovereignty.

See Kitz, Die altere Geschtchie des Vestes und der Stadt RecHtng-
hausen (Ei zen, 1904)

RECLAMATION OP LAND The boundaries between sea

and land are perennially changing In many sheltered bays and
estuaries the sea is receding, while along other portions of the

sca-coast it is continuously encroaching The oame causes

operate to produce both results the rivers carry down with

them detritus and sediment from the higher ground ; the sea,

aided by wind and tide, is always eroding exposed portions of the

bcaboard
;

and even such lesser influences as rain and frost

assist m disintegrating cliffs composed of softer strata

'Ihe mam object of reclaiming land from the sea is to increase

the urea of ground available for cultivation. Land which has

been raised by accretion nearly to high-water level can be shut

off from the sea by w orks of a simple and mexpensive nature,

and the fresh allu^ lal soil thus obtained is generally very fertile

Accretion m estuaries takes place very slowly under ordmary
conditions Although at any one time the sheltered areas may
be large and the deposit of silt fairly rapid, not much permanent
accretion will take place owing to the frequent shifting of the

channels. Directly, however, a fixed channel is secured by
longitudinal embankments or training walls, accretion progresses

rapidly and uninterruptedly by the deposit of sediment in the

slack-water behind the embankments and at the sides of the

estuary
; and this is especially the case if the training works

are raised to the level of high water, for this has the effect of

restricting the greater part of the scour of tide and fresh-water

discharge to the one fixed channel. The rate of accretion vanes
with the shelter of the site and the amount of sediment carried

by the water ; but by degrees the foreshores, in the upper
portion and at the sides of the embanked estuary, are raised

sufficiently for samphire to make its appearance, and, later on,

a coarse grass. Ultimately the time arrives when the water
may be altogether excluded by the construction of enclosmg

embankments; these must be raised above the level of the

highest tide, and should have a flat slope on the exposed side,

protected, in proportion to exposure and depth of water, agaiiuit

the face with clay, sods, fascines or stone pitching.

In the intermediate stages of the process outlined above much
may be done to promote the growth of accretion, or warping
as It IS termed, and to ensure the fertility of the reclaimed land.

The deposit of warp is accelerated by anything which tends to

reduce the flow and consequent scour of the ebb-tide over the
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foreshore : thus considerable advantage will accrue from placing

rows of faggots or sods across the lines of flow, and banks,

enclosing the higher portions of the foreshore, may often be
constructed so as materially to increase the period of stagnation,

near high tide, of the silt-bcaring water upon the lower adjacent

foreshore. The light, fcrtilizmg alluvium only deposits in

sliallow water at high tide, and where there are no tidal currents.

The final enclosure, therefore, should not be effected until this

deposit has taken place. The enclosing works, also, should be
so carried out that increasing shelter may favour the deposits

of this alluvium during construction. A final and rapid deposit

can sometimes be effected by making sluices in the banks •

the turbid water is admitted near high tide, and retamed until

the whole of its silt has been deposited, the clear water bemg
allowed to escape slowly towards low tide. Premature enclosure

must be guarded against ; it is more difficult, the cost greater,

the reclaimed land is less fertile and, being lower, less easy to

dram.

The practice of reclaiming land m British estuaries is a very
ancient one. The Romans effected reclamations m the ten
districts

;
the enclosing of Sunk Island m the Humber was

begun in the 17th century, and now produces an annual revenue
of something like £10,000 , large reclamations in the Dec estuary

took place in the i8th century
,

and, in recent times, works
have been earned out m the estuaries of the Seme, the Ribblc

and the Tecs.

In the reclamation of land adjommg the sea-coast, sites where
accretion is taking place are obviously the most suitable.

Marsh lands adjoining the sea, and more or less subject to inunda-

tion at high tides, can be peimanently reclaimed by embank-
ments

j
but these, unless there is protection from sand dunes or

a shingle beach, require to be stronger, higher, with a less steeply

inclined and better protected slope than is required in estuaries.

The width of the bank will generally prevent percolation of

water at the base
,
but if there is any danger of infiltration,

owing to unsuitability of material, a central core of puddled clay

or a row of sheet-piling should be employed Waves over-

topping the bank will quickly cause a breach, and produce
disastrous results

,
the height of the bank must, therefore,

be calculated to meet the case of the severest on-shore gale

coinciding with the highest spring tide Underminmg, caused

by the recoil of waves on the beach, is liable to occur in exposed
sites

,
this may be prevented by a line of sheet-piling along the

outer toe of the bank.

Sea-coast embankments should not generally be constructed

farther down the foreshore than half-tide level, as the cost of

construction and maintenance would increase out of all propor-

tion to the additional area obtained It is, as a rule, more
economical to reclaim a large area at one time, instead of

enclosing it gradually in sections, as the cost varies with the

length of embankment
;

it is, however, more difficult to effect

the final closing of a bank, where a large area is thus reclaimed,

on account of the greater volume of tidal-water flowmg in and out

of the contracted openmg. The final closing ot a reclamation

embankment is best accomplished by leaving a fairly wide

aperture, and by gradually raising a level bank across its entire

length. The enclosed area may be left full of water to the height

of the unfinished bank, or the tide-water may be allowed to

escape and enter again by sluices m the finished sections. The
embankments in Holland are closed by sinking long faseme

mattresses across the opening, these are weighted with clay

and stone, and effectually withstand the scour through the gap
,

the two termmal slopes of the finished sections are similarly

protected.

There are many examples of sea-coast reclamation . Romney
^arsh was enclosed long ago by the Dymchurch wall (see fig i),

and a large portion of Holland has been reclaimed from the sea

by embankments (see fig 2), the reclamation bank for the

Hodbarrow iron mines (see fig, 3) ill|jstrates the use of puddled

day to prevent infiltration.

The repair of a breach effected m a completed reclamation

embankment is a more difficult task than that of closing the

955
final gap during construction

,
this is owing to the channel

or gully scoured out upon the opemng of the breach. When a

breach occurs which cannot be closed m Ji single tide, the forma-
tion of an over-deep gully may to some extent be prevented

Fig 2 —Dutch Reclamation Embankment

by enlarging the opening Breaches m embankments have been
closed by sinking barges across the gap, by piling and planking

r»lo o ao loopr
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Fig 3 —Reclamation Bank for the Hodbarrow Iron Mmes

up, by lowering sliding panels between frames erected to receive

them, and by making an inset wall or bank round the breach

By the last-mentioned method the new^ connecting bank can be

formed on solid ground, and the necessary width of opening

obtained to obviate excessive scour during the influx and cffiux

of the tide over the bank while it is being raised.

The gradual drying of reclaimed land lowers the surface some
two or three feet , the land therefore becomes more liable to

inundation after reclamation than before Accordingly, it is

most important to prevent breaching of the bank by promptly

repairing any damage caused by storms
;
and if a breach should

occur, it must be closed at the earliest possible opportunity.

The protection of the coast-linc from encroachment by the

sea IS a matter of considerable importance and great difficulty :

the more rapid the erosion, tlic inoie exposed must be the site
,

and, consequently, the more costly will be the construction and
maintenance of protective works. These are of two kmds
sea-walls or banks, and groynes.

Upright sea-walls with some batter on the face have been

constructed along the frontage of many sea-side towns, with

the double purpose of making a promenade or drive, and of

affording protection to the town. A very sloping and also

a curved batter breaks the stroke of the wave by kcihtatmg

its rising up the face of the wall, but the force of the recoil is

correspondingly augmented A wall with a vertical face offers

more direct opposition to a wave, minimizes the tendency to rise,

and consequently the recoil
,

while a stepped face tends to

break up both the ascending and recoiling wave m proportion

to the recession of the steps, but there is a toricsponding liability

to displacement of the blocks composing the wall. The concrete

sea-walls erected in front of Hove, Margate, and the north cliff

at Scarborough (sec figs 4, 5, 6) exhibit straight, stepped, and
curved forms of batter The curvature of the last-named wall,

though diverting the coil at its base, did not prevent erosion of

the shale bed on which it was founded, and a protective apron
m front of the toe had to be added subsequently

The Beaconsfield sea-wall at Bridbngton (see fig. 7) is stepped

and slightly curved
;

it has a stone face with concrete backing,
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Strengthened at intervals by counterforts. The thickness of the had to be protected from undermining at the toe with piles and
wall varies from ii ft. 6 in. at the base to 3 ft. at the top, and is planks, and an apron of concrete or pitching, laid on fascines,

extending down the foreshore. For
the parts above high-water mark a
short paved slope, with moderate
protection at the toe, has been found
sufficient. The top face of these

slopes is reflexed so as to protect the

esplanade from surf during storms

Sea-walls are very costly and, while

temporarily resisting, do not dimm-
ish, but actually me rease, the erosive

action of the sea. In short, sea-walls

are a most unsatisfactory type of

protective work.

The protection afforded to the coast

by groynes is based on a totally dif-

ferent principle, which may be sum-
marized as that of promoting natural

a( cretion by the construction of arti-

surmounted by a dressed cornice and coping
;

the length is 340
yards The work was constructed, in 1888, at a cost of £10,000,
or £29, 8s. per lineal yard.

Walls with almost vertical faces, or slightly stepped, appear
to be the best. Unless, however, the foreshore consists of hard
rock, or a raised beach maintained by groynes, a wall of this

kind should be protected by an apron, m order to prevent the

Fig 7—Sea-wall at Bridlington.

destructive undermining to which such forms of wall are

necessarily liable

Where the coast is fringed with sand dunes, and the beach

protected from erosion by a regular series of groynes, as at Ostend
(Belgium), the sand dunes, or an embankment for a promenade
in front of them, may be sufficiently protected by a simple slope,

paved with brickwork or masonry, and having a maximum
inclination of two to one. The paving requires to be laid on a

bed of clay, rubble, or concrete. Parts of the sea bank at Ostend

Fig. 8—^Sea Embankment at Ostend.

(sec fig. 8) have been carried out beyond high-water murk to

gam a strip of land for the esplanade
,
and these portions have

ficial shelter Along most coasts there is a littoral drift of sand

or shingle
;
by means of groynes, projecting from the coast-line

down the beach, this drift may be intercepted so as to produce

accretion to the foreshore, where previously there has been

constant erosion The problem, however, of coast protection

by this method presents difficulties Littoral drift is the

product of erosion, and the fate of a large portion of this drift

IS to be deposited in deep water Any scheme, therefore, of

stopping erosion altogether by means of gro)nes would be

purely chimerical
;
m the same way, partial failuie c^f groynes,

from lack of drift and inability to stop wastage, must be ex-

pected in many localities Another difficulty may be illustrated

by the action of such natural projections as Dungencss . this

point, by completely arresting the easterly drift of shingle,

causes a rapid accretion to the beach on the one side, but a
corresponding denudation on the other The old type of high

groyne, erected at Cromer and Hastings, has produced the

same undesirable result
,
moreover, the general effect of groyn-

ing certain portions of the foreshore is to render the adjacent

unprotected portions more liable to erosion. NeverthcU ss,

the benefit which may be derived locally from suitable groyn-
ing is very great. The timber groynes erected between
Lancing and hhoreham raised the shingle beach sufficiently

to cause high-watcr mark to recede 85 ft seawards in the course

of a few years.

The eroding action of the river Scheldt m front of Blankcn-
berghe has been arrested by carrying out groynes at right

angles to the coast-line, and down to below low water (see

Fig 9—Groynes on North Sea coast at Blankenberghe.

Fig. 10.—Sections of Groynes at Blankenberghe

figs. 9, 10). These, on the average, are about 820 ft. long

and 680 ft. apart : they are made wide, with a curved top

raised only slightly above the beach, so as to minimize the

scour from currents and wave action, and facilitate the even
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distribution of drift over the protected area They are

constructed with a foundation of fascines and concrete, faced

with brickwork or stone pitching. The result has been the

formation of a gently sloping beach which reduces wave
action

,
such loss, too, as is still occasioned by storms is speedily

made good by natural accretion in moderate weather. The
Blankenberghe groynes are too expensive a type for ordinary use.

The beach at Bridlmgton, which rests on boulder clay,

was rapidly disappearing owing to the increased scour due to

the sea-walls. Accordingly, groynes (see figs, ii, 12) made

Fig. II —Groynes at Bridlington.

of T4 ft X 9 in X 9 in. pitch-pine piles, and 11 in x 4 in

planking, were erected along the foreshore. The piles origin-

f
ally projected about 6 ft

;
but, to prevent

heaping up of sand to windward with

denudation to leeward, the planking was
never raised more than two strakes above
sand-level, fresh planks being added as the

sand rose. The south-easterly gales are

said to be the most erosive here, and

,
prevalent during the winter months ;

on
Scale 2oo. this account the groynes were given an

Fig 12 —Enlarged inclination of 10® south of cast, that is

cross-section of jqO
the perpendicular. It may be

royncs
doubted whether this was the best

angle, but the result has been very satisfactory. The cost of

construction was from 12s. 3d. to i8s. per lineal foot.

The sand-banks at the entrance to Poole Harbour have been
protected by groynes (see fig 13) inclined at slightly varying

Fig 13 —Groynes for Protecting the Sand-baiiks enclosing
Poole Harbour

angles, some yielding better results than others. This is a
good example of the important work which may be accom-
plished by groyning. Unprotected, a breach would soon have
been effected in these sand-banks

;
with a double entrance to

the bay the present deep channel would have silted up, and
Poole Harbour would have been practically destroyed.

It is evident that the efficacy of groynes in collecting drift

is proportionate to the distance which they can be earned
out seawards, and that they should always be extended to

low-water mark
,

whilst, by raising them only slightly above
the beach, the accumulation of drift to leeward is promoted,
Jhe passage of drift over the obstruction being facilitated

and the scour of the waves diminished. By this means, and
by gradually raising and extending the groynes as the drift

accumulates, the general elevation of the beach can be secured.

Drift generally travels in both direcfions along a coast, veering

with the wind
;

thus the prevailing wind determines the pre-

ponderating travel of the drift. Groynes are usually con-
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structed at right angles to the shore, but it is believed that

increased benefit may be obtained by shghtly inclining them
to leeward of the prevailing wind. Some engineers have
advocated the extension of groynes below low-water mark

;

and as wood when permanently submerged is specidlly liable,

even when creosoted, to be attacked by the teredo and limnortay

the use of reinforced or fcrro-concrete has been suggested as

the most suitable material for submarine groyning. These

suggestions, however, and many other current theories on
groyning, require to be demonstrated by repeated experiments

For a useful bibliography of the subject see British Parliamentary
Reports, Coast Erosion and the Peclamatiok of Tidal Lands, Cci

3684, Appendix No X. pp. 146-158. (L W V -H )

RECLUS, JEAN JACQUES ELISl^E (1830-1905), French

geographer, was born at Sainte-Foy la Grande (Gironde), on the

15th of March 1830 He was the second son of a Protestant

pastor, who had a family of twelve children, several of whom
acquired some celebrity either as men of letters, politicians or

members of the learned professions His education, begun in

Rhenish Prussia, was continued in the Protestant college of

Montauban, and completed at the university of Berlin, where

he followed a long course of geography under Karl Ritter

Withdrawing from France in consequence of the events of

December 1851, he spent the next six years (1852-57) visiting

the British Isles, the United States, Central America, and
Colombia. On his return to Pans he contributed to "the Revtu
des deux mondeSy the Tour du monde and other periodicals a
large number of articles embodying the results of his geographical

woik Among other works at this period was an excellent short

book, Histotre d'un ruisseau, m wh»ch he traces the development
of a great river from source to mouth. In 1867-68 he published
La Teire, description des phenomenes de la vie du globe, m two
volumes. During the siege of Pans, Reclus shared m the
aerostatic operations conducted by M Nadar, and also served

in the National Guard, while as a member of the Association

Nationale des Travailleurs he published in the Crt du peuple a
ho;5tile manifesto against the government of Versailles ib con-

nexion with the Communist rising of the iSth of March 1871
Continuing to serve in the National Guard, now in open revolt,

he was taken prisoner on the 5th of April, and on the i6th of

November sentenced to transportation for life
; but, largely

at the instance of influential deputations from England, the

sentence was commuted in January 1872 to perpetual banish-
ment. Thereupon, after a short visit to Italy, he settled at

Clarens, in Switzerland, where he resumed his literary labours,

and, after producing the Hisloire d^une montagne (a companion
to Histotre d^un ruisseau), wrote nearly the whole of his great

work. La Nouvelle Geographic untverselle, la terre ei les hornmes,

19 vols (1875-94) This is a stupendous compilation, profusely

illustrated with maps, plans, and engravings, and was crowned
with the gold medal of the Pans Geographical Society in 1892.
An English edition appeared simultaneously, ako in 19 vols.,

the first four by E G Ravenstein, the rest by A. H Keane.
Extreme accuracy and brilliant exposition form the leading
characteristics ot all Rcclus’s writings, which thus possess

permanent hterary and scientific value In 1882 Reclus
initiated the “ Anti-Mamage Movement,^^ in accordance with
which he allowed his two daughters to marry without any civil

or religious sanction whatever. This step caused no little

embarriissment to many of his well-wishers, and was followed by
government prosecutions, instituted in the High Court of Lyons,
against the anarchists, members of the International Association,

of which Reclus and Prince Kropotkin were designated as the
two chief organizers. The prince was arrested and condemned
to five years’ imprisonment, but Reclus, being resident m
Switzerland, escaped. After 1892 he filled the chair of comp-
parative geography m the university of Brussels, and con-
tributed several important memoirs to French, German and
English scientific journals. Among these may be mentioned
“ The Progress of Mankind (Contemp, Rev,, 1896) ;

“ Attila de
Gerattdo (Rev, Geograph,, 1898) ;

“ A Great Globe ** (Geograph,
Journ,, 1898) ;

“ L’Extr^me-Orient ” (Bui, Antwerp 'Geo, Soc,,
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1898), a thoughtful study of the political geography of the Far
East and its possible changes

;
“La Perse {BuL Soc.

Neuchaieloise 1809)

,

“ La Ph^nicie et les Pheniciens (ibtd ,

1900) ,
La Chine et la diplomaite eurapeenne (“ L’Humanit6

nouvelle’’ series, 1900), VLnseignement de lageographte (In>tit.

G^ograph de Bruxelles, No 5, 1901) Shortly before his death

Reclus had completed VHomme et la ierre^ m which he set the

crown on his previous greater works by considering man m his

development relative to geographical environment. Reclus

died at Thourout, near Bruges, on the 4th of July 1905
RECOGNIZANCE (from Lat. recoptoscerey to acknowledge),

a term of English law' usually employed to describe an obligation

of record, entered into before some court or magistrate duly

authorized, whereby the party bound acknowledges (recognizes)

that he owes a personal debt to the Crown, with a defeasance,

t r. subject to a condition that the obligation to pay shall l>e

avoided if he shall do some particular act—as if he shall appear
at the assizes, keep the peace, or the like 1 he sy stem of taking

recognizances m favour of the Crown at an early date super-

seded the common law practice as to pledges and mam-prize
(see re Nottingham Corporation, 1897, 2 Q B. 502, 514)

Blackstone’s definition extends the term recognizance to

bonds m favour of private persons But at present it is rarely

if ever used in this sense Recognizances are now used almost

solely with reference to criminal proceedings In the Court of

Chancer}’’ it was the practice to require recognizances from the

guardian of a ward of court that the ward should not man y or

leave the country with the privity of the guardkin and without

the leave of the court. The security given by a receiver

appomted by the High Court is still in the form of a recognizance

acknowledging a debt to named officers of the court, and securmg
it on the real and personal estate of the receiver.

By an act of 1360 (34 Edw. Ill c i), extended to Ireland by
Poyning’s Act, and by the terms of the commission of the peace,

justices of the peace have junsdiction to cause to come before

them or any one of them “ all those who to any one or more of

our people concerning their bodies or the firing of their houses

have used threats to find sufficient security for the peace or

their good behaviour tow’ards us and our people ; and if they
shall refuse to find such security, then there m our prisons \mtil

they shall find such security to cause to be safely kept.” The
security taken is by recognizance of the party and his sureties,

which can be forfeited on conviction of any offence which is

a breach of the conditions of the recognizance.

Tlie procedure under the act of 1360 and the commission is

usually desenbed as exhibitmg articles of the peace or swearing
the peace. The High Court (King's Bench Division) has the same
power as justices m quarter sessions This procedure ls in practice
supersedwi m England, so far as concerns courts of summary
junsdiction, by an equivalent but more modem procedure (42 Sr

43Vict c 49, s 25) Kecognizanccs ordered under these enactments
cannot be forfeited or as it is termed estreated without an order
of court made upon proof of breach of the conditions, or of a
conviction involvmg such breach The procedure for estreats
is governed by the Levy of Fines Acts 1822 and 1833, and by
16 & T7 Vict c 30, s 2
There is also a general jurisdiction on conviction of misdcmcanonr

to put the offender under recognizances to keep the peace and
(or) be of good behaviour m addition to or m substitution for other
punishment This j^wer is specifically applied by the Criminal
Law Consolidation Acts of 1861 to all indictable misdemeanours
punishable under these acts, and power is given to put persons
convicted of any felony (not capital) punishable under the acts
under a recognizance to keep the peace On refusal to enter mto
recognizances as above, tbe court may order imprisonment for
the refusal, limited in cases withm the acts of 1861 to twelve
months, and m cases within the act of 1879 to six months
The recognizances above desenbed may be desenbed as a form

of punishment or a ludicial security for good conduct Recogniz-
ances arc, however, most used with reference to proceedings before
conviction and judgment In preliminary mquincs into mdictable
offences the inquiring justices take recognizances to ensure the
attendance of the accused if hberated during any adioumment,
and on committal for trial take the recognizances of the accused
(if allowed bail) to attend the court of tnal and take his trial, and
of the prosecutor and the witnesses for the prosecution or defence
to attend and prosecute or give evidence As to witnesses this
power was'first given in 1554 (i Ph AM c. 13) The procedure

is regulated by the Indictable Offences Act 1848 (ii & 12 Vict.
c 42) as amended in 1807 (50 & 31 Vict c 35) ana the forms of

rccognirancc arc scheduled to the act of 1840 In the case of

inquisitions of murder or manslaughter taken before a coioner a
similar procedure 19 followed (Coroners Act 1887, 50 & 51 Vict
c s 5) Ihe recognizances taken are returnable under penalty
to the court of trial, which orders their estreat m the event of

breach of tlie conditions
Similar powers as to the recognizances of persons prosecuted

summarily arc given by the Summary Jurisdiction Acts 1848 and
1879 ;

and m the event of appeals to quarter seSvSions or by special

case to tlie High Court from courts of summary jurisdiction,

recognizances or security are required from tlic appellant (42 &
43 Vict c 19, ss 31, 33) On the transfer of mdictments from
infciior to superior courts recognizances to pay the costs on con-
viction are also required (Crown Office Rules, 1906) In certam
cases the police have authority to give bail to accused persons on
their entering mto a recognizance

,
and governors of prisons are

allowed to rdease prisoners on bail on compliance with the terms
on which it IS allowed by the committing justices

By the Land Chairgcs Act 1900 (63 & 64 Vict c 26, s 2 (i)

a recognizance, whclhd obtained or entered into on behalf of the
Crown or othciwisc, does not operate as a charge on land or on
any interest on land or on the unpaid purchase money for any
land, unless a writ or order for the purpose of enforcing it is

registered under s 5 of the Land Charges, &c , Act 1888 (51 &
52 Vict c 51) m the office of the Land Registry This enactment
IS clearly apphcable to receivers' iccogmzances, supra

,
and on

purchases 01 land search is made for registered iccogiuzanccs and
an official certificate can be obtained affirming or negativing the

existence of a registered entry (Conveyancing Act 1882, s 2)

By s 30 of the Bankiuptcy Act X883, a discharge m bankruptcy
docs not release the debtor from debts on a recognizance unless
the Treasury certifies m writing its consent to the discharge
By ss 32^ 34 of the Forgery Act 1861, if is made felony to forge

recognizances, and to acknowledge them in the name of another
without lawful authority is also felony (24 & 25 Vict c 98)

In Scotland the place of recognizances is filled by cautions
;

a caution m “ law-burrov^s " corresponds very nearly to a recog-
nizance to keep the peace

In the United States recognizances arc used for much the same
purjTOses as m England (M^ F C )

RECONNAISSANCE (from Fr. reconnaitre, to recognize,

Lat recognoscere), a military term denoting the reconnoitring

or examination of an enemy^s position or movements, or of a

tract of ground. Reconnaissances naturally vary indefinitely

according to the purposes for which they are undertaken. A
topographical reconnaissance is practically a survey of a tract

of country or route, comprising both a map and a report as to

Its advantages and disadvantages. All reconnoitring work of

this character is done by officers with small patrols, escorts or

assistants Strategical reconnaissance is performed by contact

squadrons, which send forward officers and patrols to find the

enemy Tactical reconnaissance falls to the lot of troops of all

arms, whether in contact with the enemy or for self-protcction.

A reconnaissance by a large force of all arms with the idea of

provoking an enemy into showing his hand, if necessary by
fighting, is called a reconnaissance in force

RECORD (Lat recordari, to recall to mind, from cor, heart

or nund), a verb or noun used in various senses, all denved
from the original one of preserving something permanently in

memory. In this article, however, we are only concerned
with documentary records, or archives. In its accurate sense

a record is a document regularly drawn up for a legal or ad-

ministrative purpose and preserved in proper custody to per-

petuate the memory of the transaction described in it
;

for the

most part it forms a link in a complicated process, and unless

the connexion between it and the other documents making
Up the process has been preserved, a portion of its meaning will

have perished. The first care, therefore, of the custodian of

records should be to preserve this connexion, where it exists.

In the majority of countries a previous task awaits him
;

it

has been his duty to collect and arrange his documents. There
are few countries in which records have not passed througfr

a period of neglect
;

each office of state has kept or rather

neglected its own papers
,

each court of justice has been the

keeper of its own recordsf-; the student has been paralysed

by a multitude of repositories among which he vainly sought
the documents he required. To this stage two systems have
succeeded

;
the system of centralization both of records and of
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staff

;
and the system under which the records are left m local

repositories and the staff is centralized There are of course

countries which cannot be brought under either of these for-

mulae But for the most pwirt it will be found that the second

system has prevailed
,

there are a central office for records of

state, provmcial offices for legal records and those of local

administration, town offices for municipal records, and a staff

of archivists depending more or less strictly upon the central

office. In England the first system has been pi cferred
,
almost all

the records that tan be collected have been gathered into the

central office In the future, indeed, it is inevitable that collec-

tions of administrative records should grow up for each county

,

but there is at present no means of ensuring their arrange-

ment and preservation. Many towns possess old and valuable

collections of municipal archives, and over these also the central

office has no control. It would be absurd to affirm that such
control IS needed for the preservation of the documents

,
but it is

a curious fact that the English government, which has centralized

records more freely than any other, should have reframed from
establishing any system of administration for records in general

The following article is intended to give a full account of the

administration and nature of the records of Great Britain, and
brief notices of those of other countnes concerning which informa-

tion IS obtainable. It may be noticed that the directory of the

learned world published by Trubner at Strassburg under the

title Minerva will be found a useful guide to the situation and
stall of repositories of records.

England
The most important repository of English records is the Public

Record Office, Chancery Lane, London, established undci the
Act I & 2 Vict., c 94 The head of the office is the Master of
the Rolls for the time being

,
and the staff consists of llie deputy-

keeper, secretary, assistant-keepers and clerks, -with a suboromatc
staff

Until the cstablislimcnt of this office, the records of the various
courts of law and government offices were stored in separate
places, moQtly of an unsuitable nature, whose contents were
inaccessible and unknown The Tower of London contained the
records ol the Chancery, which were kept m fair order

,
the records

of the Exchequer were scattered in many places, chiefly unsuitable ,

and other collections were almost as unfortunately bestowed the
only attempt to provide a special place of custody was made m the
17th century, when the State Paper Office was set up as a place of
deposit for the papers of the secretaries of state From time to
time efforts were made, chiefly by means of committees of the
House of Lords, to procure reforms m the custody of documents
whose value was well understood In the reign of Queen Anne,
an attempt was made by Thomas Rymcr to publish m the Foedera
such documents as could be found bearing upon foreign politics

,

and this drew fresh attention to the question of custody In
1751 the disastrous fiic in the Cottonian Library producecl a
committee of the House of Commons and another report But
it was not until 1800 that any serious steps were taken In that
year a committee of the House of Commons presented a valuable
report dealing with all the pubhc records in repositories in England
and Scotland The result of this committee w'as the appointing
of a royal commission charged with the arrangement and publica-
tion of the public records and the control of all pubhc repositones
Thts commission was renewed from year to year and did not expire
until 1837 It fell partly because of internal dissensions, but
principally owing to gross extravagance and almost complete
neglect of its duty, so far as the arranfifemcnl and custody of the
records was concerned The publications sanctioned by it are often
badly designed and badly executed ; but their most prominent
characteristic was their expense To this commission succeeded
the Public Record Office, whoso constitution has already been
described The first duty of the new office was the estabhshment
of a central repository into which the scattered collections of records
could be gathered

;
and the preparation of manusenpt inventories

of the documents so obtained. In 1851 the constructioa of the
central repository was begun ; and with the completion of each
portion of it further groups of records were brougat m At first

only those collections speemed m the act of parliament were dealt
Alfth

; but in 1852 the State Paper Office was placed under the
control of the Master of the Rolls, and its contents removed to the
Public Record Office Other government departments m turn
transferred to the same keeping papers not in current use

;
and

at present the only important collections of papers not so treated

are those of the India Office and the ftrivy Ccmncil Office, which
are stfll kept apart
The publications of the Record Office are of three kinds reports,

lists and indexes, and calendars The reports am the annual
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reports of the Deputy Keeper, and now deal merely with the
aammistrative work of the office, up to 1889 they also conlamed,
m the form of appendices, inventories and detailed descriptions of
various classes of records In the present article these reports arc
icfcrrcd to by number The lists and indexes arc cither inventories
of special clas^’cs witli more or less detail, or indexes to the contents
of certain documents grouped for tliat purpose

,
they arc here

cited by their number Ihe calendars arc volumes containing full

abstracts intended to make tlie consultation of Uic original aocu-
ment unnecessary except for critical pui poses

,
they are equipped

with full indexes The contents of the Record Office arc classified

for the most part under the collections in which they were found.
For a general account of the whole, see S R Scargill-Bird’s Hand-
book to ihe Pidtltc Records (3rd cd 1908) I'^o student can aflord
to neglect C Gross's Sources and iMeratwe of English History
from the Earliest Times to about which contains much information
as to books and articles based upon English records
Wc may now turn to the documents themselves, under the

foUowmg heads —
Exchequer Rrcords —The records of the administrative and

judicial sides of the Exchequer {q v )
arc here described under its

several divisions

( i) Upper Exchequer, or Exchequer of Audit —(a) Lord 7 rea-

surer*s Remembrancer s Office, or office ol final audit The result of
the final audit is recorded in duplicate on the Pipe and Chan-
cellor*s Rolls These consist of a solitary (Pipe) roll for 31 Henry I ,

and a duplicate series extending from 2 Henry II to 3 'Wilham IV.
The Record Commission has printed the following rolls . P%t$
Rolls, 31 Henry I

, 2-4 Henry II , i Richard 1
,
Chancellor’s Rolls,

3 John The Pipe Roll Society has pnnttd the Pipe Rolls for

5-24 Henry II

Foreign Rolls or Rolls of Accounts —These contain tHb records
of the jirclimmary audit of accounts other than county accounts
of the sheriffs

,
they run from 42 Edward HI to modern tunes *

closely connected with them are the Enrolled Accounts, which deal
with the more important accountants separately It should be noted
that the final audit is not recorded upon either Foreign Rolls or
Enrolled Accounts, but must be sought on the Pipe Roll, unless the
accountant is found to be (]^uit or to have a balance due to him
ilie Record Office has published a classified list (No. XI

)
of the

Foreign and Enrolled Accounts taken from aU the foregoing rolls

of audit, but omitting the accounts of Customs and Subsidies.
Declared Accounts—A list (No 11 ) of these records with an

mtroduction has been published by the Record Office The senes
begins m the i6th century, and from the I7tli century is fairly

complete
Ortgtnaha Rolls (20 Henry III to 1837), extracts from the

Chancery Rolls commuoicatcd to the Exchequer for its information
and guidance Latin abstracts of the rolls from Henry III. to
Edward III wtre printed by the Record Commission as Abbreviatto
Rotulorum Ongtnaltum (2 vols folio)

Lord Treasurer’s Remembi ancer*s Memoranda Rolls —These
contam the letters received and issued by the Exchequer and
notes of the general business of the department They run from
I Henry III to 1848 Edward Jones's Index to the Records
contains a few scattered references to them

,
and many extracts

will be found m the notes to Thomas Madox's History of the

Exchequer
Judicial—Ihe only judicial proceedings on the Lord Treasurers

Remembran'-er’

s

side are in cases connected directly with the
revenue 1 heso are enrolled upon the Memoranda Rolls

, and
for the period 35 Charles II to William IV there arc Order Books

(h) King’s Remembrancer*s Office, or office of preliimnary
audit The most important financial records of tins branch of
the Exchequer are the class known as " Exchequer K R accodints,

&c," which comprise vouchers and audited accounts of expendi-
ture Of similar accounts relating to receipts, the Escheator*s
accounts have been listed in the loth Report

,
but the inquisitions

there described as hied witli the accounts as voucliera are now
kept separately, and are described with the Chancery Inquisitions
in the calendars Accounts and vouchers relatmg to Subsidies
and Customs are at present only described m manuscript (see below
under Special Collections)

Kind’s Remembrancer’s Memoranda Rolls (i Henry III to 13
Victoria) —These run parallel w'lth those of the Lord Treasurer
and to a large extent contain the same matter. Adam Martin’s
Index to Exchequer Records contains a certain number of references
to them

In the reign of Edward VI ,
ictums were made into the Exchequer

by commissioners appointed to take inventories of Church Goods.
Volumes of these for several counties are being published by the
Alcuin Club (see MHy et Bishop, Btbhographie genirale des tnven-
taires impnmis, vol i p 245)

Judicial,—^The court of Exchequer on the King’§ Remembrancer’s
side was a court of equity held before the lord tieasurer, the chan-
cellor of the exchequer and the barons The usual records of a
court ^ equity, Bills and Answers, Decrees and Orders, Affidavits

and other subsidiary documents exist for it Martin’s Index to

Exchequer Records contains references to the Decrees adH Orders.
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Of the proceedings under special commissions issuing from this

court a descriptive catalogue (Elizabeth to Victoria) has been
published m the 38th Report Depositions taken by commission
felizalxjth to George 111

)
are catalogued m the Reports 38-42

A catalogue of the later depositions exists in manuscript

(2) Lower Exchequer, or Exchequer of Receipt

—

^The

principal financial records of this department are the Receipt

and Issue Rolls showmg the payments made to and by the Ex-
chequer The former consist of an exceptional roll for 14 John
and a series from Henry III to George 111 Ihe latter run from
Henry III to Edward IV and from Elizabeth to George III A
translation of the issue rolls (2) for 44 Edward III was published
by F Devon

,
who also published a volume of extracts from the

issue rolls of the reign' of James I , and another volume of extracts
from the rolls for the period 41 Henry III to 39 Henry VI, The
other records of this department are very numerous

(3) Exchequer of 1^e\s—The barons of the Exchequer without
the lord treasurer had a court of their own, where process took place

by common law A list of the Plea Rolls of this court (20 rfenry
III to 1855) will be found at p 64 of the Record Office L ist of Plea
Rolls (No IV

) A partial index to the tithe-suits on these rolls

IS contained in the 2nd Report

(4) Exchequer of the Jews.—Suits between Jews, or m which
Jews were concerned, were tried before a special subordmate court
The Plea Rolls (3 Henry III. to 4 Edward I

)
arc listed m the Record

Office List of Plea Rolls For specimens see Select Pleas, Starrs

and Records of the Jewish Exchequer, edited for the Seldcn Society
and the Jewish Historical Society of England by J M Rigg

(5) First Fruits and Tenths—After the breach with Rome,
the crown obtained a new source of revenue m the first fruits due
to the pv^e from every holder of a benefice upon appointment,
and from the tenths payable during his tenure of it For a few
years under Henry VIII a special office administered this revenue
At the accession of Mary the busmess was transferred to a depart-
ment of the Exchequer. The principal records are the following.

Bishop*s Certipcates of Institutions to Benefices ; Composition books
giving the names of incumbents and the sums paid by them m lieu

of first fruits, and documents relating to the valuation of hvings
The most important entries touchmg valuation were printed by
John Feton m the Liber Decimarum (1711), which has passed through
many editions under the titles of Thesaurus Rerum hcclesiasticarum
and Liber Regis The first fruits and tenths are now transferred to
Queen Anne’s Bounty, and arc managed by that office.

(6) Valor Ecclesiasticus—In 20 Henry VIII a commission
was issued for a valuation of all ecclesiastical property. The re-

turns were made mto the Exchequer and consist of eighteen volumes
and three portfolios of rolls Of these abstracts were made in three
volumes known as Liber Valorum or King's Books, and a portion
was copied m two volumes known as Liber Regis The original

returns for the diocese of Ely, most of that of London and part
of those of Salisbury, Lmcoln, Durham and York are not now known
to exist, and are very imperfectly represented by the abstracts
and copies mentioned above From these matenals the Record
Commission compiled six volumes folio known as the Valor
Ecclesiasticus provided with maps and mdexes The introduction
and general map were published later (1834) in a separate octavo
volume

;
but some copies were struck on m folio and inserted mto

Vol I , which was published m 1810

(7) Court of Augmentations—^This office was mstituted
to administer the property of the suppressed monastenes and the
revenues of the duchy of Cornwall The records consist of the
muniments of the suppressed houses taken over with them and of

documents connected with their actual seizure and subsequent
administration (for the former, see Special Colli ctions below

;

the latter are m great part calendared m the Letters and Papers
relating to the Reign of Henry VIII)

There was also a judicial side of the office, in which the proceedings
were by bill and answer. In 38 Henry VIII. this court absorbed
an earlier one known as the Court of General Surveyors of the
King’s Lands, which had been set up in 33 Henry VIII A calendar
of the decrees of the court will be found m the 30th Report The
court of augmentations was merged in the Exchequerm i Mary
Chancery

—

^'Ihe records of the chancery are here treated m
two divisions, administrative and judicial

(i) Chancery Administrative—These arc either enrolments of
letters issued under the great seal, documents formmg part of the
process of issuing such letters, or documents drawn up for the
mformation of the chancery

Enrolments—The Charter Rolls (i John to 8 Henry VIII
)
contain

the enrolments of the most formal letters The Record Commission
published one volume folio containing a transcript of the rolls for

the reim of John ;
and a badly designed and executed calendar

entitlea Calendarium Rotulorum Chariarum The Record Office

has published three volumes of a complete calendar of the Charter
Rolls from ii Henry III The Patent Rolls (3 John to the present
day) contam enrolments of less formal letters addressed generally
The Record Commission published one volume folio containing

a transcript of the rolls fox the reign of John, with a valuable
itinerary of that king. The Record Office has also printed in full

the rolls for the peiiod 1-16 Henry III. From this point over 30
\olumes of a Calendai have been published, and the remaining
gaps m the series are being closed For these gaps the Record
Commission’s Calendanum Rotulorum Patentium is still useful,
but only refers to a small proportion of the matter on the rolls

The rolls for the reign of Henry VIII are calendared in the Letieis
and Papers of Henry VIII The Close Rolls (6 John to the present
time) contain the enrolments of letters directed to specified persons
and also enrolments of deeds made according to statute or for
safe custody. The Record Commission pubhshed two volumes
folio containing a transcript of the rolls for the period from 6 John
to II Henry III. The Record Office has also published several
volumes of rolls for the reign of Henry III From the reign of

Edward I. eighteen volumes of a calendar have appeared The
Fine Rolls (i John to 23 Charles 1

1

contain the record of judicial

writs issued under the p^reat seal witn a note of the fine or fee paid
,

also of letters of appointment to offices and letters relating to the
administration of tne feudal incidents of tenure The Record
Commission published a transcript of the rolls for the reign of John
under the title Rotuh de Oblatis et Finibns

,
for the reign of Henry

III they also published two volumes of Excerfta e Rotuhs Finium
consisting of the entries relating to the feudal incidents. There
were also other rolls containmg letters issued under the great seal

relatmg to special countries and subjects. The most important
of these are here mentioned French Rolls, Gascon Rolls, and Norman
Rolls deal with the affairs of the English dominions in France and
with relations with that country. A catalogue of many of the entries

on these rolls down to the reign of Edward IV was pubhshed by
Thomas Carte m two volumes folio Of the French Rolls (16 Edw
III to 26 Charles II

)
those for the reign of Henry V are briefly

calendared m the 44th Report
;
and those for the reign of Henry VI

m the 48th Report. Of the Gascon Rolls (38 Henry III to 7
Edw IV

)
the earlier rolls have been printed in full m the Documents

tnldits published by the French government under the care of
MM Francisque- Michel and B6mont Of the broken series of

Norman Rolls (i John to 10 Henry V )
those for the reign of John

and that for 5 Henry V have been printed in full m one volume
by the Record Commission

,
to the remainder a calendar will be

found in the 41st Report The books here mentioned deal with
some rolls now placed m other classes

Other rolls contam letters under the great seal relating to Ireland,
Scotland and Wales Of these the Record Commission printed the
Scottish Rolls (19 Edward I to 8 Henry VIII ) m full, omitting the
numerous letters of protection contained m them For the Welsh
and Irish Rolls there is only a very partial calendar in Ayloffe’s
Calendar of Ancient Charters The Roman and Almnin Rolls have
been used in Foedera, and many entnes from the other chancery
rolls will be found there The Liberate Rolls (2 John to 14 Henry
VI

)
contam the enrolments of writs for the issue of money out of

the Exchequer The rolls for 2-4 John have been printed m full

by the Record Commission

Documents forming Part of the Process of issuing Letters under
the Great Seal — Ihcsc are known as Chancery warrants, and consist

of Privy Seals, Signed bills and other documents formmg steps in

the process Senes I of these documents extends to the end of

the reign of Richard III
, and Series II to the end of the reign of

Henry VIII
;
Series III ends with the reign of Anne, and Senes IV

with that of William IV , while Series V. is still in progress
Scries I and II are arranged m chronological oidcr (Series I

bemg also classified)
;

the remainder are in monthly bundles
The warrants for the reign of Henry VIII are calendared in the

Letters and Papers of Henry VIII,

;

those for the first seven years

of Charles I are calendared in the 43rd Report With these may be
placed the Inquisitions ad quod damnum Of these the Record
Office has publushed a descnptive list (Nos XVII. and XXII ) for

the period 28 Henry III, to 2 Richard III

Documents drawn up for the Information of the Chancery—The
most important of these are the inquiries held under writs issued

from the chancery. The first series of these (Henry III. to

Richard III ) is now arranged in three classes, Inquisitions Post

Mortem including analogous documents relating to the feudal
tenure of land, Criminal Inquisitions and Miscellaneous In-

quisitions. The Record Office has pubhshed three volumes of

a calendar of Inquisitions Post Mortem The Record Commission
calendars refer to the old arrangements of these inquiries into

two series, known as Inquisitions Post Mortem &c and Inquisitions

ad quod damnum &c

,

a distmction of title which concealed the
identity of the documents described Both calendars contain

many inaccuracies and omit much useful information. To supply
some of these defects for the period Henry III to Edward I. the
Record Office published the Calendanum Genealogicum, but tk-s

work docs not attempt to deal with the lands mentioned in the

inquiries In the second senes of these inquiries the three classes

of mquisitions are all placed together. One volume of a calendar
to the Inquisitions Post Mortem for the reign of Henry VH has

appeared. Certificates of Gilds are returns made under the statute
of 12 Richard II. Those in English have been pnnted by 7 and L
Toulmin Smith for the Early English Text Society. Charitable

Uses : a list (No. X.) of all inquisitions and decrees of commissioners
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appointed under two statutes of Elizabeth to examine aiid rectify

l>cquests has been published ht Record

lifnrl*
contain perambulations and ^edingsbefore the justices m eyre of the forest The pejJnbulations

^unties have been printed by G. 7. Tu/jer m
O

forest (Selden Society)
Scottish DocumBn^r —

towards Scotland. The fifSrWftfSaSnitoihe poli.y of Edward I

the claims to the crown of Scotland an<!f*UlU touching

vol u p. 762 (Record edition)
,

the remaining tnr*fe^ roeaera,

Ragman Rolls, contam m triplicate the submissions of th^y^®®
nobility to Edward I

,
and were pnnted by the Bannatync uRr

m 18^4 Other chancery documents relating to Scotland are
described m J. Bain’s Calendar of Documents relating to Scotland
Most of these together with the earlier Forest proceedings are
included in the Miscellanea of the Chancery, which contains numerous
other detached documents and rolls Many of thos^ rclatmg to
foreign affairs are printed in the Feedera

(2) Chancery Judicial—These may be divided into Proceedings,
or Bills and Answers, Sec ,

filed by the parties
,

Decrees and Orders
of the court

;
and Affidavits and other documents connected with

the course of the action The senes known as Early Chancery
Proceedings {Richuvd II to Philip and Mary), comprising documents
of all three classes, is arranged roughly in chronological order
The Record Office has published three volumes of a descriptive list

(Nos XII
, XVT and XX ) of the whole of this series

,
anti the first

two bundles have been printed in full in the Record Commission’s
Calendar of Proceedings in Chancery, Elizabeth

,
other specimens

arc printed in Select Pleas of the Chancery (Selden Society), edited
bv W P Baildon For the reign of Elizabeth the Proceedihgs
are arranged alphabetically under the plaintiff’s name in two
scries Senes I is calendared in the Record Commission volumes
already mentioned for Series II

,
the Record Office has published a

descriptive list (Nos VII and VIII )covering the years 1558-1621 To
the Bills and Answers of the reign of Charles II Messrs. Phillimorc
and Fry have published in the Index Library of the Bntish Record
Society an index taken from Topham’s manuscript index m the
Record Office The same society has reproduced in an alphabetical
form an index to the proceedings in Reynardson's division for the
years 1694-1714 These last indexes contam only the surnames
of the parties, without reference to the natuie of the suit Decrees
and Orders (36 Henry VIII to the present time) arc the entry-books
of the orders of the court

,
with them may be classed the Reports

and Certificates oi the masters and chief clerks The Affidavits, Sec ,

date from 1611
The chancellor formerly had a common law lurisdiction relating

to certain matters touching feudal incidents and tenures, to repeals
of letters patent, and to actions upon recognizances acknowledged
in chancery or concerning officers of the court No printed
means of referring to these records exist

Court of King's Bench—The principal records of this court
are the rolls recording its proceedings and judgments, of which
classified lists are given in the Record Office List of Plea Rolls
(No IV ), under the ifollowing heads Cuna Regis Rolls (5 Richard I

to 56 Henry III
)
include all the rolls of the kmg's court with the

exception of a few Eyre Rolls, Of these the Record Commission
printed those for 6, 9, 10 Richard I and i John

;
and also

published m the Abbreviatio Placttorum certain abstracts fiom a
jwtion of the pleas on these rolls made in the 17th century For
specimfns sec Selden Society volumes. Select Civil Pleas, edited by
W P Baildon, and Select Pleas of the Crown, edited bv h W
Maitland, who has also edited for the Pipe Roll Society mur rolls

of the reign of Richard I From the end of the reign of Henry III
the rolls of the king’s bench and those of the common pleas (sec

below) have been separated The former, named Coram Rege
Rolls (i Edward I to 13 William HI ), divide from i Anne into
two portions, fudgment Rolls, containmg picas between private
persons, and Crown Rolls, containing crown business References
to some pleas on the Coram Rege Rolls will be found in the Abbreviatio
Placttorum ; the complete roll for 25 Edward I has been pnnted
by the British Record Society

Assize Rolls, 6ac—Under this head are grouped rolls containing
the proceedings before justices m eyre, of assize, of oyer and
terminer, of gaol delivery (a few) and before justices sent on
special commission References to some of these will be found in
the Abbreviatio Placttorum

, and specimens in the Selden Societ>
volumes already mentioned The Eyre Roll for Gloucestershire,

5 Henry III., has been published by F W Maitland The
pleadings taken under writs of Quo Warranto during the period
Edward I to Edward III. were published by the Record Com-
mission. For specimens of Coroners Rolls (Heniy III to Henry VI

)

nfce the Selden Society’s volume edited by C Gross Baga de
Serretis (since 17 Ed IV) contains the proceedings in trials

for treason or felony held before the court of kmg^s bench or
special commissioners An inventory and calendar will be found
m the 3rd, 4th and 5th reports ^
Court of Common Plxas —^The Plea Rolls of this court, known

as De Banco Rolls, run from i Edward I., before which date pleas
before justices of the common bench form part of the Cuna Regis

Rolls, to 24 Henry VIT , from which date the Plea Rolls are known
as Common Rolls But in 25 Elizabeth all common recoveries

and enrolments of deeds were transferred to a new roll called the

Recovery Roll, the series of which extends to 18^7 In the Year

Books edited for the Rolls Senes by L O Pike, and those edited

for the Selden Society by F W' Maitland, the cases reported have,

when possible, been traced on to the De Banco Rolls and extracts

from those lolls printed Peel of Etnes (up to 1835) are the official

part of the triplicate document constitutmg the complete line

Those for the period 7 Richard I to lO John have been printed by

the Record Commission for the counties Bedfordshire to I^orset

m alphabetical order Four volumes printed for the Pipe Roll

•^ety cover the years down to 10 Richard I for all counties.

of fines are arranged m counties year by year up to the
reign or yiH. Afterwards they areaarranged term by term
in counties j^tnes (since Edward I )

arc the records of
an earlier stage u. procedure

,
Concords of Pines (since 15 59)

form another stage
, neither of tnese are there printed

means of reference.

Court of Star Chamber relation between the king's
council sitting as a judicial body anv\ Court of Star Chamber
set up by the act of 3 Henry Vll , c i, matter of controversy
ihc records of this court are nearly all of late* rj^te than this act
They consist of Bills, Answers, Depositions and siiwiar documents,
with a very few Decrees and Orders The Recoro Office has
published a descriptive list /No XIII ) of a portion of these records

,

foi specimens see Selden Society, SeUct Cases tn the Star Chambtr,
J4yy^ijcx^, edited by I S Leadam
Court of Requests —The origin of this court and the manner

in which it died out at the time of the Civil War are alike uncertain
The records that remain arc of two kinds, Proceedings and Books
Of the former the Record Office has published a desnnptive hst
(No XXI

)

,

and specimens will be found in Select Cases tn the Court
of Requests, edited for the Selden Societv by 1 S Leadam The
Boohs contain among other matters the Decrees and Orders of the
court

Parliamentary Records—The proceedings of parliament were
recorded either on a roll prepared for each session, or on detached
documents and petitions made up into sessional files The
files have now disappeared, although Iranscnnls of some still exist,

and in many cases their constituents can be traced among the
Ancient Petitions (see below under Special Collections) The
rolls known as Parliament Rolls form a broken senes, 18 Edward I

to 48-49 Victoria The rolls for Edward I and Edward H. arc
among the Exchequer records, and the remamder are m the chan-
cery' Of these rolls and files, and of certain pleadmgs found m the
records of the King’s Remembrancer, the Record Commission
published what w as meant to be a complete repnnt But the editors
relied partly upon transcripts and partly upon origmal documents,
and it is often difficult to determine the sources from which they
drew So prepared, the Rolls of Parliament (6 vols

)
cover the

period from 6 Edward I to i Mary 1 he roll for 33 Edward I

,

unknown to them, has been edited (Rolls Senes, vol 98) by F. W
Maitland, with a valuable introducbon and appendices* rolls

for 18 Edward I and 12 Edward II arc printed in H Coles^ Docm-
ments Illustrative of English History, The Parliament Roll includes
enrolments of statutes among its contents But from Edward I

to Edward IV. the statutes after receiving the royal assent were
also enrolled upon the Statute Roll (chancery), of which only six

rolls now remain From Uiese rolls and other sources the Record
Commission piepared the volumes known as Statutes of the Realm
on principles described in the introduction to that work Unfoi-
lunately the editors made use of early pnnted texts, and trans-
lations based upon the infenor texts contamed in Exchequer K R
Miscellaneous Books 9, 10 and ii, and so diminished the value of

their work The Statutes of the Realm extend to the end of the reign
of Queen Anne Since then public general acts have been pub-
lished m many forms

,
private acts ceased to be enrolled upon

the Parliament Rolls during the i6th century
,

the originals arc
preserved in the House of Lords The Record Office contains
detached documents relating to parliamentary proceeding known
as Exchequer Parliamentary and Chancery Parliamentary, but neither

1

class has ) 1 1 taken a final form
I State Papers—This class contams the documents belongmg to

the offices of the sccrctanes of stale, formerly deposited m the place
of custody called the State Papci Office This office was estab-
lished about the year 1578, but the first attempt to arrange its

contents seems to have been due to Sir Ihomas Wilson, who in the
reign of James I divided the papers into two classes. Domestic
and Foreign, to which at a later date the class of Colonial Papers
was added These senes all come to an end at the year 1782, at
which date tlic modern liistory of the office of Secretary of State
begins

Domestic —Calendars of these papers have been published for
the period 1547-1076. with special volumes dealing with the papers
of the Committee for Advance of Money (1642-1656). and of the
Committee for Compounding (1643-1660) Another series of volumes
begin® with the year 1689, and a thira extends from 1760 to 1775 ,

these last are called Home Office Papers, but are in no w^y different

XXII 31
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in character from the State Papers DomtsHc The Domestic Papers
relating exclunivcly to Inland have been calendared tinder the
title of State Papers, Ireland, for the years i509-“i6oi nrd 1003-1665,
wnth a special vohinic dealing ^vlth the papers concemmg Adven-
turers for land From 1670 these papers arc calendareti m the
Domestic volumes

Scotland -Originally there weie in the State Paper Ofhee two
sets of papers relating to Scotland, State Papers l>omesttc, Border
Papers, containing papers concerning the Conncil ot the North
and the Wardens of thc’Marchcs, and ^tate Papers Foreign, Scotland,

before the union of the two crowns Ihe first calendar pf thesp \\as

a Calendar of Stat^ Papers, Scotland, j^oo-t6oj containing brief

notes of all the S*ate Papers Foreign, Scotland, and of manv of the
Border Papers which were removed from their places wnthont any
record of the removal* Next came the Calendar of State Papers
Foreign, m which were included apparently all the Border Papers
for the period covered which had escaped the previous raid

;

notes, howcvci, were made of the papers so taken Out of Ihe
original 75 volumes of Border Pnp'rs onlj ^0 remained At a later

date the papers drawn for the Foreign Calendar were restored
and now form the first 19 volumes of the senes, while the 36 volumes
onginally remaining have now become the final 23 At the same
time the State Papers Foreign, Scotland, were annexed, and became
State Papers l>omeshc. So&ttand In their present arrangement the
Border Papers have been calendared m the following vokinies
vols 1-19 m Hie State Papers Foreign

;
vols 20-42

in the Scottish General Register Office Calendar of Border Papers
1^60- 160J Ihe ^tate Papers Domestic, Scotland, from 1547 on*
wards, are being fully calendared m the Scottish General Register
Office Calendar of Scottish lepers with other material Those
from 1509 to 1547 are dealt with in the Letters and Papers of Henry
VIII (see o below, Special Collbctpons) A list ot these three
( lasses has been published (No III

)

Foreign —Calendars of the State Papers Foreign have been
publish^ for the period 1547-1580 A few of these paptTs are
also calendared in tin. first volume of the State Papers Spanish
(see below under Spain) The Record Office has pu^blied a list

ot the State Papers Foreign (No XIX )

Colonial —^IheBe papers are calendared m two ^cts, an " East
IftfUes “ (1513-1634, which has been contmuecl to 1639 by the
Imlia Office in Miss E B Samsbury’s Court Minutes of ihe EaM
India Company) and an “ America and West Indies " (1574-1693,
in progreps)

Dcpaetmental Rfcords—

F

rom time to time aU the govern*
ment departments, with the exception of the India Office, deposit
such papers as they wish to preserve m the Public Record Office

,

thus the Treasury, Home Office, Foreign Office, Colonial Office,

Admtraliv, War Office Local Government Board and Board of Trade
have all plated important papers in the care of the Master ot the
Rolls A calendar of the carher Treasury Papers, which extends
from 1660 to 1668 and 1720 to 1745 has been published

,
also a

list of the Admiralty Records (No XVII
)

For each department
a limiting date is fixed from time to time

,
documents before that

lime are open to students; later ones are only accessible under
specml conai lions

Subordinate and Independent Jurisdiciions—Palatinate of

Durham —For the earlier records see G T Lapsley's County Pala-
itne of Durham (Harvard Historical Senes, vol viii ), pp 327-337
The letters sent out from the bishops* chancery are enrolled on the
Cursfiors* Becxrrds, Nos 29 to 184 They are calendared m Reports
31 to 37 and 40 One of the registers (Bishop KeHawe's) has been
pnnted m full m tlie Rolls senes (No 6j) with additions from the
register of Bishop Bury The Curstfors' Records also include seven
bundles of Inquunlwns Post Mortem (Nos 164-180), caleiidarcd m
the 44th Report

,
and a volume (No 2) contains tmnscnpts of

similar documents, calendared m the 45th Report The records
of the Exchequer of Durham, though de^siteil m the Public Record
Office, are treated as the private records 01 the Ecclesiastical Com*
mission, and are only accessible with a special permit To the
judicial records the only printed means of reference is the list of
Judgment Rolh (20 Henry Vll to 7-8 Victoria) in the Record
Office list of Plea Rolls (No IV

)

Palatinate of Chester—The letters sent out from the chancery
arc enrolled upon the Chester Recognizance Rolls (1 Edward II to

34 Charles II with a few rolls down to i William IV ) calendared in

Reports 36-37 and 39 The financial records of the Exchequer
of Chester are listed among the Ministers* Accounts (List No V)
of the county of Chester The Inquisitions post Mortem and ad
quod damnum (Edward III to Charles I

) are indexed In the 25th
report. The judicial records consist of Pleas in the Exchemier,
a court Of eouity Its records ate Bills and Answers (Henry VIII
to George Tv ), calendared mthe 25th Report up to Philip and Mary

,

and Decrees and Orders The court of the justices of Chester was
at common laW

;
its Ptea Rolls (44 Henry III to i William IV),

with a sq^arate series for Flint (from 12 Edward I
) arc listed among

the Plea KoUb (List No IV )
*1110 Deeds, Inquisitions and Writs of

Dower upon these rolls for the period Henry III to Henry VIII
are calendared in the 26th-3oth Reports without an indexA The
Assize Rolls for the counties of Chester and Fhnt and for the

honour of Macclesfield are listed among the other assize rolls (List

No IV)
Wales—The followmg are the principal records of the princi-

pality of Wales Ministers* Accounts and Court Rolls, including
those of the principality and of the honours and manors of Ihe
Lords Marchers, listed m Lists Nos V and VJ Of the judicial

records of the Groat Sessions of Wales, set up by the act 34 & 35
Henry VIII , c, 26, the Plea Rolls are listed in the list of Flea KoIIb
(No IV) For an accoimt of the Court <ji tlic Marches m Wales,
see C A Skecl's The Council in the Marches of Wales

The Duchy and Palatinate of Lancaster -The duchy of Lancaster
comprises all the estates of the duko of Lancaster

,
the palatinate

IS limited to the county of Lancaster. The records of the pala-
tinate, transferred to the Public Record Office from Lancaster castle,

related to the county and are either enrolments of writs or of a
judicial nature ihe records of the ducliy, transferred from the
office of the duchy at Westminster, include similar records and
others dealing with the manorial and financial records of all the
lAtatcs within and without the county For the Duchy Records
see the detailed list (No XIV ), where the means of reference to

this collection are fuUy dcsciibcd Of the PaUvttnate Records the
enrolments of writs arc classified as Patent and Close Rolls The
former, a broken senes from 5 John of Gaunt to 21 Henry VII

,

are calendarcrl in the 40th Report, the latter (m 3 rolls, a broken
senes, ii Henry IV to 9 Edward IV) in tlic 37th Report, but
certam enrolments of the palatinate arc among the duchy records
The judicial records ot the chancery aic not calendared . but the
piocecdmgs by way of appeal from that court to tne Duchy
C hamber at Westminster are dealt with m the duchy list. Pro-
ceedings under common law include Plea Rolls (2 Henry IV to

n Victoria) listed in the list of I’l a Rolls (No IV
) ,

and for criminal
proceedings there are palatinate Assize Rolls (Henry Vl to 0
Victoria), of which there is a list in the same place But certam
rolls which were among tlvo Duchy Records will be found apart
at pages 139-140 of the same list

Bishopric of Ely—The act i & 2 Victoria, c 94, places the records
of this palatinate under the charge of the ^ster of the Rolls
They luivo never been removed to the Itecord Office, but remam
at Ely with the epcscopal records, where they can be mq^ected
A valuable descriptive hat has been publisherl by Alfred Gibbons
for private circulation

Special Collections --*For the classification of the records
hitherto described the knowledge pn served of their ongin and
purpose has been used There exist, however, masses of records
where this path is now inaccessible

,
these have been formed by

putting together records of a similar nature cither m ignorance of
tlieir history or witliout regarding it

,
the justification ot this

course of action must be found m the special arcumstonces of
each case. These collections are as follows.

—

Ministers* Accounts are the accounts of bailiffs, receivers, and
other officers managing estates, including, first, those of the duchy
of Lancaster

,
second, accounts of crown lands filed as vouchers

in the Kmg’s Remembrancer's Office
;

third, accounts of monastic
and other lands seized by the crown, or acquired by it bv purchase,
inlicntanco or marriage A hst of these accounts has been
published by the Record Office (Nos V and VIII

) covering the
period down to 1485 For the accounts of the duchy of Lancaster
a list will be found m tdic 45th Report, extending to the reign of
tk*orge III

Coufd Rolls arc records of the proceedings and profits of manorial
and other private courts commg from the same sources as the
Ministers' Accounts, and closely connected with them For a
list see Record Office, Lists and Indexes, No. VL ; and for q>ecimens
Select Pleas in Manorial Courts, edited ior the Selden Society by
F W Maitland
Anounl Deeds—In thus collection are placed all documents

which appear to have formed part of a title to land, some original
roval charters and other analogous records There arc five senes,
A, B, C, D, and E, distinguished by their former place of custody
Documents too large for the ordinary method or packing have a
double letter, eg A A , and to those beanng fine seals wie letter

S Is added, ^ g. AS or AAS There are thus m all fifteen classes
The A classes are derived from the Treasury of Receipt, or Chapter
House at Westmmster, and are largely monastic

;
the B chisses

are from the court of A ugmentahons
;

the C classes are chancery
deeds, probably deposited as exhibits in suits or for enrolments

;

the D dasses are from the Ktne*s Remembrancer's office
,
and the

E classes arc from the land Revenue office In 1907 five volumes
of a descriptive catalogue had been published by the Record Office

Ancient Correspondence consists of documents which m form are
rather of the natin*e of a letter than a wnt or petition Most of
them were found detached in the chancery records, but similfiV

documents from other sources have been added The intro-

duction to the Record Office List (No XV )
contains some account

of the formation of the class, and the list gives references to
printed collections based upon these documents Vol 53 contams
letters of the Cely Family and is published (Camden Society,
3rd series, vol ij

Ancient Petitions—^The history of the formation of this class
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18 obscure

;
an account of it is m the Record Ofdce Index to the

class (No I
) ,

but see alfco the lotroduction to F, W Maitland’s
Memoranda de Parhamcnto (Rolls Soncs, voL 98), in which
volume a number of these petitions are punted m fuU

Diplomatic Documents —In the Chapter House al Westminster
was a collection of treaties and other documents connected with
foreign affairs, and to these have been added other similar docu-
ments found there Of fiiese thcie is a descnptive list in the
45th and 4gth Reports A colhction of ao-raUed Diploma^c
Documents from the chancery forms part of the Chattcery
Miscellanea.

Letters and Papers, Foreign and Domestic, 0/ the Reign of Henry
VIII — I his great collection of malermls for the reign of Henry VI

U

(Calendar of ?o volumes m 30) at present extciids to the year 1547,
and is intended to contain abstracts of all documents bearing
upon that reign in the Record Office, the Bntish Museum and
other collections Record Office documents dealt with in this

Calendar have sometimes been left m their origmal place of custo<ly
and sometimes transferred to a senes of bwnd volumes known
as Letters and Papers, Henry VIII References will be found
m the Calendar +0 a previous senas of StaU Papers of the Re^(fn of
Henry VIII

,
printed by a Royal Commission for printing Stale

Papers
Miscellaneous — The many books and registers preserved

in the Record Office will be found described m the Handbook
fhe following liave been printed —

Exchequer King's Remembrancer
Vol 2 The Red Book of the Exchequer (Rolls Scius, No 90)
Vol 3. Book of Aids (See Feudal Aids, published by Record

Office.)

Vol 4 Book of Rnight's Fees (Sec Feudal Aids
)

Vols 5 <Sc 0. Testa de Ncvill
,
printed by tlic Record Commission

Vol 12 Liber Niger Parvus, printed by Tliomas Hearnc
Vols, 13 & 14 Taxatio Ecclesiaskca

,
printed by the Record Com-

misaioii

Vol 17, A iCth- century transcript of an abstract of htrkhys
Quest lor certain counties, used in Feudal Aids

Vol 24, Cbartulary of Malmcsbur^^ Abbey (Rolls Series, No 72)
Vol 2^ Cliartulary of Runscy Abbey (Rolls Series, No 79)
Voi 32 The Book of Common Prayer deposited under the Act of

Uniformity
Vols 35&36 Accounts of the voyages of Martm Frobisher

(Hakluyt's Voyages)

Exchequer Ireasury of Receipt
Domesday Book —Indexes and supplementary matter

printed by the Record Commission Since then facsimiles of the text
for each county have been issued

Miscellaneous Books,

Vols 16-55 Ccrtitlcatcs of Musters (Sec LeUers and Papers of

the Rei^n of Henry VJII
)

Vol 69 Extents of Knights’ Fees m the Honour of Richmond
,

printed m C bale’s Regtsiman IloutOns de Richemond
Voh 87 Abstracts of PlacUa Coram Rege, Ac

;
printed in Ab-

brematto Placitorutn (Rerxird -Commission).

Vol (yi. Statutes of tlit Order of the Garter Ct J Austis, AVg^is/^r

of the Order of the Garter

Exchequer Augmentation Oi-mce

Vol 57, Rentals and Custiimals of Battle A obey (Camden Society,

Senes 2. vol 41).

Vols T 79-1 84 Copies of Leases Indexed in 49th Report
Vols 495-^515 Inventories of Chnich Goods For details of those

J
printed, see M61y ct Bishop, Btbliographie GSn^ale des

nventaires Imprimis,
The following accounts of other collections of recoids are

nc'cessarily less detailed ~ -

Privy Council Office,—^The registers of tlie Privy Council
are still preserved in that office, umth the exceptwm of a few volumes
which have strayed into other places J. R Dasent has edited for

the Master of the Rolls a senes of volumes contaimng The Acts of
the Privy Council, from 1 542 to 1604 Ihe Proceedings and Ordinances
of the Privy Counml, ro Rick, II ^^3 Henry Vlll

,

editixl for the
Record Commission by Sir N Hams Nicolas, are from documents
m the Cotton MSS and from transenpts made by Uymer from
documents then at the Pells Office.

India Office —^The records of the India Office are preserved
there Complete printed hsts exist for the whole collection, and
the following documents have been published. The First Letter Book
of the East India Company, edited by Sir G Birdwood and W
Foster; Letters received by the East India Company from Servants

in the East, edited by F C, Danvers and W- Foster (6 vols
)

The
itioordd in India may be mentioned here. Each presidency and
each province keeps its own

; and this is the case also with the
smaller subdivisions No printed hs^ appear to exist for any of

the collecticms. The following volumes have been puWished •

Letters, Despatches and other Papers of the Foreign Department of

iM Government of India, edited by O W. Forrest (3 vols

.

Calcutta), Bengal edited by b c. Hill (3 vols. 1903);
and Old Fort WtUiam, edited by C R. Wilson (3 vols , 1906-7).

Ireland

The l^ubhc Record Office of Ii eland was estabiished m 1867 by
the Act 30 & 31 Vict c 7c, when the records ai the vanons
courts of law, all wills proved in Ireland, and certain hnancial
records, ^vere collected mto one building. Uhe State Paper Office

remains a separate, though subordinate, department m one of the
towers of Dublin Castle, whence the papers are only transferred to
the Record Office by special order The Deputy Keeper of the
Irish Record Office publishes yearly reports with appendices. The
most important calendar published m these is that of Fiants or
warrants for the issue of letters under the Great Seal. Henry VIII
to Ehzaboth, contatnod m Reports 7-9# 15-1 S, with indices
for each reign A calendar of the Deeds of Christ Church, Dublin,
IS contained m th» 20th, 23rd. 24th and 27th Reports ihe WiUe
of the diocese of Dubhn down to the year 1800, are indexed under
the names of the testators m the 20th and 30th Reports 1 he
senes of ProcUimattons by the lord lieutenant and council, and by
the crown, which is among the records in the Record Tower of
Dublin Castle, u» catalogued in the 23ra and i24th Reports Of tht
financial records very little has been published In the 35rd Report
there is a good account of the Books of the Treasury and Accounting
Departments fioin the reign of Henry VIIT ScalUrtd entries
from the Pipe Rolls (13 Henry III -33 F^ward I ) are pxmtcd m
the 33rd and 35th~38th R^orts Before the establishment of the
Record Office the Irish Record Commission published a Latin
calendar of the Patent and Clo^ie Rolls from Henry II to Henry VII

,

and an incomplete calendar in English for the' years 5-35 Hcmy
Vin Under tlie authority of the Master of the Rolls a calendar
was published for the ptrkxl Henry VIII to Elizabeth, upon which
some seveie comments will be found m J T Gilbert’s The^nistory . ,

.

of the Public Records of Irclard
An English calendar for the reign of James I was publi^ed by

the Record Commission
,
and a calendar for the years 1-8 Ghari»

I
,
under the authority of tlie Master of the Rolls Two large folio

volumes entitled Lther IDhernte should here be mentioned The
history and contents of this astounding work can be gathered from
its introduction, and fiom an index to it in the 9th Report Jw-
qmsittons post mortem and on attainder, for the provinces of Leinster
and Ulster only, are <lcalt with in the K>eoord Coirimission’s Jnqmst^
konum in officio Rotulorum Concellane Hvbernte asservatarum Reper^
tonum Of strictly 'judicial reccnvls theRecord Office has published one
volume of an admirable calendar of the jushenary RoRs (1*95^1303).

Scotland,

The iccords of the kingdom arc deposited in several places m
Edmburgh The principal rcpoidtory is the General Register
House, at present governcxl by the Act 42 <& 43 Vict. c. 44.
But -certain records of the chancery and all the records of the cohirt

of teinds are in sepaiate ropositoriea A general account of these
records is given m M Uviugstonc's Guide to the Public Records of
Scotland deposited in H M General Register House, Edmburgh, with
appendices describing those contained m other rcpositoncs
Parhamentary—^The Record Commission ol Great Britain

published The Acts of ike Parhameni of Scotland (1124-1707), a
text derived from many sources described m the Introductory
volume

,
The Acts of the fiords Auditors of Causes and Compknnts

(1466-1494), being the proceedings c4 the parliamentary committee
for heanng petitions

;
and The Acts of the Lords of Councti (1478-

1495), being proceedings of a similar boldy

Privy Councti—The register of the Privy Council of Scotland
from 1545 IS m course of publication at the General Register Honsc.

Exchequer— I'he Exchequer Rolls, oorrespondmg to the Great
Roll of the English Exchequer, are bemg printed in full from 2264
at Ibe General Register House

;
xnd the acoonnts of the Treamrer

of Scotland from 1473 are being published at the same office.

Chancery enrolments of letters iSvSued under th« Great
Seal of Scotland aro contafned m twelve rolls aad a scries of
volumes The Record Commission pimtcd these rcgisters m fi^
for the period 1306-1^24; and the General Register House j»

continuing the publication in an abndged form
Court of Chancery —Only tile enrolments of letters under the Great

Seal are transferred to the General Register House
;

the remainder
are preserved m the court of chancery The mo^ important ol
these ore the Retours to Chancery, lo these the omy pnxited
means of reference is tho Inauistitoimm ad capeitom Domini Regis
retomatarum abbreviatio (i6tK and I7tli oenturios), prublished by
the Record Commission.

Local Records

To deal with the municipal and local records of Great Britain
in any detail is quite impossible in this article. Fortunately the
admirable work of C Gross, entitled The Bibliography of Mltnicipal
History (Harvard Histoncal Studies), contains a complete account
of the work done on municipal records up to 1897; While the
Report of the Committee appomted t6 inquire as to the existing
arraqgemeuts for the collection and custody oi local records (1902)
affords a complete view of the questions dealt with by
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Prwaie Colleittons —^The publications of the Historical

Manuscripts Commission are in most cases the only printed means
of reference to private muniments The 17th Report of the
Commission contains an mdex to all the collections of papers so
far dealt with bv them
WhUs —Up to the date of the Probate Act (20 & 21 Vict

c 77) the proving of wills was under ecclesiastical junsdiction,
and the wills themselves were scattered among i>eculiar courts

—

courts of the vaiioiis bishops, and the prerogative court of Canter-
buiy By the passing of the act a general registr\' was established
at Somerset House, to which were transferred all the wills of the
prerogative court of Canterbury and of many of the other registries
i3ut even at the present time there remains much confusion and
uncertainty as to the place of deposit of the wills of any particular
court

;
and for accurate information on this point the inquirer

must be referred to the Handbook to the Ancient Courts of Probate
and Depositories of Wills, by G W Marshall

British Colonies

For the British Colonies the most important records, historically

speaking, are the Colonial Office papers deposited in the Public
Record Office, London

; and those colonics whicli have published
the records relating to their history have usually gone to that
source. In New South Wales, however, there is in the Colonial
Secretary’s office at Sydney a collection of records dating from
1789, which are included in the volumes published by that State
Cape Colony possesses records dating from 1652 ,

G McCall Theal,
historiographer of the colony, has also published important
senes of volumes of documents drawn from the Public K^cord
Office and other European sources Canada has recently cen-
tralized its records, of which a large part so far consists of
transenpts vnadc in Europe For an account see E C Burnett's
List of printed guides to and descriptions of Archives and other
repositories of Historical Manuscripts (American Historical Manu-
senpts Commission Report. 1897) The Dominion Archivist submits
yearly to the Minister for Agriculture a report, m which (in

Appendices) are given many lists and accounts of records

European Countries

In doalmg with Great Britain it has seemed desirable to give
some account of publications dealing with the contents of the
repositories descril^d In the remainder of the article thitf will

not be attempted For the mo<5t part the books mentioned arc
in themselves bibliographies and guides, and do not contain even
abstracts or descriptions of actual documents It is scarcely

necessary to explain that much of the following information is

based on the work of X^anglots and Stem
Austria and Hungary — The records of Austna-Hungary,

Bohemia, and the other states under the same government, arc
still preserved locally There are repositories of government
records at Vienna, Budapest and Prague, and ten provincial
places of deposit Even at Vienna there is nothing resembling
the English Aiblic Record Office

,
the Kaiserhches und kdmgliches

Haus-, Hof‘ und Staatsarchiv contains the papers of the imperial
family and the records of impenal admmistration and of that of

foreign affairs Of other departmental papers those at the
Ministry of War are the most important There is no complete
inventory of all these records At Budapest since 1875 have been
collected the archives of Hungary, Transylvania, Croatia and
the government of Fiume for an account of the records in this

and other Hungarian an<l Transylvanian repositories see Fr
Zimmermann's Vber Archiv in Ungarn ; ein I lihrer durch ungar-
Idndische und stebenburgtsche Archive
- Belgium —The records are numerous and valuable
Sta4e Records comprise all those of the central governments,

of the modem kmgdom, of the governments preceding it and of

the various states such as Brabant, Flanders, Gueldres and
Hainault out of which Belgium was formed They are prcscrv'cd

partly at Brussels as General Records of the Kingdom and partly

m provincial repositories Thus at Ghent are archives of the
county of Flanders, at Li6ge of the principality of that name and
of the duchy of Limburg, at Mons of the county of Hainault, at
Bruges of the liberty of Bruges and other jurisdictions of eastern

Flanders
;
at Namur, Arlon, Hasselt and Tournai are repositories

of less importance . at the same time the repository at Brussels

contains many records of the same kind as those in the provincial
offices and is the chief one of the country

,
the collection there has

been formed from various collections in Belgium combined with
records restored by the Austrian government and other acquisition^-

Archives Promnciales, the records of provincial administrations
since 1794, are placed m the chief towms of each province : each
collection falls into three penods, French (i 794-181 4), Dutch
(1814-1830) and Belgian
Municipal Archives —^The most important are those of Antwerp,

Bruges, Ghent, Malincs, Mons, Toumai and Ypres
The best book of general bibliographical reference for Belgian

records is Pirenne's Btbhographte de Vmstotre de Belgiaue
Denmark—At Copenhagen there has been, since 1889, a cotttral

Record office {Rigsnrchivy conXzSmng all the previouslv existing

collections of records, and receiving those of the vanous ministries
and offices There are also repositories there, and at Odense and
Viborg, for local records, municipal and others The central
office is publishing a senes of inventories of documents in its

charge
France—1 he best general work is Les A rchives de Vhistoire de

France, by Langlois and Stem The administration of the records
is attached to the Ministry of Public Instruction, aelmg through
a commission and inspectors

Archives Nationalcs, m the H6tel Soubise at Pans, are divide<l

into three sections, Histonque, Administrative et Domaniale and
Legislative et Judiciatre, each mcluding subsections distinguished
by letters or groups of letters The classification is by subject,
not necessarily by origin or function

,
but some of the classes,

eg the archives of the Tremor des Charles, the Parliament of Pans
and the Chdtelet^ represent real groups of records with a common
history

Archives des MmisUres—In theory the Archives Nationales
should receive all government office records, except those in

current use * actually several offices retain their own Ihus the
Ministry of Foreign Affairs keeps its archives, divided into
Correspondance politique and Mtmoires et Documents • it also
publisnes senes of Jnventatres analytiques des Archives du Mimstere
des Affaires SirangSres, and Recuetls des instructions donnSes aux
ambassadeurs et nnmstres de France depms les traiUs de Westphahe
jusqu'd la Rivolution fratifaise The Ministries of War and the
Marine likewise possess and administer their own archives

Archives Ddpartementales — Each department possesses a
special office for the custody of its records, which are in many
cases of great importance, consisting partly of the records of the
ancient provincial governments, private documents seized at the
Revolution, muniments of religious houses, &c ,

and partly of
modern administrative records A system of uniform classification

by subjects has been apphed to these, coupled with a rule that
documents having a common history and origin are not to be
separated

,
it is understood that the mtilligence of the archivists

m charge has enabled them to disobey neither of these regulations

For a general view of the arrangement and contents of depart-
mental repositories see Etat ghidral par fonds des archives

ddpaiiemeniales, ancien regime et phiode rholutionnaire (1903),
I and the Inventaires sommaires for the several departments For
the publications of local societies sec Manuel de bibliographic de
Vhistoire, by Ch V Langlois, (1901) p 385 seq

Archives Mumcipales it Communales the value of these
arises largely from their having had an undisturbed history
inventories of most of the collections exist m print (See Langlois
and Stein, op cit pp 278-442 )

Archives Hospitahhes form an important body of records,
for the most part undisturbed For tneir classification, and a
list of the repositories of them, see Langlois and Stein, p 443 seq

,

the many other places in France where records exist are men-
tioned in the same work note, however, that the archives of the
Bastille are now in the Bibhoth^que de VArsenal at Pans Thcie
are m the English Public Record Office seventy-three volumes of

transcripts from French archives, taken partly from the Archives
Nationales (Letters of Henrietta Maria, <5Lc ) and partly from
Archives D^partementales The Record Office Calendar of Documents,
France, edited by J H Round, containing early monastic charters,

IS based on these
Germany —Unfortunately lists of German State archives

(Gehexmes Archtv) are not published. Repositories are very
numerous for tlicir localities, see the Hand- und Addressbuch
der deutschen Archive of C A H Burkhardt (2nd ed

, 1887)
In Prussia, besides the central repository at Berlin, there are
sixteen provincial ones of importance The other kingdoms and
states forming part of the German empire have each their repository,
not always at the capital Some account of their contents will be
found in Langlois and Stem (op cit ) and in Fr. von Loher’s
Archivlehre Grundzuge der Geschichte, Aufgaben und Einrichtung
unserer Archive for the publication of State Records see Dahl-
inann-Waitz, Quellenkunae zur deutschen ^fieschichte , and foi

Prussian archives m particular R Koser’s Uber den gegenwdrtigen
Stand der archivaliscnen Lorschung in Preussen (1900) For the
numerous and valuable records of German towns reference may be
made to the works already mentioned Many of the towns, e g
Cologne, publish volumes drawn from their archives, and even
include in them documents from other sources Of special interest

to Fnghsh students is Konstantin Hbhlbaiim’s work upon the
Hanse towns The Record Office has a volume of tianscnpts
from German archives
Holi and—There is one repository for each of the eleven states

That at the Hague, for south Holland, ser/es also as a centraL>
repository for the whole kingdom. This collection occupies a
special building, and includes the records of Foreign Affairs,

classed under the countries to which they relate, and certain

documents acquired from the collection of Sir Thomas Phillips

There are many printed ana manuscript lists, and access to the
documents is easy This is also the case with the other provincial
archil cs, of which the most important are those at Amheim*
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Hertogenbosch, Groningen, Haarlem, Maastricht, Middelburg
and Utrecht

Town archives are for the most part well preserved. Printed
inventories generally exist, and in some cases, eg at Doesburg,
the archives contain inforniation as to the relations between the
Hanse and England in the 14th century.
Dutch repositories have no administrative inter-connexion

Each archivist reports yearly to the archivist-m-chie£ of the
kingdom, and since 1878 these Verslagen omirettt Rtjks oude
Archteven have been printed
The English Public Record Office has four volumes of transcripts

from Dutch archives
Italy—1 he administration of the public records of the km^^dom

IS attached to the Ministry of the Interior, for which office Signor
Va/10 published (1883) his Relazione suglt archtvi d% state tialtani

I here are seventeen repositories, representing the ancient divisions
of the kingdom. The most important are the following •

—

Florence, containing records of the foreign correspondence of
the dukes of Tuscany and the Florentine republic

Genoa, records of the republic
Milan, records of the duchy, 111 particular the registers called

L*Archtvto Pamgarola
Modena, records of the family of Este
Naples, in particulai the Cancellena Angioma, records of the

Angevin kings of Naples, containing documents relative to their

extensive dominions m Provence, Anjou and elsewhere, for a
bibliographical account of which see Les Archives angevmei» de
Naples ; tiudes sur les regi^tres du Rot Charles by Paul Durneu
Naples also possesses the important Archtvto Farnestano, mainly
records of the duke of Parma, brought there by Charles I of Bourbon
on his accession to the throne of the Two Sicilies in 1 735

Palermo, the records of the island of Sicily

Rome, the most important records of the Archivio di State are
those relating to the papal government which were not tiansfcrrcd
to the Vatican m 1871

iurm, the archives of the house of Savoy, cspeciallv the letters

from envoys at foreign courts, a seiics of very important reports
Venice, the convent det Fran contains probably the most

interesting colUction of records in Italy Rawdon Brown G
Cavendish Bcntmck, and H F l^rown have edited many of the
principal documents relating to England 111 the State Papers
Venetian (Record Office), which aic still m progress The Record
Office also possesses two hundred and ten volumes of transcripts
from Venetian archives, mostly the reports and correspondence
of ambassadors, together with Rawdon Brown’s large collection

of similar materials, mainly originals or early copies (see Report 4O)

J he Vatic in —For the history of the papal arcliivcs the work
of H Brcsslau, Ilandbuch der UrkwifUnlehre fur Deutschland und
Italien (Leipzig, 1889), may be consulted, llic best English
account is contamed m an article in the American llistonral Review
(October 1890), by C H Haskins But certain of the piofaccs

to the Record Olficc Calendar mentioned below may be consulted
,

and the description given by Langlois and Stein {op cit

)

is useful

The Vatican archives have been open to students only since the
year 1881 The chief portion of the collection is that called the
Archivio S^greto, which may be divided into two heads, the original

Archivio Segreto and the archives added to it from Avignon, from
the castle of St Angelo and from special offices such as the Consistory,
Dataria Apostolica, Rota, Secretaria Brevtum, Signatura Gratiae,

Penitentiary, and blaster of the Ceremonies The records of the
congregations of the Index, the Holy Office and the Propaganda
are not usually accessible to students

Since i88i the importance of the archives has attracted to Rome
many bands of students Most European governments have
arranged for the publication of records dealing with their own
countries The classes of documents that have received most
attention arc the Regesta, or registers of bulls and bnefs, issued

by the papal chancery t the Supplicationes, or petitions ,
and the

Nuntiaturae, or despatches received from the nuncios and instruc-

tions sent to them An account of the numerous publications

will be found in the works already mentioned Here it is onlv
possible to mention the English publications The Record Office

in London has published one volume of Petitions, 1 342-1 41 7,

and a Calendar from the Regesta, which covers the penod 1198-1431
Ihe French government is publishing a complete Calendar of the

Reeesta up to the end of the 13th century There arc in the English
PudIic Record Office one hundred and sixty-two volumes of transcripts

from the Vatican archives arranged in two senes

Norway — The records of Norway are preserved at Christiania,

and include a collection of papers of Christian II
,
king of Denmark

^For the contents of the collection, see Diplomatarium Norvegicum,
by Lan^e and Unger (1849-1891) ;

and Norske Rigsregistranter

tildeels % Mddrag, dealing with the i6th and 17th centunes

Portugal—Portuguese royal records are in the monastery of

Sao Bento at Lisbon The collection suffered much dunng the

earthquake of 1755 It includes tHe registers of the Chancery
since the 13th century, and a large number of documents subsidiary
to them In addition to this repository there are collections at

the various ministries
;
from the records of the Ministry for Foreign

Affairs, Borges de Castro, and afterwards Judice Biker, published
their Collecctto dos Tratados • . • entre a Corona de Portugal e as

mats poterUias, There are three volumes of transcripts from
Portuguese records m the English Public Record Office

Russia—The records of the Russian government are distributed

in various repositones in Moscow and St Petersburg At the
former arc preserved the records of the foreign relations of Russia
down to i8oi

,
permission to use them can be obtained from the

Mmister for Foreign Affairs : there are no pnnted hsts, but many
in manuscript At Moscow are also preserved the records of the

Ministry of Justice In vol. xliv. of the Revue histonque (1890)
there is an article by J -J. Chemko and L -M Balffol on Les Archives
de Ven^ire russe d Moscow The records of government offices

at §t Petersburg are not open to studei^ Ihere are minor re-

positories at various provincial capitals, and the records of the Grand
Duchy of Finltind are at Helsingfors There are three volumes
of transcripts from Russian records at the English Public Record
Office

Spain —The nearest approach to a central Record Office for

Spam IS the Archivo General Central, established by a royal ordin-

ance of 1858 at AlcalA dc Henares, near Madrid. The collection
there includes, m addition to the general administrative records of

the kmgdom, valuable historical matter concerning the Inquisition,

the Jesuits, and other subjects There is also at Madrid a n pository
known as the Archive Ilistdrico Nactonal, which contains the archives
of crown lands and suppressed monasteries, with a printed inventory
The remaining records are distributed locally m separate reposi-

tories containing the archives of the old kingdoms Those of

Castile are partly at Simancas and partly at Alcala de Henares
Ihose of Aragon are at Barcelona m the Palacio dc los Condes
Those of Navarre are at Pamplona and difficult of access. The
remainder are of small importance •

In addition to these there arc two collections requiring notice,

the Archivo general de Jndtas at Seville and the papers of the Con-
siilado del Mar at Bilbao

I he English Public Record Office is publishing a Calendar of the
papers relating to England m Spanish and other connected ardiives
The mtroduction to the first volume, edited by C Bergeuroth.
contains a sketch of the records used by him

,
and the senes, under

the successive editorship of Bergenroth, Don Pasquale de Gayangas
and Major Martin Hume, now extends from the roien of Henry VU

I

to the year 1003 The Record Oflice possesses sixt^-livc \olunK‘'
of transcript from Spanish archives
Sweden—The archives have not yet been centralized, and large

collections exist at the various ministnes The most important
records, however, are the Royal Archives (Rigsarchivet), pro
served m the island of Riddarholmen, Stockholm A great many
publications have been based on these there are for instance an
inventory, Middlelanden fran Svenska Rigsarchivet

,
a work liearmg

generally on Scandinavian history, Handlingar rorande Scandin-
nattens histona

,
and the Diplomatarium Suecicum, which is still

in progrtbs The English Record Office has seven volumes of

transcripts Fom the Stockholm archives, with a report
Pnvate collections arc numerous and valuable, and a society for

exploring and publishmg such n cords is supported by the slate,

Switzerland —^The Swiss records are of two kinds ; records of

the confederation, and records of the several cantons. The first

arc m the Bundes-Archiv at Berne, and date from 1798 ,
see General

Repertorium det Aden des helvetischen Centralarchivs tn Bern
/y^-/So^, and Srhwetzertsches Urkunden-Regtster, by B Hidbcr,
vol 11 (Berne, 1877) The Cantonal records, some of them of
very early date, are at the chief town of each canton, and for th«^

most part are provided with manuscript inventories For those
of Gcne\a, sec also Les Archives de Genhie, edited by F Turrettini
and A C Grivel (1877) For the records of tlie Abbey of St Gall,

see Urknndenbuch der Abtei St Galien, edited by H Wartmanne
(1863-1882)

;
and for those of Zuuch, Urkundenbuch der Stadt und

Landschaft Zurich, by P Schweitzer and E Escher (i 8S<>-i 892 )

There are in the Finghsh Public Record Office five volumes of tran-

scripts from the Bundes-Archtv

United States of America
The records, among which transcripts made in England, France,,

and Holland hold an important place, may be divided into : Fed^raL
kept at Washington

,
those m ^ivate collections

,
and State Record^

at the various state capitals The publication and care of all

these arc often tlie work of private bodies subsidized or recognizi d
by government For instance, Federal archives arc now cent^izcd
under the charge of the head of the division of Manuscripts in the
Library of Congress, which office is acquirmg important collections

of the papers of former presidents, and may also have transferre<l

to it depaitmenlal records not in current uso this woik is the
special concern of the histoncal section of the Camcgic Institution

and of the Archives Commission of the Historical Association
The same association explores private collecttons through its Histor-
ical Manusenpts Commission; and ntunerous societies publish
state records Some states, however, have themselves piiolished

American and European documents relating to their histor>*;

and^li|Qntion must be made of the large aeries of American Archives
and Slate Papers published from 1832 onwards by Congress
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Tbct best guide for Federal records is the uork of Lcland and

Valetitine ,
for a general bibliographical work of rcfctrence sexi E C

Burnett's List of Printed Guides^ . . (Historical MSS Coitmission
Report, 1897).

ExtraVaoantta
In various ways records are apt to Wander from their proper

casrtody and to lose their legal charactex* But m spite of Urn loss

the Wstonan is bound to pursue them either into the hands of
private collectors or on to the shelves of some museum No attempt
can be made to discuss private collections or the manuscripts, of

fbreign libraries Even among English libraries it must be sqffitient

to mention the British Museum as the principal destination ol

wandering records Of the collections in that library tlie most
important to the studerrt of records are the Cottonian, the Matletan
and the Lansdowne, all catalogued by the Record Commission

,

tfic Additional, catalogued from time to time as fresh matter
accrues

;
the Egerton, catalogued with the Additional

,
the Shane

and the Stowe, both calahigued No distinction is made beHveen
documents that have been technically " records ” and others
The whole collection is divided tcclmically into Manttsenpts, by
which arc meant volumes, 'ind Charters and Rolls, meaning de-
tached documents To the latter class an Index locorum, compiletl

by H F Ellis and F B BiCkley, has been printed (C G Cr )

RBCORDE^ ROBERT (e. 1510-1558), Webh physician and
mathematician, was descended from a respectable family of Tenby
in Wales He entered the university of Oxford about 1525,
and was elected fellow of All Souls’ College m 1531. Having
adopted medicine as a profession, he went to Cambridge, where

he took the degree of D in 1545. He afterwards returned to

Oxford, wfiere he publicly taught mathematics, as he had done
prior to his going to Cambridge* It appears that he afterwards

went to London, and acted as physician to Edward VI and to

Queen Mary, to whom some of h« books are dedicated He
died in the King’s Bench prison, Southwark, where he was con-

fined for debt, in 1558.

Rccordc published several works upon mathematical subjects,

chiefly in the form of dialogue between mas+er and scholar, viz —
The Groundc of Artes, teachinge the Worke and Practise of Arxth-
meticke, both in whole numbers and fractions (1540) ,

The Pathway
fa knowledge, containing the First Principles of Geometrv
bothe for (he use of Instrumentes Geometncall and Astronomicall,

and also for Projection of Piattes (London, 15S1) ,
The Castle of Know-

ledge, containing the Explication of the Sphere both Ceh shall and
MatenaU, (London, 1556) ;

The Whetstone of Witte, which is

the second part of Anthmekhe, containing the Extraction of Rootes,

the Cossthe Practice, with the Rules of Equation, and the Woorkes
of Surde Numbers (London, 1557) Tins was the first Engli«»h book
on algebra He wrote al*!0 a medical work, The Urinal of Physic

(1548), frequently reprinted Sherburne states that Recorde also

published Cosmographiae tsagoge, and that he wrote a book De
arte faciendt horologium and another De usu globorum et de
statu temporum Recorde's chief contnbutioils to the progress

of algebra were in the way of systomalisJing its notalton (see AlgCbra,
History)

RECORDER, in its original sense, one who sets down or

records. Hence applied to a person with legal knowledge
who was appointed by the ma>or and aldermen to record ”

or keep m mind the proceedings of tlieir court, as well as the

customs of the aty The word is now chiefly used of the

principal legal ofiker of a city or borough having a separate

court of quarter sessions. He must be a barrister of five

years’ standing, appointed by the crown and holding office

during good behaviour, and reccivmg “ such yearly salary,

not exceeding that stated in the petition on which the grant of

a separate court of quarter sessions was made^” as the sovereign

directs (Municipal Corporations Act 1882, s* 163)1 The re-

corder holds, once in ev^sry quarter of a year, or cftetier, it he
thinks fit, a court of quarter-sessions in and for the borough.

He is sole judge of the court,
** havmg cognizance of all crimes,

offences, and matters cognizable by courts of quarter-sessions

for counties in England,’^ except that he may not allow or

levy arty borough rate, or grant licences (s 105). He is not
eli^We to serve in parhament for the borough; or to be an
alderman or councillor, or stipendiary magistrate for the

borot^h, though he may be revising barrister and is eligible to

serve m Parliament except for the borough. He may be

^pointed recorder for two or more boroughs conjointly. He
may, in of siclmess or unavoidable absence, appoint in

|

writing a kaitistcr of five years^ standing^ to act as deputy
;

RECORDER
I recorder fur him. A recorder is ex offteta a justice for the

I

borough.

The recorder of London is judge of the lord mayor’s court,
I and one of the commissioners of the central criminal court.

I
Ills salar> is £4000 a year. He is appointed by the lord mayor
and aldeimen, but by the Local Government Act 188S, 5. 42,

sub-s. 14, after the vacancy next after the beginning of

the act, no recorder may exercise any judicial function unless

he IS appointed by the sovereign to exercise such function.

See Quarter-Sessions, Courts of.

RECORDER; Fipple Flute or English Flute (Fr. fiute-

d-becy flute douce, flute angiatse or flute d neuf trous

,

Ger
Block- or PlockflotCy Schnabelflote, Langflote; Ital. flauto dolce,

flauto diriito), a medieval flute, blown by means of a whistle

mouthpiece and held vertically m front of the performer hkc a
clarinet The recorder only survives in the now almost obsolete

flageolet and in the so-callcd penny-whistle The recordei

consisted of a wooden tube, which was at first cylindrical or

nearly so, but became, as the instrument developed and im-

proved, an mverted cone* The whistle mouthpiece has been

traced in almost prehistoric times in Egypt and other Oriental

countries. The principle of the whistle mouthpiece is based on
that of the simplest flutes without embouchure, like the Egyptian
nay, with this modification, that, m order to facilitate the

production of sound, the air current, instead of being directed

through ambient air to the sharp edge of the tube (or the lateral

embouchure in the modern fiute), is blown through a chink

directly into a narrow channel This channel is so constructed

withm the mouthpiece that the stream of air impinges with

force against the sharp edge of a hp or fipple cut into the pipe

below the channel. This throws the air current into the state

of vibration required'm order to generate sound-waves m the

mam column of air within the tube The mverted cone of the

bore has the effect of softening the tone of the recorder still

further, earnmg for it the name of flute douce. Being so easy

to play, the recorder always enjoyed great popularity m all

countries until the greater possibilities of the transverse flute

turned the tide against it. Ihe want of character which dis-

tinguishes the t.mbre of the whistlc-flutc is due to the paucity

of harmonic overtones m the clang The recorder had seven

holes m front and one at the back for the thumb As long as

the tube was made in one piece the lowest hole stopped by the

little finger was generally made m duplicate to serve equally

well for right- tUid Lft-h^ded players, the unused hole being

slopped with wax Being an open pipe, the recorder could

overblow the octave and even the two following harmonics

(j e. the twelfth and second octave). The holes produced the

diatonic scale, and by means of harmonics and croSs-fingenng

the second and part of a third octave were obtained.

ihe recorder is described and figured by Sebabltati Virdting,

Martin Agncola and Ottmar LuaCinuij# m the i6lh Century, and
by Michael Practortus and Mann McracnnC in the 17th century.
Praetorius mentions eight diflorent sizes ranging from the small
flute two octaves above the coraetto to the great bass* ihe lowest
notes of the large flutes wcae provided with keys enclosed m per*

foratod wooden or brasa cases, which served to protect the mechan-
ism, as yet somewhat primitive; the keys usually had double
touch pieces to suit right- or left-handed players
Ihcre are at least two fine sets oi recorders extant one is pro*

served m ihe Germanisches Museum at NuTeiUberg, (onsistmg of

eight flutes in a case and dating froift th6 I7lh ccntuiy
;

the other
IS the Chester set of four xflth^cnturv instruments, which arte fully

described and illustrated in a paper by Joseph C. Bndgc ‘

The recorder ha& been immoctaluled by Shakespeare m the
famous scene in Hamkt (fl $), which baa been treated from the
musical point of view m an excellent and carefully wntien article

by Christopher Welch, the author of an equally valuable paper,
" The Literature of the Recorder," *

Ihe small whistle-pjpe used to accompany the tabor (Fr galoubet

Ger. Stamentienpfe^] or Schwegel), wkwdi had /out three holes,

belongs to the same family as the recorder, but from its association
with the tabor it acquired distinctive choracterlJi^ficfe (jiee Prt>» and
Tabor) ^ (K. S.)

^ The Chester Recorders " in proc. Mns Assoc ,, JLcmdon, 19OX.
^ " Hamlet ioid the Rcteorder," ibid., I'goz and tS^i
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RECTOR (Lat. for ruler,” guide,” &c., from regerej

**
rule ”), a title given to the bearers of certain ecclesiastical

and academical offices In the Roman empire, after Constan-

tine, the title rector was borne by governors of provmces
subordinate to the prefects or exarchs In the middle ages it

was given to certain secular officials, eg the podcstas of some
Italian towns, but more especially to the heads of the univer-

sities, the representatives and rulers of the umverstias imgts^

trorum et scholanumy elected usually for a very short time.

After the humanistic movement of the Renaissance the stjy Ic

rector was also given to the chief masters of schools containing

several classes, and m some parts of Germany (e,g. Saxony,
Wurttemberg) it is still thus used instead of the more modern
title of Director Rector 1^ also still the title of the heads of

the Scottish universities (Lord Rector), who are elected for

three years, and of the German universities (Rector Magntficus),

m which the office is held for a year by a representative of each

faculty in turn In those German universities where the

rectorship is held by the sovereign (Rector Magnificentissimus),

the acting head is known as Proreetjr Rector” is also the

title of the heads of Exeter and Jancoln Colleges^ Oxford Ihe
heads of all Jesuit colleges arc ‘‘ rtetors

”

As an ecclesiastK al title rector was once loosely used for

rulers of the Church generally, whether bishops, abbots or

parish priests (see Du Cange, Rectores ecclesiarum) The Rectores

Afiostohci Patrimonii were clerics of the Roman Curia charged

with the duty of looking after the interests of the patrimony

of St Peter. The ecclesiastical title rectory however, became
ultimately confined in certain parts of Europe (Poland, Spam
and notablv England) to the office of a priest having a cure of

souls In its English use it is thus synonymous with ** curate
”

in the sense used m the Prayer Book In the middle ages

a large number of rectories were held by religious houses,

which drew the bulk of the tithes and appointed vicars to do
the work. Hence the modern distinction in England between

rectors and vicars A rector is incumbent of a benefice never

held under a monastery, and he receives all the tithes
,
a vicar

(i e ol an ancient hcneflco) draws only such tithes as were left

to the benefice by the religious house which held it On the

suppression of the monasteries the “ great tithes ” were often

bestowed liy the crown on laymen, who, as owning the rectorul

tithes, were and are known as “ lay rectors ” It follows that,

rectories being usually richer than vicarages, the style of
“ rector ” IS in England slightlv more dignified than that of
‘‘ vicar ” In the American Protestant Episcopal Church the

incumbents of churches are called rectors

RECUSANT (from Lat recusare,to refuse), the name,m English

history, given in the x6th and 17th centuries to those persons

who persisted in refusing to attend the services of the English

Church, and particularly to those of the Roman Catholic

faith (see Roman Catholic Church, ^English Law),

REDAN, in fortification, a work of V-sI\ape presenting a salient

angle towards the expected attack The gorge (rear) of a redan

is open. When unsupported by other works, it has the dis-

advantage that its fire is divergent and but few guns can be
brought to bear directly towards the front. Further, both its

faces are usually open to enfilade. Redans were therefore almost

always used in conjunt tion with other works, one of the most
common forms being the lines of redans ” used as field works.

These consisted of lengths of plain trenches facing the front,

with redans at intervals along the Ime. In the present day
the term redan is loosely applied to works merely possessing

sahency, as m tlie case of the celebrated bastions Nos. 3 and 2

at Sevastopol in 1854-55, UKSually called the ** Redan ” and
** Little Redan ” respectively (see Crimean War). The
Redan” was a large work of irregular outline, generally

resembling a redan, but having the salient angle blunted or

rounded olB and the side faces broken into several minor fronts

so a? to obtain a field of fire m naany directions, (See Forti-
fication AND SiEGECRAFT) •

RED BANK, a borough of Monmouth oounty, Nc'v Jerarv

U.S.A., on an estuary known as Nayesmk River» at the Iv ad of

navigation, about 6 m, W. of the Atlantic Ocean, and about

25 m S. of New York City. Pop. (1905, state census) 6263.

Red Bank is served by the Central of New Jersey and the

Pennsylvtinia railways, and by steamboats to New York, and is

connected with the neighbouring towns by electric lines. It is a
residential suburb of New York City and a summer resort In

the winter ice-boating is a popular amusement, and Red Bank
has fish and ovster industries of some importance.

The name Red Bank was applied to this locality as early as

1734, and in 1781 there were several buildings within the limits

of the present borough Red Bank was incorporated as a town
in 1870 and became a borough m 1908^ Near Red Bank was
established in 1843 the North American phalanx, a Fourierite

community, with a capital of about $8000 and ii? memliers,

on about 673 acres
,

it was financially the most successful and
the longest lived of the Founerist phalansteries m America,
but broke up in 1S55 because of internal dissensions, following

a fire whu h destroyed the mills ^

REDBREAST,- or Robin, perhaps the favourite among
English birds because of its pleasing colour, its sagacity and
fearlessness of man, and its cheerful song, even m winter.

In July and August the hedgerow^ of the southern counties of

England are beset with ledbreasts, not in flocks, but each
mdividual keeping its own distance from the next ^—all, how-
ever, on their way to cross the Channel On the European
continent the migration is still more marked, and tlje redbreast

on its autumnal and vernal passages the object of bird-

catchers, since Its value as a delicacy has long been recognized.

Even those redbreasts which stay in Britain durmg the winter

arc subject to a migratory movement. Ihe first sharp frost

makes them change their habitation, and a heavy fall of snow
drives them towards the homesteads for food The redbreast
exhibits a curious uncertainty of temperament m regard to
Its nesting habits At times it will place the utmost confidence

m man, and at times show the greatest jealousy. The nest

is usually built of moss and dead leaves, with a moderate lining

of hair In this are laid from five to seven white eggs, sprinkled

or blotched with light rtd

Besides the British Islands, the redbreast (Moiacilla rubecula

of Linnaeus and the Ertlhacus rubecula of modern authors) is

generally dispersed over the contment of Europe, and is m
winter found m the oases of the Sahara Its eastern limits

are not well determined In northern Persia it is replaced by
a nearly allied form, Erithacus hyreanus, distinguishable by its

' The borough of Reel l^nk should be distinguished from a place
of the same name in Glcucestcr county, N< w Jersey, about 6 m
below Camden, on the Dclaw'arc river, nearly opposite the mouth
of the Schuvlkill river, which was tlic site of Fort Mercer m the
American War of Independence Fort Mercci, with Fort Miffim
(nearly opposite it on an island in the Delaware), prevented the
co-operalion of the British navy with the army which had occupied
IMiiladclphia in September On the 22nd of October Fort Mercer,
held by 600 men under Col. Christopher Greene (1737-1781), was
unsuccessfully attacked by a force of about 2500 men, mostly
H*-ssians, under Col Carl Emil Kurt von Donop, the Hessians
losing about 400 men including Donop, who was mortallv wounded
The British naval force was prevented by the ” Pennsylvania
navy'* under John Hazelwood {c, 1720-1800) from taking part m
tlic attack

,
two Bntish ships were destroyed

,
and the fire from

the American vessels added to the discomfiture of the Hessians.
On the T5th of November Fort Mifflin was destroyed after a five
days" bombardment from batteries on tlic Pennsylvania shore and
from Bnlish vessels m the rear

,
and on the 20th Fort Mercer was

abandoned before Cornwallis's approoch and was destroyed by
the Bntish. Philadelphia was then put in touch wuffi Admir^
Howe's fleet and with New York City Near Red Bank a monu-
ment to Christopher Greene was erected m 1829

•English colonists, m distant lands have applied tho common,
mcknaino ot the redbreast to other birds that are pot ammcdiatcly”
allied to it The ordmary " robin *’ of North Amcnca is a thrush.
Turdui, mtgratprtus (see Fieldfare), and one of the bluebirds
of the same continent, Stalta ^ahs, is in ordinary speech the blue
” robm ”

; the Australian and Pacific ” robins ” of the genus
PeSroeca arc of doubtful affinitv and have not afi c\qn the red
breast

,
the Cape ” robm " is Cossophya cafjra, the Indian robin

Thamnohxa and the New Zealand ** robin Miro,
*^rt IS a very old saying that Vnum arhusinm non «/»/ duos

cor—^ne bush does not hairhour two redbreasts
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more ruddy hues, while in northern China and Japan another

species, E, akahtge^ is found of which the sexes differ somewhat
in plumage—the cock having a blackish band below his red

breast and greyish-black flanks, while the hen closely resembles

the familiar British species—but both cock and hen have the

tail of chestnut-red The genus ErttkacuSy as well as that

containing the other birds to which the name **
robin ” has been

[

applied, with the doubtful exception of Petroectty belong to the
|

sub-family Turdinae of the thrushes (qv), I

REDCAR, a watering-place m the Cleveland parliamentary

division of the North Riding of Yorkshire, England, 8 m N.E
of Middlesbrough, on branch of the North-Eastern railway

Pop of urban district (including the township of Coatham,

1901) 7695. Its long range of firm sands from I ces mouth to

Saltburn, a distance of 10 m., has made it a popular summer
resort. Race meetings are held here on Whit Monday and
Tuesday, and in August Redrar is close to the Cleveland

iron-working district of which the centre is Middlesbrough,

and is in great favour with the large industrial population of

that district.

RBDDITCH, a town in the eastern parilarncntarv division
,

of W’’orccstershire, England, situated on an eminence near

the W^arwickshire border, 15^ m. S. of Birmingham by the

Midland railway Pop of urban district (1901) 13,493 It

IS the centre of a district producing needles and fish-hooks

There are^also motor-engineering works The town possesses

a literary and scientific institute (1850) In the modern church

of St Stephen (1854) are preserved tiles from the former
|

Cistercian abbey of Bordosley, founded in 1138, of which the

site may be traced at Bordesley Park, 2 m N.

REDESDALE, JOHN FREEMAN-MITFORD, Baron (1748-

1830), English lawvcr and politician, younger son of John
Mitford (d 1761) and brother of the historian William Mitfcord,

was born m London on the i8th of August 1748 Having
become a hamster of the Inner Temple m 1777, he WTote

A Treatise on the Pleadings tn Suits in the Court of Chancery by

English Billy a work of great value, which has been reprinted

several times in England and America In 1788 Mitford became
member of parliament for the borough of Beeralston m Devon,
and in 1791 he introduced the important bill for the relief of

Roman ^tholics, which was passed into law In 1793 he

succeeded Sir John Scott, afterwards Lord Eldon, as solicitor-

general for England, becoming attorney-general six years later,

when he was returned to parliament as member for Ea^l Looe,

in Cornwall In February 1801 Sir John Mitford (as he was

now) was chosen speaker of the House of Commons Exactly

a year later, he was appointed lord chancellor of Ireland and
w'as created a peer of the United Kingdom as Baron Redesdale

Being an outspoken opponent of Roman Catholu emancipation,

Redesdale was unpopular in Ireland In February 1806 he

wa*. dismissed on the formation of the mmistry of Fox and

Lord Grenville. Although Redesdale declined to return to

official life, he was an active member of the House of Lords

both on Its politiail and its judicial sides In 1813 he

secured the passing of acts for the relief of insolvent debtors,

and later he was an opponent of the repeal of the lest and

Corporation Acts and of other popular measures of reform.

Redesdale, who was a fellow of the Royal Society and a member
of three commissions on the public records, died on the i6th of

January 1830, In 1803 he married Frances (d 1817), daughter

of John, and earl of Egmont. He took the additional name of

Freeman m 1809 on succeeding to the estates of Thomas Edwards
Freeman. 1

munion m both kinds. On his death, on the 2nd of May 1886,

his titles became extinct. He wrote Thoughts on English

Prosody and Translations from Horace

y

and Further Thoughts

on English Prosody (Oxford, 1859), m addition to various pam-
phlets on ecclesiastical topics.

The earl bequeathed his estates to his kinsman, Algernon
Bertram Freeman-Mitford (b. 1837), a great-grandson of William
Mitford. He had been in the diplomatic service from 1858 to

1873, and had been secretary to the Office of Works from 1874
to 1886 From 1892 to 1895 he was member of parliament for

the Stiatford-on-Avon division of Warwickshire, and he was
created Baron Redesdale m 1902, He was well known for his

writings on Japan, Tales of Old Japan (1871), The Attache at

Peking (1900), &c.

See O J Burke, History of the Lord Chancellors of Ireland (Dublin,

^^79) > J K O' Flanagan, Lives of the Lord Chancellors of Ireland
(1870), Sir T Barrington, Personal Sketches of Hts Oam
(1809) ;

Sir S E Brydges, Autobiography (1834) ; and C Abbot
Lord Colchester, Diary and Correspondence (I ondon, 1861)

REDFERN, a municipality of Cumberland county, New'

South Wales, Australia, adjoining the city of Sydney on the

S S.W. Pop. (1901) 24,282. It is a busy manufacturing centre,

having numerous ironworks, coach factories, boot factories,

printing works, iron and brass foundries, soap factories and
extensive railway works,i

REDGRAVE) RICHARD (1804-1888), English artist, was born
at Pimlico on the 30th of April 1804, and w^orked at first as a
designer He became a student in the Royal Academy Schools

m 1826, and was elected an Associate in 1840 and an Acade-
mician m 1831 (retired, 1882). Ills “ Gulliver on the Farmer’s

Tabic ” (1837) made his reputation as a painter He began in

1847 a connexion with the Government Art Schools which lasted

for a long term of years, and among other posts he held tho^c

of inspector-general of art in the Science and Art Department,
and art director of the South Kensington Museum. He was
greatly instrumental in the establishment of this institution,

and he claimed the credit of having secured the Sheepshanks
and Ellison gifts for the nation. He was also surveyor of the

royal pictures. He was offered, but declined, a knighthood
in 1869 Rcdgra3c was an assiduous painter of landscape and
genre

,
his best pictures being “ Country Cousins ” (1848) and

“ The Return of Olivia” (1848), both m the national collection,
“ The Sempstress ” (1844), “ Well Spring in the Foicst ” (1865)
He died on the 14th of December 1888.

See the Memoir by F M Ktclgrave, 1891,

REDLANDS) a city of San Bernardino county, in southern

California, U S.A., 67 m. (by rail) E of Los Angeles Pop

(1900) 4797. It is served by the Southern Pacific and the

Atchison, Topeka & Santa he railways and by mterurban
electric lines The city lies at an altitude of 1350-1600 ft, at

the eastern end of the San Bernardino Valley, surrounded on
three .sides by mountains To the cast Grayback (11,725 ft)

and San Bernardino (11,600 ft ), to the south-east San Jacinto

(10,805 ft ), and to the north-west Cajon Pass (4119 ft
)
ami San

Antonio, or Old Baldy (10,142 ft ), are conspicuous landmarks
'I he city IS a well-known tourist and health resort, with beautiful

drives Canyon Crest Park (Smiley Heights) contains about

300 acres, and Prospect Park 50 acres. The city has the

A. K Smiley Public Llbrar)^ the gift of A. K. Smiley, and
IS the seat of the University of Redlands (Baptist

;
co-educa-

tional), incorporated in i<)07 and opened m 1909. Redlands is

one of the most famous orange-growing and shipping centres

of California
,

it also ships other citrus fniits, olive oil, barley,

His only son, John Thomas Freeman Mitford (1805-1886),

succeeded to the title. In 1851 he was chosen chairman of

committees in the House of Lords, a position which he retained

until his death, and m 1877 he was created earl of Redesdale.

His chief interest was reserved for ecclesiastical questions,

and he won some repute as a Protestant controversialist. He
assisted to revive C6nvocation in 1853 ;

was an active opponent

of the disestablishment of the Irish Church ;
and engage(| in

controversy with Cardinal Manning on the subject of com-

1

wheat and stone. Olive oil and jam, marmalade and preserved

fruits are manufactured. There are electric power plants in

the mountains (three in Mill Creek Canyon and two in Santas
Ana Canyon). A settlement called Lugonia w^as established

within the limits of the present city m 1874, but Redlands dates

I

from 1887, when it was settled by people from New England,
and was chartered as a city?

REDMOND) JOHN EDWARD (1851 > ), Irish politician,

son of W. A. Redmond. M.P., was born at Waterford in 1851,
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He was educated at Trinity College, Dublin, and was called

|

to the bar at Gray’s Inn in 1886, and subsequently to the Irish

bar, though he never practised. He was a clerk m the vote

office of the Hou^e of Commons before he entered parliament
m i88i as member for New Ross. From 1885 to 1891 he
represented North Wexford As party whip he rendered great

service to the Irish members by thorough grasp of the

procedure of the House. At the time of the rupture of the Irish

party consequent on the Parnell scandals, Redmond was the
most eloquent member of the minority who continued to

recognize his leadership, and in 1891 he became the accredited

leader of the Parnellites. In 1900 the two Nationalist parties

were amalgamated under his leadership. He contested Cork
unsuccessfully in 1891, but was elected for Waterford, where
he w'as re-elected in 1906 (For the political events under his

leadership of the Irish parliamentary party up to 1910, see

Ireland. History
y English History and allied articles.)

REDON, a town of western France, capital of an arrondisse-

ment in the department of Ille-et-Vilaine, m S.S W. of

Rennes by rail Pop (1906) 5170 Redon is situated on the

right b*\nk of the Vilaine, above the confluence of the Oust and
on the canal from Nantes to Brest The Church of St Sauveur,

formerly belonging to an abbey, has a Romanesque central

tower, square in form but mih rounded angles. A fine tower

of the 14th century with a stone spire stands isolated from the

church, from which it was separated owing to the destruction

ol part of the nave by fire in 1782. The choir, with ambulatory
and radiating chapels, foims one of the most remarkable
examples of 13th-century architecture in Brittany. The abbey
has been converted into an ecclesiastical college. Some 16th-

century timbered houses have interesting carvings The
industries include the manufacture of emery and polish, agri-

cultural implements and boat-building, tanning, ])rewing and
fiour-milling. The port is accessible at high tides for vessels

of 600 to 700 tons Redon grew up round a monastery founded
in the first half of the oth century. In the 14th century Jean
de Trcal, one of the abbots, surrounded the town with walls,

of which a remnant is still to be seen

REDONDA, an island in the British West Indies It is a

dependency of Antigua, and lies 25 m. S W. of it, m 25"^ 6' N
and 61® W. Pop (1901) 120 It is a rocky mountain,
rising abruptly from the sea to a height of 1000 ft

,
and

has an area of J sq m It is valuable for its phosphate of

alumina (discovered in 1865), of which 7000 tons are exported
every year to the United States

REDONDELA, a town of north-western Spam, in the pro-

vince of Pontevedra
, 7 m N K of Vigo, m a bend of the Vigo

estuary, and at the junction of the Tuy-Vigo and Vigo-Ponte-
\edra railways Pop. (1900) 10,843. river is only acces-

sible for small coasting vessels , it is the headquarters of a

prosperous fishing industry In the neighbourhood are ruins

of several medieval castles, and the fine hall of the Marquess
Vega de Armijo.

REDOUBT (Fr. trdoutCy from Med I^t reductuSy a place of

ictreat, refuge, reducere, lead back, retire
;

the intrusive b is

due to the O. Fr. redoubter, to fear, Lat. dubttarcy to doubt), a
term in fortification for a small closed work of plain trace,

generally used in conjunction with lines of infantry trenches

(see Fortification and Siegecraft). The term reduit
”

(Fr. redmt), often confused with redoubt,” is only used for a
keep or interior refuge for the garrison of a larger work, corre-

''ponding, on a small scale, to the citadel of a fortress.

RED RlVra, the name of two American rivers, one emptying
into the Mississippi near its mouth, and the other emptyincr into

Lake Winnipeg.
The Red River, sometimes called the Red River of

Louisiana, is the southernmost of the large tributaries of the

Mississippi It rises in northern Texas, in the northern part

of the Staked Plains, or Llano Estacado, flows E by S. m Texas,
between Texas and Oklahoma, and td Fulton, in south-western

Arkansas, there turns S.£. and continues in a general south-

easterlydirectionthrough Louisianato the bankof the Misstssippi^

where it discharges partly into the Mississippi and partly into

the Atchafalaya. Its length is estimated at 1200 m or more ;

its drainage basin has an area of at least 90,000 sq m.
;
and its

discharge ranges from 3500 cub ft to 180,000 cub ft per second

It is somewhat saline m its upper course, and in its middle and
lower course is laden with a reddish silt from which it takes its

name. From an elevation on the Staked Plains of about

2450 ft
,
the river plunges into a canyon which is about 60 m

long and has nearly perpendicular walk of sandstone and
gypsum formation 500 to 800 ft. high. Immediately below the

canyon the river spreads out over a broad and sandy bed and
flows for about 500 m. through a semi-arxl plain It narrows

on entering the alluvial bottom lands, through which it pursues

a sluggish and meandering course for the last 600 m. At high

stages, from December to June, it is contmually shifting its

channel m this part of its course, by eroding one bank and
making deposits on the other, and as the upper portion is densely

wooded the falling trees, unless removed, become an obstruction

to navigation In 1828 the trees which the nver had felled

formed the great “ Red River raft ” extending from Logg>
Bayou, 65 m below Shreveport, Louisiana, to Hurricane*

Bluffs, 27 m above Shreveport. Congress began in that yeai

to make appropriations for the removal of the raft, and by 1841

Henry M. Shreve had opened a channel. The river was neglected

from 1857 to 1872 and another raft, 32 m. in length, foimed above

Shreveport. A channel was opened through this in®i872~73,

and the complete removal of the obstruction a few years lattr

so improved the drainage that a large tract of waste land was
reclaimed In its course through Louisiana the river has built

up a flood-plain with silt deposits more rapidly than its tribu-

taries, with the result that numerous lakes and ba3^ous have
been formed on either side, and Cypiress Bayou was so flooded

that boats plied between Shreveport, Louisiana and Jefferson

Texas, 45 m apart
,
but with the improvement of the river these

lakes have become shallow or dr) For the improvement of

navigation here not only the removal of snags is necessary, but

there must be dredging, closure of outlets, building of levees to

narrow and deepen the channel, and revetment works to protect
• the banks The cost of these works has been great (up to Jul)

1909 more than $2,360,000 below Fulton, Arkansas, and more
than $215,000 above Fulton), but they have rendered the river

navigable, except at very low stages, by vessels drawing 3 ft of

water from its mouth to Fulton, Arkansas a distance of 508 6 m
,

and at the highest stages,' in March and April, it is navigable
! to Denison, Texas, 292 m farther up The Ouachita and
Black (one river), which is the principal tributary of the Reel,

joins it near its mouth and is navigable at high stages to Arka-
delpbia, Arkansas

, and m 1910 a system of nine locks with

movable dams was under construction by the Federal govern-

ment for the purpose of securing a channel ft deep at all

stages to a point 10 m. above Camden, Arkansas, a distance of

360 m
During the Civil War, in March and April 1864, Major-General

Nathaniel P. Banks conducted a combmed military and naval
expedition up the Red River in an attempt to open a Federal

highway to Texas but on the 8th of April the vanguard of his

army was repulsed with heavy loss at Sabine Cross-Roads bv

the Confederates under Lieut.-General Richard Taylor and
the expedition was abandoned

;
the gunboats commanded by

D D. Porter were held above Alexandna by the lowness of

j

the river, but it was flooded by a hiimcdly built dam, and thej

escaped

See R B Marc)*^ and G. B McClellan, L xploration of the Red River
of Louisiana (Washinrton, 1853), and the annual Reports of the
Chief of Engineers of the U S Army

2. The Red River, commonly called the Red River of the

North, rises in the lake region of western Minnesota, not far from
the headwaters of the Mississippi, flows north between Minnesota
and North Dakota, continues northward through the Canadian
province of Manitoba, and discharges into Lake Winnipeg
It has.cut a gorge 20-50 ft. deep through clay deposits through-

' The range between low water and high water at Fulton 3s 35 65 ft.
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out the greater part of its course , it drams a region that is

famous for the production of wheat ; and much water power has
been developed on its tributaries. The United Sta.tes govern-
ment has improved its chxmne’ from the Internationa] boundary
to Breckennclgc, Minnesota, a distance of 395 5 m ^ and occoskmi-

ally the water reaches a height which permits small steamboats
to ascend its S.W. branch to Lake Traverse and from there to

descend the Minnesota river to the Mississippi.

RED RIVER SETTLEMENT, a Scottish colony founded in

i8ix near the present city of Wmnipeg by a philanthropic

Scottish nobleman. Lord Selkirk, who at that time controlled

the Hudson’s BayiCompany. Quarrels soon arose with the

French and half-breed employes ol the North-West Fur Company,
and were fostered by its officials. On June 19, i8r6, m a

fight between the rivals, Governor Semple of the Hudson’s
Bay Company and twenty of his twenty-seven attendants were
killed, an affair known as the B«ittle of Seven Oaks New
settlers were sent by Selkirk, and founded the village of Kildonan,

now part of Winnipeg In iSai the rival companies united,

and m 1836 repurchased from Selkirk’s heirs all rights to the

territory. In 1831 and m 1835 two forts, known as Lower and
Upper Fort Garry, were built to command the junction of the

Red and Assinihoine rivers, and around them grew up a mixed
population of Scots, French and Indians, Ihc purchase in

1869 of the territorial rights of the Company by the Dominion
of C^iiac]^ led to a rebellion, and the setting up of a provisional

government under I^uis Kiel, which was dispersed by a force of

British regulars under Colonel (later Lord) Wolseley.

Sec Canada ,
al$o Georga Bryot', Remaykahle Htstory

q/ tiie Hudson's Hay Company (1900).

REDRUTH, a market town m the Camborne parliamentary

division of Cornwall, KngUnd, 17 m E N.E of Penzance, on
the Great Western iradway Pop. of urban district (1901)

10451 It lies high, on the northward slope of the central

elevation of the county, with iMre rocky moors to the south.

It IS the chief mining town in Cornwall, and the bulk of the

population is engaged m the tin mines or at the numerous tin-

streaming works The parish church of St Uny, of which only

the tower is ancient (Perpendicular), stands outside the town to

the west, at the foot of a rugged hill named Cam Brea On the

summit of this hill, besides a monument (1836) to Lord de
Dunstanville and a small ancient castle, various prehistoric

remams are traceable A museum attached to the science and
art schools and a miners’ hospital are notable institutions in

Redruth A large quantity of the tin is sold by public auction

at the mining exchange, the sales being known as tin-ticketings.

There are manufactures of safety fuses, breweries, iron foundries

and railway works. Tramways serve the neighbouring mines
and the small port of Portreath on tb© north coast.

RED SEA, a narrow strip of water extending S.S.E from
Suez to the Strait of Bab el-Mandeb m a nearly straight line,

and separating the coasts of Arabia from those of Egypt, Nubia
and Abyssinia Its total length is about J200 ro

,
and its

breadth vanes from about 250 m in the southern half to

13(0 m m 37® 45' N, where it divides into two parts, the

Gulf of Suez and the Gulf of Akaha, separated from each other

by the peninsula of Sinan

'fhe Gulf of Snez is shallow, and slopes r^larly down to

thfc northern extremity of the Red Sea basin, which has a

De ihM
niaximum de^h of 640 fathoms, and then over a

^ shoal of do fathoms goes down to 1300 fathoms in

22® 7' N. The Gulf of Akaba is separated from the Red Sea by
a submarine bank only 70 fathoms from the surface, and in

38® 39’ N. and 34® 43' E. it attains the depth of 700 fathoms.
South of the 1200-fathom depression a r^dgo rises to 500 fathoms

in the loititudc of Jidda, and south of this again a snnilar depres-

sipn goes to 1199 fathoms. Throughout this northern part,

i.e. to the bank^ of ^akm and Fansan m ^o® N*, the xoo-fathom
line keeps a belt' of coral reef close mshore, but m lower

latitndei*; the shallow coral region, 300 m^ long 70 to 80 m.
gcrofis,,exte?ids fwtlw ^d farther seaward, vmtikm the latitude

Hodec^ the deep,channel (marked by the loo-fathom, line) is

only 20 m. broad* all the rest of the area bemg dangerous tc

navigation, even for small vessels. In the middle of the gradu-

ally narrowing channel three depressions are known to exist

;

soundmgs m two of these are : iiio fathoms in 20° N. and 89c

fathoms in 16® N.^ a little to the north of Massawa To the

north-we&t of the volcanic island of Zebayir the depth is less

than 500 fathoms ; the bottom of the channel rises to the 100-

fathom line at Hanish Island (also volcanic), then shoals to 45
fathoms, and sinks again in about the latitude of Mokha m a

narrow channel which curves westward round the island of

Penm (depth 170 fathoms), to lose itself in the Indian Ocean
lhi6 western channel is 16 m. wide in the Strait of Bab el-Mandeb

;

the eastern channel of the strait is 2 m. broad and 16 fathoms
deep.

Murray estimates the total area at 158,750 sq m, and its

volume at 67,700 cub m
,
giving a mean depth of 375 fathoms

Karstens gives the area at 448,810 sq kilometres

(130,424 sq geographical m ) and the volume at votum
206,901 cub kilometres (32,413 cub. geographical mean

m.), which gives a mean depth of 252 fathoms.

Both these computations, however, were made before the date

of the Austrian explormg expeditions (1896-98) Bludau’s

measurements give the total area draining to the Red Sea
at about 255,000 sq geographical m. Krumincl’s more
recent calculations (see Ocean) give values somewhat higher

than those of Karstens.

Ihe Red Sea is formed by a line of fracture, probably dating
from Pliocene timus, crossing the centre of a dome of Archean
rocks, on both flanks of which, in Egypt and Arabia, _
icst Sccondaiy and Tertiary deposits Inc gianite rocks
forming the core of the dome aj^ear at the surface on the
Red Sea coast, at the western end of the transverse line of heights
crossing Nejd Along the hnc of fracture traces of volcanic activity
are frequent

,
a gioup of volcanic islands occurs in 14*^ N , and on

Jcbcl Tcir, farther north, a volcano has only recently become
extinct Ihe margin of the Red Sea itself consists, on the Arabian
side, of a stnp of low plain backed by ranges of barren hills of coral
and sand formation, and here and there by mountains of consider-
able height Ihc greater elevations are tor the moot p*u:t formed
of limestones, except m the south, where they arc laigely volcanic
The coasts of the Gulf of Akaba are steep with numerous coral
reefs on both sides. On the African side there aro m the nortli

wide stretches of desert plain, which towards the south nse to
elecated tabk lands, and ultimately to the mountains of Abyssinia
T he shores of the Red Sea are little indented

,
good harbours are

almost wanting m the desert regions of the north, while in the
south the chief inlets arc at Massawa, and at Kamaran, almost
directly opposite. Coral formations aro abundant

,
immense

reefs, c)oth barrier and fringing, skirt both coasts, often enclosing
wide channels between the iccf and the land The reefs on the
eastern sido are the more exlensive

;
thev occur in places as much

as 25 m from the land. It has long been known that the whole
Red Sea area w undergoing gradual elevation, and much has been
done m recent years in investigating tlio levels of raised beaches
found m different localities

In the northern part, down to almost 19® N , the prevailing

wmds are north and north-west Ihc middle region^ to 14®-!6® N
,

has vanablo winds in an area of low barometric pres-
sure, while in the southern Red Sea south-east and
east wmds prevail From Jime to August the nortli-

west wind blows over the entire area
,

in September rt retreats

again as far as r6® N . south of which the winds are for a lime
vanabJe. In the Gulf of Sue* the westerly, or Egyptian," wind
occurs frequently during winter, sometimes blowing with violence,

and generally accompanied by fog and clouds of dust Strong
north-north-east winds prevail m the Gulf of Akaba during the
greater part of the year

;
they are weakest in April and May,

sometimes givmg phac© at that season to southerly breezes. The
lugh temperature and great rtlaiivo humidity make thcc aununer
climate of the Red Sea one of the most disagreeable in the world
The mean annual temperature of the surface waters near the

head is 77® F.
;

it nsf»s to 80® in about 22® N , to 84® in 16^ K ,

and drops again to 82® at the Strait of Bab d•^^Candebl _
Daily variations of temperature are observable to

depth of over 50 fathoms Temperature is, on the
whole, higher near the Arabian than the Egyptian side, butM
everywhere dimuimhes with increase of depth and latitude* dbwn
to ^o- fathoms from the surface

;
bekiw thus depth a umform

constant temperature of 70*7® F is observed throughout. In the
Gulf of Suez temperature^ relatively Tqw, falling rapidly from
south to north The waters of the Gulf of Akaba are warmer
towards the Arabian than iSae Sinai coasts

;
a uniform temperature

of la observed at all depttuir below 270^ latbomsu
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The salinity of the wateis is relatively great, the highest re-

corded being 42*7 per mille (Gulf of Suez), and the lowest 36.2
(i^enm naibour) Ihc distribution is, speaking

saututy* generally, the opposite to that of temperature
,

salinity
increases from the surface downwards, and from the south north-
wards, and it IS greater towards the western titan the eastern side
This statement holus good for the Gulf of Suez, m which the \/atcr
LS much salter than m the open soa

, but m the Gulf of Akaba
the distribution is exceedingly uniform nowhere differing much
from an average of 40.6 jier mille

The movements of the waters are of great irregularity nnd com-
plexity, rendeiiug navigation difficult and dangerous Two

- features stand out with special distinctness the cx-
change of water between the Red Sea and the Indian

’ Ocean, and the tidal streams of the Gull of Suez
From the observations of sahnity it is inferred that a surface
current flow inwards to the Red Sea m the eastern channel ot the
Strait of Bab el-Mandcb, while a current of very salt water flows
outward to the Indian Ocean, through the western channel, at a
depth of so to 100 fathoms from the surface In th<’ Gulfs of Suez
and Akaba, almost the only part of the Red Sea in which tidal
phenomena arc well developed, a sharply defined tidal circulation
IS found Elsewhere tlie surface movements at least arc con ti oiled

by the prevailing winds, which give rise in places to complex
transverse " currents, and near the coast are modified by the

channels enclosed by the coral reefs Dunng the prevalence of
fchc north and north-west winds the surface level of the northern
part of the Red Sea is depressed by as much as 2 ft The great
evaporation goingon from the surfare probably causes a slow vertical

circulation in the depth, the salter colder waters sinking, and
ultimately escaping to the Indian Ocean. Extensive collections
of the deposits forming the bed were made by the expeditions
of the Austiian ship “PoU" (1S9O and 1898) These were analysed
bv Dr K Natterer, whose conclusions, however, have been disputed
by a number of other investigators The zoological collections
of the “Pola** expeditions show that certam well-defined districts

arc extremely rich m planlctoa, while others arc ccrrespondmgly
poor

,
and it appeals that tlie latter occur in districts surrounded

by currents of relatively low temperature, while the richer parts
arc where the movements of wafer are blocked by irregulanlies

m the coast line.

AuTHORiriBfc. — A Issel, Morfologia e genest del Mar Rosso
Saggio di Paleogeografia, Congresso Geogr Ital (Florence, 1899),
"Die Korallenrifte der bmai- Halbiusel,'* Abhandl Math ~phy^
Gesell Wtss

,

vol xiv (Leipzig, 1888), Meteorological Charts cf

the Red Sea (Meteorological Office, 1895), Report of the Voyage
of the Rui»sian Corvette “ VtHaz*' (1889), '"Benchte der Commis-
sion fur oceanographische Forschungen," 6th seiics, 1898, in vol
I.XV of the Denkschriften der K K Akademie der

schaften (Vienna), also various notes and preliminary r^orts in

the SitBungsbenchte of the Vienna Academy of Sciences, Report of
the Voyage of H M S Challenger

”
Oceanic Circulation,” p 30,

J. Haun, Khmatologte (1897). m. 76 (H N D)

REDSHANK* the usual name of a bird—the Scolopax cdidrts

of Linnaeus and Totanus caUdris of modem authors—so called

in English from the colour of the bare part of its legs, which,

being also long, are conspicuous as it flies or runs. In suitable

localities It lb abundant throughout the greater part of Europe
and Asia, from Iceland to China, mostly retiring to the south-

ward for the winter, though a considerable number remain

dunng that season along the coasts and estuaries of some of the

more northern countries Before the great changes effected by
dramage in England it was a common species m many distncts,

but at the present day there are very few to winch it can resort

for the purpose of reproduction. The body of the redshank is

as big as a snipe's, but its longer neck, wings and legs make
it appear a much larger bird Above, the general colour is

greyish-drab, freckled with black, except the lower part of

the back and a conspicuous band on each wing, which are white,

while the flight-quills are black, thus producing a very har-

monious effect. In the breeding season the back and breast

are mottled with dark brown, but in winter the latter is white.

The nest is generally concealed m a tuft of rushes or grass, a

little removed from the wettest parts of the swamp whence the

bird gets its sustenance, and contains four eggs, usually of a
reiher warmly tinted brown with blackish spots or blotches

,

but nobrjef description can be given that would point out their

differences from the e^$ of other birds, more or less akin, among
which, tjaose of the lapwing especially, they are taken

and fM a ready sale. •

The name RedfeKank^ prsflioed by eome »©pithct ais Black, Dusky
or Sfidttcd, bhf -also been appHiCd to 'a largw bat allied apecies—

the Tetanus fusous of ornithologists. This is a much less common
bird, and in Great Bntain as wcU as the greater part of Europe it

only occurs on its passage to or from its breeding-grounds, which
arc usually found south of the Arctic Circle, and differ much from
those of Its congeners—the spot chosen for the nest being nearly
always in the midst of forests and, though not in the thickest part
of them, often with trocs on all sides, generally where a fire has
cleared the undergrowth, and mostly at some distance from water
This peculiar habit was firo-t ascertained by Wolley in Lapland m
1853 and the following year The breeding-dress this bird assumes
IS also very remarkable, and seems (as is suggested) to have some
correlation with the burnt and blackened surface interspersed with
white stones or tufts of lichen on which its nest is made—for the
head, neck, slioulders and lower parts arc of a deep black, con-
trasting vividly with the pure white of the l;hck ancf rump, while
the legs become of an intense crimson At other times of the year
the plumage is very similar to that of tlie common redshank, and
the legs are of the same light orange-red (AN)
REDSTART, a bird well known in Great Britain, in many

parts of which it ls called firetail—a name of almast the same
meaning, since start ” is from the Anglo-Saxon steort, a tail

This beautiful bird, Ruttalla phoenicuruSy returns to il^gland

about the middle or towards the end of April, and at once takes

up Its abode m gardens, orchards and about old buildings,

when Its curious habit of flirting at nearly every change of

position its brightly-coloured tail, together with the pure white

forehead, the black throat, and bright bay breast of the cock,

renders him conspicuous, even it attention be not drawn by his

lively though intermittent song The hen is much morf plainly

attired
, but the characteristic colounng and action of the tail

pertain to her equally as to her mate The nest is almost
always placed in a hole of a tree or building, and contains from
five to seven eggs of a delicate greenish blue,occasionally sprinkled

with faint reil spots. The young on assuming their feathers

present a great leserablance to those of the redbreast {qv)
at the same age

;
but the red tail, though of duller hue than m

the adult, forms even at this early age an easy means of dis-

tinguishing them The redstart breeds regularly in all the
counties of England and Wales It also reaches the extreme
north of Scotland

; but in Ireland it is very rare It appears
throughout the whole of Europie m summer, and is known to

winter m the interior of Africa Several very nearly allied

forms occur m Asia ; and one, /?. auroreay m Japan.
A congeneric species which has received the name of black

redstart, Ruiialla titys,^ is very common throughout the greater

part of the continent of Europe, where, from its p>artiahty for

gardens in towns and villages, it is often better known than the

preceding species. It yearly occurs m certain parts of England,
chiefly along or near the south coast, and curiously enough
dunng the autumn and winter, smee it is m central Europe only

a summer visitor, and it has by no means the high northern

range of /?. phoentcurus. The males of the black redstart seem
to be more than one year m acquiring their full plumage (a rare

thing ig Passerine birds), and since they have been known to

breed m the intermediate stage this fact has led tp suph birds

being accounted a distinct species under the name of R catru,

thereby pierplexing ornithologists for a long while, though now
almast all authorities agree that these birds are, m one sen^e,

immature
More than a dozen species of the genus Ruiialla have been

described, and the greater number of them seem to belong to the
Himalayan sub-region or its confines. One very pretty and
interesting form is the R, tnoussieri of Barbaiy. wh^oh allies the
redstart to the stone-diats (see Wh?;axear), and of late ^pme
authors have included it in tliat genus In an opposite diiection

the bluethroats, apparently nearer to the redst^ts than to any
other type, are placed in the genus Cyaua^tUa, containing two
or three distinguishable forms

:
(i) C. suectea, with a bright

bay spot m the middle of its clear blue throat, breeding in

Scandmavia, Northern Russia and Siberia, land wmtering pi

Abyssinia and India, though rarely appearingm the intermediate
countries, to the wonder of aW who teve studied the migration

^The orthography of the specific term would seem to be Utts
{Ann ^at History^ s«r. 4, x. p. 1227), a word pomblv conaate with
the first syllable of titlark ana titmduae
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of birds

j (2) C. leucocyaneay with a white instead of a red

gular spot, a more Western form, ranging from Barbary to

Germany and Holland
; (3) C. wolfi, with its throat wholly

blue—a form of comparatively rare occurrence. The first of

these IS a not Infrequent, though very irregular, visitant to

England, while the second has appeared there but seldom, and
the third never, so far as is known. The redstarts with their

allies mentioned in this article belong to the subfamily Turdinae
of the thrushes {q ».).

In America the name redstart has been bestowed upon a bird
which has some cunous outward resemblance, both in looks and
manners, to that ol the Old Country, though the two are in the
opinion of some sysrcmatists nearly as widely separated from each
other as truly Passenne birds well can be The American redstart
IS Setophaga ruHctUa, belongmg to the purely New-World family
Mniotiltidae, and to a genus which contains about a dozen species,

ranging from Canada (m summer) to Bolivia (A N )

RED WING, a city and the county seat of Goodhue county,

Minnesota, USA, on the W bank of the Mississippi river,

near the head of Lake Pepin, about 40 m. S.E. of St Paul.

Pop. (1905, state census) 8149, (1910, U S. census) 9048.

It IS serv^ by the Chicago Great Western and the Chicago,

Milwaukee & St Paul railways. Red Wing is the seat of the

Lutheran Ladies' Seminary (1894) and the Red Wing Theological
Seminary (Lutheran, 1885), and in the vicinity is the State

Training School for Bo>s and Girls, originally the Minnesota
State Reform School In the citv are the Carnegie-Lawther
library, a Federal building, a municipal theatre, the T, B.
Sheldon Memorifil Auditorium, in connexion with which is a
School of Music, a Y.M.C A building, a City Hospital, St John's
Hospital (1902) and an old ladies' home. Red Wing is an
important wheat market and shipping point

In 1695 Le Sueur built a post on Prairie Island, in the Mis-
sissippi, about 8 m. above the site of Red Wing, for the purpose,

according to Charlevoix, of interposing a barrier between the

warring Dakotas and Chippewas; and m 1727 Rene Boucher
built on the shore of Lake Pepin a fort which, after various

vicissitudes, was almndoned in 1753 An Indian village occu-

pied the site of Red Wing probably for many years before

the arrival of the first whites, two Swiss missionaries, Samuel
Denton and Daniel Gavin, who maintained a mission here m
1837-46. In 1848 another mission was established by the

American Board Red Wing (named from an Indian chief)

w^as platted in 1853 and was chartered as a city in 18^7
REDWING (Swed. Rodvtn^e, Dan. Roddrossel, Ger. Rot-

drossfly Du Koperwtek), a species of thrush (q v ), Turdus tltacuSy

which is an abundant winter visitor to the British Islands,

arriving m autumn generally about the same time as the fieldfare

{q r )do€S. This bird has its common English name ^ from the

sides of its body, its inner wing-coverts and axillaries being of

a bright reddish orange, of which colour, however, there is no
appearance on the wing itself while the bird is at rest,^nd not
much IS ordinanly seen while it is in flight In other respects

it is very like a song-thrush, and indeed in France and some
other countries it bears the name mauvis or mavis, often given

to that species in some parts of Britain
;

but a conspicuous
white streak over the eye at once affords a ready diagnosis.

The redwing breeds m Iceland, in the subalpme and arctic

districts of Norway, Sweden and Finland, and thence across

Northern Russia and Siberia, becoming scarce to the eastward
of the Yenisei, and not extending beyond Lake Baikal. In
winter it visits the whola of Europe and North Africa, occa-

* Many old writers assert that this bird used to Ix' known m
Englantf as the " swmcpipc **

;
but, except m books, this name

4oe8 not seem to survive to the present day. Inhere is no reason,
however, to doubt that it was once in vogue, and the only question
is how it may have arisen. If it has not been corrupted from
the German Weindrossel or some other similar name, it may refer
to the soft mward whistle which the bird often utters, resembling
the sound of the pipe used by the swineherds of old when collecting
the animals under their charge. Another form of the word (which
may, however, be erroneous) ih " windpipe " “ Whindle ”

anc’
wheenerd ’* have also been given as old English names of this

bird (Hart Miscellany, rst ed , li p 558), and these mav be lefenrd
to the local German Wetndrustle and IVtnsfl,

sionally reaching Madeira, while to the eastward it is found at

that season in Persia, and, it is said, at times in the north-

western Himalayas and Kohat. Many writers have praised

the song of this bird, comparing it with that of the nightingale

(^.v.) ;
but herein they seem to have been as much mistaken

as in older times was Linnaeus, who, according to S. Nilsson

(Orn Suectea, 1 177, note), failed to distinguish m life this

species from its commoner congener T. musuus. Its nest and-,

eggs a good deal resemble those of the blackbird, and have none
of the special characters which distinguish those of the song-

thrush (A N )

REDWITZ» OSKAR^ Freiherr von (1823-1891), German
poet| was bom at Lichtenauy near Ansbach, on the 28th of

June 1823. Having studied at the universities of Munich and
Erlangen, he was apprenticed to the law in the Bavarian State

service (1846-49). He next (1849-50) studied languages and
literature at Bonn, and m 1851 was appointed professor of

aesthetics and of the history of literature at Vienna In 1852,

howevei, he gave up this post and retired to his estate of

Schellenberg, near Kaiserslautern The pious sentimentality

of his romantic epic Amaranth (1849 ^
cd

, 1898) had
already gained him enthusiastic admirers, and this work vas
followed, in 1850, by Em Marchen and by Geduhte (1852) and
the tragedy Stegltnde (1854). He next settled on his estates

near Kronach, and here wrote the tragedy Thomas Morns (1856),
the historical dramas Philippine Weher (1859) and Der ZunjU
meistervon Nurnberg (i860), of which the first two met with great

success. Elected member of the Bavarian Second ( hamber for the

district in which he lived, he removed to Munich in 1862. In

1868 he published the novel Hermann Stark, deutsches Lehen, and
in 1871 Das Lied vom neuen deutschen Reich (which contains

several hundred patriotic sonnets) In 1872 he took up his

residence at Meran, but passed the last years of his life at a
sanatorium for nervous disorders near Bayreuth, where he
died on the 6lh of July 1891,

See R Prutz, Die detUsche Literatur der Gegentcart (1870),

1 pp 148 ff
,
H Keilcr, Zettgendsstsche kathohsche Dtchter Deutsen-

lands (1884) ,
II von Vdldemdorff, Harmlose Plaudereten etnes

alien Muncheners (1892) ,
M M Rabcnlechncr, 0 von Reduntz*

rehgtdser Eniwxchlung^gang (1807)

REEDy ANDREW (1787-1862), English nonconformist

divine and philanthropist, was born in London on the 27th of

November 1787 He entered Hackney Independent College

in 1807 and was ordained minister of New Road Chapel m 1811

About 1830 he built the larger VVycliffe Chapel, where he

remained until 1861. He visited America on a deputation to

the Congregational Churches in 1834 and received the degree

of D D from Yale. Reed's name is permanently associated

with a long list of philanthropic achievements, including the

London Orphan Asylum, the Infant Oiphan Asylum and the

Reedham Orphanage, which he undertook on non-denomi-

national lines because the governors of the other institutions

had made the Anglican Catechism compulsory Besides these

he originated in 1847 an asylum for idiots at Highgate, after-

wards moved to Earlswoocl m Surrey with a branch at Col-

chester, and in 1855 the Royal Hospital for Incurables at

Putney. He died on the 25ih of February 1862 Besides an
account of his visit to America (2 vols., 1834), he compiled a
hymn-book (1841), and published some sermons and books of

devotion

His second son, Sir C'harles Reed (1819-1881), w as a suc-

cessful typefounder and a keen supporter of popular education.

As a common councillor of the city of London he developed

the Guildhall Library of the City of London School. He was
elected M.P. for Hackney (i868 and 1874) and for St Ives,

Cornwall (1880), and served as chairman of the London Sclw^ol

Board (1873-1881) in succession to Lord Lawrence. He was
mterested in antiquarian research and m philanthropic work,

being an associate of George Peabody and an active worker
in connexion with the SiAday School Union, the Bible Society,

the Religious Tract Society and the London Missionary Society.

His eldest son, Charles Edward Baines Reed (1845-1884) was
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educated at Trinity College, Cambridge, and became Congre-
gational minister at Warminster (1871) and a secretary of the

British and Foreign Bible Society. He was killed by a fall m
Switzerland. Sir Charles Reed^s third son, Talbot Baines
Reed (1852-1893), educated at the City of London School,

became managing director of his father firm, and was one of

the founders and secretary of the Bibliographical Society He
IS best known as the author of popular boys' books.

REED, ISAAC (1742-1807), English Shakespearian editor,

son of a baker, was bom on New Year's Day, 1742, m Loudon
He was articled to a solicitor, and eventually set up as a con-

veyancer at Staple Inn, where he had a considerable practice.

His first important work was the Btographta draitiaUca (2 vols
,

1782), consisting of biographies of the dramatists and a
descriptive dictionary of their plays. This book, which was an
enlargement of David Erskine Baker's Companion to the Play-

house (2 vols., 1764), was re-editcd (3 vols) by Stephen Jones
m i8it. and is a valuable authority. The original work by
Baker had been based on Gerard Langbaine's Account of the

English Dramattck Poets (1691), Giles Jacob’s Poetical Register

(1719), Thomas Whincop'^s ** List of all the Dramatic Authors"
(printed with his tragedy of Scanderbeg, 1747) and the MSS. of

Thomas Coxeter (1689-1747), an industrious antiquary who
had collected much useful material. Reed's Notitia draniattca

(Addit. MSS. 25390-2, British Museum), supplementary to

the Bwgraphia^ was never published. He revised Dodsley's

Collection of Old Play^ (i 2 vols.
, 1 780) He also re-edited Johnson

and Steevens's edition (1773) of Shakespeare. Reed’s edition

was published in 10 vols (1785), and he gave great assistance

to Steevens in his edition (1793). He was Steevens’s literary

executor, and in 1803 published another edition (21 vols

)

based on Steevens's later collections. This, which is known
as the first variorum^ was re-issued ten years later. He died

on the 5th of January 1807. His valuable library of theatrical

literature was catalogued for sale as Bibliotheca Reediana (1807)

See John Nichol's Lit Anec, of the iSth Century (vol u , 1812),
and Edward Dowden, Essays, Modem and Elizabethan

REED, JOSEPH (1741-1785), American politician, was bom
m Trenton, New Jersey, on the 27th of August 1741 He
graduated at Princeton in 1757, studied law under -Richard

Stockton and, in 1763-65, at the Middle Temple, London,
and practised in Trenton from 1765 until his removal to Phila-

delphia in 1770. He was president of the second Provincial

Congress of Pennsylvania in 1775, aide-de-camp and
military secretary to General Washmgton m 1775-76, and
was adjutant-general with the rank of colonel in 1776-77
He resigned his commission in the autumn of 1777, and m
1777-78 was a delegate to the Continental Congress. From
December 1778 to October 1781 he was president of the state

Executive Council During his administration the proprietary

rights of the Penn family were abrogated (1779), and provision

was made for the gradual abolition of slavery (1780). During
this time Reed led the attack on Benedict Arnold {<jv) for

the latter's administration of Philadelphia Reed was elected

to Congress in 1784, but died in Philadelphia on the 5th of

March 1785,

The Life and Correspondence ofJoseph Reed (2 vols
, Philadelphia,

1874), by his pandson, William fi. Reed, is based upon the family
papers. It pictures Reed as an heroic patriot and statesman

;

George Bancroft, on the other hand, m the ninth volume (p 229)
of his History (1866) and in Joseph Reed • an Historical Essay (1867b
pictures him as a trimmer of the most pronounced type Bancroft's
principal charge against Reed was based on a passage m Count
Donop's diary referrmg to a Col Reed protected by the Bntish
in 1776. In 1876, however, Mr W S Stryker discovered that
the reference in the diary was really to Col Charles Read (1715-
c 1780) Bancroft withdrew this definite charge in the 1876
e^tion of his History, in which, however, his tone towrards Joseph
Keed was unchanged

Joseph Reed’s son, Joseph ^Rbed (1772-1846), published
the Laws of Petmsylvama (5 vols., 1822-24), contmuing the
work of Charles Smith, published m 1810-12, which began
with the laws of 1700. His grandson, William Bradford
Reed (1806-1876), paduated at the university of Pennsylvania
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in 1822, was a representative in the Pennsylvania legislature

m 1834-35, attorney-general of the state in 1838, and a
state senator m 1841. He was professor of American history

in the university of Pennsylvania in 1850-56, United States

minister to China in 1857-58, and in 1858 negotiated a
treaty with China, proclaimed in i860. Besides the biography

of his grandfather mentioned above, he published one of Joseph
Reed's wife. Life of Esther De Berdt, afterwards Esther Reed

(1853)-
W. B. Reed's brother, Henry [Hope] Reed (1808-1854),

graduated at the university of Pennyslvania m 1825, practised

law in Philadelphia, and was assistant - professor of moral
philosophy m the university of Pennsylvania m 1831-34
and professor of English hterature and rhetoric there in

1835-54 He assisted Wordsworth in the preparation of an
American edition of his poems in 1837, edited m America
Christopher Wordsworth's Memoirs of William Wordsworth

(1851) and published Lectures on English Literature from
Chaucer to Tennyson (1855).

REED, THOBIAS BRACKETT (1839-1902), American states-

man, was bom in Portland, Maine, on the 18th oi October

1839. He graduated at Bowdoin College m i860
,
was acting

assistant-paymaster m the U.S. navy from April 1864 to

November 1865 ;
and in 1865 was admitted to the bar. He

was a member of the Maine House of Representatives in

1868-69 and of the state Senate in 1870, was attorney-general

of the state in 1870-72, and was city solicitor of Portland in

1874-77 He was a Republican member of the National
House of Representatives from 1877 until 1899 ;

was a member
of the Potter Committee to investigate the disputed presi-

dential election of 1876, and conducted the exammation of

Samuel J. Tilden
;
and he was Speaker of the House m

1889-91, and m 1895-99. He was a“ strong" speaker in his

control of the proceedings, and he developed an organized

committee system, making the majority of the Committee
on Rules consist of the speaker and chairman of the committees
on ways and means and on appropriations. The Reed
Rules," drawn up by him, William McKinley and J. G. Cannon,
were adopted on the 14th of February 1890 , they provided
that every member must vote, unless pecuniarily interested m
a measure, that members present and not voting may be
counted for a quorum, and that no dilatory motion be enter-

tained by the speaker. His parliamentary methods were
bitterly attacked by his political enemies, who called him
“ Tsar Reed." He greatly ha:>tened the passage of the McKmley
Bill m 1890, and of the Dingley Bill m 1897. His rules and
methods of control of legislation were adopted by his successors

m the speakership, and the power of the Rules Committee was
greatly increased under Charles F Crisp (184^-1896), Democratic
speaker m 1891-1895. After the war with Spam Reed broke

with the administration on the issue of imperialism. He
resigned his seat in 1899 and practised law in New York City.

He died in Washington on the 7th of December 1902. Reed was a
remarkable personality, of whom many good stones were told,

and opinions varied as to his conduct in the chair , but he was
essentially a man of rugged honesty and power, whose death

was a loss to American public hfe.

Reed*s Rules were pubUshed as a parliamentary manual He
edited with others a Library of Modern Eloquence (10 vols , 1901)
See the chapter on Reed in H. B. Fuller’s Speakers of the House
(Boston, 1909)

REED, a term applied to several distinct species of large, water-

loving grasses. The common or water-reed, Phragmites communis
(also known as Arundo phragmites), occurs along the margms
of lakes, fens, marshes and placid streams, not oi^y throughout
Britam, but widely distributed in arctic and temperate regions.

Another very important species is Ammophila arenana (also

known as A arundtnacea or Psamma arenana), the searreed or

marram-grass, a native of the sandy shores of Europ<^i|md N.
Africa. Both species have been of notable geological' import-

ance, the former binding the soil and so impi^ng denudation,
and actually converting swamp into dry land, largely by the
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aid of Its tall (5 to xo ft.) close set stems. The latter speaes,

of which the teanchmg rootstocks may be traced 30 or even

40 ft., IS of still gfe+ater importance m holding sand-dunes against

tiie sea, and for this purpose has not only been long protected

by law, but has been extensively planted on the coasts of Nor-
folk, Holland, Gascony, &c. Otlier reeds are Calatnagrostis

(various species), Gynenum argenteum (pampas grass), Deyeuxta^
&c., also Arundo Donax, the largest European grasi> (6 to 12 ft

high), which IS abundant in Europe Reeds have been used
from the earliest times m thatching and m other branches of

construction, and also for arrows, the pipes of musical instru-

ments, &c. Reed^pens are still used in the East. Plants

belonging to other orders occasionally share the name, especially

the bur-reed (Spargamum) and the reed-mace (Typkn), both

belonging to the natural order I'yphaceae Ihe bulrushes

(Sarpus), belonging to the nal ural order C)^eraccae, are also to

be distinguished.

REEDBUCK (Dutch rteihok)^ the popular name of a foxy
red South African antelope {Cenneapra arundtneum) of medium
size, with a moderately long bushy tail, a bare ^and-patch
behmd the ear, and in the male rather short horns which bend
forwards in a regular curve There arc se\’eral other species

of allied African antelopes included in the genus Cemcapra
to which the name of reedbnek is also applied, one of these

ranguig as for N. as Abyssmia, and another mhabiting W.
Africa.

BEBll INSTRUMENTS (Fr. instruments d anclu
,

Gcr
Blas-iHstrumente mtt Zungen

;
It. Sirmicnii a ancta), a class of

wind instruments m the tubes of which sound-waves are

generated by the vibrations of a reed mouthpiece. Reed
mstruments fall into two great classes (x) those blown directly

by the breath of the performer, who is tlius able in all but a
few obsolete instruments to express his emotional feelings m
music; (2) those in which the \Mnd supply is obtained by
meciiamc^ devices, such as the bag of bagpipe instruments

or the bellows of such keyboard instruments as the regal,

harmonium and kindred instruments.

Directly-blcwn reed instruments compnse the section of

modem wind mstruments known as the “ wood wind,*' with the
exception of flute and piccolo

; they are classified according to

the kmd of reed vibrator of which the mouthpiece is composed.
There are throe kinds of reed mouthpieces

:
(i ) the single or

beating reed ; (2) the double reed
; (3) the free reed, all of which

perform the function of sound-producer (sec Mouthpiece and
Free Rced Vibr \tor) The reed used consists of a thm tongue

or stnp of reed, cone or some elastic material, thinned gradu^y
to a delicate edge. It is adapted to a rcdonatmg tube in such a

manner that when it is at rest the openmg at the mouthpiece
end of the tube cog|ists only of a ytxy slight aperture or chmk,
which is periodically opened and closed by the pulsations of the

reed when acted upon by the compressed breath of the player.

This principle is common to ail reed mouthpieces, and the

difrerence in timbre is in a measure due to the manner in which
the puisatiCHXS are brought alxMut and the degree of elastiaty

secured.

The double reed consists of two blades of reed or laminae of

elastic material tightly bound together by many turns of waxed
silk, so that above the construction the tube has an oval section

,

below, where it communicates with the mam bore of the instru-

ment, the tube is strictly cylindrical The chink here is formed
by two thm walls of reed of equal elasticity (see Oboe, Bassoon)
The double reed is common to the members of the oboe family,

consisting, besides the oboe, of the cor anglais or tenor, of the

fagotto or bassoon, and of the contra fagotto or double bassoon.

The double reed mouthpiece is used besides on the samisophonc
family^ instruments of brass but classed with the wood wind on
account of the mouthpiece and fingenng.

The Single iOr beating reed consuts of a single blade bevelled

at the edge and plac4^ over a tabic or frame communicating
with the mam bore of the instrument, against which it beats,

causing a series 0/ pulsations. The smg^ reed 13 common to
all the members of the clarinet fainily, consisting, besidbs the

clarinet, of the basset-horn or tenor, and of the bass and pedal

clarinets
;

of the batyphone, an early bass clannet, and of the

saxophone, a metal oboe with a beating reed instead of a double

reed 'Ifre ancient Greek aulos was undoubtedly used with a

beating reed during some period of its history

The free reed is not represented among meajnbois of the modern
wood wind, and, as adapted to a directly-blown instrument,

only finds application in the Chinese cheng, the prototype of

the harmonium, and in the mouth organ or harmonica.

The reed m wind mstruments produces a peculiar tone quality

to which It has given its name ;
it varies m the three different

kinds of mouthpieces without losing the fundamental reedy
timbre. In the single reed the impact against the hard wood
or vulcanite of the table against which it beats produces a sound
harsh and strident in inverse proportion to the degree of elasticity

possessed by the vibrating ton^e. In the clarinet the reed is

carefully and delicately made of cane with due regard to the

interdependence of reed and clarinet tube. The strong wooden
or metallic beating reeds of the early organ leed pipes must
have had an unpleasantly harsh timbre, which won for them m
Germany the epithet Schnarrwerk,

In the double reed the two delicately sliaped pieces of reed

Vibrate against each other, producing the somewhat nasal,

reedy tone of the oboe family. In the free reed compressed

air IS the only buffer which the vibrator encounters while

swinging through the aperture, alternately closing and reopening

It
,
hence the soft and mellow timbre which it is possible to

produce by proper treatment of the free lecd Experience has

shown that the best results for the double reed arc obtained when
It is used m conjunction with a tube of conical bore, whereas

the beating reed is heard to greater advantage in instruments

With cylindrical bore, one notable exception in practice being,

as already mentioned, the saxophone family. The double

reed adapted to a conical tube confers upon the latter the

vCoustic properties of tlie open pipe, whose wave-length is equal

to that of the tube and which is capable of overblowing the octave

and successive harmomes (theoretically) Either a single or a

double reed adapted to a cylindrical pipe conrvertB it for all

acoU')tic purposes into a closed pipe, m which the whole wave-
length IS twice the length of the tube, a node forming at the

mouthpiece end. The fundamental note of such a tube will

therefore be an octave lower than that of an epen pipe of the

same length, and it can only overblow the uneven numbers of

the harmonic senes, such as the third harmonic (or tw^elfth above
the fundamental).

In order to overblow on mstruments with reed mouthpieces,

greater pressure of breath must be exerted, and the vibrating

length of the reed must be decreased by the action of the lips

upon It. This is what occurs m instruments of the oboe and
clarinet type, which are blown directly from the mouth. Iherc
arc, however, cases m which the reed is concealed within the

mstrument out of reach of the Ups, either m a capsule, as in the

old instruments hautbois de Poitou and crontome, or else m a
socket, as m the chaunter and drones of the or, again,

as ill the mouthpieces of organ reed pipes In the last (each of

which gives but one fixed note) the vibrating length of the rced

tongue IS fixed, as is also the pressure of the compressed air

supply fed to them. The result in all these cases is similar

:

no harmonics can be obtained, and therefore the scale of the

instrument depends solely on the number of holes and keys

provided, whereas, where the lips control the reed, fewer holes

are necessary to produce any given compass. The chaunters of

bagpipes have double reeds, but the drones are as a rule provided

with Dealing reeds and are of cylindrical bore, a combination

which, for the reason explained above, gives them a note an
octave deeper in pitch, the length of pipe being equal, than woi^
be the case if the bore were conical In the musette, m trie

cornemuse used in concert with the hautbois de Poitou, and in

the Neapolitan surdelma (see Bagpipe), both chaunter and
drones h^ double reeds, t

The aulos of the anciaiit Greeks and tibia of the Romaim con-
sisted in the older instruments of a cylindrical tube of very narrow
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bore, which facilitated the production of the harmonics The
aulos, though often erroneou^y translated flute, was an oboe or
clarinet Writers on musical instruments are not agreed as to

which mouthpiece was in use on the aulos
,

the probability is

that both were m use at one time or another, and that the double
reed, being the most primitive and also the more adaptable, was
the older contrivance Xheie is no sign of any suitable attachment
for d beating reed on any of the pipes of ancient Greece extant,
whereas among the ivory pipes recovered from the ruins of

Pompon there is a fraj^ment which may have been a beak mouth-
piece with beating reed similar to that of the modern clarmet
The ancient Egyptians used the primitive beating toed familiarly

known as “ squeaker,” obtained by making a slight lateral slit

across a reed pipe or stem of straw, and with the knife sphtting

back longitudinally until a tongue was raised
;

the shorter the
tongue the quicker the vibration and the higher the pitch This

small beating reed was then sunk some 3 or 4 in. within the mam
tube of the instiument

,
some of these reeds have been discovered

m tombs by Professor blinders Petrie^ It is certain that the

ancient Greeks did not use the reed in this form m the aulos, for

classical writers distmclly describe the effect produced on a reed

by taking it into the mouth, but it is equally certain that they
were acquainted with the principle of the drone
The history of the keyboard instruments furnishes instances

of the early use of iceds In the modern English church organ
the reed work is provided with b'^ating reeds only, but m Geimany,
for the sake of obtaining the power 01 expression, a set of froo-rced

stops IS nearly always added * It is probable that some of the
early pneumatic and hydraulic organs (sec Orc.an) at the beginning
of our era were provided with beating reeds in imitation of the

bagpipe chaunter and drones In the mitkile ages the regal

{q v), a small, portative rced^organ fitted with beating reeds, was
extremely popular in England and all over the contment of Europe,
but more especially in Germany and Italy (K S

)

REEF (i) (Du. rify cf Ger Riff, Swed. rej, all from

0 . Nor nf, rib)) in physical geography, a narrow ridge of rock,

shingle or sand culminating at or near the surface of the

In a transformed sense the word is used in mining of a vein or

lode of gold-bearing quartz
, (2) (Du reef, rtf) cf. Ger Rfff, Swed

raf, 0 Nor nj, possibly a transfen ed sense of nf, nb) a part

of a sail which tan be rolled or folded up, thus diminishing the

amount of canvas spread to the wind In square '.ails, reefs

are taken from the top, in fore-and-aft sans from the foot

REEL (0 E hreol, glossed by the Med Lat altbrum in

Aeljnc^s Glo^^ary, c 1050
,

the word is of unknown origin
,

it does not appear in cognate languages, and Celtic forms such

as Gaelic rutdhil are fiom English), a cylinder or apparatus of

cylindrical shape on which a thread or line can he wound
,

e g
the small wooden cylinder with projecting nms at cither end

on which sewing cotton or silk is wound for immediate use,

the revolving “ click-reel attached to a fishing-rod, and the

open revolving framework on which thread is wound as it is

spun The name of the Scottish dance (Gaelic rtghil, rmthil)

IS probably the same word (see Dance) In architecture, «in

ornamental moulding consisting of spherical-shaped bodies

alternating with flat reel-shaped disks placed on edge is known
as a “ head and reel ” moulding

REES, THOMAS (1777-1864), Welsh Nonconformist divine,

was born at Gelligron, Glamorgan, and educated at the Pres-

byterian College, Carmarthen He entered the Unitarian

ministry in 1807 at Newington Green Chapel, London, removing

to Southwark 1813 and to Stamford Street, Blackfriars, m 1823.

He had the degree of LL D of Glasgow (1819). He had a

great knowledge of the history of anti-tnnitanan opinion,

especially during the i6th century His scattered papers,

chiefly m the Monthly Repository (1818-22), on such subjects as
“ Faustus Socinus and Francis David,'' ‘‘ The Italian Reforma-

tion/^ “ Memoirs of the Socini," are important. Financial

troubles drove him to Spam m 1853, and he died in obscurity

at Brighton on the ist of August 1864

Another Thomas Rees (1815-1885), a native of Pen
'^ontbren, Carmarthenshire, held pastorates at Aberdare

(1840), Llanelly (1842), Cendl, Mon (1849) and Swansea (1862),

1 An illustration of one of these is given in T L Southgate's
paper, ” The Regal and its Successors,” m English Music, r6o4-

1904, Music Story Series, 1906, p 385
2 The addition dates from the very end of the i 81h or the

beginning of the 19th century, and is connected with the advent
of the harmonium {qv)
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and became chairman of the Congregational Union of England
and Wales, but died just before ms term of office was to begin.

His History of Protestant Nonconformity tn Wales (1861 ;
2nd ed.

1883) IS a sound and judicious piece of work.

REEVE, CLARA (1729-1807), English novelist, daughter of

William Reeve, a Suffolk clerg> man , was bom at Ipswich in 1725
She was an industrious wnter, and produced many works in

prose and verse, including a history of the Progress of Romance

(1785) ; but her only eminent success was the novel of The Old

English Baion (1777), onginallv published under the title of

The Champion of Vtrtue In the history of the English novel

she stands midway between Walpole and Mrs. Radcliffe She
died at Ipswich on the 3rd of December 1807
REEV^ HENRY (1813-1895), English publicist, younger

son of Henry Reeve, a well-known Whig physician and wnter
of Norwich, and nephew of Mrs Sarah Austin, was bom at

Norwich on the 9th of September 1813. He was educated at

the Norwich grammar school under Edward VaJpy During his

holida)s he saw a good deal of the young John Stuart Mill. In

1829 studied at Geneva and mixed m Genevese society, then
very brilliant, and including the Sismondis, Huber, Bonstetten,

Dc Candolle, Rossil, Krasmski (his most intimate friend), and
Mickiewicz, whose Farts he translated. During a visit to

London m 1831 he was introduced to Thackeray and Carlyle,

while through the Austins he made the acquaintance of other

men of letters Next year, in Pans, he met Victor Hupo,
Cousin, and Scott He travelled in Italv, sat under Schelling

at Munich and under Tieck at Dresden, became in 1835-36 a
frequenter of Madame de Circourt's salon, and numbered among
his fnends Lamartme, Lacordaire, De Vigny, Thiers, Guizot,

Montalembert, and De Tocqueville, of whose books, Democraite

en Anihique and the Ancten regifne, he made standard trans-

lations into English In 1837 he was made clerk of appeal

and then registrar to the judicial committee of the Privy Council.

From 1840 to 1855 he wrote for The TimeSy nis close touch with

men like Guizot, Bunsen, Lord Clarendon, and his own chief

at the Privy Council Office, Chailes Grcvillc, enabling him to

write with authority on foreign policy during the critical period

from 1848 to the end of the Crimean War Upon the promotion
of Sir George Cornewall Lew^is to the Cabinet carl> in 1855
Reeve was asked b) Longman to edit the Apiil number of the

Edinburgh Revieiv, to which Ins father had been one ot the

earliest contributors, and in the following Jul> he became the

editor His friendship with the Orleanist leaders in France
survived all vicissitudes, but he was appealed to for guidance

by successive French ambassadors, and was more than once
the medium ot private negotiations between the English and
French governments In Apnl 1863 he published what was
perhaps the most important of his contributions to the Edin-
burgh—a searching review of Kinglake’s Crimea

, and in 1872
he brought out a selection ot his Quarterly and Edinburgh

articles on eminent Frenchmen, entitled Royal and Republican
France 'Ihree years later appeared the first of three instal-

ments (1875, 1885 and 1887) of his edition of the famous
Memoirs which Charles Grevillc had placed in his hands a few
hours before his death m 1865 A purist in point of form and
st}le, of the school of Macaulay and Milman, Reeve outlued
his literary generation, and became eventually one of the most
reactionary of old Whigs. Yet he continued to edit and upon
the whole to maintain the reputation of the Edinburgh until

his death at his seat of Foxholes, in Hants, on the 21st of

October 1895 He had been elected a member of The Club
”

m 1861, and was made a D C L by Oxford University m 1869,

a C B. in 1871, and a corresponding member of the French
Institute m 1865 A striking panegyric was pronounced upon
him by his lifelong friend, the due d’Aumale, before the

Acad^mie des Sciences m November 1895.

His Menoirs and Letters (2 vols ,
with portrait) were edited by

Sir J K I-aughton m 1898 (T Se )

REEVE (O E gerefa), an English official who in early times

was entrusted with the administration of a division of the

counlry. He was the chief magistrate of a town or district,
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and IS the ancestor of the sheriff^ the shire-reeve. In addition

to the sheriff there were several kinds of reeves, and we are told

in the body of laws known as the laws of Edward the Confessor

that It IS “ multiplex nomen
;

greve enim dicitur de scira, de
wapentagiis, de hundredis, de burgis, de villis.** Thus we hear

of port-reeves, burg-reeves, and tun-reeves, while the Anglo-

Saxon Chronicle mentions high reeves. It was the tun-reeve

or reve of the township who with four other men represented

the township in the courts of the hundred and the shire. In
fi ee townships he was probably chosen by the mhabitants

,
in

dependent townships by the lord. A little later there were
manor reeves, theseebeing elected by the villains

,
accordmg

to Fleta, their duties were to attend to the cultivation of the

land, and to see that each villain performed his proper share of

service The reve of Chaucer’s Canterbury Tales was doubtless

a steward or bailiff, something equivalent to the grieve m
Scotland to-day.

In early English the word reeve was sometimes used as a trans-

lation for the prefect or governor of Roman and Jewish times
borne authonties have thought that there is some connexion
between the Anglo-Saxon gerefa and the German Graf, but Max
Muller {Lectures on the Sitence of Language, 1885) is mclined to
doubt this J M Kemble {Saxons tn England, 1876), who goes
at length into the history of the reeve, connects the word with
rdfan or rifan, to call aloud, this makmg him the original of the
banmtor, or proclaimer of the court At the present time the
word reeve is sometimes used to describe a foreman or overseer m a
coal nune* It is also used m Canada for the president of a village

or town council

REEVES, JOHN SIMS (181S-1900) English vocalist, was
bom at Woolwich on the 26th of September 1818, and received

his musical education from his father, a musician in the

Royal ArtiUei-y. At the age of fourteen he had progressed

so far as to be appointed organist of North Cray church, and
could play the oboe, bassoon, violin, and violoncello He

seems to have studied medicine for a year, but changed his

mind when he gained his adult voice : it was at first a baritone,

and he made his earliest appearance at Newcastle in 1839 in

various baritone parts. He studied with Hobbs and T. Cooke,
and, his voice having become a tenor, he appeared under
Macready’s management at Druiy Lane (1841-43) m sub-

ordinate tenor parts m Purcell’s Ktng Arthur
^
Der Fretschuiz, and

Aas and Galatea, when Handel’s pastoral was mounted on the

stage with Stanfield’s scenery. Four years were spent in study
on the Continent, under Bordogni in Pans and Mazzucato in

Milan, and his dShut in Italian opera was made at the Scala as

Edgardo in Lucta. He reappeared in London in May 1847
at a benefit concert for Vincent Wallace, and at one of the

Ancient Concerts m the following month, his career on the

English operatic stage beginning at Drury Lane in December
1847 ^ Lucta, under the conductorship of Hector Berlioz In
Balfe’s Matd of Honour he created the part of Lyonnel in the

same season. In 1848 he went to Her Majesty’s Theatre,

singing in Linda dt Chamountx

,

and in the autumn of that year,

at the Norwich Festival, made a great sensation m “ The
enemy said,” from Israel tn Egypt, a song in which the finest

qualities of his ringing voice could be appreciated From his

first appearance at the Sacred Harmonic Society in the following

November he was recognized as the leading English tenor
;
and

in Costa’s Eh and Naatnan the tenor parts were written for him
His first Handel Festival was that of 1857, and the effect of hib

wonderful declamation in the Crystal Palace was a mam attrac-

tion of this and of many subsequent festivals His retirement

from public life, at first announced as to take place in 1882,

did not actually occur till 1891, when a farewell concert for his

benefit was given at the Albert Hall His savings were invested

m an unfortunate speculation, and he was compelled to reappear
in public for a number of years He died at Worthing on the

25th of October 1900
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